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o"kZ 2024 esa çk—frd lalk/kuksa ds vkdyu ,oa çca/ku] 'kq"d 
Qlyksa ds çca/ku ,oa lq/kkj] i'kq/ku çca/ku] ewY; lao/kZu] —f"k m|eksa esa 
lkSj ÅtkZ ds mi;ksx ds fy, dbZ vuqla/kku var%{ksi fd, x,A eksB dh 
nks fdLeksa] dktjh eksB&6 ¼lhtsM,evks&18&3½ vkSj dktjh eksB&7 
¼lhtsM,evks&18&4½] dks loksZÙke ekud fdLe ¼vkj,evks&257( 518 
fd-xzk- çfr gsDVs;j½ dh rqyuk esa mudh mit Js"Brk ¼20 çfr'kr ls 
vf/kd½ ds dkj.k tkjh djus gsrq igpku dh xbZA eksB dh vkB 
çfof"V;ksa] ftuesa nks ,ohVh&2] nks ,ohVh&1 vkSj pkj vkbZohVh 'kkfey 
gSa] dks lefUor fdLe ijh{k.kksa esa cgq&LFkkfud ewY;k¡du gsrq c<+k;k 
x;kA Ckktjk lq/kkj dk;ZØe esa ukS ijh{k.k ladjksa dk cht vf[ky Hkkjrh; 
lefUor 'kks/k ifj;kstuk ijh{k.kksa ds fy, Hkstk x;k] ftuesa ik¡p 
çfof"V;k¡ vkbZ,pVh ¼vxsrh½ ds fy,] rhu çfof"V;k¡ ,,pihVh ¼vxsrh½ 
nwljs o"kZ vkSj ,d ijh{k.k ladj ,,pihVh ¼vxsrh½ rhljs o"kZ ds ijh{k.k 
gsrq 'kkfey gSaA pkj Xokj çfof"V;ksa dks ewY;k¡du gsrq lefUor ijh{k.kksa ds 
fy, 'kkfey fd;k x;kA thjk dh xkek fofdjf.kr E;wVsaV dh pkj 
tuuæO; iafä;ksa ;Fkk thlh&4] vkjtsM&19] lhtsMlh&94 ¼vxsrh½ 
vkSj lhtsMlh&96 dks vkxs c<+k;k x;kA 

leLr Hkkjr o"kZ ds fy, 1-0 uSuksehVj fjt‚Y;w'ku ij Hkw&lanfHkZr 
tkudkjh] 16 e`nk xq.kksa vkSj gkbijLisDVªy gLrk{kjksa ls ;qä e`nk 
o.kZØeh; iqLrdky; vkSj Hkkjrh; e`nk o.kZØeh; iqLrdky; ds 
fMftVy IysVQ‚eZ dks fodflr djus ds fy, ,d :ijs[kk fodflr dh 
xbZA

tSlyesj ds ukpuk Cy‚d esa Hkw mi;ksx@Hkw vkoj.k ekufp= }kjk 
Hkw {kj.k ds vUrZxr ik;k x;k {ks= eq[;r;k ok;q vijnu ¼79-7 Áfr'kr½ 
,oa ouLifr {kj.k ¼2-98 Áfr'kr½ ds vUrZxr ik;k x;kA ekufp= }kjk 
Kkr gqvk fd 52-1 Áfr'kr {ks= esa jsr ds Vhysa] 36 Áfr'kr {ks= esa —f"k Hkwfe 
vkSj yxHkx 10 Áfr'kr {ks= esa ou@o`{kkjksi.k@>kfM+;ksa dk LFkkfud 
forj.k ns[kk x;kA

laLFkku ds leksPp ekufp=] ftls 207 gsDVs;j {ks= esa 
LFkyk—frd losZ{k.k ds vk/kkj ij fodflr fd;k x;k] }kjk 
mÙkj&if'pe ls nf{k.k&iwoZ dh vksj Hkwfe dh Å¡pkbZ esa 14-6 ehVj dk 
<ky ik;k x;kA mi;qä ty fudkl ekxZ dks 2-11 fd-eh- dh yackbZ esa 
fpf=r fd;k x;kA

guqekux<+] pw: vkSj chdkusj ftyksa ls ,df=r dqy 191 
Hkw&lanfHkZr e`nk uewuksa esa QkWLQksjl dh dqy ek=k 221 ls 708 fe-xzk- Áfr 
fd-xzk- rd ikbZ xbZA gkbMªksDlh,isVkbV Q‚LQsV] QkbVsV~l vkSj 
v‚DyqMsM Q‚LQsV QkWLQksjl ds çeq[k :i Fks] tks dqy vof'k"V e`nk 
Q‚LQksjl dk 80 Áfr'kr ls vf/kd fgLlk gksus ds lkFk ikS/kksa ds fy, 
vuqiyC/k ;k dfBu :i ls miyC/k jgrk gSA

In the year 2024, several research interventions for 

assessment and management of natural resources, management 

and improvement of arid crops, livestock management, value 

addition, utilization of solar energy in agricultural enterprises, 

etc. were carried out. Two moth bean varieties viz., CAZRI 

Moth-6 (CZMO-18-3) and CAZRI Moth-7 (CZMO-18-4) have 

been identified for release due to their yield increase (>20%) 
-1over the best check (RMO-257; 518 kg ha ). Two moth bean 

entries were promoted to AVT-II, two to AVT-I and four to IVT 

for multi-location CVT. In pearl millet improvement program, 

seed of nine test hybrids were submitted for coordinated trials 

including five entries for IHT (early), three entries for second 

year testing under AHPT (early) and one test hybrid for third 

year testing under AHPT (early). Four clusterbean entries were 

promoted to CVT. Four germplasm lines of gamma-irradiated 

mutants of cumin viz., GC-4, RZ-19, CZC-94 (early) and CZC-

96 were advanced. 

Soil spectral library consisting of georeferenced 

information, 16 soil properties and hyperspectral signatures at 

1.0 nm resolution have been developed for India along with a 

framework for developing digital platform of Indian soil 

spectral library.

Land use/land cover map of Nachna block in Jaisalmer 

district revealed 84.3% area under land degradation processes, 

mainly affected through wind erosion in 79.7% area and 

vegetation degradation in 2.98% area. The map further revealed 

presence of sand dunes in 52.1% area, croplands in 36% area 

and forest/plantations/scrublands in 10% area.

Contour map of the institute, developed by conducting 

topographical survey in 207 ha area, revealed a fall of 14.6 m 

in land elevation from northwest to southeast corner. Suitable 

drainage pathway was delineated over 2.11 km length to convey 

runoff water during monsoon season.

A total of 191 geo-referenced soil samples collected from 

Hanumangarh, Churu and Bikaner districts, revealed total P 
-1ranging from 221-708 mg kg . The hydroxyapatite phosphates, 

phytates and occluded phosphates were the dominating form of 

P comprising of more than 80% of total residual soil 

phosphorus, which remains non-accessible or poorly accessible 

to plants.  
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tks/kiqj rFkk {ks=h; vuqla/kku LFkk=ksa ¼chdkusj] tSlyesj vkSj 
ikyh½ ds vuqla/kku ç{ks=ksa ij Qly okfVdkvksa esa [kjhQ vkSj jch nksuksa 
_rqvksa dh Qlyksa ds thoar çn'kZu vk;ksftr fd, x,] ftlesa 
vuq'kaflr mRiknu rduhdsa 'kkfey jghaA —"kdksa] lacaf/kr foHkkxksa ds 
vf/kdkfj;ksa] xSj&ljdkjh laxBuksa ds çfrfuf/k;ksa vkSj Hkkjrh; —f"k 
vuqla/kku ifj"kn ls tqM+sa vU; x.kekU; vf/kdkfj;ksa lfgr cM+h la[;k esa 
fgr/kkjdksa us Qly okfVdk dk Hkze.k fd;k vkSj budh ljkguk dhA

Ekkykckj uhe esa] isM+ dh vf/kdre vkSj U;wure Å¡pkbZ Øe'k% 100 
Áfr'kr flapkbZ Lrj ¼7-45 ehVj½ vkSj fu;a=.k ¼6-38 ehVj½ ds rgr~ ntZ 
dh xbZA blh Ádkj] isM+ dk vf/kdre vkSj U;wure O;kl Øe'k% 100 
Áfr'kr flapkbZ ¼12-01 ls-eh-½ vkSj fu;a=.k ¼10-05 ls-eh-½ ds rgr~ ntZ 
fd;k x;kA xEgkj esa] 100 Áfr'kr flapkbZ ds rgr~ isM+ vkSj dSuksih dk 
vf/kdre O;kl ¼Øe'k% 10-53 ls-eh- vkSj 3-02 ehVj½ ik;k x;kA vjMw ds 
o`{k dh jksi.k ds lkr o"kZ i'pkr Å¡pkbZ ¼6-52 eh-½ vkSj vko{k Å¡pkbZ 
O;kl ¼18-48 ls-eh-½ 8 eh- × 8 eh- o`{k varjky ij vf/kdre ik, x,A 
[ksrh dh xbZ pkjk Qlyksa esa lcls vf/kd gjk pkjk dh mit ¼322-7 Vu 
izfr gsDVs;j½ fxuh ?kkl ls çkIr gqbZA

lkr o"kksaZ rd yxkrkj 10 Vu çfr gsDVs;j xkscj dh [kkn ds 
Á;ksx ls cktjk vkSj xsgw¡ dh vukt mit Øe'k% 2079 vkSj 3867 fd-xzk- 
çfr gsDVs;j çkIr gqbZA cktjk vkSj xsgw¡ dh vf/kdre vukt mit Øe'k% 
2378 vkSj 4401 fd-xzk- çfr gsDVs;j 150 Áfr'kr ,uihds ds lkFk ntZ 
dh xbZA cktjk vkSj xsgw¡ dh iSnkokj esa 5 Vu çfr gsDVs;j xkscj dh [kkn 
ds lkFk 100 Áfr'kr vuq'kaflr moZjd dh [kqjkd ds ç;ksx ls fu;a=.k 
dh rqyuk esa Øe'k% 97 vkSj 104 Áfr'kr dh o`f) gqbZ] rFkk 100 Áfr'kr 
vuq'kaflr moZjd dh [kqjkd dh rqyuk esa Øe'k% 10 vkSj 14 Áfr'kr dh 
o`f) ntZ dh xbZA 

,dh—r iks"kd rRo çca/ku vkSj moZjdksa dh vuq'kaflr [kqjkd ds 
ek/;e ls ljlksa] thjk] cktjk vkSj ewax dh Qlyksa esa cht dh iSnkokj esa 
mYys[kuh; lq/kkj ds dkj.k ;s tSfod mipkjksa ls csgrj ik, x,A 
çk—frd [ksrh esa] fu;a=.k dh rqyuk esa lefUor iks"kd rRo çca/ku $ 
dhVuk'kd vkSj ikjaifjd [ksrh ds rgr ljlksa vkSj cktjk dh mit esa 
lkFkZd lq/kkj ntZ fd;k x;kA

rki ruko dh fLFkfr esa] 1-0 fe-eks- lksfM;e ukbVªksçqlkbM] 1-0 
fe-eks- lSfyflfyd vEy vkSj 0-1 ls 0-2 fe-eks- csatkby ,Msfuu ds 
cfgZtkr vuqç;ksx ls puk vkSj ljlksa ds thuizk#iksa esas ty ds fNM+dko 
okys fu;a=.k dh rqyuk esa çdk'k la'ys"kd ekinaMksa] ty laca/k ekinaMksa 
vkSj cht mit esa mYys[kuh; lq/kkj ntZ fd;k x;kA 

ikyh esa fodflr ,dh—r cgq&Lrjh; —f"kokfudh e‚My esa csj 
dk mPpre vk/kkj O;kl 20-1 ls-eh- csj $ MªSxu Qy o`{k la;kstu esa ntZ 
fd;k x;kA flapkbZ mipkj 0-8 lh-ih-bZ- ds rgr csj $ MªSxu Qy o`{k 
la;kstu esa csj dh lcls vf/kd mit 26-9 fd-xzk- izfr ikS/kk rFkk blds 
ckn 0-6 lh-ih-bZ- esa csj $ eksfjaxk ds rgr 27-6 fd-xzk- izfr ikS/kk ikbZ xbZA 

cktjk vk/kkfjr Qly ç.kkyh esa ,Mh dksoSfj,al ¶yDl V‚oj 
}kjk vojä xSl fo'ys"kd ds ek/;e ls vf/kdre udkjkRed vkSj 
ldkjkRed dkcZu MkbZvkWDlkbM ¶yDl Øe'k% &4-12 vkSj 2-19 
ekbØkseksy Áfr oxZehVj Áfr lsdaM ntZ fd, x,A

Live demonstrations of both kharif and rabi season crops 

were conducted with recommended package of practices in crop 

cafeteria at research farms of Jodhpur and Regional Research 

Stations (Bikaner, Jaisalmer and Pali). A large number of 

stakeholders including farmers, officers of line departments, 

representatives of NGOs and other dignitaries from ICAR 

institutes visited the cafeteria and appreciated these.

In Melia dubia, the maximum and minimum tree heights 

were recorded under 100% irrigation level (7.45 m) and control 

(6.38 m), respectively. Tree diameter was largest (12.01 cm) 

under 100% irrigation and the least in the control (10.05 cm). In 

Gmelina arborea, tree and canopy diameters were significantly 

higher under 100% irrigation (10.53 cm and 3.02 m, 

respectively). A. excelsa after seven years of planting revealed 

the maximum tree height (6.52 m) and the largest diameter at 

breast height (18.48 cm) in 8 m × 8 m tree spacing followed by 

that in 6 m × 6 m spacing. Among the cultivated fodder crops, the 
-1highest green fodder yield (322.7 t ha ) was recorded with 

guinea grass. 

Continuous cropping for seven years with organic manure 
-1 -1application of 10 t FYM ha  produced 2079 and 3867 kg ha  

grain yields of pearl millet and wheat, respectively. The 

maximum yields of pearl millet and wheat (2378 and 4401 
-1kg ha , respectively) were observed with 150% NPK 

-1application. Application of 5 t FYM ha  + 100% RDF increased 

pearl millet and wheat grain yields by 97 and 104% over control 

and 10 and 14%, respectively over 100% RDF. 

Integrated nutrient management and recommended doses 

of fertilizers outperformed organic treatments alone in mustard, 

cumin, pearl millet, and mung bean with significant 

improvements in seed yield. In natural farming, significant yield 

improvements were recorded in mustard and pearl millet under 

integerated nutrient management + pesticide and conventional 

farming as compared to the control.

Exogenous application of 1.0 mM Sodium nitroprusside, 

1.0 mM Salicylic acid and 0.1-0.2 mM Benzyl adenine 

significantly improved photosynthetic parameters, water 

relation parameters and seed yield in chickpea and mustard 

genotypes under heat stress condition as compared to water 

spray control.  

In an integrated multi-tier agroforestry model tested at 

Pali, the highest basal diameter of ber was 20.1 cm in ber + 
-1dragon fruit. Yield (26.9 kg plant ) of ber was the highest in ber 

-1 + dragon fruit at 0.8 CPE irrigation followed by 27.6 kg plant in 

ber + moringa at 0.6 CPE. 

Eddy covariance flux tower installed in pearl millet based 

cropping system recorded the maximum negative and postivie 
-2 -1CO  fluxes of -4.12 and 2.19 µmole m  s , respectively, through 2

infrared gas analyzer. 
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gkbMªksiksfuDl Á.kkyh esa] lgtu vkSj [kstM+h ds iÙkksa ds 5 Áfr'kr 
lkaærk ds lkj ds ç;ksx us fu;a=.k dh rqyuk esa ysVîwl esa Øe'k% 
lksfM;e dks 36-2 vkSj 33-4 Áfr'kr de fd;k vkSj iksVsf'k;e dks Øe'k% 
40-7 vkSj 39-9 Áfr'kr c<+k fn;kA gjs vkSj yky lykn ds fy, ty dh 
vko';drk iks"kd rRo fQYe rduhd ¼Øe'k% 21 vkSj 34 yhVj½ vkSj 
V‚oj xkMZu ¼Øe'k% 25 vkSj 41 yhVj½ dh rqyuk esa] ,jksiksfud pSuy 
ç.kkyh esa de ntZ dh xbZ ¼Øe'k% 14 vkSj 29 yhVj½A

ikyh esa xsgw¡&vk/kkfjr Qly ç.kkyh esa yo.kh;rk Áca/ku }kjk 
mRikndrk c<+kus ds fy, Qly vo'ks"k mipkj ds ifj.kkeLo:i e`nk esa 
dkcZfud dkcZu ds eku esa 18-5 izfr'kr dh o`f) ikbZ xbZA lrgh flapkbZ 
ç.kkyh vkSj ikjaifjd tqrkbZ dh rqyuk esa cw¡n&cw¡n flapkbZ ç.kkyh vkSj 
Å¡ph D;kfj;ksa ds rgr e`nk esa lksfM;e dh ek=k esa Øe'k% 18-12 vkSj 
14-63 izfr'kr rFkk fo|qr pkydrk esa Øe'k% 24-80 vkSj 13-19 izfr'kr 
rd çHkkoh :i ls deh ns[kh xbZA 

vukj ds nkuksa] csj ds VqdM+ksa vkSj [ktwj ds Qyksa dks gok esa lq[kkus 
ls vf/kd rkieku ds dkj.k 'kq"du le; de gks x;k ysfdu jax dh 
xq.koRrk çHkkfor gqbZA iwoZ&mipkj ls csj ds VqdM+ksa dk jax cjdjkj jgk 
vkSj de ifjiDo Qy lq[kkus ds fy, vf/kd mi;qä ik, x,A 

—ardksa }kjk fofHkUu Qlyksa esa uqdlku 1 ls 13 çfr'kr ds chp 
ik;k x;k] ftlesa xsg¡w] ljlksa vkSj thjk esa lkFkZd gkfu;k¡ ikbZ xbZA 
cktjk ds lkFk fefJr fd;k x;k dkyes?k] Hkkjrh; tjfcy ds fu;a=.k esa 
,d i;kZoj.kh; :i ls fe=or çfrdkjd ds :i esa çHkkoh lkfcr gqvkA

ÅtkZ ehVj }kjk fxzM ls tqM+h 100 fdyksokV —f"k&oksYVh; 
ç.kkyh ls mRiUu vkSlr QksVksoksYVh; ÅtkZ dk eku yxHkx 346 
fdyksokV ?kaVk izfrfnu jgk rFkk o"kZHkj ds nkSjku 1]26]382 fdyksokV 
?kaVk fctyh mRiUu gqbZ ftlls dqy 6]31]910 #i;s dk jktLo izkIr 
gqvkA Nk;kafdr {ks= ds varxZr çdk'kla'ys"kh lfØ; fofdj.k dh 
miyC/krk esa 56-5 ls 720-5 ekbØkseksy izfr oxZ ehVj izfr lsdaM rd 
fHkUurk ns[kh xbZ] tcfd xSj&Nk;kafdr {ks= ds varxZr ;g Ekku 125-0 ls 
1258-5 ekbØkseksy izfr oxZ ehVj izfr lsdaM rd ik;k x;kA 
—f"k&oksYVh; ç.kkyh esa rkjkehjk] ewax] I;kt] ykSdh] rqjbZ rFkk dkpjk 
dh mit esa o`f) ntZ dh xbZ tcfd thjk] v'oxa/kk] ikyd] pkSykbZ] 
ewyh vkSj xktj dh mit esa deh ikbZ xbZA

yík[k {ks= esa ,d i‚yhdkcksZusV&lajfpr lkSj x`g —f"k mRiknksa ds 
'kq"du vkSj 'khrdkyhu [ksrh dh laHkkouk c<+kus gsrq lkSj ÅtkZ dk 
mi;ksx djds BaMh 'kq"d tyok;q dh pqukSfr;ksa ds lek/kku ds fy, 
fodflr fd;k x;kA 

pq: ftys esa Qlysa $ —f"kokfudh $ i'kq/ku ¼37 çfr'kr½] Qlysa 
$ —f"kokfudh $ i'kq/ku $ ckxokuh $ pkjk Qlysa ¼31 çfr'kr½ ,oa 
Qlysa $ —f"kokfudh $ i'kq/ku $ ckxokuh ¼18 çfr'kr½ dks çeq[k —f"k 
ç.kkyh Qly ds #i esa ntZ fd;k x;kA tSlyesj ftys esa Qly vkSj 
ckxokuh [ksrh ç.kkfy;ksa esa cktkj&vk/kkfjr ck/kk,¡ igys LFkku ij jghaa] 
tcfd fdlku ds }kj ij —f=e xHkkZ/kku lqfo/kk dh vuqiyC/krk i'kq/ku 
mRiknu ç.kkyh esa igys LFkku ij ntZ dh xbZA

jsr ds Vhyksa ds fLFkjhdj.k dh izkS|ksfxdh ls Qly dh iSnkokj esa 
eksB led{k mit esa 14-5 çfr'kr dh o`f) ns[kh xbZA jsr ds fLFkj Vhyksa 

In hydroponics system, foliar applications of 5% 

concentrations of moringa and prosopis leaf extracts reduced 

sodium by 36.2 and 33.4%, respectively and increased 

potassium by 40.7 and 39.9%, respectively in lettuce as 

compared to control. For green and red lettuce, aeroponic 

channel system required less water (14 and 29 L, respectively) 

than that required by nutrient film technique (21 and 34 L, 

respectively) and tower garden (25 and 41 L, respectively).

Residue treatment for salinity management in wheat-

sorghum cropping system in Pali enhanced soil organic carbon 

content by 18.5%. Drip irrigation system and raised bed 

effectively reduced sodium content by 18.12 and 14.63%, 

respectively, and decreased electrical conductivity by 24.80 and 

13.19% in soil compared to conventional tillage and surface 

irrigation.

Convective air drying of pomegranate arils, ber slices and 

date palm fruits showed that higher temperatures reduced 

drying time but affected color quality. Pre-treatments preserved 

color of ber slices and under-ripe fruits were found optimal for 

drying. 

Crop damage by rodents ranged from 1-13% in various 

crops, with significant losses in wheat, mustard and cumin. 

Kalmegh, mixed with pearl millet bait, showed potential as an 

eco-friendly deterrent against the Indian gerbil.

The average PV energy generation from the 100 kW agri-p 

-1 voltaic system attached to the grid was about 346 kW h day and 

the power generated over the year was 1,26,382 kW h earning a 

revenue of Rs. 6,31,910. Photosynthetically active radiation 
-2 -1(PAR) availability ranged from 56.5 to 720.5 µmol m  s  under 

-2 -1shaded area and from 125.0 to 1258.5 µmol m  s  under non-

shaded area. Yields of taramira, mung bean, onion, bottle gourd, 

ridge gourd and snap melon were higher in interspace of agri-

voltaic system compared to that in the open area, while yields of 

cumin, ashwagandha, spinach, amaranthus, radish and carrots 

were lower.

A polycarbonate-structured solar house, developed for 

Ladakh region, addressed cold arid climate challenges by using 

solar energy for drying of agricultural produce and for making 

crop cultivation possible in winter season. 

The major farming system in Churu district was crop + 

agroforestry + livestock (37%) followed by crop + agroforestry 

+ livestock + horticulture + fodder (31%) and crop + 

agroforestry + livestock + horticulture (18%). In Jaisalmer 

district, market-based constraints ranked the first in crop and 

horticulture-based farming systems, whereas non-availability 

of artificial insemination facility at farmers' door ranked the first 

in livestock production system.

Sand dune stabilization technology improved crop yields 

by 14.5% in terms of moth bean equivalent yield. The stabilized 
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esa 11-7 Vu çfr gsDVs;j vf/kd dkcZu lap;u ik;k x;k tks fd jsr ds 
vfLFkj Vhyksa dh rqyuk esa yxHkx 24 çfr'kr vf/kd dkcZu lap;u dks 
n'kkZrk gSA 

fljksgh ftys ds nks xk¡oksa esa de ykxr dh ulZjh LFkkfir dh xbZ 
vkSj —f"k uokpkj gsrq fdlkuksa dks leFkZ cukus ds fy, ck;ksVsd&—f"k 
uokpkj foKku vuqç;ksx la?k }kjk 29 fdlkuksa dks Qsyksf'ki ds fy, pquk 
x;kA

vuqlwfpr tkfr mi&;kstuk ¼,llh,lih½ ds vUrZxr mUur 
—f"k çkS|ksfxfd;ksa ,oa Qlyksa ds çn'kZu fd, x,A ,llh,lih ;kstuk esa 
dqy 4]155 vuqlwfpr tkfr ds —"kd ifjokjksa dks Qlyksa ds xq.koÙkk;qä 
cht] ckxokuh Qlyksa rFkk —f"kokfudh çtkfr;ksa dh mUur jksi.k 
lkexzh forfjr dh xbZaA vuqlwfpr tkfr ds 1]200 fdlku ifjokjksa dks 
cSVjh ls pyus okys Lçs;j] gLr&pkfyr [kjirokj fu;a=d] frjiky] 
dSaph vkSj dLlh tSls —f"k midj.kksa ds forj.k ls ykHk gqvkA moZjdksa] 
—f"k midj.kksa vkSj rduhdh lgk;rk ds ek/;e ls e`nk ds iks"k.k esa o`f) 
}kjk o Qlyksa dh mUur fdLeksa ds chtksa ds mi;ksx ds ifj.kkeLo:i] 
Qlyksa dh iSnkokj esa 10 ls 15 Áfr'kr dh o`f) gqbZA yík[k dsaæ 'kkflr 
çns'k ds 16 xk¡oksa esa tutkrh; mi&;kstuk ykxw dh xbZA Álkj dk;ZØe 
dk foLrkj djus ds mís'; ls] ysg vkSj dkjfxy ftyksa ds fofHkUu {ks=ksa ds 
nwjnjkt ds xk¡oksa dks tutkrh; mi&;kstuk ds rgr~ viuk;k x;kA nks 
vko';drk&vk/kkfjr ewY;k¡du losZ{k.k vk;ksftr fd, x, rFkk 744 
tutkrh; fdlkuksa dks mUur vknku forfjr fd, x,A

dqy 17]374 fdlkuksa] —"kd efgykvks] Nk=ksa] çf'k{kqvks vkSj jkT; 
o dsaæ ljdkj ds vkf/kdkfj;ksa us ,sfVd dk Hkze.k fd;kA [kjhQ rFkk jch 
dh Qlyksa dh mUur fdLeksa ds cht] ckxokuh] okfudh] ltkoVh vkSj 
vkS"k/kh; ikS/kks dh iks/k vkSj vU; mRiknks dh fcØh ls dqy 1]58]10]012 
:i;s dk jktLo vftZr gqvkA

laLFkku us 'kq"d —f"k esa vius uokpkjksa dks çnf'kZr djus ds fy, 
19 flracj dks —f"k&uokpkj fnol dk vk;kstu fd;kA tks/kiqj ftys ds 
fofHkUu xk¡oksa ls 600 yxHkx fdlkuksa vkSj —"kd efgykvksa dks laLFkku ds 
çk;ksfxd {ks=ksa esa gh oSKkfudksa ds lkFk ckrphr djus ds fy, vkeaf=r 
fd;k x;kA fdlkuksa ds fy, dqy 88 ftyk&Lrjh; —f"k&ekSle lykg 
i=d ¼cqysfVu½ tkjh fd, x,A fdlkuksa ds fy, dqy 153 çf'k{k.k 
dk;ZØeksa dk vk;kstu fd;k x;k] ftlls dqy 5487 fdlku ykHkkfUor 
gq,A laLFkku }kjk xk¡oksa esa vfxze iafDr ÁnZ'ku dk;ZØe vk;ksftr fd, 
x, ftlls 996 fdlkuksa dks ÁR;{k :i ls ykHk feyk vkSj dbZ gtkj 
fdlkuksa dks foLrkj xfrfof/k;ksa ds ek/;e ls vçR;{k :i ls ykHk gqvkA 
dqy 12 Á{ks= ijh{k.k] 87 fdlkuksa ds [ksrksa ij vk;ksftr fd, x,A 
tks/kiqj ds xk¡oksa esa 136 gsDVs;j {ks= esa —f"k&Mªksu çn'kZu fd, x, vkSj 
blesa 110 fdlkuksa us Hkkx fy;kA 

eq>s mEehn gS fd 'kq"d {ks=ksa esa —f"k dh Áfrjks/k {kerk dks mUur 
cukus esaa tqVs fgr/kkjdksa dks bl fjiksVZ esa ÁLrqr vuqla/kku] fodkl vkSj 
foLrkj xfrfof/k;k¡ muds Kku vkSj dkS'ky dks c<+kus ds fy, mi;ksxh 
gkasxhA

-1sand dune accumulated 11.7 Mg ha  more carbon, representing 

approximately a 24% greater carbon accumulation compared to 

unstabilized sand dunes. 

The low-cost nurseries were established in two villages of 

Sirohi district and 29 farmers were provided fellowship to 

empower them for agriculture innovation through Biotech-

KISAN project.

Demonstrations on crops and improved agricultural 

technologies were conducted during kharif and rabi seasons 

under the Scheduled Caste Sub-Plan (SCSP) scheme. Quality 

seeds of arable crops, improved planting materials of 

horticulture crops and agroforestry trees were distributed to 

4,155 schedule caste farm families. About 1,200 farm families 

benefitted from distribution of agricultural implements/ 

equipments like battery-operated sprayers, manual hand 

weeders, tarpaulin, secateurs and kassi. As a result of use of 

improved varieties of crops, supported by enhanced soil 

nutrition through fertilizers, farm implements, and 

technological back up, there was 10-15% increase in the crops' 

yields. Tribal Sub Plan (TSP) was implemented in 16 villages of 

Ladakh UT. With a view to expand the outreach program, far-

flung villages in different areas of Leh and Kargil districts were 

adopted. Two need-based assessment surveys were conducted 

and improved inputs were distributed to 744 tribal farmers.

Total 17,374 farmers, farm women, students, trainees and 

State/Central government officers visited ATIC. Sale of seeds of 

improved varieties of kharif and rabi crops, seedlings of 

horticulture, forestry, ornamental and medicinal plants, other 

products generated a revenue of Rs. 1,58,10,012.

The institute organized an 'Agri-Innovation Day' to 

showcase its innovations in arid agriculture. About 600 

farmers and farm-women from different villages of Jodhpur 

district were invited to interact with scientists in the 

experimental fields itself. Total 88 district-level agro-

meteorological advisory bulletins were issued for the farmers. A 

total of 153 trainings were organized, which benefitted 5487 

farmers. FLD programs were conducted in villages benefitting 

996 farmers directly and several thousand farmers indirectly 

through extension activities. Total 12 OFTs were conducted at 

87 farmers' fields. Agri-drone demonstrations were conducted 

in villages of Jodhpur, covering 136 ha area and engaging 110 

farmers. 

I hope that the stakeholders involved in enhancement of 

resilience of agriculture in arid regions will find the research, 

development and extension activities documented in this report 

useful for enhancing their knowledge and skills.

(O.P. Yadav)
Director

¼vkseizdk”k ;kno½ 
funs'kd
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leLr Hkkjro"kZ ls Hkw&lanfHkZr tkudkjh ds lkFk 3600 e`nk 
uewuksa dk –";eku&fudV vojä&y?kq rjax vojä ¼350 ls 
2500 uSuksehVj½ rjaxnS/;Z {ks= ls 1 uSuksehVj fjt‚Y;w'ku ij 
gkbijLisDVªy gLrk{kjksa rFkk 16 e`nk xq.kksa ls ;qä e`nk 
o.kZØeh; iqLrdky; cuk;k vkSj Hkkjrh; e`nk o.kZØeh; 
iqLrdky; ds fMftVy IysVQ‚eZ gsrq ,d :ijs[kk dks fodflr 
fd;k x;kA

laLFkku ds eq[; ifjlj dk leksPp ekufp=] ftlesa 207 
gsDVs;j {ks= 'kkfey gS] LFkyk—frd losZ{k.k ds ifj.kkeksa ds vk/kkj 
ij fodflr fd;k x;k] tks VksVy LVs'ku vkSj fMQjsaf'k;y 
thih,l dk mi;ksx djds fd;k x;kA ekufp= }kjk Hkwfe ds 
mPpre vkSj fuEure fcanqvksa dh Å¡pkbZ esa 14-60 ehVj dk varj 
ik;k x;kA ekufp= esa 2-11 fd-eh- yackbZ esa mi;qä ty fudkl 
ekxZ dks fpf=r fd;k x;k vkSj ty fudkl gsrq pSuyksa dk fuekZ.k 
fd;k x;kA

tSlyesj ds ukpuk Cy‚d esa Hkw mi;ksx@Hkw vkoj.k ekufp= 
}kjk Hkw&{kj.k ds vUrZxr 3]67]007 gsDVs;j ¼dqy HkkSxksfyd {ks= 
dk 84-25 Áfr'kr½ {ks= ik;k x;k] ftlesa ok;q vijnu ds vUrZxr 
3]47]438 gsDVs;j ¼79-75 Áfr'kr½ ,oa blds ckn 12]994 gsDVs;j 
¼2-98 Áfr'kr½ {ks=Qy ouLifr {kj.k ds vUrZxr ik;k x;kA 
ekufp= }kjk Kkr gqvk fd 52-15 Áfr'kr {ks= esa jsr ds Vhys] 36 
Áfr'kr {ks= esa —f"k Hkwfe vkSj yxHkx 10 Áfr'kr {ks= esa 
ou@o`{kkjksi.k@>kfM+;ksa dk LFkkfud forj.k gSA

HkkSxksfyd lwpuk ç.kkyh dk mi;ksx djds 'kq"d if'peh 
jktLFkku ds 12 ftyksa ds 115 Cy‚dksa ds fy, fo|qr pkydrk] 
ukbVªsV vkSj ¶yksjkbM lfgr ukS ty laca/kh ekinaMksa ds 
Cy‚d&okj LFkkfud ekufp= rS;kj fd, x,A 

tks/kiqj fLFkr nh?kZdkfyd moZjrk ç;ksx esa e`nk ds 
HkkSfrd&jklk;fud xq.kksa ds fo'ys"k.k }kjk 5-65 Áfr'kr fpduh 
e`nk] 8-91 Áfr'kr flYV vkSj 85-4 Áfr'kr ckyw ds vuqikr ds 
lkFk nkseV jsrhyh lajpuk ikbZ xbZA 100 Áfr'kr ,uihds] 75 
Áfr'kr ,uihds $ 5 Vu çfr gsDVs;j dh nj ls xkscj dh [kkn 
vkSj 100 Áfr'kr ,uihds $ 5 Vu çfr gsDVs;j dh nj ls xkscj 
dh [kkn ds vuqç;ksx ls fu;a=.k dh rqyuk esa cktjk ds vukt 
vkSj iqvky dh mit esa o`f) gqbZA

tks/kiqj] chdkusj vkSj tSlyesj esa fofHkUu —f"k mRiknu 
ç.kkfy;ksa esa fLFkr ok;q vijnu uewuk LFkyksa ls ,d= fd, x, 

Soil spectral library consisting of georeferenced 

information, 16 soil properties and hyperspectral 

signatures at 1 nm resolution in VIS-NIR-SWIR (350-

2500 nm) wavelength region for 3600 samples from India 

have been developed along with a framework for 

developing digital platform of Indian soil spectral library.

Contour map of the main campus of the institute, 

encompassing about 207 ha area, was developed by 

conducting topographical survey using total station and 

differential GPS. The map revealed elevation difference 

of 14.60 m between highest and lowest point in the farm. 

Suitable drainage pathway was delineated over 2.11 km 

length and drainage channels were constructed to convey 

runoff water during monsoon season.

Land use/land cover map of Nachna block of 

Jaisalmer showed an area of 3,67,007 ha (84.25% of 

TGA) under land degradation processes including wind 

erosion (3,47,438 ha or 79.75% area) followed by 

vegetation degradation in 12,994 ha (2.98%) area. The 

map further revealed presence of sand dunes in 52.15% 

area, croplands in 36% area and forest/plantations/ 

scrublands in about 10% area.

Block-wise spatial maps of nine water related 

parameters including electrical conductivity, nitrate and 

fluoride were prepared for 115 blocks of 12 districts in 

arid western Rajasthan using geographic information 

system. 

Physico-chemical soil properties in long-term 

fertility experiment at research farm of ICAR-CAZRI, 

Jodhpur revealed loamy sand texture with 5.65% clay, 

8.91% silt and 85.4% sand. Application of NPK , 100%

-1NPK  + farm yard manure (FYM) @ 5 t ha  and NPK  75% 100%

-1+ FYM @ 5 t ha  increased grain yield and straw yield of 

pearl millet.

A total of 160 soil samples collected from wind 

erosion sampling sites located in different agricultural 

production systems in Jodhpur, Bikaner and Jaisalmer 

were characterized for different soil properties, e.g. soil 

texture (sand content = 72.6%-96.6%, silt = 0.23%-24.4% 
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e`nk ds dqy 160 uewuksa dks e`nk ds fofHkUu xq.kksa ;Fkk e`nk dh 
cukoV ¼ckyw dh ek=k 72-6 ls 96-6 Áfr'kr] flYV 0-23 ls 24-4 
Áfr'kr vkSj fpduh e`nk 0-18 ls 7-98 Áfr'kr½] ih,p ¼6-98 ls 
9-85½] fo|qr pkydrk ¼0-02 ls 0-49 Mslh lhesal Áfr ehVj½] e`nk 
dkcZfud dkcZu ¼0-01 Áfr'kr ls 0-43 Áfr'kr½ vkfn dk fo'ys"k.k 
fd;k x;kA

ySaMlSV&7 vkSj ySaMlSV&8 mixzg ds lqnwj laosnu 
Nk;kfp=ksa ls fodflr if'peh jktLFkku ds fy, lkekU;h—r 
varj ouLifr lwpdkad ds jkLVj ekufp=ksa esa #>ku dh igpku 
xwxy vFkZ baftu IysVQkWeZ ds ek/;e ls eku dsaMy vkSj lsu ds 
<yku vuqeku ijh{k.kksa }kjk dh xbZA o"kZ 2001&2015 dh vof/k 
ds nkSjku 70 Áfr'kr {ks= esa e/;e ls etcwr ldkjkRed #>ku 
ntZ fd, x,A gkyk¡fd] o"kZ 2016&2020 ds nkSjku] Øe'k% 15 
Áfr'kr vkSj 20 Áfr'kr Hkwfe {ks= esa lkekU;h—r varj ouLifr 
lwpdkad ds lkFkZd ldkjkRed vkSj udkjkRed #>ku ik, x,A

if'peh jktLFkku ds 12 ftyksa esa thjk ds Qly {ks=Qy] 
mRiknu vkSj mRikndrk esa nh?kZdkfyd ¼1985&2020½ vk¡dM+ksa esa 
la'kksf/kr eku&dsaMy ijh{k.k dk mi;ksx djds ço`fÙk dk 
fo'ys"k.k fd;k x;k vkSj lsu ds <yku vuqekud dk mi;ksx 
djds ço`fÙk ds ifjek.k dks vkdfyr fd;k x;kA Qly ds 
{ks=Qy esa 9 ftyksa esa c<+rh ço`fÙk ¼ih<0-05½ ntZ dh xbZ] tks 
4510 gsDVs;j Áfr o"kZ ¼ckM+esj½ ls ysdj 60 gsDVs;j Áfr o"kZ 
¼pw:½ rd jghA pw: ¼7-34 fd-xzk- çfr gsDVs;j Áfr o"kZ½ vkSj 
ukxkSj ¼6-55 fd-xzk- çfr gsDVs;j Áfr o"kZ½ esa thjk dh mRikndrk 
esa c<+rh ¼ih<0-05½ ço`fÙk ikbZ xbZA

jktLFkku ds 13 ftyksa ds 1%50]000 iSekus ij o"kZ 2020&21 
ds vkbZvkj,l&,yvkbZ,l,l&III fp=ksa dk mi;ksx djds rS;kj 
fd, Hkw mi;ksx@Hkw vkoj.k ekufp=ksa }kjk Kkr gqvk fd 58 
Áfr'kr {ks= esa —f"k ;ksX; Hkwfe ¼,dy Qly ds rgr 32 Áfr'kr 
{ks= vkSj nksgjh Qly ds rgr 26 Áfr'kr {ks=½] 27 Áfr'kr {ks= esa 
jsr ds Vhys] 4-47 Áfr'kr {ks= esa catj@iFkjhys bykds] 5-7 
Áfr'kr {ks= esa >kM+h;k¡ vkSj 0-52 Áfr'kr {ks= esa m|ksx@[kuu 
fo|eku gSaA

uoEcj 2023 vkSj ekpZ 2024 ds nkSjku tSlyesj esa Qksx 
¼d‚fyxksue i‚yhxksuksbM~l½] [khi ¼ysIVkMsfu;k ik;jksVsfDudk½ 
vkSj cwbZ ¼,sjok tkokfudk½ çHkqRo okys {ks= esa mPp ouLifr 
fofo/krk ns[kh xbZ vkSj foyk;rh ccwy çHkqRo okys {ks= esa lcls 
de ouLifr fofo/krk ntZ dh xbZA lh- i‚yhxksuksbM~l fufeZr 
usc[kkl dk v/;;u fd;k x;k vkSj ?kkl dh çtkfr] 
vkspFkksDyksvk daçslk 70-9 ds egRoiw.kZ eku lwpdkad ds lkFk 
çeq[k çtkfr ntZ dh xbZA vfjfLVMk çtkfr vkSj bafMxksQsjk 
vtsZfUV;k Øe'k% 54-3 vkSj 43-4 ds egRoiw.kZ eku lwpdkad ds 
lkFk lg&çeq[k çtkfr;k¡ ikbZ xbZA

and clay = 0.18%-7.98%), pH (6.98-9.85), electrical 
-1conductivity (0.02 to 0.49 dS m ) and soil organic carbon 

(0.01% to 0.43%).

Trends in raster maps of normalized difference 

vegetation index (NDVI) for the western Rajasthan 

developed from remote sensing imageries captured by 

Landsat-7 and Landsat-8 were identified by Mann 

Kendall and Sen's slope estimation tests through Google 

Earth Engine (GEE) platform. Moderate to strong positive 

trends were observed in 70% area during 2001-2015 

period. However, during 2016-2020, significant positive 

and negative trends of NDVI values were detected in 15% 

and 20% land area, respectively. 

In 12 districts of western Rajasthan, long-term 

(1985-2020) trends in acreages, production and 

productivity of cumin were analyzed using modified 

Mann-Kendall test and their magnitudes were quantified 

using Sen's slope estimator. Increasing trends (p<0.05) in 

crop area of cumin was observed in 9 districts ranging 
-1 -1from 4510 ha year  (Barmer) to 60 ha year  (Churu). 

Cumin productivity was found increasing (p<0.05) in 
-1 -1 -1 -1Churu (7.34 kg ha  year ) and Nagaur (6.55 kg ha  year ), 

-1 -1and decreasing (p<0.05) in Sikar (-5.78 kg ha  year ).

Land use/land cover map of 13 districts of 

Rajasthan, generated at 1:50K scale using IRS-LISS-III 

images of 2020-21, revealed existence of arable lands in 

58% area (32% area under single crop and 26% area under 

double crop), followed by sand dunes (27% area), 

barren/rocky terrain (4.47% area), scrublands (5.7% area) 

and industry/mining (0.52% area).

Higher vegetation diversity in Jaisalmer was 

observed in Calligonum polygonoides ('phog'), 

Leptadenia pyrotechnica ('khimp') and Aerva javanica 

('bui') dominated area and lowest vegetation diversity was 

reported in Prosopis juliflora ('bilayati babul') dominated 

area during November 2023 and March 2024. Nebkhas 

surrounding C. polygonoides were studied and the grass 

species, Ochthochloa compressa was the dominant 

species with important value index of 70.9. The co-

dominant species were Aristida spp. and Indigofera 

argentia with important value index of 54.3 and 43.4, 

respectively. 
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guqekux<+] pw: vkSj chdkusj esa çeq[k e`nk J`a[kykvksa ls 
,df=r dqy 191 Hkw&lanfHkZr e`nk uewuksa ls QkWLQksjl dh dqy 
ek=k 221 ls 708 fe-xzk- Áfr fd-xzk- rd ikbZ xbZA 
gkbMªksDlh,isVkbV Q‚LQsV] QkbVsV~l vkSj v‚DyqMsM Q‚LQsV 
QkWLQksjl ds çeq[k :i gSa] tks dqy vof'k"V e`nk Q‚LQksjl dk 
80 Áfr'kr ls vf/kd fgLlk gksus ds lkFk ikS/kksa ds fy, vuqiyC/k 
;k dfBu :i ls miyC/k jgrk gSA

vatu ?kkl esa vf/kdre gjk pkjk vkSj 'kq"d inkFkZ mit 
dktjh&657 ¼Øe'k% 7076-7 vkSj 1647-4 fd-xzk- çfr gsDVs;j½ ls 
ÁkIr gqbZ ,oa blds ckn dktjh&581 ¼Øe'k% 6007-5 vkSj 1546-2 
fd-xzk- çfr gsDVs;j½ ls çkIr gqbZA

Ckktjk lq/kkj dk;ZØe esa] ukS ijh{k.k ladjksa ds chtksa dks xq.kk 
djds vf[ky Hkkjrh; lefUor 'kks/k ifj;kstuk ijh{k.kksa ds fy, 
Hkstk x;k] ftuesa ik¡p çfof"V;k¡ çkjafHkd ladj ijh{k.k ¼vxsrh½ ds 
fy,] rhu çfof"V;k¡ mUur ladj vkSj tula[;k ijh{k.k ¼vxsrh½ 
nwljs o"kZ vkSj ,d ijh{k.k ladj mUur ladj vkSj tula[;k 
ijh{k.k ¼vxsrh½ rhljs o"kZ ds ijh{k.k gsrq 'kkfey gSaA chl vxsrh 
ijh{k.k ladjksa ds cgq&LFkkfud ¼tks/kiqj] tSlyesj vkSj chdkusj½ 
ijh{k.kksa ls lkr vk'kktud ijh{k.k ladj pqus x, vkSj vf[ky 
Hkkjrh; lefUor 'kks/k ifj;kstuk ijh{k.kksa ds fy, Hksts x,A 

Ckktjk ds dbZ vk'kktud larfr;ksa ¼vyx&vyx ih<+h ds 

428 ifjokjksa ls 1074 vkSj 376 Lo&fu"ksfpr lef"V;ksa ls 307 

larfr½ dk ewY;ka¡du fd;k x;k vkSj tks/kiqj vkSj chdkusj esa 

çksUufr ds fy, pquk x;kA laLFkku esa :X.k Hkw[kaM esa e`nqjksfey 

vkflrk vkSj CykLV jksxksa ds fo:) 146 ijh{k.k ladj vkSj 34 vkj 

ykbuksa lfgr mUur çtuu lkexzh dh LØhfuax dh xbZA

laLFkku ds ,chvkbZ dsUnz esa Lo;a lgk;rk lewg ds lnL;ksa 

gsrq Jhvé ds ewY;&laof/kZr mRiknksa ij rhu fnolh; dkS'ky 

fodkl dk;ZØe vk;ksftr fd;k x;kA o"kZ 2024 ds [kjhQ _rq esa 

fcykM+k ds mnfy;kokl xk¡o esa vkj,pch&233 ck;ksQksfVZQkbM 

cktjk ladj ds 50 çn'kZu fn, x,A mnfy;kokl xk¡o esa feysV~l 

ds ewY;&laof/kZr çlaLdj.k bdkbZ dh LFkkiuk gsrq midj.kksa ds 

gLrkarj.k ds fy, HkkÑvuqi&dktjh vkSj ^Jh vkbZekrk JhvUu 

jkthfodk^ uked ,d Lo;a lgk;rk lewg ds chp ,d le>kSrk 

Kkiu ij Hkh gLrk{kj fd, x,A

nl Xokj çfof"V;ksa us loksZÙke ekud dh rqyuk esa 10 

çfr'kr ls vf/kd mit Js"Brk fn[kkbZA pkj Xokj çfof"V;ksa 

¼lh,tsMth&20&17] lh,tsMth&20&21] lh,tsMth&20&38 

vkSj lh,tsMth&21&3½ dks ns'kHkj esa ewY;k¡du gsrq vf[ky 

Hkkjrh; lefUor 'kks/k ifj;kstuk ijh{k.kksa ds fy, 'kkfey fd;k 

A total of 191 geo-referenced soil samples, 

collected from major soil series in Hanumangarh, Churu 

and Bikaner, revealed total P ranging from 221-708 mg 
-1kg . The hydroxyapatite phosphates, phytates and 

occluded phosphates are the dominating form of 

P comprising more than 80% of total residual soil 

phosphorus, which remains non-accessible or poorly 

accessible to plants.  

In Cenchrus ciliaris, the maximum green fodder 

and dry matter yields were recorded from CAZRI-657 
-1(7076.7 and 1647.4 kg ha , respectively) followed by 

-1CAZRI-581 (6007.5 and 1546.2 kg ha , respectively). 

In pearl millet improvement program, seed of nine 

test hybrids were multiplied and submitted for 

coordinated trials including five entries for initial hybrid 

trial (early), three entries for second year testing under 

advance hybrid and population trial (early) and one test 

hybrid for third year testing under advance hybrid and 

population trial (early). Seven promising test hybrids 

were selected from multi-location (Jodhpur, Jaisalmer 

and Bikaner) testing of twenty early test hybrids and 

submitted for coordinated trials. 

Many promising progenies of pearl millet (1074 

from 428 families of different segregating generation and 

307 progenies from 376 selfed populations) were 

evaluated and selected for advancement at Jodhpur and 

Bikaner. Advanced breeding materials including 146 test 

hybrids and 34 R lines were screened against downy 

mildew and blast diseases. 

Skilled Development Program of three days was 

conducted at Agri-Business Incubation Center of the 

institute for self help group members on value added 

products of millets. Fifty demonstrations of RHB 233 

(fortified) hybrid of pearl millet were demonstrated in 

Udaliayawas village of Bilara in the kharif season of 

2024. An MoU has been signed between ICAR-CAZRI, 

Jodhpur and self help group named 'Shree Aaimata 

Millets Rajivika' for transfer of the equipment for 

establishing the value added processing unit of millets in 

village Udaliyawas, Bilara, Jodhpur.  

Ten clusterbean entries of CAZG series recorded 

10% higher yield over the best check. Four clusterbean 

entries (CAZG-20-17, CAZG-20-21, CAZG-20-38 and 

CAZG-21-3) were promoted to coordinated variety trial 
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x;kA Xokj dk vf}rh; tuuæO; lh,tsMth&110 dks fof'k"V 

y{k.k 10 ls-eh- ls vf/kd xzkmaM Dyh;jsal ds fy, igpku dh 

xbZA

Xokj chtksa esa lsY;qyst mipkj ls Mhiksyhejkbts'ku c<+k 
rFkk xSysDVkseSuu dh ek=k ds vkdyu esa lq/kkj gqvkA lsY;qyst 
dh 2 fe-xzk- çfr xzke lkaærk ds lkFk chVk&eSUusust] 
vYQk&xSysDVksflMst rFkk chVk&xSysDVkst fMgkbMªkstust ls 
vkjthlh&1033 ds ,aMksLieZ uewuksa esa 80 xzke çfr 100 xzke ls 
vf/kd xSysDVkseSuu dh ek=k ikbZ xbZA

eksB dh nks fdLeksa dktjh eksB&4 ¼lhtsM,evks&18&2½ 
vkSj dktjh eksB&5 ¼lhtsM,evks&18&5½ dks loksZÙke ekud 
fdLe ¼vkj,evks&257( 468 fd-xzk- çfr gsDVs;j½ dh rqyuk esa 25 
çfr'kr ls vf/kd mit Js"Brk ds dkj.k [ksrh ds fy, vf/klwfpr 
fd;k x;kA eksB dh nks fdLeksa dktjh eksB&6 
¼lhtsM,evks&18&3½ vkSj dktjh eksB&7 ¼lhtsM,evks&18&4½ 
dks loksZÙke ekud fdLe ¼vkj,evks&257( 518 fd-xzk- çfr 
gsDVs;j½ dh rqyuk esa mudh mit Js"Brk ¼20 çfr'kr ls vf/kd½ 
ds dkj.k tkjh djus gsrq igpkuk x;kA dktjh eksB&4 ds 1090 
fd-xzk- çtud cht dk mRiknu fd;k x;kA eksB dh vkB 
çfof"V;ksa] ftuesa nks ¼lhtsM,evks&20&8 vkSj lhtsM,evks& 
20&11½ ,ohVh&2] nks ¼lhtsM,evks&20&9 vkSj lhtsM,evks& 
21&8½ ,ohVh&1 vkSj pkj ¼lhtsM,evks&18&10] lhtsM,evks& 
18&12] lhtsM,evks&20&12 vkSj lhtsM,evks&20&17½ 
vkbZohVh esa 'kkfey dj lefUor fdLe ijh{k.kksa esa cgq&LFkkfud 
ewY;k¡du gsrq c<+kok fn;k x;kA

thjk dh xkek fofdjf.kr E;wVsaV dh pkj tuuæO; iafä;ksa 
;Fkk thlh&4] vkjtsM&19] lhtsMlh&94 ¼vxsrh½ vkSj 
lhtsMlh&96 ¼lQsn iq"i½ dks vkxs c<+k;k x;kA lhtsMlh&94 ds 
E;wVsaV ijh{k.k esa Qwy vkus ds fnuksa vkSj çfr ikS/ks dh mit ds fy, 
ifjorZu'khyrk ds lkFk gh ,d vEcsy esa vEcysV rFkk ,d 
vEcysV esa chtksa dh la[;k esa Hkh ifjorZu gqvkA lhtsMlh&96 
vkSj thlh&4 ds E;wVsaV ijh{k.k esa rhu çfof"V;ksa us çfr ikS/kk 
mit ds vk/kkj ij ekud ls csgrj ifj.kke fn,A 

bZlcxksy ds dqy 128 ifjxzg.kksa ds ewY;k¡du }kjk Qwy vkus 
dh vof/k ¼45 ls 64 fnu½] ifjiDork dh vof/k ¼113 ls 127 fnu½] 
çR;sd ikS/ks ij ckfy;ksa dh la[;k ¼43 ls 235½] ckfy;ksa dh yackbZ 
¼3-4 ls 7-2 ls-eh-½] çR;sd ckyh esa chtksa dh la[;k ¼37 ls 189½ 
vkSj çfr ikS/kk cht mRiknu ¼6-9 ls 30-4 xzke½ esa dkQh fofo/krk 
ns[kh xbZA vxsrh ifjiDork] v/kZ&<hyh ckfy;k¡ vkSj yach ckfy;ksa 
ds fy, fofHkUu bZlcxksy ifjxzg.k dh igpku dh xbZA

cht mRiknu dk;ZØe esa] tks/kiqj vkSj chdkusj fLFkr 
laLFkku ds vuqla/kku ç{ks=ksa ij esxk lhM rFkk lhM gc l`tu 
ifj;kstuk ds rgr nygu] cht elkyksa vkSj frygu dh fofHkUu 

across the country. Trait-specific unique germplasm of 

clusterbean CAZG-110 was identified for ground 

clearance of more than 10 cm.

Cellulase treatment of clusterbean seeds resulted 

in increased extent of depolymerization and improved 

estimation of galactomannan content. Cellulase enzyme 
-1at 2 mg g  concentration along with â-mannanase, á-

galactosidase, and â-galactose dehydrogenase resulted in 
-1more than 80 g 100 g  of galactomannan content in 

endosperm samples of clusterbean (RGC-1033). 

Two moth bean varieties (CAZRI Moth-4; CZMO-

18-2 and CAZRI Moth-5; CZMO-18-5) were notified for 

cultivation having 25% higher yield than the best check 
-1(RMO-257; 468 kg ha ). Two varieties, i.e., CAZRI 

Moth-6 (CZMO-18-3) and CAZRI Moth-7 (CZMO-

18-4) were identified for release due to their higher yield 
-1(>20%) than the best check (RMO-257; 518 kg ha ). 

About 1090 kg breeder seed of CAZRI Moth-4 was 

produced. Two moth bean entries (CZMO-20-8 and 

CZMO-20-11) were promoted to advanced variety 

trial-II, two (CZMO-20-9 and CZMO-21-8) to advanced 

variety trial-I and four (CZMO-18-10, CZMO-18-12, 

CZMO-20-12 and CZMO-20-17) were promoted to 

initial variety trial for multi-location coordinated variety 

trial.

Four germplasm lines of gamma-irradiated 

mutants of cumin viz., GC-4, RZ-19, CZC-94 (early), and 

CZC-96 (white flower) were advanced. Trials conducted 

using mutation bulks of CZC 94 revealed variability for 

days to flowering and plant yield with change in number 

of seed per umbellate and umbellate per umbel. Three 

entries in trial with mutants of CZC-96 and GC-4 

outperformed the checks. 

Evaluation of 128 accessions of isabgol revealed 

considerable diversity for days to flowering (45-64 days), 

days to maturity (113-127 days), total spikes per plant (43-

235), seeds per spike (37 to 189), spike length (3.4 to 7.2 

cm) and seed yield per plant (6.9 to 30.4 g). Different 

accessions for desired traits like early maturity, semi-

laxed spike and longer spike were identified.

In the seed production program, truthfully labelled 

seeds of different varieties of pulses, seed spices and 

oilseeds were produced under mega seed and creation of 
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fdLeksa ds lR;rk yscy;qä cht mRikfnr fd, x,A jch vkSj 
[kjhQ Qlyksa ds fy, dqy 48]333 fd-xzk- cht mRikfnr fd, 
x,A

pjkxkg ?kklksa dk xq.koÙkkiw.kZ cht mRiknu fd;k x;k] 

ftlesa 76 fd-xzk- cht dktjh vatu&358] 27-8 fd-xzk- dktjh 

vatu&2178] 12-15 fd-xzk- dktjh&75 rFkk 1-675 fd-xzk- lso.k 

?kkl dk mRiknu 'kkfey jgkA 

dktjh vatu&358 ls 0-20 fd-xzk-] dktjh vatu&2178 ls 

0-375 fd-xzk- rFkk lso.k ?kkl ls 0-045 fd-xzk- U;wfDy;l cht dk 

mRiknu fd;k x;kA blds vfrfjä] dktjh vatu&358 dk 600 

oxZehVj {ks=Qy esa rFkk dktjh vatu&2178 dk 0-1474 gsDVs;j 

{ks= esa çtud cht Hkw[k.M LFkkfir fd;s x,A blds varxZr 12-3 

fd-xzk- dktjh vatu&358 dk çtud cht rFkk 1]090 fd-xzk- 

eksB ¼dktjh eksB&4½ dk Hkh çtud cht mRikfnr fd;k x;kA

vukj vkSj dSj ds xzafFkd [kaMksa ls dkf;Zd lao/kZu i)fr 

fodflr dh xbZ vkSj [ktwj ds ikS/ks ls dSyl dh 'kq#vkr vkSj dbZ 

dfy;ksa dk fuekZ.k fd;k x;kA 

csj ds 21 LVk;ksfud la;kstuksa dh dfy;ksa dh lQyrk vkSj 

ikS/kksa dh o`f) ds ekinaMksa us fofHkUu :VLV‚Dl ds fy, dksbZ 

egRoiw.kZ varj ugha n'kkZ;kA ikS/ks dh Å¡pkbZ vkSj dSuksih {ks= ij 

LFkkiuk fof/k;ksa vkSj :VLV‚Dl dk çHkko ugha ns[kk x;k] ;|fi 

fofHkUu fdLeksa esa lkFkZd varj ik;k x;kA LV‚d&lk;u vuqikr 

ns'kh cksjM+h esa dkQh vf/kd jgkA LV‚d&lk;u vuqikr] ikS/ks dh 

Å¡pkbZ vkSj dSuksih {ks= ds fy, LFkkiuk fof/k vkSj :VLV‚Dl ds 

chp var%fØ;k egRoiw.kZ ikbZ xbZA

mn~xe&lg&larfr ijh{k.kksa esa] [kstM+h esa ikS/ks dh vkSlr 

Å¡pkbZ 2-38±0-13 ls 3-24±0-22 ehVj vkSj jksfgM+k esa 3-27±0-13 ls 

3-72±0-07 ehVj rd ntZ dh xbZA [kstM+h esa vkSlr d‚yj O;kl 

vkSj 'kk[kkvksa dh la[;k Øe'k% 28-62±3-22 ls 40-84±4-21 fe-eh- 

vkSj 4-11±0-83 ls 5-17±0-73 rd ik;k x;kA jksfgM+k esa tehu ls 

4-5 QhV dh Å¡pkbZ ij isM+ dk vkSlr O;kl vkSj 'kk[kkvksa dh 

la[;k Øe'k% 34-12±0-94 ls 50-25±1-23 fe-eh- vkSj 3-08±0-17 ls 

3-63±0-44 rd ikbZ xbZA 

ekbdksjkbty miHksn ts,l,y,e&5 ds lkFk buksdqys'ku 

ds ifj.kkeLo:i oehZdEiksLV ds fcuk 4-5 ekbØksxzke Vhih,Q 

Áfr xzke e`nk Áfr ?kaVk vkSj oehZdEiksLV ds lkFk 5-0 ekbØksxzke 

Vhih,Q Áfr xzke e`nk Áfr ?kaVk dh mPpre fMgkbMªksftust 

xfrfof/k ntZ dh xbZA blh rjg] ekbdksjkbtk ts,l,y,e&5 

}kjk buksdqys'ku ds ifj.kker% cqokbZ ds 45 fnu ckn ¶yqjksLlsaV 

MkbZ,lhVsV xfrfof/k 21 ekbØksxzke ¶yksjsflu Áfr xzke e`nk Áfr 

seed hub project undertaken at institute research farms at 

Jodhpur and Bikaner. Total 48,333 kg seed of rabi and 

kharif crops was produced.

Quality seeds of different varieties of Cenchrus 

ciliaris grass including 76.0 kg seeds of CAZRI Anjan-

358, 27.8 kg of CAZRI Anjan-2178, and Cenchrus 

setigerus, viz. 12.15 kg of CAZRI-75 and 1.675 kg of 

sewan grass were produced.

Nucleus seeds of C. ciliaris varieties, CAZRI 

Anjan-358 (0.20 kg), CAZRI Anjan-2178 (0.375 kg) and 

C. setigerus (CAZRI-76) (0.045 kg) were produced. 

Breeder seed plots of C. ciliaris varieties, CAZRI Anjan-
2 2358 (600 m ) and CAZRI Anjan-2178 (1474 m ) were 

established and 12.30 kg breeder seed of C. ciliaris 

(CAZRI Anjan-358) was produced. Also, 1,090 kg 

breeder seed of moth bean (CAZRI Moth-4) was 

produced.

In-vitro propagation methodology of pomegranate 

(Punica granatum) and kair (Capparis decidua) from 

their nodal segments were developed and callus initiation 

and multiple bud formation from explant of date palm was 

achieved. 

Budding success and plant growth parameters of 

21 stionic combinations of ber revealed no significant 

differences for different rootstocks. Plant height and 

canopy area were not affected by establishment methods 

and rootstocks though there were significant varietal 

differences. Stock-scion ratio was significantly higher in 

Z. rotundifolia. The interaction between establishment 

method and rootstocks for stock-scion ratio, plant height 

and canopy area were found significant.

In provenance-cum-progeny trials, the mean plant 

height of khejri (Prosopis cineraria) ranged from 

2.38±0.13 to 3.24±0.22 m whereas, ranged from 

3.27±0.13 to 3.72±0.07 m in rohida (Tecomella undulata). 

The mean collar diameter and number of branches varied 

from 28.62±3.22 to 40.84±4.21 mm and from 4.11±0.83 

to 5.17±0.73, respectively in khejri. The mean diameter at 

breast height and number of branches varied from 

34.12±0.94 to 50.25±1.23 mm and from 3.08±0.17 to 

3.63±0.44, respectively in rohida.

Inoculation of soil with the mycorrhizal strain 

JSLM-5 (M ) resulted in highest dehydrogenase activity 3

-1 -1of 4.5 ìg TPF g  soil hr  without vermicompost and 
-1 -5.0 ìg TPF g  soil h ? with vermicompost. Similarly, M  3
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?kaVk ¼&ohlh½ vkSj 30 ekbØksxzke ¶yksjsflu Áfr xzke e`nk Áfr 

?kaVk ¼$ohlh½ ds mPpre ekuksa ds lkFk ntZ dh xbZA 

pkj 'kq"d >kM+h çtkfr;ksa ¼[khai] Qksx] ykuk] cwbZ½ ds rus ,oa 
tM+ksa esa fofHkUu fQuksfyd ;kSfxdksa] eq[;r;k dsEIQsjksy] 
,Yykftd ,flM] vkSj ek;fjlsfVu] dh ,pih,ylh fo'ys"k.k 
}kjk igpku dh xbZA tcfd thlh&,e,l fo'ys"k.k }kjk 
jksfiokdkbu] usvksQkbVkMhu] vkSj LDokfyu tSls tSfod lfØ; 
;kSfxdksa dh mifLFkfr ntZ dh xbZ] ftlus bu çtkfr;ksa esa 
QkbVksdSfedy fofo/krk dks n'kkZ;kA

ikWyhgkml esa mxk;s x, [khjk esa 'kq#vkrh xk¡Bksa ij Qwy 
jfgr vkSj gkeksZuy ç;ksx us larqfyr o`f) vkSj fu;fer Qyu 
n'kkZ;k] ftlesa Qy yxus esa FkksM+h nsjh gqbZZA

Ekkykckj uhe esa] isM+ dh vf/kdre vkSj U;wure Å¡pkbZ 
Øe'k% 100 Áfr'kr flapkbZ Lrj ¼7-45 ehVj½ vkSj fu;a=.k ¼6-38 
ehVj½ ds rgr~ ntZ dh xbZA blh Ádkj] isM+ dk vf/kdre vkSj 
U;wure O;kl Øe'k% 100 Áfr'kr flapkbZ ¼12-01 ls-eh-½ vkSj 
fu;a=.k ¼10-05 ls-eh-½ ds rgr~ ntZ fd;k x;kA xEgkj esa] 100 
Áfr'kr flapkbZ ds rgr~ isM+ vkSj dSuksih dk O;kl ¼Øe'k% 10-53 
ls-eh- vkSj 3-02 ehVj½ cgqr vf/kd ik;k x;kA ;|fi] flapkbZ 
Lrjksa dk isM+ dh Å¡pkbZ ij dksbZ çHkko ugha ns[kk x;kA

vjMw ds o`{k dh jksi.k ds lkr o"kZ i'pkr Å¡pkbZ ¼6-52½ vkSj 
vko{k Å¡pkbZ O;kl ¼18-48½] 8 eh- × 8 eh- o`{k varjky ij 
vf/kdre ik;k x;k blds ckn 6 eh- × 6 eh- ij FkkA var%Qlyksa 
dk o`{kksa dh Å¡pkbZ vkSj vko{k Å¡pkbZ O;kl ij dksbZ lkFkZd çHkko 
ugha ik;k x;kA lhekorhZ o`{kkjksi.k esa] vjMw us ,dy rFkk £stM+h 
vkSj vjMw ds fefJr jksi.k esa Hkh o`{k fodkl ekinaMksa dk csgrj 
çn'kZu fd;kA o`{k dh U;wure Å¡pkbZ vkSj vko{k Å¡pkbZ O;kl 
,dy [kstM+h esa ntZ fd;k x;kA

jktLFkku ds tks/kiqj] tSlyesj vkSj ckM+esj ftyksa ls ,d= 
fd, x, xksan ds uewuksa ds HkkSfrd&jklk;fud vkSj lw{e xq.k/keksaZ 
dks pkj d.k vkdkj oxksaZ] ;Fkk ,l  ¼2 ls 5 fe-eh-½] ,l  ¼0-8 ls 1 2

2 fe-eh-½] ,l  ¼0-089 ls 0-8 fe-eh-½ vkSj ,l  ¼0-089 fe-eh- ls 3 4

de½ ds fy, fu/kkZfjr fd;k x;kA tSlyesj ds xksan ds uewuksa esa 
Fkksd ?kuRo ¼0-66 xzke Áfr ?ku lsaVhehVj½ lokZf/kd ik;k x;k] 
tcfd vU; ekinaMksa ds ekuksa esa ftyksa ds e?; dksbZ lkFkZd fHkUurk 
ugha ikbZ xbZA

[kjhQ ekSle ds nkSjku 10 Vu çfr gsDVs;j xkscj dh [kkn 
ds lkFk lkr o"kksaZ rd yxkrkj Qly mxkus ls cktjk vkSj xsgw¡ dh 
vukt mit Øe'k% 2079 vkSj 3867 fd-xzk- çfr gsDVs;j çkIr 
gqbZA cktjk vkSj xsgw¡ dh vf/kdre vukt mit Øe'k% 2378 vkSj 
4401 fd-xzk- çfr gsDVs;j 150 Áfr'kr ,uihds ds lkFk ntZ dh 

inoculation revealed the highest fluorescein diacetate 
-1 -1activity at 45 DAS, measuring 21 ìg fluorescein g  soil h  

-1 -1withput vermicompost and 30 ìg fluorescein g  soil h  

with vermicompost. 

Distinct phenolic compounds with dominance of 
kaempferol, ellagic acid, and myricetin were identified 
through high performance liquid chromatography 
analysis in the shoot and root parts of four arid shrub 
species, i.e., Leptadenia pyrotechnica ('khimp'), 
Calligonum polygonoides ('phog'), Haloxylon recurvum 
('lana'), and Aerva javanica ('bui'). Also, gas 
chromatography-mass spectroscopy analysis revealed 
b ioact ive  compounds  such as  ropivacaine ,  
neophytadiene, and squalene, highlighting the 
phytochemical diversity across species.

In polyhouse-cult ivation of cucumber,  
deflowering and hormonal application at early nodes 
showed a balanced growth and regular fruiting with short 
delay in fruiting.

The maximum and minimum tree heights of Melia 
dubia based agroforestry system were recorded under 
100% irrigation level (7.45 m) and control (6.38 m), 
respectively. Tree diameter was recorded highest (12.01 
cm) under 100% irrigation and the least in the control 
(10.05 cm). In Gmelina arborea based agroforestry 
system, tree and canopy diameters were found 
significantly higher under 100% irrigation (10.53 cm and 
3.02 m, respectively). However, tree height was not 
influenced by irrigation.

Ailanthus excelsa after seven years of planting 
revealed the maximum tree height (6.52 m) and the largest 
DBH (18.48 cm) at 8 m × 8 m tree spacing followed by 
6 m × 6 m spacing. Intercrops did not show any significant 
effect on tree height and DBH. In boundary plantations, 
A. excelsa sole as well as in mixed plantation with 
P. cineraria performed better in all tree growth 
parameters. Minimum tree height and diameter at breast 
height was found in sole P. cineraria.

Physico-chemical and micromeritic properties of 
gum arabic samples collected from Jodhpur, Jaisalmer, 
and Barmer districts in Rajasthan were determined for 
four particle size classes, i.e., S  (2-5 mm), S  (0.8-2 mm), 1 2

S  (0.089-0.800 mm), and S  (<0.089 mm). Gum arabic 3 4

samples of Jaisalmer had the highest bulk density (0.66 g 
-3cm ), while other parameters showed no significant 

variation across districts.
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xbZ] tcfd U;wure mit fu;a=.k ds rgr~ Øe'k% 1176 vkSj 2136 
fd-xzk- çfr gsDVs;j çkIr gqbZA cktjk vkSj xsgw¡ dh iSnkokj esa 5 Vu 
çfr gsDVs;j xkscj dh [kkn ds lkFk 100 Áfr'kr vuq'kaflr 
moZjd dh [kqjkd ds ç;ksx ls fu;a=.k dh rqyuk esa Øe'k% 97 
Áfr'kr vkSj 104 Áfr'kr dh o`f) gqbZ] rFkk 100 Áfr'kr 
vuq'kaflr moZjd dh [kqjkd dh rqyuk esa Øe'k% 10 Áfr'kr vkSj 
14 Áfr'kr dh o`f) ntZ dh xbZA

ruko&lfg".kq thok.kq miHksnksa ¼cSflyl L;wMksekbdksbM~l] 
cSflyl iztkfr;k¡ vkSj lksyhcSflyl blzksusafll½ ds lkFk 
ihthihvkj la?k us xeyksa esa v/;;u esa [kkjs vkSj {kkjh; 
ifjfLFkfr;ksa esa ewax vkSj cktjk dh o`f) vkSj dkf;Zdh y{k.kksa esa 
lq/kkj fd;kA fXylj‚y ds lkFk ihthihvkj ds rjy Q‚ewZys'ku us 
nks lky ls vf/kd le; rd thok.kq O;ogk;Zrk cuk, j[kdj 
okgd&vk/kkfjr Q‚ewZys'ku ls csgrj çn'kZu fd;kA tks/kiqj] ikyh 
vkSj chdkusj esa {ks= ijh{k.k esa de moZjd mi;ksx ds lkFk mit 
esa 5 Áfr'kr ls 9 Áfr'kr dh o`f) ntZ dhA

çk—frd [ksrh dh rqyuk esa] lefUor iks"kd rRo çca/ku 
¼vkbZ,u,e½ $ dhVuk'kd vkSj ikjaifjd [ksrh ds rgr ljlksa vkSj 
cktjk dh mit esa lkFkZd lq/kkj ntZ fd;k x;kA esVkfjft;e 
,fulksIykbZ vkSj DyksjikbjhQksl dk mi;ksx djds cktjk esa 
nhed fu;a=.k çHkkoh ik;k x;kA [kstM+h vkSj varj&Qly ?kkl 
ds fy,] vkbZ,u,e }kjk lkFkZd ykHk ÁkIr gqvk] ;|fi mipkjksa esa 
?kkl dh mit vçHkkfor jghA

rki ruko dh fLFkfr esa] 1-0 fe-eks- lksfM;e ukbVªksçqlkbM] 
1-0 fe-eks- lSfyflfyd vEy vkSj 0-1 fe-eks- csatkby ,Msfuu ds 
cfgZtkr vuqç;ksx ls pus ds thuizk#iksa ds ty laca/k ekinaMksa 
vkSj cht mit esa mYys[kuh; lq/kkj ntZ fd;k x;kA ty ds 
fNM+dko okys fu;a=.k dh rqyuk esa ljlksa ds thuizk#iksa ds çdk'k 
la'ys"kd ekinaMksa vkSj cht mit esa egRoiw.kZ o`f) 1-0 fe-eks- 
lksfM;e ukbVªksçqlkbM ds lkFk lcls vf/kd rFkk mlds ckn 1-0 
fe-eks- lSfyflfyd vEy vkSj 0-2 fe-eks- csatkby ,Msfuu ds lkFk 
ntZ dh xbZA

o"kZ 2024&25 ds jch ekSle ds nkSjku thjk dh Qly ij 
ntZ ,Mh ¶yDl Vkoj MsVk ds fo'ys"k.k ls irk pyk gS fd fnu ds 
le; dkcZu&MkbZv‚DlkbM dk çokg uhps dh vksj Fkk] ftldk 
vkSlr vf/kdre eku fofHkUu fodkl pj.kksa esa nksigj ds le; 
4-12 ekbØkseksy çfr ehVj çfr lsdaM Fkk] tks çdk'k la'ys"k.k 
çfØ;k ds dkj.k dkcZu ds vo'kks"k.k dk ladsr nsrk gSA jkr ds 
le; dkcZu&MkbZv‚DlkbM dk çokg Åij dh vksj ns[kk x;k] 
ftldk vf/kdre eku vk/kh jkr dks 2-19 ekbØkseksy çfr ehVj 
çfr lsdaM Fkk] tks eq[; :i ls ikfjfLFkfrdh ra= 'olu ds dkj.k 
FkkA

Continuous cropping for seven years with 10 t farm 
-1yard manure ha  during kharif season produced 2079 and 

-13867 kg ha  grain yield of pearl millet and wheat, 

respectively. The maximum yields of pearl millet and 
-1wheat (2378 and 4401 kg ha , respectively) were 

observed with 150% NPK while the minimum yields were 
-1obtained under control (1176 and 2136 kg ha , 

-1respectively). Application of 5 t farm yard manure ha  + 

100% recommended dose of fertilizer increased pearl 

millet and wheat grain yields by 97% and 104% over 

control and 10% and 14%, respectively over 100% 

recommended dose of fertilizer.

Plant Growth Promoting Rhizobacteria (PGPR) 

consortium with stress-tolerant bacterial strains (Bacillus 

pseudomycoides, Bacillus sp. and Solibacillus isronensis) 

improved growth and physiological traits of mung bean 

and pearl millet under saline and alkaline conditions in pot 

studies. Liquid formulations of PGPR with glycerol 

maintained bacterial viability for more than two years, 

outperforming carrier-based formulations. Field trials 

across Jodhpur, Pali, and Bikaner showed 5%-9% 

increase in yields with reduced fertilizer use.

In comparison to natural farming practice, 

significantly higher yields of mustard and pearl millet 

were recorded under integerated nutrient management 

(INM) + pesticide and conventional farming. Termite 

control in pearl millet using Metarhizium anisopliae and 

chlorpyrifos was found effective. For Prosopis cineraria 

and intercropped grasses, INM showed significant 

benefits, though grass yield remained unaffected across 

treatments.

Exogenous application of 1.0 mM sodium 

nitroprusside, 1.0 mM salicylic acid and 0.1 mM benzyl 

adenine significantly improved water relation parameters 

and seed yield in chickpea genotypes under heat stress 

condition. The significant enhancement in photosynthetic 

parameters and seed yield of mustard genotypes were the 

highest with the application of 1.0 mM sodium 

nitroprusside, 1.0 mM salicylic acid, and 0.2 mM benzyl 

adenine as compared to water sprayed control.  

Analysis of eddy flux tower data recorded over 

cumin crop during rabi season of 2024-25 revealed 

downward CO  flux during day time with an average peak 2

-2 -1value of 4.12 µmole m  s  at noon across the different 

growth stages indicating a sink of carbon due to 
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fofHkUu ty&ncko mipkjksa ds varxZr ljlksa vkSj thjk 
Qlyksa dh çtuu voLFkk ds nkSjku dSuksih o.kZØeh; ijkorZu 
oØksa dks 350&2500 uSuksehVj rjaxnS/;Z {ks= ij LisDVªksjsfM;ksehVj 
}kjk ekik x;kA nksuksa Qlyksa ds fy, fofHkUu mipkjksa esa fudV 
vojä ¼,uvkbZvkj½ {ks= esa o.kZØeh; ijkorZu dkQh fHkUu FkkA

gkbMªksiksfuDl Á.kkyh esa] lgtu vkSj [kstM+h ds iÙkksa dk 
ikuh vkSj bFksuksy vk/kkfjr 5 Áfr'kr lkaærk ds ,DlVªsDV ç;ksx 
us fu;a=.k dh rqyuk esa ysVîwl esa Øe'k% lksfM;e dks 36-2 
Áfr'kr vkSj 33-4 Áfr'kr de fd;k vkSj iksVsf'k;e dks Øe'k% 
40-7 Áfr'kr vkSj 39-9 Áfr'kr c<+k fn;kA

,jksiksfud pSuy ç.kkyh esa ty dh vko';drk ¼Øe'k% gjs 
vkSj yky lykn ds fy, 14 vkSj 29 yhVj½ iks"kd rRo fQYe 
rduhd ¼Øe'k% gjh vkSj yky lykn ds fy, 21 vkSj 34 yhVj½ 
vkSj V‚oj xkMZu ¼Øe'k% gjh vkSj yky lykn ds fy, 25 vkSj 41 
yhVj½ dh rqyuk esa de ntZ dh xbZA

ifjos'kh dkcZu&MkbZvkWDlkbM dh ek=k ls 50 ihih,e 
vf/kd ek=k esa ifjos'k fLFkfr vkSj mPp rkieku fLFkfr ¼ifjos'kh 
rkiek=k ls 2 fMxzh lsfYl;l vf/kd½ dh rqyuk esa e`nk fd.od 
xfrfof/k;ksa esa lkFkZd :i ls o`f) ntZ dh xbZA cht dh mit 
¼6-83 xzke Áfr ikS/kk½ vkSj Qyh dh yackbZ ¼9-15 ls-eh-½] ifjos'kh 
ifjfLFkfr;ksa esa vf/kdre ntZ dh xbZ] blds ckn mPp 
dkcZu&MkbZvkWDlkbM ¼Øe'k% 5-24 xzke Áfr ikS/kk vkSj 8-39 
ls-eh-½ esa ikbZ xbZ] vkSj mPp rkieku ¼Øe'k% 3-75 xzke Áfr ikS/kk 
vkSj 7-53 ls-eh-½ ds rgr~ lcls de ntZ dh xbZA

ty] ÅtkZ vkSj [kk| mRiknu dks /;ku esa j[krs gq,] 
jktLFkku ds Hkwty flafpr xeZ 'kq"d {ks= ds fy, ewax vkSj cktjk 
vk/kkfjr Qly ç.kkyh ikjaifjd ewaxQyh vk/kkfjr Qly ç.kkyh 
dh rqyuk esa csgrj fodYi lkfcr gks ldrh gSaA

ikyh esa vukj ¼fdLe Hkxok½ ds yo.krk çca/ku ds nkSjku 
fofHkUu Qly o`f) voLFkkvksa ij QfVZxs'ku vuqlwph ¼,uihds ds 
20%40%20%20 izfr'kr½ ,oa áqfed vEy ds vuqç;ksx ds rgr ikS/kksa 
dh Å¡pkbZ vkSj mit esa c<+ksrjh ntZ dh xbZA 

mUur —f"k i)fr;ksa dks viukus ls tkVw HkkaMw vkSj MqMkcsjk 
xk¡oksa esa o"kkZ&vk/kkfjr vkSj flafpr ifjfLFkfr;ksa esa lw[ks pkjs dk 
mRiknu vkSlru Øe'k% 15-73 vkSj 29-3 fDoaVy çfr gsDVs;j ntZ 
fd;k x;kA o"kkZ&vk/kkfjr vkSj flafpr ifjfLFkfr;ksa esa tkVw HkkaMw 
xk¡o esa vkSlr ogu {kerk Øe'k% 0-71 vkSj 1-47 ,lh;w çfr 
gsDVs;j jgh vkSj MqMkcsjk xk¡o esa Øe'k% 0-78 ,oa 131 ,lh;w çfr 
gsDVs;j jghA

[ksrh dh xbZ pkjk Qlyksa esa ls lcls vf/kd gjk pkjk dh 
mit ¼322-70 Vu izfr gsDVs;j½ fxuh ?kkl ls çkIr gqbZA xgu 
ç.kkyh ls çcaf/kr eosf'k;ksa ls o"kZ ds nkSjku çfr i'kq 5115 fd-xzk- 

photosynthesis process. Upward CO flux was observed 2 

-2 -1during night time with a peak value of 2.19 µmole m  s  at 

midnight which was mainly due to ecosystem respiration.

Canopy spectral reflectance curves in 350-2500 

nm wavelength region of both mustard and cumin crops 

under different water stress treatments were measured 

using spectroradiometer during the reproductive stage. 

Spectral reflectance at near infrared (NIR) region was 

significantly different across different treatments for both 

the crops.

In hydroponics system, foliar applications at 5% 

concentrations of water and ethanol-based leaf extracts of 

moringa (Moringa oleifera L., MLE) and prosopis 

(Prosopic cineraria L., PLE) reduced sodium by 36.2% 

and 33.4%, respectively and increased potassium by 

40.7% and 39.9%, respectively in lettuce leaves.

Aeroponic channel system required lower quantity 

of water (14 and 29 L for green and red lettuce, 

respectively) than the water requirement by nutrient film 

technique (21 and 34 L for green and red lettuce, 

respectively) and tower garden (25 and 41 L for green and 

red lettuce, respectively).

Elevated CO  (eCO ) having 50 ppm higher CO  2 2 2

than ambient enhanced soil enzyme activities 

significantly as compared to ambient and elevated 

temperature (2°C higher than ambient). Seed yield 
-1(6.83 g plant ) and pod length (9.15 cm) of mung bean, 

were highest under ambient conditions, followed by eCO  2

-1(5.24 g plant  and 8.39 cm).

Considering water, energy and food production 

simultaneously, the mung bean and pearl millet based 

cropping systems were found to be better option than 

conventional groundnut based cropping systems for 

groundwater-irrigated hot arid region of Rajasthan.

Fertigation schedule at four crop growth stages 

(20:40:20:20% of NPK) of pomegranate (cv. Bhagwa) 

and humic acid application improved plant height and 

yield attributes in Pali. 

Adoption of improved farming practices improved 
-1dry fodder production with average yield of 15.73 q ha  

-1under rainfed condition and 29.3 q ha  under irrigated 

condition in Jati Bhandu and Dudabera villages. Average 

carrying capacity under rainfed and irrigated conditions 
-1was 0.71 and 1.47 Adult Cattle Unit ha , respectively in 
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dkcZu&Mkbv‚DlkbM mRlftZr gqbZ] tks v/kZ&xgu ç.kkyh ds 
rgr ikys x, i'kqvksa dh rqyuk esa 33 izfr'kr vf/kd ikbZ xbZA

ekjokM+h HksM+ksa esa nSfud nw/k mRiknu vkSj lajpuk ij 
lekurk ¼ih,½] Lruiku ds pj.k ¼,l,y½ vkSj mudh ijLij 
fØ;k ds çHkko }kjk olk] ,l,u,Q] çksVhu] ySDVkst vkSj yo.k 
ds vkSlr eku Øe'k% 5-29 Áfr'kr] 10-29 Áfr'kr] 4-12 Áfr'kr] 
6-21 Áfr'kr vkSj 0-91 Áfr'kr ÁkIr gq,A nw/k dk ?kuRo vkSj 
fgekad Øe'k% 36-14 xzke Áfr ls-eh- vkSj &0-75 fMxzh lsfYl;l 
ntZ fd, x,A

csj vkSj vukj ikmMj cukus gsrq csj vkSj vukj ds iYi@jl 
dks ekYVksMsDlfVªu ;qä ,VksekbTM rjy QhM ds lkFk Lçs Mªkbax 
}kjk rS;kj fd;k x;k] ftlls Øe'k% 33 vkSj 26 çfr'kr dh 
lkexzh çkIr gqbZA

vukj ds nkuksa] csj ds VqdM+ksa vkSj [ktwj ds Qyksa dks gok esa 
lq[kkus ls mPp rkieku ds dkj.k 'kq"du de le; esa gks x;k 
ysfdu jax çHkkfor gqvkA iksVsf'k;e esVkckblYQkbV ¼0-05 
çfr'kr½ ds iwoZ&mipkj ls csj ds VqdM+ksa dk jax cjdjkj jgk vkSj 
de ifjiDo Qy lq[kkus ds fy, vf/kd mi;qä ik, x,A 

cktjk vkSj eDdk ds 70%30 ds b"Vre vuqikr ds lkFk vkVs 
dk ,DLVwtu ls vYi foLrkj vkSj c<+k gqvk ?kuRo ntZ fd;k 
x;kA fefJr vkVs esa lCth ikmMj feykus ls ?kuRo esa vkSj o`f) 
dh] tcfd nyguksa us ?kuRo o cukoV esa lq/kkj fd;kA 

tSlyesj esa bZlcxksy dh nks fdLeksa ¼vkj vkbZ&1 vkSj vkj 
vkbZ&2½ esa e`nq jksfey QQwan vkSj tM+&xyu@m[kVk jksx dh 
xaHkhjrk esa vf/kdre deh uhe dsd ¼250 fd-xzk- çfr gsDVs;j½ $ 
fQçksfuy 0-3 thvkj ¼20 fd-xzk- çfr gsDVs;j½ $ esVsfjft;e 

8,uhlksIykbZ ¼2 fd-xzk- çfr gsDVs;j½ ¼1 × 10  lh,Q;w½ $ QkeZ 
;kMZ [kkn ¼5 Vu çfr gsDVs;j½ ds lkFk feêh dks fHkxksus $ 
VªkbdksMekZ gjft;kue ¼6 xzke çfr gsDVs;j cht½ ds lkFk cht 
mipkj vkSj QseksDlkMksu ¼16-6 çfr'kr½ $ lkbeksDlkfuy ¼22-1 
çfr'kr Hkkj@Hkkj½ ,llh&1 çfr fe-yh- ¼cqokbZ ds 45 vkSj 60 
fnu ckn½+ $ ,flVkfefçM 20 çfr'kr ,lih ¼0-2 xzke çfr yhVj½ 
dk ifÙk;ksa ij fNM+dko cqokbZ ds 60 fnu ckn djus ij feykA

laLFkku esa 'kjeu VªSi dk ekfld mi;ksx djrs gq, vukj 
vkSj [ktwj ds ckxksa esa —ard dh igpku dh xbZ] ftuesa eq[; :i 
ls VsVsjk bafMdk] QqukEcqyl isusaVh vkSj jSVl jSVl 'kkfey jgs] 
ftuesa QqukEcqyl isusaVh] çeq[k çtkfr ds :i esa ikbZ xbZA [ktwj 
vkSj vukj ij gq, uqdlku ds ewY;k¡du esa lkFkZd mit gkfu ntZ 
dh xbZ] ftlesa [ktwj vkSj vukj esa 12-39 çfr'kr dh iSnkokj dh 
gkfu gqbZA

Jati Bhandu village and 0.78 and 131 Adult Cattle Unit 
-1  ha , respectivelyin Dudabera village.

Among the cultivated fodder crops, the highest 
-1green fodder yield (322.70 t ha ) was recorded with 

guinea grass. Emission of carbondioxide emission from 
-1the intensively managed system was 5115 kg cattle  

during the year, which was 33% higher than that observed 

from the animals reared under semi-intensive system.

The effect of parity, stage of lactation, and their 

interaction on daily milk yield and composition in 

Marwari sheep revealed the mean values for fat, solid not 

fat, protein, lactose, and salts as 5.29%, 10.29%, 4.12%, 

6.21%, and 0.91%, respectively. The milk density and 
-freezing point were recorded as 36.14 g cm ³ and -0.75°C, 

respectively.

Ziziphus and pomegranate powders were prepared 

through spray drying of atomized liquid feed with 

maltodextrin encapsulated pomegranate and ziziphus 

pulp/juice achieving contents of 33% and 26%, 

respectively.

Convective air drying of pomegranate arils, ber 

slices, and date palm fruits showed that higher 

temperatures reduced drying time but affected color. Pre-

treatments, including 0.05% potassium metabisulphite, 

preserved ber slices color, and under-ripe fruits were 

found optimal for drying. 

Extrusion of composite flours with pearl millet and 

maize showed reduced expansion and increased density 

with 70:30 as the optimal ratio. Addition of vegetable 

powders in composite flour increased density, whereas 

addition of legumes improved texture of extrudates. 

The maximum reduction in the severity of downy 

mildew and root rot/wilt complex in isabgol at Jaisamer 
-1was recorded with application of neem cake (250 kg ha ) 

-1+ Fipronil 0.3 GR (20 kg ha ) + soil drenching with 
-1 8 Metarhizium anisopliae (2 kg ha ) (1 × 10 cfu) + farm 

-1yard manure (5 t ha ) + seed treatment with Trichoderma 
-1harzhianum (6 g kg  of seed) and foliar spray of 

famoxadone (16.6%) + cymoxanil (22.1% w/w) SC 1 mL 
-1L  (45 and 60 days after sowing, acetamiprid 20% SP 

-1(0.2 g L ) at 60 days after sowing at all times in two 

varieties (RI-1 and GI-2) of isabgol, indicating that this 

combination of treatments is the most effective in 

reducing the disease severity of downy mildew in isabgol.
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laLFkku esa fd, x, ,d ekfld losZ{k.k ls ;g lkeus vk;k 
fd mÙkjh ike fxygjh ¼67-74 çfr'kr½ lcls lkekU; —ard 
çtkfr gS] blds ckn VsVsjk bafMdk ¼21-77 çfr'kr½ dk LFkku jgk] 
tks ckxokuh] ou&pjkxkg vkSj —f"k&pjkxkg ç.kkfy;ksa esa ikbZ 
xbZA cktjk nkuk ds lkFk fefJr dkyes?k dks izyksHku Hkkjrh; 
xsjfcy ds fura=.k esa ,d i;kZoj.kh; :i ls fe=or çfrdkjd ds 
:i esa çHkkoh lkfcr gqvkA

thjk vkSj vU; NksVs chtksa dh cqokbZ gsrq tqrkbZ dh xgjkbZ esa 
fujarjrk cuk, j[kus ds fy, mi;qä vk;keksa ds lkFk Vkbu dh 
¶yksfVax Lora=rk okys Qjks vksiuj dks fodflr fd;k x;k] 
ftlus vko';drkuqlkj xgjkbZ fu;a=.k dk lek;kstu fd;kA 
thjk ds cht ds fy, iSekb'k ifV~Vdk dk fuekZ.k fd;k x;k ftls 
fofHkUu cht njksa ,oa ikS/ks ls ikS/ks ds chp dh nwjh ds lkFk va'kkafdr 
fd;k x;kA 

—f"k&oksYVh; ç.kkyh ds ifj.kkeLo:i rkjkehjk] ewax] 
I;kt] ykSdh] rqjbZ rFkk dkpjk dh mit esa o`f) ntZ dh xbZ 
tcfd thjk] v'oxa/kk ikyd] pkSykbZ] ewyh vkSj xktj dh mit 
esa] deh ikbZ xbZA ÅtkZ ehVj }kjk fxzM ls tqM+h 100 fdyksokV 
—f"k&oksYVh; ç.kkyh ls mRiUu vkSlr QksVksoksYVh; ÅtkZ dk 
eku yxHkx 346 fdyksokV ?kaVk izfrfnu jgk rFkk o"kZHkj ds nkSjku 
1]26]382 fdyksokV ?kaVk fctyh mRiUu gqbZ ftlls dqy 6]31]910 
#i;s dk jktLo izkIr gqvkA

Hkqt esa v/kZ ?kuRo vko`Rr {ks= ds lkFk nksgjh&iafä esa yxs 
lkSj iSuyksa ds e/; ds {ks=ksa esa mxk, x, rkjkehjk ¼107 fd-xzk- çfr 
gsDVs;j½] bZlcxksy ¼898 fd-xzk- çfr gsDVs;j½ vkSj thjk ¼525 
fd-xzk- çfr gsDVs;j½ dh vkSlr cht mit lkaf[;dh; :i ls 
muds lacaf/kr fu;a=.kksa ds cjkcj ikbZ xbZA fu;a=.k dh rqyuk esa] 
v/kZ ¼1125 fd-xzk- çfr gsDVs;j½ vkSj iw.kZ ¼1015 fd-xzk- çfr 
gsDVs;j½ ?kuRo okys ih-oh- e‚Mîwy dh nksgjh&iafä —f"k&oksYVh; 
ç.kkyh esa ewax dh vkSlr cht mit esa Øe'k% 6-0 vkSj 13-8 
izfr'kr dh deh ntZ dh xbZA 

,d fodflr lkSj 'kq'dd esa 65 ls 80 izfr'kr dh çkjafHkd 
ueh okys [ktwj ds rkts Qyksa dks dsoy Ng fnuksa esa gh Qyksa esa 
ueh dh ek=k dks ?kVkdj 25 izfr'kr dj fn;k x;k ftlls Hkfo"; 
esa mi;ksx ds fy, Qyksa dk lqjf{kr HkaMkj.k lqfuf'pr gks ldkA 

e'khu yfuaZx&vk/kkfjr oxhZdj.k ç.kkyh fodflr djus gsrq 
[ktwj ds 100 rkts vkSj vifjiDo ¼gjk½] vf/kd idk ¼/kCcsnkj½ ,oa 
{kfrxzLr Qyksa ds vk¡dM+ksa dk fo'ys"k.k fd;k x;kA fMlhtu Vªh 
DykflQk;j e'khu yfuaZx e‚My }kjk lcls vf/kd Li'Vrk ¼90-6 
izfr'kr½ rFkk mlds ckn liksVZ osDVj ¼90-3 izfr'kr½] rFkk x‚l 
uso cs;l ¼87-9 izfr'kr½ e'khu yfuaZx e‚My }kjk lcls vf/kd 
Li"Vrk izkIr gqbZA 

Monthly trapping using Sherman traps at research 

farm of the institute identified rodent pests, primarily 

Tatera indica, Funambulus pennantii and Rattus rattus, 

in pomegranate and date palm crops, with F. pennantii 

being the dominant species. Damage assessments on date 

palm and pomegranate showed a significant yield loss, 

with 12.39% yield loss in date palms and varying damage 

levels in pomegranate.

A monthly survey in three systems, viz. 

horticulture, silvi-pasture and agri-pasture of the institute 

revealed that the Northern Palm squirrel (67.74%) was the 

most common rodent species, followed by Tatera indica 

(21.77%) in horticulture, silvi-pasture, and agri-pasture 

systems. Kalmegh, mixed with pearl millet bait, showed 

as an eco-friendly deterrent against the Indian gerbil.

Furrow opener, having independent floating 

option for each tyne, is developed with appropriate 

dimensions to maintain consistent tillage depth for 

sowing of cumin and other small seeds, which adjusted 

the working depth of the furrow openers as per 

requirement. A seed metering plate was fabricated for 

cumin seeds and calibrated for different seed rates and 

plant-to-plant distances.

Cultivation of crops at the interspace of agri-

voltaic system resulted in yield increase of taramira, mung 

bean, onion, bottle gourd, ridge gourd and snap melon, 

while, it resulted in yield reduction of cumin, 

ashwagandha, spinach, amaranth, radish, and carrotas. 

The average PV energy generation from the 100 kW agri-p 

voltaic system attached to the grid was about 346 kW h 
-1 day and the power generated over the year was 1,26,382 

kW h earning a revenue of Rs. 6,31,910.

At Bhuj, the average seed yield of taramira (107 
-1 -1 -1kg ha ), isabgol (898 kg ha ) and cumin (525 kg ha ) 

grown in the interspaces of two row PV array with half 

density coverage was statistically at par with their 

respective controls. The average seed yield of mung bean 

was reduced by 6.0% and 13.8% in two row PV array with 
-1 -1half density (1125 kg ha ) and full density (1015 kg ha ), 

respectively as compared to the control. 

The performance evaluation of a developed dryer 

for drying of fresh date palm fruits lowered the moisture 

content up to 25% in just six days from its initial moisture 

content of 65-80% allowing for secure storage for future 

use. 
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yík[k {ks= esa 
'khrdkyhu [ksrh dh laHkkouk c<+kus gsrq ,d nf{k.k&eq[kh 
i‚yhdkcksZusV&lajfpr 6 ehVj × 4 ehVj vkdkj dk lkSj x`g 
fodflr fd;k x;kA lkSj x`g }kjk 15 ls 30 fMxzh lsfYl;l 
rkieku cuk, j[kus ds lkFk lsc vkSj [kqckuh tSlh mit dks 
lajf{kr fd;k tk ldk vkSj 'kwU; ifjpkyu ykxr ds lkFk] 
foijhr ifjfLFkfr;ksa esa —f"k vkSj [kk| laj{k.k gsrq fVdkÅ ,oa 
i;kZoj.k ds vuqdwy lek/kku fn;k x;kA

yík[k {ks= esa lh&cdFk‚uZ csjht ds xq.kksa vkSj i`FkDdj.k 
cyksa ds ewY;k¡du ds ifj.kkeLo:i daiu&vk/kkfjr rFkk CysM ls 
dkVus okys midj.kksa lfgr rhu dVkbZ ÁfØ;kvksa dh igpku dh 
xbZA 

tks/kiqj ftys ds fcykM+k vkSj ywuh Cy‚dksa ds 260 —"kd 
ifjokjksa ds vk¡dMks+s dk fo'ys"k.k dj vf/kdre ykHk ds fy, 
b"Vre m|e la;kstuksa dh igpku dh xbZ] ftuls fcykM+k esa 
[kjhQ ds ekSle esa #i;s 2]43]360 dh iSnkokj ÁkIr gqbZ] tcfd 
jch ds ekSle esa #i;s 3]41]335 vkSj ywuh esa [kjhQ ds ekSle esa 
ykHk #i;s 1]38]328 ÁkIr gqvkA

vukj dh [ksrh esa ftad lYQsV] vk;ju lYQsV] eSaxuht 
lYQsV] d‚ij lYQsV vkSj ch&cksjsDl ds Øe'k% 0-5 çfr'kr] 0-5 
çfr'kr] 0-6 çfr'kr] 0-2 çfr'kr] vkSj 0-4 çfr'kr dh nj ls rFkk 
u=tu] QkWLQksjl vkSj ikSVsf'k;e ds Øe'k% 700] 300 vkSj 600 
xzke izfr ikS/kk izfr o"kZ dh nj ls vuqÁ;ksx ds QyLo:i uj vkSj 
mHk;fyaxh Qwyksa dh la[;k esa o`f) gqbZA ckyksrjk esa 20 vukj 
mRikndksa ds losZ{k.k esa vf/kdka'k ds ikl cM+h Hkwfe tksr] NksVs 
ifjokj vkSj csgrj çFkkvksa dks viukus vkSj ewY; lao/kZu ds ckjs esa 
tkx:drk e/;e ikbZ xbZA

tSlyesj esa Qly&ckxokuh&i'kq/ku mRiknu Á.kkyh ds 
Áfr fdlkuksa dk Kku vkSj viukus dk Lrj e/;e ik;k x;kA 
Qly vkSj ckxokuh [ksrh ç.kkyh esa cktkj&vk/kkfjr ck/kk,¡ igys 
LFkku ij jghaa] tcfd fdlku ds }kj ij —f=e xHkkZ/kku lqfo/kk 
dh vuqiyC/krk i'kq/ku mRiknu ç.kkyh esa igys LFkku ij ntZ dh 
xbZA

chdkusj vkSj tSlyesj ftyksa esa vf/kdka'k fdlkuksa dh 
lkekftd&vkfFkZd fLFkfr fuEu ls e/;e Lrj dh ikbZ xbZA 
if'peh jktLFkku ds xeZ 'kq"d ikfjfLFkfrdh ra= esa lkeqnkf;d 
laifÙk lalk/kuksa ds çfr fdlkuks esa vuqdwy O;ogkj ik;k x;kA 
lkeqnkf;d laifÙk lalk/kuksa ds çca/ku esa yksxksa dh 60 çfr'kr dqy 
Hkkxhnkjh ns[kh xbZ] tks e/;e Lrj dh jghA chdkusj vkSj 
tSlyesj ftyksa dh lkeqnkf;d laifÙk lalk/kuksa ds rgr rkykcksa esa 
ty dh miyC/krk 9 eghus jgh vkSj çR;sd ifjokj ds vkSlru 8 

—f"k mRiknksa ds 'kq"du vkSj HkaMkj.k rFkk A machine learning-based classification system 
was developed by analyzing dataset of 100 fresh 
immature (green), overripe (spotted), and damaged date 
palm fruits. The decision tree classifier achieved the 
highest accuracy (90.6%), followed by support vector 
machine (90.3%), and Gaussian Naive Bayes (87.9%).

A south-facing polycarbonate-structured solar 
house of size 6 m × 4 m is developed for Ladakh region for 
drying and storage of agricultural produce and for making 
crop cultivation possible in winter season. The solar 
house, maintaining a temperature of 15°C (winter) - 30°C 
(summer), was used to dry Ladakhi apples and apricots 
and offers sustainable, eco-friendly solutions for 
agriculture and food preservation in extreme conditions 
with zero operational costs.

In Ladakh region, three harvesting mechanisms 
consisting of two hand-operated instruments with blade-
cutting mechanisms and vibration-based cutting tools 
were developed for harvesting of sea buckthorn berries. 

Analysis of 260 farm households' data in Jodhpur 
identified the optimal enterprise combinations with the 
maximum profit of Rs. 2,43,360 in Bilara block and Rs. 
1,38,328 in Luni block during kharif season, and with a 
benefit of Rs. 3,41,335 in Bilara block during rabi season.

Application of ZnSO , FeSO , MnSO , CuSO  and 4 4 4 4

B-Borax in pomegranate cultivation at the rate of 0.5%, 
0.5%, 0.6%, 0.2%, 0.4%, respectively and N, P and K at 

-1 -1700, 300 and 600 g plant year , respectively, resulted in 
higher male and hermaphrodite flower counts. A survey of 
20 pomegranate growers in Balotra mostly showed the 
large land holdings, and moderate adoption of improved 
practices and awareness of value addition.

In Jaisalmer, knowledge and adoption level of 
farmers was found medium for crop-horticulture-
livestock farming system. The market-based constraints 
ranked the first in crop and horticulture farming system, 
whereas non-availability of the artificial insemination 
facility at farmers' door ranked the first in livestock 
production system.

The majority of farmers in Bikaner and Jaisalmer 
districts had the low to moderate socio-economic status. 
Farmers also had favourable attitude towards common 
property rights in hot arid ecosystem of western 
Rajasthan. Overall, people's participation in common 
property rights management was observed as 60%, which 
is moderate level. Pond water availability was for about 9 
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i'kqvksa }kjk rkykcksa ls çfrfnu yxHkx 87 yhVj ty dk mi;ksx 
fd;k x;kA rkykc ls Hkwty dk vf/kd iquZHkj.k gksus ls 
vkl&ikl ds [ksrksa esa Qly l?kurk esa 26 çfr'kr dh o`f) ntZ 
dh+ xbZA

chdkusj ftys dh chdkusj] uks[kk vkSj dksyk;r rglhyksa esa 
p;fur fdlkuksa ls vf/kdka'k fdlku e`nk ,oa ty laj{k.k 
çkS|ksfxfd;ksa ds ckjs esa e/;e Lrj dk Kku ds lkFk fuEu 
lkekftd&vkfFkZd fLFkfr okys ik, x,A fdlkuksa dk e`nk ty 
laj{k.k çkS|ksfxfd;ksa ds çfr O;ogkj vuqdwy ik;k x;kA 
vf/kdre 43-9 çfr'kr fdlkuksa us fuEu Lrj ij e`nk ty laj{k.k 
rduhdsa viukbZa rFkk 56-6 çfr'kr fdlkuksa us fuEu Lrj ij 
folfjr rduhdsa viukbZaA vf/kdka'k fdlkuksa us egRoiw.kZ e`nk ,oa 
ty laj{k.k rduhd ds :i esa Vkadk] doj Ø‚fiax] Hkwfe 
leryhdj.k vkSj QOokjk flapkbZ dks viuk;kA

pq: ftys esa Qlysa $ —f"kokfudh $ i'kq/ku ¼37 çfr'kr½ ds 
ckn Qlysa $ —f"kokfudh $ i'kq/ku $ ckxokuh $ pkjk Qlysa 
¼31 çfr'kr½ ,oa Qlysa $ —f"kokfudh $ i'kq/ku $ ckxokuh ¼18 
çfr'kr½ dks çeq[k —f"k ç.kkyh Qly ds #i esa ntZ fd;k x;kA

jsr ds Vhyksa ds fLFkjhdj.k dh izkS|ksfxdh ls Qly dh 
iSnkokj esa eksB ds led{k mit esa 14-5 çfr'kr dh o`f) ns[kh 
xbZA jsr ds fLFkj Vhyksa esa 11-7 Vu çfr gsDVs;j vf/kd dkcZu 
lap;u ik;k x;k tks fd jsr ds vfLFkj Vhyksa dh rqyuk esa yxHkx 
24 çfr'kr vf/kd dkcZu lap;u dks n'kkZrk gSA lkeqnkf;d laifÙk 
lalk/kuksa }kjk o"kZ ds fofHkUu ekSleksa esa xSj&nw/kk# i'kqvksa ds fy, 
pkjs dh dqy vko';drk dk vkSlru 14 ls 38 çfr'kr tcfd 
nw/kk# i'kqvksa ds fy, pkjs dh dqy vko';drk dk 8 ls 16 çfr'kr 
çkIr fd;k x;kA

fdlku çFke ifj;kstuk ds rgr~ tks/kiqj ftys esa 70 gsDVs;j 
{ks= esa 175 çn'kZuksa ds ek/;e ls mUur Qly fdLeksa dk ewY;k¡du 
fd;k x;kA ifj.kkeksa }kjk Kkr gqvk fd jch dh Qlyksa ¼xsgw¡] 
thjk] ljlksa vkSj esFkh½ esa mit o`f) 25-4 Áfr'kr ls 31-8 Áfr'kr 
vkSj [kjhQ dh Qlyksa ¼ewax] cktjk] Xokj vkSj eksB½ esa mit o`f) 
15-4 Áfr'kr ls 32-3 Áfr'kr rd ntZ dh xbZA 'kq) ykHk 13]626 
ls 82]210 #i;s çfr gsDVs;j ds chp jgk] ftlus 'kq"d 
ifjfLFkfr;ksa esa csgrj ykHkçnrk vkSj mRikndrk dks n'kkZ;kA

xksank dh rhu fdLeksa ds ewY;k¡du ds rgr ^e: le`f)* 
fdLe us okuLifrd o`f)] Qy mit vkSj vU; okaNuh; 
fo'ks"krkvksa ds laca/k esa ̂dj.k ylksM+k* vkSj ̂ Fkkj cksYM* fdLeksa ls 
csgrj çn'kZu fd;kA

tks/kiqj ds pkj xk¡oksa ds i'kqikydksa dks mUur i'kq/ku 
mRiknu çkS|ksfxfd;ksa ds fy, fn, x, çf'k{k.k ls muds Kku esa 

months and 8 animals per family were drinking 87 L water 
everyday. The cropping intensity in Bikaner and Jaisalmer 
districts increased by 26% in nearby farms due to increase 
in groundwater recharge from the unlined ponds.

In Bikaner, field survey of selected farmers at 
Nokha and Kolayat tehsils revealed that the majority of 
farmers had the low socio-economic status with the 
moderate level of knowledge about soil and water 
conservation (SWC) technologies. Farmers had 
favourable to more favourable attitude towards SWC 
technologies. About 43.9% of farmers adopted while 
56.6% of farmers diffused SWC technologies at low level. 
The majority of farmers adopted tanka, cover cropping, 
land leveling and sprinkler irrigation as the important 
SWC technologies.

The major farming system in Churu district was 
recorded to be crop + agroforestry + livestock (37%) 
followed by crop + agroforestry + livestock + horticulture 
+ fodder (31%) and crop + agroforestry + livestock + 
horticulture (18%). 

Sand dune stabilization technology improved crop 
yields by 14.5% in terms of moth bean equivalent yield. 

-1The stabilized sand dune accumulated 11.7 Mg ha  more 
carbon, representing approximately a 24% greater carbon 
accumulation compared to unstabilized sand dunes. CPRs 
provided 14% to 38% of the total fodder requirement for 
non-milking livestock and 8% to 16% of the total fodder 
requirement for milking livestock across different seasons 
of the year.

Evaluation of improved crop varieties through 175 
demonstrations covering 70 ha in Jodhpur district showed 
25.4-31.8% higher yield of rabi crops (wheat, cumin, 
mustard, and fenugreek) and 15.4-32.3% in kharif crops 
(mung bean, pearl millet, clusterbean, moth bean). Net 

-1returns ranged from Rs. 13,626-82,210 ha , highlighting 
improved profitability and productivity under arid 
conditions.

Evaluation of three gonda varieties revealed that 
variety 'Maru Samridhi' outperformed the varieties 'Karan 
Lasoda' and 'Thar Bold' with respect to vegetative growth, 
fruit yield and other desirable attributes. 

Training for improved livestock production 
technologies to the livestock keepers of four villages of 
Jodhpur, increased their knowledge and reduced variation 
among respondents. The highest adoption was for simple, 
low-cost technologies. Income changes showed a mean 
difference of Rs. 6000 and Rs. 1800 for annual gross and 
net incomes.
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o`f) vkSj mÙkjnkrkvksa ds chp fHkUurk de ikbZZ xbZZA ljy] de 
ykxr okyh çkS|ksfxfd;ksa dks lcls vf/kd viuk;k x;kA vk; 
ifjorZu us okf"kZd ldy vkSj 'kq) vk; esa #i;s 6000 vkSj #i;s 
1800 dk vkSlr varj n'kkZ;kA

tks/kiqj vkSj chdkusj esa 172 ?kjksa ds losZ{k.k esa ik;k x;k fd 
vf/kdka'k ifjokj ¼97 çfr'kr½ HkSal ikyu djrs gSa] mlds ckn xk; 
¼79 çfr'kr½ vkSj cdjh ikyu ¼94 çfr'kr½ djrs gSaA vf/kdka'k 
¼61 çfr'kr½ i'kqvksa ds pkjs ds fy, pjkxkg Hkwfe vkSj LVky 
QhfMax ds la;kstu ij fuHkZj gSaA pkjk dh deh ds nkSjku] 23 
çfr'kr ifjokj i'kq csp nsrss gSa rFkk 77 çfr'kr nwj&njkt ds 
LFkkuksa ;k utnhdh jkT;ksa ls pkjk [kjhnrss gSaA

fljksgh ftys ds #[kkjnk vkSj miykarafd;k xk¡o esa rhu 
ulZjh LFkkfir dh xbZ vkSj —f"k uokpkj gsrq fdlkuksa dks leFkZ 
cukus ds fy, ck;ksVsd&—f"k uokpkj foKku vuqç;ksx la?k 
¼ck;ksVsd&fdlku½ }kjk 29 fdlkuksa dks mRre —f"k i)fr;ksa dks 
viukus ds vk/kkj ij Qsyksf'ki ds fy, pquk x;kA

laLFkku rFkk blds pkj {ks=h; vuqla/kku LFkk=] Hkkjr ds 
'kq"d {ks=ksa esa vuqlwfpr tkfr ds —"kd ifjokjksa ds fodkl ds fy, 
Hkkjr ljdkj ds lkekftd U;k; ,oa vf/kdkfjrk ea=ky;] ubZ 
fnYyh }kjk dsUæ&çk;ksftr vuqlwfpr tkfr mi&;kstuk 
¼,llh,lih½ dk fØ;kUo;u dj jgs gSaA laLFkku esa ,llh,lih 
;kstuk dk eq[; y{; mUur —f"k çkS|ksfxfd;ksa ds çn'kZu djuk 
jgkA ;kstuk ds vUrZxr çnf'kZr çkS|ksfxfd;ksa esa —f"k ;ksX; 
Qlysa] ckxokuh Qlysa] i'kqikyu] e`nk iks"k.k rFkk yf{kr 
vuqlwfpr tkfr ds —"kd ifjokjksa dk {kerk fuekZ.k 'kkfey jgkA 
,llh,lih ;kstuk esa dqy 4]155 vuqlwfpr tkfr ds —"kd 
ifjokjksa dks —f"k ;ksX; Qlyksa ds fy, xq.koÙkk;qä cht] ckxokuh 
Qlyksa dh mUur jksi.k lkexzh rFkk —f"kokfudh çtkfr;k¡ 
forfjr dh xbZaA vuqlwfpr tkfr ds 1]200 ls vf/kd fdlku 
ifjokjksa dks cSVjh ls pyus okys Lçs;j] gLr&pkfyr [kjirokj 
fu;a=d] frjiky] dSaph vkSj dLlh tSls —f"k 
midj.kksa@midj.kksa ds forj.k ls ykHk gqvkA moZjdksa] —f"k 
midj.kksa vkSj rduhdh lgk;rk ds ek/;e ls e`nk ds iks"k.k esa 
o`f) }kjk lefFkZr mUur Qlyksa ds chtksa ds mi;ksx ds 
ifj.kkeLo:i] Qlyksa dh iSnkokj esa 10 ls 15 Áfr'kr dh o`f) 
gqbZA

yík[k dsaæ 'kkflr çns'k ds 16 xk¡oksa esa tutkrh; 
mi&;kstuk ykxw dh xbZA Álkj dk;ZØe dk foLrkj djus ds 
mís'; ls] ysg vkSj dkjfxy ftyksa ds fofHkUu {ks=ksa ds nwjnjkt ds 
xk¡oksa dks tutkrh; mi&;kstuk ds rgr~ viuk;k x;kA nks 
vko';drk&vk/kkfjr ewY;k¡du losZ{k.k vk;ksftr fd, x,A 
mUur vknku 744 tutkrh; fdlkuksa dks forfjr fd, x,A

In Jodhpur and Bikaner, survey of 172 households 
revealed that the majority of the families (97%) rear 
buffaloes, followed by cattle (79%) and goats (94%). The 
majority (61%) of the families depends on a combination 
of pasture land and stall feeding for livestock. During 
fooder scarcity, 23% destock animals, 77% purchase 
fodder from distant places or nearby states.

In Sirohi district, three low-cost nurseries were 
established at Rukharda and Uplantankiya villages and 29 
farmers were selected for fellowship to empower farmers 
for agriculture innovation through Biotech-Krishi 
Innovation Science Application Network (Biotech-
KISAN) on the basis of adoption of the good agricultural 
practices.

The institute and its four regional research stations 
are implementing a centrally-sponsored Scheduled Caste 
Sub-Plan (SCSP) scheme by Ministry of Social Justice 
and Empowerment, New Delhi, Government of India, for 
the development of scheduled caste farm families in arid 
regions of India. The main focus of the SCSP scheme at 
the institute was on demonstrations of improved 
agricultural technologies. The technologies covered were 
arable crops, horticultural crops, animal husbandry, soil 
nutrition and capacity building of targeted scheduled 
caste farm families. Quality seeds of arable crops, 
improved planting materials of horticulture crops and 
agro-forestry tree species were distributed to 4,155 
schedule caste farm families. About 1,200 farm families 
of scheduled caste were benefitted by distribution of 
agricultural implements/equipments e.g. battery-operated 
sprayers, manual hand weeders, tarpaulin, secateurs, and 
kassi. As a result of use of improved seeds supported by 
enhanced soil nutrition through fertilizers, farm 
implements, and technological back up, there was 10-
15% increase in the crops' yields.

Tribal Sub Plan (TSP) was implemented in 16 
villages of Ladakh UT. With a view to expand the outreach 
program, far-flung villages in different areas of Leh and 
Kargil districts were adopted under TSP. Two need-based 
assessment surveys were conducted. Improved inputs 
were distributed to 744 tribal farmers.

Demonstration, both in kharif and rabi seasons, 
were conducted to showcase the live performance of 
improved crop varieties of major rainfed crops (moth 
bean, mung bean, clusterbean and pearl millet) and 
irrigated crops (isabgol, cumin, fenugreek, grain 
amaranths, chia, quinoa and mustard) with recommended 
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laLFkku ds dsaæh; vuqla/kku QkeZ vkSj blds chdkusj] 
tSlyesj vkSj ikyh fLFkr {ks=h; vuqla/kku LFkk=ksa esa 'kq"d {ks= ds 
—"kd leqnk; ds fy, vuq'kaflr çFkkvksa ds iSdst ds lkFk 
o"kkZ&vk/kkfjr çeq[k Qlyksa ¼eksB] ewax] Xokj vkSj cktjk½ vkSj 
flafpr Qlyksa ¼bZlcxksy] thjk] esFkh] vukt pkSykbZ] fp;k] 
fDouksvk vkSj ljlksa½ dh mUur Qly fdLeksa ds lh/kk çn'kZu dks 
çnf'kZr djus ds fy, [kjhQ vkSj jch nksuksa ekSleksa esa] çn'kZu 
vk;ksftr fd, x,A efgyk fdlkuksa lfgr cM+h la[;k esa fdlkuksa 
us Qly okfVdk dk nkSjk fd;k vkSj eglwl fd;k fd fdLeksa vkSj 
mfpr çca/ku Qly mRikndrk c<+kus ds fy, egRoiw.kZ dkjd gSA 
fdlkuksa us Hkh ubZ Qly] vukt pkSykbZ ¼jktfxjk½] fp;k vkSj 
fDouksvk esa xgjh #fp fn[kkbZ] D;ksafd Qly fofo/khdj.k ds fy, 
laHkkfor udnh Qly ds :i esa ;s Qlysa 'kq"d lfg".kq vkSj tSfod 
ruko lfg".kq gSA

ns'k esa lHkh Hkk—vuqi laLFkkuksa ds chp dktjh —f"k iksVZy 
ij lcls vfèkd la[;k esa çdk'ku ¼4889½ ;ksxnku djus esa nwljs 
LFkku ij jgkA

,dy f[kM+dh lsok ç.kkyh ds rgr~ 17]374 fdlkuksa] —"kd 
efgykvkas] Nk=ksa] çf'k{kqvksa vkSj jkT; o dsaæ ljdkj ds 
vkf/kdkfj;ksa us ,sfVd dk Hkze.k fd;k vkSj mUgs laLFkku dh 
çkS|ksfxfd;ksa vkSj xfrfof/k;ksa ls voxr djk;k x;kA buesa ls 
12]600 fdlkuksa us fofHkUu —f"k mRikn [kjhns o 4]774 vkxarqdksa us 
dktjh fofM;ks ns[kk rFkk 840 ,sfVd d‚y lsaVj lsokvkas ls 
ykHkkfUor gq,A [kjhQ dh Qlyksa ;Fkk ewax] eksB] Xokj vkSj ?kkl 
¼eksM+k /kkeu] xzke.kk] fxuh ?kkl] usfi;j½] jch dh Qlyksa ¼ljlksa] 
thjk] esFkh vkSj blcxksy½ dh mUur fdLeksa ds cht] ckxokuh] 
okfudh] ltkoVh vkSj vkS"k/kh; ikS/kks dh iks/k vkSj vU; mRiknks 
¼xe mRçsjd] cktjk vk/kkfjr vkSj vU; çlaL—r vkSj ewY; of/kZr 
mRikn] e#lsuk] cgq&iks"kd QhM Cy‚d] Qy vkSj lfCt;k¡ vkfn½ 
dh fcØh ls dqy 1]58]10]012 :i;s dk jktLo vftZr gqvkA

laLFkku us 'kq"d —f"k esa vius uokpkjksa dks çnf'kZr djus ds 
fy, 19 flracj dks —f"k&uokpkj fnol dk vk;kstu fd;kA 
tks/kiqj ftys ds fofHkUu xk¡oksa ls 600 ls vf/kd fdlkuksa vkSj 
—"kd efgykvksa dks laLFkku ds çk;ksfxd {ks=ksa esa gh oSKkfudksa ds 
lkFk ckrphr djus ds fy, vkeaf=r fd;k x;kA —"kdksa us laLFkku 
esa fd, tk jgs uokpkjksa ds ckjs esa iwNrkN dh] mudh ljkguk dh] 
mUgsa le>k vkSj vkRelkr fd;kA fgr/kkjdksa ¼fdlkuksa½ dh 
vko';drkvksa dks tkudj oSKkfudksa dks Hkh ykHk gqvkA

tks/kiqj] ckM+esj vkSj pw: ftyksa ds fdlkuksa ds fy, o"kZ ds 
nkSjku dqy 88 ftyk&Lrjh; —f"k&ekSle lykg i=d ¼cqysfVu½ 
tkjh fd, x,A blds vykok] tks/kiqj ftys ds 16 Cy‚dksa ;Fkk 
ckyslj] cki] ckfi.kh] ckoM+h] Hkksikyx<+] fcykM+k] nspw] yksgkoV] 

package of practices for the farming community of arid 
zone at central research farm of the institute and its 
Regional Research Stations at Bikaner, Jaisalmer and 
Pali. A large number of farmers including woman farmers 
visited the crop cafeteria and realized that role of varieties 
and proper management for increasing the crop 
productivity. Farmers also showed keen interest in new 
crops, e.g., grain amaranthus (rajgira), chia and quinoa 
keeping in mind the drought tolerance and biotic stress 
tolerance characteristics of these plants.

The institute stands at second highest position in 
contributing number of publications to KRISHI Portal 
among all ICAR institutes in the country with 4889 
publications.

Under single window service system of the 
institute, 17,374 farmers, farm women, students, trainees 
and State/Central govt. officers visited Agricultural 
Technology Information Centre (ATIC) who were 
apprised of the institute's technologies and activities. 
Furthermore, 12,600 farmers purchased various farm 
products and 4,774 visitors watched CAZRI video and 
840 benefitted from ATIC call center service. Sale of 
seeds of improved varieties of kharif crops (mung bean: 
IPM 205-07, MH-421; moth bean: CZM-2; clusterbean: 
RGC-936; and grasses (C. ciliaris, C. setigerus, guinea 
grass, napier), rabi crops (mustard: NRCHB-101; cumin: 
GC-4, CZC-94; fenugreek: AFG-03; and psyllium husk), 
seedlings of horticulture, forestry, ornamental and 
medicinal plants, other products (gum inducer, bajra 
based and other processed and value added products, 
Marusena, multi-nutrient feed block, fruits and 
vegetables, etc.) generated a revenue of Rs. 1,58,10,012 
during the year.

The institute organized an 'Agri-Innovation Day' 
on September 19 to showcase its innovations in arid 
agriculture. About 600 farmers and farm-women from 
different villages of Jodhpur district were invited to 
interact with scientists in the experimental fields itself. 
The farmers enquired about, appreciated and absorbed the 
agri-innovations being carried out at the institute. The 
scientists were benefitted by knowing the requirements of 
the stakeholders (farmers).

Total 88 district-level agro-meteorological 
advisory bulletins were issued for the farmers of Jodhpur, 
Barmer and Churu districts during the year. In addition, 
block-level agromet bulletins were issued for 16 blocks of 
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ywuh] eaMksj] vksfl;ka] Qyksnh] ihikM+ 'kgj] ls[kkyk] 'ksjx<+ vkSj 
fraojh ds fy, Cy‚d&Lrjh; —f"k ekSle cqysfVu tkjh fd, x,A 
cqysfVuksa ds vykok] tks/kiqj ftys ds çR;sd Cy‚d ds fy, fdlkuksa 
ds 16 OgkV~l,i lewgksa ij ekSle dh okLrfod tkudkjh vkSj 
çklafxd lykg Hksth xbZA 

fdlkuksa ds fy, dqy 153 çf'k{k.k dk;ZØeksa dk vk;kstu 
laLFkku] blds foHkkxksa] {ks=h; vuqla/kku LFkk=ksa rFkk —f"k foKku 
dsUæksa }kjk fd;k x;k] ftlls dqy 5487 fdlku ykHkkfUor gq,A

ekpZ 2024 esa tks/kiqj ds 25 xk¡oksa esa 136 gsDVs;j {ks= esa 
—f"k&Mªksu çn'kZu fd, x, vkSj blesa 110 fdlkuksa us Hkkx fy;kA 
çn'kZuksa esa —f"k esa mUur rduhdksa ds vuqç;ksx dks çnf'kZr fd;k 
x;k] ftlesa xsgw¡] tkS] ljlksa] thjk] I;kt vkSj lfCt;ksa esa iks"kd 
rRoksa ¼,u%ih%ds 19%19%19½] dhVuk'kd ¼bfeMkDyksfçM½ vkSj 
doduk'kh ¼ckfofLVu½ ds vuqç;ksx lfgr çeq[k lapkyu 'kkfey 
fd, x,A çn'kZuksa }kjk lalk/ku cpr] lVhd vknku vuqç;ksx 
vkSj fdlku Mªksu ifjpkyu esa vklkuh vkSj {kerk ij tksj fn;kA

—f"k vuqla/kku laLFkkuksa }kjk fodflr ubZ rduhdksa dh 
rduhdh Js"Brk vkSj lkekftd&vkfFkZd O;ogk;Zrk n'kkZus ds 
fy, fdlkuksa ds [ksrksa ij çn'kZu fd;k x;kA laLFkku }kjk fofHkUu 
xk¡oksa esa Qlyksa] ckxokuh] pkjk Qlyksa vkSj i'kq/ku lfgr fofHkUu 
vfxze iafDr ÁnZ'ku dk;ZØe vk;ksftr fd, x,] ftlls bu 
ÁnZ'ku LFkyksa ij 996 fdlkuksa dks ÁR;{k :i ls feyk vkSj dbZ 
gtkj fdlkuksa dks foLrkj xfrfof/k;ksa ¼çf'k{k.k vkSj {ks= fnol½ 
ds ek/;e ls vçR;{k :i ls ykHk gqvkA dqy 12 Á{ks= ijh{k.k 87 
fdlkuksa ds [ksrksa ij vk;ksftr fd, x,A 

laLFkku us fdlkuksa ds dkS'ky vkSj mudh —f"k vk; dks 
c<+kus ds fy, fofHkUu rduhdksa vkSj lsokvksa ds ckjs esa f'kf{kr djus 
ds fy, dbZ çk;ksftr dk;ZØe vk;ksftr fd,] ftlls 582 
fgr/kkjd ykHkkfUor gq,A

laLFkku vkSj blds —f"k foKku dsanzksa us cM+h la[;k esa 
fdlkuksa rd igq¡pus ds fy, okLrfod le; ds vk/kkj ij 
—f"k&ijke'kZ Hkstus ds fy, vfHkuo lwpuk vkSj lapkj midj.kksa 
dk çHkkoh <ax ls mi;ksx fd;kA

Jodhpur district namely Balesar, Bap, Bapini, Bawadi, 
Bhopalgarh, Bilara, Dechu, Lohawat, Luni, Mandor, 
Osian, Phalodi, Pipad Shahar, Sekhala, Shergarh and 
Tinwari. In addition to bulletins, real-time weather 
updates and relevant advisories were sent to 16 WhatsApp 
groups of farmers, one for each block of Jodhpur district. 

A total of 153 trainings were organized by various 

divisions, RRS and KVKs of the institute, which 

benefitted total 5487 farmers.

Agri-Drone demonstrations were conducted in 

March 2024 in 25 villages of Jodhpur, covering 136 ha 

area and engaging 110 farmers. The demonstrations 

showcased application of advanced technologies in 

agriculture, with key operations including the application 

of nutrients (N:P:K 19:19:19), insecticide (Imidacloprid), 

and fungicide (Bavistin) in wheat, barley, mustard, cumin, 

onion, and vegetables. The demonstrations emphasized 

potential of kisan drones in resource savings, precise 

input application, and operational ease.

Technologies developed by agricultural research 

institutes were demonstrated at farmers' fields to illustrate 

their technical superiority and socio-economic feasibility. 

Various Front Line Demonstration programs ranging 

from crops, horticulture, fodder crops and livestock were 

conducted in different villages benefitting 996 farmers 

directly and several thousand farmers indirectly through 

extension activities (trainings and field days) at these 

demonstration sites. Total 12 on-farm trials were 

conducted at 87 farmers' fields.

Several sponsored training programs were 

conducted to develop skills of farmers and to educate 

them about various techniques and services for enhancing 

their income, benefitting 582 stakeholders.

Institute and its KVKs have effectively used 

innovative ICT tools to send agro-advisories on real-time 

basis reaching large number of farmers in real time.
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HkkÑvuqi&dsUnzh; 'kq"d vuqla/kku laLFkku ¼dktjh½ dks 

'kq"d {ks= vuqla/kku vkSj fodkl ds fy, lefiZr nqfu;k dk igyk 

laLFkku gksus dk xkSjo izkIr gSA ok;q {kj.k jksdus ds fy;s jsr fVCck 

fLFkjhdj.k vkSj 'ksYVj csYV] ikniksas gsrq vuqla/kku dh 'kq#vkr ds 

fy, Hkkjr ljdkj ds tks/kiqj esa e#LFkyh; oukjksi.k vuqla/kku 

dsUnz dh LFkkiuk ds lkFk gh o"kZ 1952 esa bl laLFkku dh 'kq#vkr 

gqbZA o"kZ 1957 esa bls e#LFkyh; oukjksi.k ,oaa e`nk laj{k.k dsUnz 

ds #i esa izksUur fd;k x;kA ;qusLdks fo'ks"kK ,oa d‚euosYFk 

oSKkfud vkSj vkS|ksfxd vuqla/kku laxBu] v‚LVªsfy;k ds M‚- 

lh-,l- fØ'kfp;u dh lykg ij 1 vDVwcj 1959 dks varr% bls 

dsUnzh; 'kq"d {ks= vuqla/kku laLFkku ¼dktjh½ uked orZeku #i 

feykA laLFkku dks o"kZ 1966 esa Hkkjrh; Ñf"k vuqla/kku ifj"kn 

¼HkkÑvuqi½] ubZ fnYyh ds iz'kklfud fu;a=.k esa yk;k x;kA 

dktjh ds tks/kiqj esa eq[;ky; ds vfrfjDr jktLFkku ds ikyh] 

tSlyesj ,oa chdkusj esa] xqtjkr ds dqdek Hkqt esa rFkk dsUnz 

'kkflr izns'k yÌk[k ds ysg esa blds ik¡p {ks=h; vuqla/kku LFkk= 

gSaA laLFkku esa ,d vf[ky Hkkjrh; d'ks:dh uk'khtho izca/ku 

usVodZ ifj;kstuk Hkh lapkfyr gS ftlds dsUnz ns'k ds fofHkUu 

laLFkkuksa ,oa Ñf"k fo'ofo|ky;ksa esa gSaA ns'k dk xeZ 'kq"d {ks= 

yxHkx 32 yk[k gsDVs;j {ks=Qy jktLFkku] xqtjkr] iatkc] 

gfj;k.kk] dukZVd vkSj vka/kzizns'k ds vUrZxr vkrk gS tcfd 'khr 

'kq"d {ks= yÌk[k] tEew&d'ehj vkSj fgekpy izns'ka ds yxHkx 7 

yk[k gsDVs;j {ks=Qy esa QSyk gSA 'kq"d {ks= dh fofHkUu leL;kvksa 

ds lek/kku ds fy, laLFkku cgqfo"k;h 'kks/kksa esa dk;Zjr gSA

ns'k dk 'kq"d if'peh {ks= ;|fi vf}rh; lalk/kuksa ls 

lEiUu gS ijUrq vYi o"kkZ] mPp rkieku] rst gok dh xfr] mPp 

ok"iksRltZu] de e`nk moZjrk vkSj e`nk dh de ty /kkj.k {kerk 

ds dkj.k ;gk¡ Qlyksa dh mRikndrk cgqr de gSA xfeZ;ksa esa fnu 

dk rkieku 40 ls 45 fMxzh lsfY'k;l rd jgrk gSA o"kkZ dk 

lhekadu tSlyesj ds if“pe Hkkx esa 100 fe-eh- rFkk ikyh ds iwohZ 

Hkkx esa 500 fe-eh- ds e/; gSA lEHkkfor ok"iksRltZu 1500 ls 

2000 fe-eh- izfr o"kZ ds e/; gSA lkekU;r;k bl {ks= esa ekulwu 

dh vof/k 1 tqykbZ ls 15 flrEcj rd gksrh gSA bl {ks= esa eq[;r% 

fVCck ,oa vUrZ%fVCck ;qDr jsrhyh Hkwfe ikbZ tkrh gS ftldh e`nk 

de mitkÅ vkSj vYi ty /kkj.k {kerk okyh gksrh gSA 

nf{k.k&iwohZ Hkkx esa e/;e cukoV okyh lysVh Hkwjs jax dh e`nk 

ICAR-Central Arid Zone Research Institute 
(CAZRI), Jodhpur has the distinction of being one of the 
first institutes in the world devoted to arid zone research 
and development. The institute made a humble beginning 
in 1952 when Government of India initiated Desert 
Afforestation Research Station at Jodhpur to carry out 
research on sand dune stabilization and establishment of 
shelter belt plantations to arrest wind erosion. It was 
reorganized in 1957 as Desert Afforestation and Soil 
Conservation Station and finally in its present form 
'Central Arid Zone Research Institute' in 1959 on 
recommendation of the UNESCO (United Nations 
Educational, Scientific and Cultural Organization) expert, 
Dr. C.S. Christian of Commonwealth Scientific and 
Industrial Research Organization, Australia. In 1966, the 
institute was brought under the administrative control of 
Indian Council of Agricultural Research, New Delhi.

The institute has five Regional Research Stations 
(RRSs) at Pali, Jaisalmer and Bikaner in Rajasthan; 
Kukma-Bhuj in Gujarat and Leh in Union Territory of 
Ladakh. The institute also hosts an All-India National 
Network Project on Vertebrate Pest Management with its 
centers spread in many institutes and SAUs located in 
different agro-ecological regions of the country. The 
Institute conducts multi-disciplinary research to seek 
solutions to the problems of arid zones of the country. 
About 32 million ha area in the states of Rajasthan, 
Gujarat, Punjab, Haryana, Karnataka and Andhra Pradesh 
comes under hot arid zone. The cold arid zone, covering 
about 7 million ha, is located in the state of Himachal 
Pradesh and Union Territories of Jammu & Kashmir and 
Ladakh. 

The hot arid zone has low productivity due to scanty 
and erratic precipitation, high temperature, high wind 
speed and high potential evapotranspiration. Day 
temperature in summer reaches 40°C to 43°C with peaks 
up to 45°C. Rainfall ranges from 100 mm in the western 
part of Jaisalmer to about 500 mm to the east of Pali. The 
potential evapotranspiration is between 1500 to 2000 mm 

-1year . Normal dates of arrival and withdrawal of monsoon 
st thare 1  July and 15  September, respectively. The terrain is 

predominantly sandy with dunes and inter-dunes (Typic 
torripsamments) occupy major area of hot arid zone. 

laLFkku ifjp;
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cgqr cM+s {ks= esa ikbZ tkrh gSA ;g e`nk csgrj ty /kkj.k {kerk 

okyh vkSj mitkÅ gSA bl {ks= dh e`nk ,oa Hkw&ty esa mPp 

yo.krk ikbZ tkrh gSA vU; e`nk izdkj esa] ftfIlM~l] 

pV~Vkuh@iFkjhyh vkSj izkd`frd :i ls ued izHkkfor gSa] ftuesa 

tSfod dkcZu cgqr de] miyC/k QkWLQksjl de ls e/;e vkSj 

miyC/k iksVsf'k;e mPp ek=k esa gSA vizSy ls vxLr ds e/; rst 

gok,¡ ¼8 ls 14 fd-eh- izfr ?k.Vk½ dh xfr ls vkSj dHkh&dHkh 30 

fd-eh- izfr ?k.Vk ls vf/kd xfr ls pyrh gSa] tks /kwy Hkjh vk¡f/k;ksa 

dk dkj.k curh gaS ftlds ifj.kke Lo:i okr&dVko ,oa Hkwfe 

voâkl gksrk gSA bfUnjk xk¡/kh ugj ifj{ks= esa ty&Iykou ,oa 

yo.kh;rk dh leL;k ds dkj.k ty ,d izeq[k voâkl dk dkj.k 

gSA 

LFkkiuk ds lkFk gh] dktjh us {ks= ds çk—frd lalk/kuksa] 

fVdkÅ [ksrh O;oLFkk] ikS/kksa ds lalk/kuksa esa lq/kkj] fo'ks"k :i ls 

Qly ikS/kksa] i'kq/ku mRiknu vkSj çca/ku vkSj oSdfYid ÅtkZ 

lalk/kuksa ds mi;ksx dks le>us vkSj çcaf/kr djus ds fy, 

O;ofLFkr vuqla/kku fd;k gSA laLFkku us vko';drk vk/kkfjr] 

dbZ ykxr çHkkoh çkS|ksfxfd;k¡ tSls jsr fVCck fLFkjhdj.k] 

ok;q {kj.k fu;a=.k] ty çca/ku] pjkxkg lq/kkj] okVj'ksM 

fodkl] catj Hkwfe dk iquokZl] 'kq"d Hkwfe [ksrh] 'kq"d m|ku] 

oSdfYid Hkwfe mi;ksx j.kuhfr;k¡] dhV çca/ku] lkSj midj.k 

vkfn dk fodkl djds fdlkuksa vkSj vU; fgr/kkjdksa rd 

LFkkukarfjr fd;k gSA 

laLFkku ds v{k; ÅtkZ [kaM }kjk lkSj ÅtkZ vk/kkfjr dbZ 

midj.k tSls lkSj i'kq QhM dqdj] Mªk;j] o‚Vj ghVj] eksecÙkh 

cukus dh e'khu] 'khr d{k vkfn fodflr djds xzkeh.k ?kjksa rd 

igq¡pkus ds dkj.k Hkkjrh; Ñf"k vuqla/kku ifj"kn ds laLFkkuksa esa 

dktjh dk egRoiw.kZ LFkku gSA blds vykok laLFkku us lw[kk vkSj 

e#LFkyhdj.k dk eqdkcyk djus ds fy, fofHkUu rduhdksa vkSj 

j.kuhfr;ksa dk fodkl fd;k gSA laLFkku us dbZ jk"Vªh; vkSj 

varjkZ"Vªh; laxBuksa ds lkFk laca/k fodflr fd, gSa vkSj Hkkjr vkSj 

fons'kksa esa dbZ ,tsafl;ksa dks lykg vkSj ijke'kZ çnku djus esa 

çxfr gkfly dh gSA blds vykok oSKkfud] uhfrxr ;kstukdkjksa 

vkSj foLrkj vf/kdkfj;ksa ds fy, 'kq"d {ks= ds fodkl ij {kerk 

fuekZ.k xfrfof/k ds fy, dktjh ,d çeq[k xarO; gSA vius foLrkj 

foHkkx vkSj tks/kiqj] ikyh vkSj dqdek&Hkqt esa fLFkr —f"k foKku 

dsaæksa ds ek/;e ls fu;fer çf'k{k.k vkSj çn'kZuksa }kjk laLFkku 

fdlkuksa] jkT; ljdkj ds vf/kdkfj;ksa] xSj&ljdkjh laxBuksa vkSj 

vU; fgr/kkjdksa ds lkFk lh/ks laidZ esa gSA

These soils have low water retention capacity and low 
fertility status. In the south-eastern part, medium textured, 
greyish brown soils (fine loamy cambids/calcids) occupy 
large area. These soils have medium available water 
retention capacity and better fertility status. High salinity 
in soil and groundwater are associated with these soils. 
Other soils include gypsids, rocky/gravelly and natural 
salt-affected types, which are very low in organic carbon, 
low to medium in available phosphorous and high in 

-1available potassium. Strong wind regime of 8-14 km h  
-1from April to July, occasionally exceeding 30 km h , 

causes dust storms and wind erosion and is a major land 
degrading force. Water is a degrading force mainly in the 
IGNP Command area causing water logging and soil 
salinity. 

Since its inception, the institute has carried out 
systematic research on understanding and managing the 
region's natural resources, sustainable farming systems, 
improvement in plant resources, especially the crop 
plants, livestock production and management and use of 
alternate energy resources. Several need-based, cost-
effective technologies like sand dune stabilization, wind 
erosion control, water management, grassland 
improvement, watershed development, rehabilitation of 
wastelands, arid land farming, arid horticulture, alternate 
land use strategies, pest management, solar devices, etc. 
have been developed and transferred to farmers and other 
stakeholders. 

This institute has the rare distinction among ICAR 
institutes, in having a full-fledged section on renewable 
energy and has developed many solar energy-based 
gadgets/devices such as solar animal feed cooker, dryers, 
water heaters, candle making device, cool chamber, etc., 
which are finding place in rural households. The institute 
has evolved technologies and strategies for combating 
drought and desertification. It has developed close liaison 
with several national and international organizations and 
has made major strides in providing advisories and 
consultancies to many agencies in India and abroad. 
Besides, it is a major destination for capacity building 
activity on arid zone development for scientists, policy 
planners and extension officials. Through its extension 
wing and Krishi Vigyan Kendras (located at Jodhpur, Pali 
and Kukma-Bhuj) the institute is in direct touch with 
farmers, state government officials, NGOs and other 
stakeholders by regular trainings and demonstrations. 
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vf/kns'k

vk/kkjHkwr lajpuk

'kq"d {ks= ds cnyrs ifjos'k esa laLFkku fuEufyf[kr 

mn~ns';ksa ds lkFk dk;Zjr gS%

·'kq"d ikfjfLFkfrdh ra= esa lrr Ñf"k iz.kkfy;ksa gsrq vk/kkjHkwr 

,oa Lohdk;Z vuqla/kku 

·izkd`frd lalk/kuksa dh fLFkfr ,oa e:LFkyhdj.k izfØ;k gsrq 

lwpuk ,dd ds :i esa dk;Z djuk

·xEHkhj lw[kk izHkkfor {ks=ksa ds fy, i'kq/ku vk/kkfjr Ñf"k 

i)fr ,oa pjkxkg izca/ku 

·LFkku fo'ks"k vk/kkfjr izkS|ksfxfd;ksa dk vUos"k.k vkSj 

gLrkUrj.k

tks/kiqj fLFkr laLFkku ds eq[;ky; vkSj blds {ks=h; 

vuqla/kku LFkk= iz;ksx'kkykvksa] vuqla/kku iz{ks= vkSj dk;kZy; dh 

lqfo/kk ls lqlfTtr gSA blds vfrfjDr laLFkku eq[;ky; esa nks 

lHkkxkj] nks lqlfTtr lEesyu d{k] ,d laxzgky;] nks vfrfFk 

x`g vkSj ,d fdlku Nk=kokl dh lqfo/kk miyC/k gSA laLFkku esa 

332 deZpkjh dk;Zjr gSaA orZeku esa fofHkUu fo"k;ksa ds 82 oSKkfud 

laLFkku esa fu;qDr gaSA laLFkku dh xfrfof/k;k¡ ik¡p o"khZ; leh{kk 

Vhe] vuqla/kku lykgdkj lfefr] laLFkku izca/ku lfefr vkSj 

laLFkku vuqla/kku lfefr }kjk funsZf'kr vkSj lehf{kr dh tkrh 

gSA 

Mandate

Infrastructure

The Institute is mandated to address following 
crucial issues in the changed scenario of the arid zone.

·Basic and applied research on sustainable farming 
systems in arid ecosystem

·Repository of information on the state of natural 
resources and desertification processes 

·Livestock-based farming systems and range 
management practices for the chronically drought-
affected areas

·Generating and transferring location-specific 
technologies 

The institute headquarters and its regional research 
stations are well equipped with laboratories, research 
farms, field laboratories and office facilities. Two 
auditoriums, two conference rooms, a museum, two guest 
houses and one farmers' hostel are the other facilities 
available at headquarter. Two Krishi Vigyan Kendras at 
Jodhpur and Pali have training and residential facilities 
for farmers, lend additional support to the transfer of 
technologies and outreach programs of the institute. 
CAZRI is presently having 332 employees on its pay roll. 
Presently 82 scientists of various disciplines are posted in 
the institute. The activities of the Institute are guided and 
reviewed by the Quinquennial Review Team (QRT), 
Research Advisory Committee (RAC), Institute 
Management Committee (IMC) and Institute Research 
Committee (IRC).
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laLFkku ds MkW- ih-lh- jgstk iqLrdky; esa iqLrdksa ¼24024½ 
vkSj if=dkvksa ¼57600½ dk fo'kky laxzg gSA iqLrdky; us bl o"kZ 
HkkÑvuqi rFkk fofHkUu varjkZ"Vªh; laLFkkuksa dh yxHkx 70 fjiksVZ~l 
lfEefyr dh xbZA laLFkku ds lHkh {ks=h; LFkk= bZ&lalk/kukasa ds 
la?k ¼lhbZvkj,½ ls LFkSfrd dksM }kjk tqM+s gq, gSaA lhbZvkj, ds 
rgr vuqla/kku i=ksa ds fy;s izkIr vko';drk dk laLFkku }kjk 
fu;fer #i ls la/kku fd;k tk jgk gSA 

laLFkku HkkÑvuqi }kjk ekuo lalk/kuksa ij tkudkjh ,d= 
djus okys O;kid usVodZ dk ,d fgLlk gSA Ñf"k Kku izca/k bdkbZ 
ds vUrxZr dEI;wVj gc vkSj bZ&,pvkj,e,l] bZ&vkWfQl vkSj 
ijfelusV lkW¶Vos;j ds lkFk tqM+k gSaA laLFkku ds }kjk vkWfQl 
vkWVkses'ku iz.kkyh dks vkSj lqn`<+ fd;k x;k tks laLFkku dh 
osclkbV ij miyC/k gSA Ñf"k Kku izca/k bdkbZ] laLFkku ds lHkh 
dEI;wVlZ] fyusDl loZl ,oa yxHkx 200 mi;ksxdrkZvksa dks 
baVjusV dusD'ku çnku djus ds fy, ifj"—r bysDVª‚fud 
midj.k ;qä LFkkuh; {ks= usVodZ ds fujUrj j[k&j[kko dk dk;Z 
djrk gSA Ñf"k Kku izca/k bdkbZ bZ&,pvkj,e,l vkSj bZ&vkWfQl 
ls lEcfU/kr laLFkku ds fofHkUu dk;kZsa esa enn iznku djrk gSA 
laLFkku v‚uykbu ehfVax] ppkZ] çf'k{k.k vkfn ds fy, iw.kZ 
vkHkklh cSBd lqfo/kkvksa dk mi;ksx dj jgk gSA fofHkUu cSBdksa dk 
vk;kstu gkbfczM ek/;e ls fd;k x;k ftlesa laLFkku ds lHkh 
{ks=h; vuqla/kku dsUnzksa ds oSKkfudksa us fgLlk fy;kA Ñf"k Kku 
izca/k bdkbZ ds rduhdh ;ksxnku ds lkFk dbZ çf'k{k.k dk;ZØe 

Institute has a wide collection of books (24024) and 
journals (57,600 back volumes) in its library named after 
Dr. P.C. Raheja at headquarter. It has added about 70 
reports of various ICAR and international institutes 
during the year. All the Regional Research Stations are 
linked with Consortium for e-resources in Agriculture 
(CeRA) by static ID. Requests received for research 
articles through CeRA facility are addressed on a regular 
basis. 

The institute is a part of the ICAR-wide network of 
human resources information. Its computer hub at the 
Agricultural Knowledge Management Unit (AKMU) is 
working with the e-HRMS, e-office and PERMISNET 
software. It has fine-tuned office automation system 
accessible in institute's website, maintaining all the 
personal computers, linux servers and local area network 
containing sophisticated electronic equipment for 
providing internet connection to approximate 200 users. 
AKMU provides assistance for various works related to 
e-HRMS and e-office of the institute. The institute has 
acquired full-fledged virtual meeting facilities for online 
meeting, discussion, training etc. Several meetings were 
organized in hybrid mode with the participation of 
scientists from all regional research stations with the 
support of AKMU. Many training programs and meetings 
have been conducted in virtual mode with the 
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vkSj cSBdsa opqZvy eksM esa vk;ksftr dh xbZaA laLFkku esa fofHkUu 
vkf/kdkfjd dk;ksaZ ds fy, bZ&v‚fQl dk mi;ksx fd;k tk jgk 
gSA laLFkku ds ;wV~;wc] ,Dl] Qslcqd ist ,oa dktjh ,i dks 
fu;fer #i ls vn~;ru fd;k tk jgk gSA Ñf"k Kku izca/k bdkbZ] 
vius dktjh bUVªk iksVZy ds lkFk] 'kh?kz vkSj çHkkoh f'kdk;r 
fuokj.k e'khujh LFkkfir djus ds fy, v‚uykbu f'kdk;r iksVZy 
dk lapkyu dj jgk gSA laLFkku esa ,u-ds-,u- }kjk mPp {kerk dh 
baVjusV ¼100 ,echih,l½ lsok iznku dh tk jgh gSA laLFkku 
us'kuy dsfj;j lfoZl ¼,ulh,l½ iksVZy ij ,d iathÑr laLFkku 
gSA Ñf"k Kku izca/k bdkbZ }kjk lafonk deZpkfj;ksa tSls twfu;j 
fjlpZ Qsyks ¼tsvkj,Q½] lhfu;j fjlpZ Qsyks ¼,lvkj,Q½] fjlpZ 
,lksfl,V ¼vkj,½ vkfn ds lHkh fjä inksa dks iksVZy ij fu;fer 
#i ls iksLV fd;k tkrk gSA laLFkku esa v‚uykbu Hkqxrku lsok 
'kq: dh xbZ gS vkSj fofHkUu v‚uykbu Hkqxrkuksa dks iwjk djus ds 
fy, laLFkku osclkbV ij Hkqxrku xsVos ds fy, ,d fyad çnku 
fd;k x;k gSA

foÙkh; rF; ¼ctV½ ,oa jktLo dk fooj.k lkj.kh esa n'kkZ;k 
x;k gSA 

 

technological support of AKMU. Institute is using 
e-office for various official works with the technical 
support of AKMU. The YouTube, X, Facebook page of 
CAZRI and CAZRI Krishi app of the institute are being 
updated and maintained by the Unit. AKMU is 
maintaining online complaint portal to establish speedy 
and effective grievance redress machinery with its 
CAZRI Intra Portal. For access to these facilities, the 
institute has high-speed internet connectivity (100 Mbps) 
through NKN (National Knowledge Network). CAZRI is 
one of the registered organizations on the National Career 
Service (NCS) portal and AKMU is responsible to post all 
the vacancies of contractual staff i.e., Junior Research 
Fellow (JRF), Senior Research Fellow (SRF), Research 
Associate (RA) etc. on the portal. The online payment 
gateway is fully functional catering to various online 
payments through a link provided on the website.

The financial statement (budget) and the revenue 
generated during the reported period are given in the 
following tables. 

o"kZ 2023&24 ds vUrxZr izkIr jktLo ¼yk[k :i;s esa½
Revenue generated during year 2023-24 (Lakh Rupees) 
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nf{k.k if'peh ekulwu us 27 twu dks jktLFkku esa ços'k 

fd;k vkSj 2 tqykÃ rd iwjs jkT; dks doj dj fy;kA fQj bldh 

okilh 24 flracj ls 'kq: gqÃ vkSj 4 vDVwcj rd ekulwu 

jktLFkku esa jgkA vxLr ekg ds igys lIrkg esa jktLFkku ds 

vfèkdka'k 'kq"d ftyksa ds o"kkZ ekius okys LVs'kuksa ij ,d fnu esa 

100 fe-eh- ls vfèkd o"kkZ ntZ dh xÃA ikyh ftys ds gsekokl 

LVs'ku ij 6 vxLr dks ,d fnu es lcls vfèkd o"kkZ ¼328 fe-eh-½ 

ntZ dh xbZ vkSj vU; LVs'kuksa ;Fkk [kkj<+k] ljnkjlean] ikyh] 

cfu;kokl esa Øe'k% 280] 280] 257 vkSj 244 fe-eh- o"kkZ ntZ dh 

xbZA bu LVs'kuks ds vykok Hkh ikyh ftys ds lkstr LVs'ku ij 5 

vxLr dks 261 fe-eh- o"kkZ gqbZ vkSj tSlyesj ds eksgux<+ vkSj 

cf.k;kuk LVs'kukas ij Øe'k% 260 vkSj 206 fe-eh- o"kkZ 6 vxLr dks 

ntZ dh xbZA dqy feykdj o"kkZ _rq ds nkSjku 'kq"d {ks=ksa esa 

vfèkdka'k o"kkZ LVs'kuksa ij lkekU; vkSj lkekU; ls vfèkd ntZ dh 

xbZ vkSj dqN LVs'kuksa ;Fkk lhdj esa usNok LVs'ku ¼&46-3 

Áfr'kr½] tkyksj esa l;kyk LVs'ku ¼&41-8 Áfr'kr½ vkSj 

guqekux<+ esa QQkuk LVs'ku ¼&20-5 Áfr'kr½ ij de o"kkZ ntZ dh 

xbZA

The southwest monsoon arrived in Rajasthan on 27 
June and covered the entire state by 2 July. Its withdrawal 
started from 24 September and left Rajasthan by 4 
October. In the first week of August month, the maximum 
one-day rainfall of more than 100 mm was recorded at the 
most of the raingauge stations of arid districts of 
Rajasthan. Among arid districts, Hemawas station of Pali 
district recorded the highest one-day rainfall (328 mm) on 
6 August, other stations such as Kharda, Saradarsamand, 
Pali, and Baniawas of Pali district recorded 280, 280, 257 
and 244 mm, respectively. Apart from these stations, Sojat 
station of Pali district received 261 mm rainfall on 5 
August and Mohangarh and Baniyana station of Jaisalmer 
also recorded 260 and 206 mm rainfall on 6 August, 
respectively. Overall, most of the rainfall stations in arid 
region received normal and above normal rainfall during 
the monsoon season, few rainfall stations received deficit 
rainfall such as Nechhawa station (-46.3%) of Sikar, 
Sayala station (-41.8%) of Jalore and Fafana station 
(-20.5%) of Hanumangarh in the arid region.

o"kZ 2024 esa ekSle
Weather during 2024
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bl ekulwu ekSle esa lHkh 'kq"d ftyksa ;Fkk tSlyesj ¼145-0 

Áfr'kr½] chdkusj ¼82-4 Áfr'kr½ vkSj ckM+esj ¼67-2 Áfr'kr½ esa 

cgqr vPNh o"kkZ gqÃ ¼rkfydk 1½] tcfd pw: ¼55-8 Áfr'kr½] 

xaxkuxj ¼52-1 Áfr'kr½] >qa>quw ¼48-9 Áfr'kr½] ikyh ¼45-4 

Áfr'kr½] tksèkiqj ¼40-8 Áfr'kr½] lhdj ¼40-8 Áfr'kr½ vkSj 

guqekux<+ ¼26-4 Áfr'kr½ esa lkekU; ls vf/kd o"kkZ gqÃ ¼fp= 1½A 

ek= nks ftyksa ;Fkk tkyksj ¼1-8 Áfr'kr½ vkSj ukxkSj ¼0-7 Áfr'kr½ 

esa lkekU; o"kkZ ntZ dh xbZA ekulwu ds 'kq#vkrh nkSj esa ¼twu vkSj 

tqykÃ ds eghuksa esa½ T+;knkrj 'kq"d ftyksa esa o"kkZ lkekU; ,oa 

lkekU; ls de gqÃ tcfd vxLr vkSj flracj esa vfèkdka'k 'kq"d 

ftyksa esa ;g vlkekU; vkSj vfèkd jghA flracj eghus esa chdkusj] 

xaxkuxj vkSj guqekux<+ ftyksa esa o"kkZ dh deh gqÃA laLFkku ds 

—f"k ekSle LVs'kuksa ij lcls T;knk vfèkdre rkieku ¼50-3 fMxzh 

lsfYl;l½ 28 eÃ dks pkaèku] tSlyesj esa ntZ fd;k x;k vkSj 

lcls de U;wure rkieku ¼0-1 fMxzh lsfYl;l½ Hkh 21 tuojh 

dks pkanu] tSlyesj esa ntZ fd;k x;kA

In this monsoon season, all arid districts received 
very good rainfall. For example, Jaisalmer (145.0%), 
Bikaner (82.4%) and Barmer (67.2%) districts received 
abnormal monsoon rainfall in the monsoon season (Table 
1), while Churu (55.8%), Ganganagar (52.1%), Jhunjhunu 
(48.9%), Pali (45.4%), Jodhpur (40.8%), Sikar (40.8%) 
and Hanumangarh (26.4%) received above normal 
monsoon rains (Fig. 1). Monsoon rainfall was in normal 
range in only two districts, i.e., Jalore (1.8%) and Nagaur 
(0.7%). At the beginning of monsoon, rainfall in June and 
July months received deficit and normal rainfall in all the 
arid districts, while it was abnormal and excess in August 
and September in most of arid districts. In the September 
month, Bikaner, Ganganagar and Hanumangarh districts 
received deficit rainfall. Among the agrometeorology 
stations of the institute, the highest maximum temperature 
(50.3°C) was recorded at Chandhan, Jaisalmer on 28 May 
(Fig. 2) and lowest minimum temperature (0.1°C) was 
also recorded at Chandan, Jaisalmer on 21 January.

fp= 1 o"kZ 2024 ds nkSjku 'kq"d jktLFkku esa ekulwu dky dh o"kkZ ¼fe-eh-½
Fig. 1 Monsoon rainfall (mm) in arid Rajasthan during 2024
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fp= 2 laLFkku ds pkj —f"k&ekSle dsUæksa ij ntZ rkieku ¼fMxzh lsfYl;l½ vkSj o"kkZ ¼fe-eh-½
Fig. 2 Temperature (°C) and rainfall (mm) recorded at four agrometeorology stations of the institute
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Hkkjr dh e`nk LisDVªy ykbczsjh ds fy, fMftVy IysVQkWeZ dk 

fodkl

vuqdwfyr ySfVu gkbijD;wc lSaifyax ¼lh,y,p,l½ 

fMt+kbu ¼fp= 1-1,½ ds ek/;e ls LFkkfir uewuk p;u çksVksd‚y 

dk ikyu djrs gq, leLr Hkkjro"kZ esa 1506 LFkyksa ls lrgh e`nk 

ds uewus ,d= fd, x,A LisDVªksjsfM;ksehVj ¼e‚My & ,Dlohlh 

,Dl,pvkj1024vkbZ] LisDVªkfoLVk d‚iksZjs'ku½ dk mi;ksx djds 

1142 uewuksa ds gkbijLisDVªy flXuspj ekis x, ¼fp= 1-1ch½A e`nk 

ds 1116 uewuksa ds 16 xq.kksa] ;Fkk ih,p] fo|qr pkydrk] e`nk 

tSfod dkcZu ¼,lvkslh½] ckyw] flYV] fpduh e`nk] u=tu] 

QkLQksjl] ikSVsf'k;e] vk;ju] dkWij] ftad] eSaxuht] dSfY'k;e] 

eSXuhf'k;e vkSj lYQj dk fo'ys"k.k fd;k x;kA uewuk LFkkuksa dh 

Hkw&lanfHkZr tkudkjh] ekih xbZ e`nk ds xq.kksa vkSj –';eku&fudV 

vojä&y?kq rjax vojä ¼350 ls 2500 uSuksehVj½ esa 1 uSuksehVj 

fjt‚Y;w'ku ij gkbijLisDVªy flXuspj ls ;qä e`nk LisDVªy 

ykbczsjh fodflr dh xbZA

Development of digital platform for soil spectral 

library of India

Samples of surface soil were collected from 1506 

sites all over India following the sampling protocol 

established through conditioned Latin Hypercube 

Sampling (cLHS) approach (Fig. 1.1a). Hyperspectral 

signature of 1142 samples were measured using 

spectroradiometer  (model:  XVC XHR1024i,  

SpectraVista Corporation) (Fig. 1.1b). Sixteen soil 

properties, i.e., pH, electrical conductivity, soil organic 

carbon (SOC), sand, silt, clay, N, P, K, Fe, Cu, Zn, Mn, Ca, 

Mg and S of 1116 soil samples were analyzed. Soil 

spectral library consisting of georeferenced information 

on sampling locations, measured soil properties and 

hyperspectral signatures at 1 nm resolution in Vis-NIR-

SWIR (350-2500 nm) have been developed. Also, a 

framework for developing digital platform of Indian soil 

spectral library has been developed.

'kks/k miyfC/k;k¡
Research Achievements

,dhÑr izkÑfrd lalk/ku ewY;k¡du] izcks/ku vkSj e:LFkyhdj.k
Integrated Natural Resource Appraisal, Monitoring and Desertification

fp= 1-1 ¼,½ Hkkjr ds —f"k&ikfjfLFkfrd mi&{ks=ksa esa e`nk uewuksa ds LFkku] 
¼ch½ 1142 e`nk uewuksa dk gkbijLisDVªy ijkorZu oØ

Fig. 1.1 (a) Location of soil sampling sites in different agro-ecological sub-regions of India, 
(b) Hyperspectral reflectance curve of 1142 soil samples

(a) (b)
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laLFkku ifjlj esa viokg ty dk çca/ku

tyxzg.k {ks= ds leksPp ekufp= dk fodkl

viokg ty Áog.k gsrq ty fudklh ekxZ dk fuekZ.k

laLFkku ds tks/kiqj fLFkr eq[; ifjlj] ftldk dqy 

HkkSxksfyd {ks=Qy 207-166 gsDVs;j gS] esa LFkyk—frd losZ{k.k 

fd;k x;kA losZ{k.k dk;Z o"kZ 2024 ds ebZ vkSj twu eghuksa esa nks 

vk/kqfud midj.kksa] ;Fkk fMQjsaf'k;y Xykscy iksft'kfuax flLVe 

¼Mhthih,l½ vkSj VksVy LVs'ku dk mi;ksx djds 10 ehVj × 10 

ehVj vkdkj ds fxzM ij dqy 20]590 losZ{k.k fcanqvksa ds lkFk 

fd;k x;kA fxzM fcanqvksa ds LFkku funsZ'kkad ¼ns'kkarj vkSj v{kka'k½ 

ds eku Hkwfe dh lrg dh Å¡pkbZ ds eku ds lkFk ntZ fd, x,] 

ftUgsa fQj v‚VksdSM l‚¶Vos;j esa iath—r fd;k x;kA 

Å¡pkbZ@Hkwfe mUu;u ds ekuksa dks ç{ksfir djus ds i'pkr~ 0-20 

ehVj ds leksPp varjky ij leksPp ekufp= cuk;k x;k] ftlesa 

iwjs {ks= esa dqy 77 leksPp js[kkvksa dks n'kkZ;k x;k ¼fp= 1-2½A 

leksPp ekufp= }kjk Kkr gqvk fd leqæry ls vkSlr Å¡pkbZ 

245-0 ehVj ds mPpre eku okyh leksPp js[kk laLFkku ds eq[; 

}kj ds ikl tyxzg.k {ks= esa lcls mÙkjh fcanq ij ekStwn gSA nwljh 

vksj] leqæry ls vkSlr Å¡pkbZ 230-40 ehVj dh lcls de eku 

okyh leksPp js[kk laLFkku ds nwljs }kj ds ikl tyxzg.k {ks= ds 

lcls nf{k.kh fcanq ij fLFkr ikbZ xbZA bl çdkj] tyxzg.k {ks= esa 

Hkwfe dh Å¡pkbZ esa 14-60 ehVj dk ,d cM+k varj ntZ fd;k x;k] 

ftls 3-568 fd-eh- yacs iFk ij v‚Vks ysoy dk mi;ksx djds 

çksQkby losZ{k.k }kjk lR;kfir fd;k x;k] ftlesa 13-79 ehVj 

dh Å¡pkbZ dk varj lkeus vk;kA dqy feykdj] leksPp js[kkvksa 

}kjk mÙkj ls nf{k.k fn'kk esa 0-41 Áfr'kr dk Hkwfe <ky ntZ fd;k 

x;kA

laLFkku ds Åijh Hkwfe {ks= ls viokg ty dks nwljs }kj ds 

lehi uhps dh vksj ys tkus gsrq ty fudkl pSuy ds fuekZ.k ds 

fy, mi;qä ekxZ dks fpfàr djus ds fy, tyxzg.k {ks= ds 

fpf=r leksPp ekufp= dk mi;ksx fd;k x;kA tyxzg.k {ks= esa 

fdlh Hkh çk;ksfxd {ks= ls xqtjs fcuk de ls de mR[kuu dk;Z 

djus ds fy, çk;ksfxd Hkw[kaMksa ds çk—frd viokg çokg iFk vkSj 

{ks= lhekvksa ij fopkj djds ty fudkl ekxZ ds js[kkadu ij 

fu.kZ; fy;k x;kA fudkl pSuy dh [kqnkbZ 2-11 fd-eh- yacs iFk 

ij dh xbZ] ftldk vuqçLFk&dkV {ks=Qy Åijh tyxzg.k {ks= 

esa 1 QhV ¼pkSM+kbZ½ × 2-5 QhV ¼xgjkbZ½ vkSj fupys tyxzg.k {ks= 

esa 2 QhV ¼pkSM+kbZ½ × 2-5 QhV ¼xgjkbZ½ jgk ¼fp= 1-3½A ty 

fudkl pSuy dh pquh gqbZ yackbZ esa 10 LFkkuksa ij iqfy;k cukbZ 

xbZA iqfy;k ds uhps 1 QhV O;kl ,oa 40 fe-eh- eksVs çcfyr lhesaV 

Runoff water management in main campus of institute 

at Jodhpur

Generating contour map of catchment

Construction of drainage pathway to convey runoff 

water

Topographical survey was conducted in the main 

campus of the institute at Jodhpur having a total 

geographical area of 207.166 ha. The survey was 

performed in May and June months of the year 2024 using 

two modern instruments, i.e., differential global 

positioning system (DGPS) and total station, on a grid of 

size 10 m × 10 m with a total of 20,590 surveyed points. 

Location coordinates, i.e., longitude and latitude, of the 

grid points were recorded along with altitude or land 

elevation values of land surface, which were then 

registered in AutoCAD software. The altitude values were 

interpolated and contour map was developed at a contour 

interval of 0.20 m, which depicted a total of 77 contours 

for the area (Fig. 1.2). The contour map revealed that the 

contour with the highest value of 245.0 m above mean sea 

level (MSL) existed in the northern most point in the area 

near the main gate of the institute. On the other hand, the 

lowest land elevation of 230.40 m above MSL was found 

to be located in the southern most point of the area near the 

second gate of the institute. Thus, the area showed a 

considerable difference of 14.60 m in land elevation over 

the area, which was further verified by conducting a 

profile survey using auto level over 3.568 km long path 

that revealed an elevation difference of 13.79 m. Overall, 

the contours showed a land gradient of 0.41% from the 

northern to southern direction.

The delineated contour map of the main campus of 

the institute was used to demarcate a suitable pathway for 

construction of drainage channel to convey runoff water 

from the upper land area to downstream side near the 

second gate of the institute. The drainage pathway was 

decided by considering the natural runoff flow path and 

field boundaries of different experimental plots in the area 

to have the least excavation work without crossing any 

experimental field. The drains were excavated over 2.11 
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fp= 1-2 Hkk—vuqi&dktjh] tks/kiqj ds eq[; ifjlj dk leksPp ekufp=
Fig. 1.2 Contour map of the main campus of ICAR-CAZRI, Jodhpur
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daØhV ¼vkjlhlh½ okys ikbi j[ks x,A vkjlhlh ikbiksa ds uhps 

vkSj Åij iRFkj ds LySc j[ks x,] ftUgsa Åij ls e`nk ls <d fn;k 

x;kA fufeZr ty fudklh pSuy us o"kZ 2024 ds ekulwu ds ekSle 

ds nkSjku Åijh tyxzg.k {ks= ls cgko ds ty dks lQyrkiwoZd 

uhps dh vksj igq¡pk;kA

vkbZvkj,l ,yvkbZ,l,l&III vkSj ,yvkbZ,l,l&IV 

lsalj ls çkIr o"kZ 2021 dh mixzg Nfo;ksa dk mi;ksx djds {kfjr 

Hkwfe dh O;k[;k ds vk/kkj ij tSlyesj ftys ds iksdj.k rglhy 

ds ukpuk Cy‚d ds fy, 1%10]000 iSekus ij Hkwfe {kj.k ekufp= 

rS;kj fd;k x;k ¼fp= 1-4 ,] ch½A Hkwfe {kj.k ds vkdyu ds fy, 

Hkw&vk—fr] Hkwfe mi;ksx@Hkwfe vkoj.k] ty lalk/ku] ugj 

usVodZ vkSj fMXxh rFkk lkekU;h—r varj ouLifr lwpdkad dh 

fo"k;xr ijrsa rS;kj dh xbZaA 

tSlyesj ftys ds ukpuk CykWd esa Hkwfe {kj.k rFkk okuLifrd 

cnyko dk ekufp=.k

km long path with cross-section area of 1 ft (width) × 2.5 ft 

(depth) in the upper elevated land and 2 ft (width) × 2.5 ft 

(depth) in the downstream side (Fig. 1.3). Over the chosen 

length of drainage channels, culverts (pipes under the 

road) were placed at 10 locations. At culverts, reinforced 

cement concrete (RCC) pipes (40 mm thickness and 1 ft 

diameter) were placed. Stone slabs were placed below and 

above the RCC pipes, which were then covered with soil 

at the top. The constructed drainage channel conveyed the 

runoff water successfully from the elevated land to the 

downstream side during the monsoon season of 2024.

A land degradation map was prepared for Nachna 

block of Pokaran tehsil in Jaisalmer district at 1:10,000 

scale based on interpretation of degraded lands using 

Mapping land degradation and vegetation changes in 

Nachna block of Jaisalmer

fp= 1-3 laLFkku esa ty fudkl ekxZ pSuy dk js[kkadu vkSj fuekZ.k 
Fig. 1.3 Layout making and construction of drainage pathway channel in the institute
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Hkwfe {kj.k dh fLFkfr dk vkdyu

ukpuk Cy‚d ds 3]67]007 gsDVs;j {ks= ¼dqy HkkSxksfyd {ks= 

dk 84-25 Áfr'kr½ esa Hkwfe {kj.k dh fofHkUu çfØ;kvksa dks ns[kk 

x;k] ftlesa 79-75 Áfr'kr {ks= ¼3]47]438 gsDVs;j½ esa ok;q 

vijnu ÁHkkoh gS] ftlds ckn 2-98 Áfr'kr {ks= ¼12]994 gsDVs;j½ 

esa ouLifr {kj.k ÁHkko'khy gS ¼rkfydk 1-1½A HkkSxksfyd lwpuk 

ç.kkyh }kjk fodflr orZeku Hkwfe mi;ksx@Hkwfe vkoj.k ekufp= 

esa 36 Áfr'kr {ks= esa —f"k Hkwfe vkSj 10 Áfr'kr {ks= esa 

ou@o`{kkjksi.k@>kM+hnkj Hkwfe n'kkZbZ xbZ gSA ukpuk Cy‚d esa 

dqy 45-86 Áfr'kr {ks= esa gfjr vkoj.k fo|eku gS] tcfd 52-90 

Áfr'kr {ks= catj jsr ds Vhys@jsr@iRFkjnkj HkwHkkx gSA bafnjk 

xka/kh ugj ifj;kstuk ¼vkbZth,uih½ ugj ¼fp= 1-5 ,½ vkSj 3600 

NksVs [ksr rkykcksa ¼fMXxh½ ¼fp= 1-5 ch½ ds ek/;e ls ty 

lalk/kuksa dh miyC/krk jsr ds Vhyksa ls <ds HkwHkkx esa —f"k Hkwfe ds 

foLrkj ds fy, ftEesnkj ikbZ xbZ gSA 

satellites imageries of the year 2021 acquired from IRS 

LISS-III and LISS-IV sensors (Fig. 1.4 a,b). Thematic 

layers of landform, land use/land cover, water resources, 

canal networks and diggi and normalized difference 

vegetation index (NDVI) were generated for assessment 

of land degradation. 

It is analyzed that 3,67,007 ha area (84.25% of total 

geographical area) in Nachna block is experiencing 

different processes of land degradation with wind erosion 

dominating in 79.75% area (3,47,438 ha) followed by 

vegetation degradation in 2.98% area (12,994 ha) (Table 

1.1). The present land use/land cover map developed in 

geographic information system depicted croplands in 

36% area, and forest/plantations/scrubland in 10% area. 

Land degradation status assessment 

fp= 1-4 ¼,½ o"kZ 2021 ds fy, tSlyesj ftys ds ukpuk Cy‚d dk Hkwfe {kj.k ekufp=] ¼ch½ vkbZvkj,l&,y4 mixzg fp= ij ?kus vkJ; {ks=] 
jsr ds Vhys vkSj flafpr Qly Hkwfe dks n'kkZrk ukpuk Cy‚d dk ,d fgLlk

Fig. 1.4 (a) Land degradation map of Nachna block of Jaisalmer district for year 2021, (b) A part of Nachna block showing dense shelterbelt, 
sand dunes and irrigated croplands on IRS-L4 satellite image

(a) (b)
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Hkwfe {kj.k vkdyu ds fy, ouLifr vkSj Hkwfe mi;ksx ifjorZu 

laca/k

o"kZ 2000&01 vkSj 2020&21 ds [kjhQ vkSj jch nksuksa 
ekSleksa ds fy, ukpuk Cy‚d ds lkekU;h—r varj ouLifr 
lwpdkad ds ekufp= Øe'k% ySaMlSV&7 vkSj lsafVuy&2, dh 
mixzg Nfo;ksa dk mi;ksx djds xwxy vFkZ batu ¼fp= 1-6½ esa 
rS;kj fd, x,A nks vof/k;ksa esa lkekU;h—r varj ouLifr 

Total 45.86% area in Nachna block is under green cover 

against the barren sand dunes/sandy/rocky terrain in 

52.90% area. Availability of water resources through 

Indira Gandhi Nahar Pariyojana (IGNP) canal (Fig. 

1.5a) and small farm ponds called diggi (3600 in numbers) 

(Fig. 1.5b) are found responsible for cropland expansion 

in the sand dune covered terrain.

fp= 1-5 ¼,½ ukpuk {ks= esa vkbZth,uih ugj esa jsr ds çokg dks jksdus okyh 'ksYVjcsYV dh ?kuh iêh] ¼ch½ ukpuk {ks= esa flafpr —f"k esa 
enn djus okyh fMXxh lajpuk,¡ ¼dkys fcanq½ ¼vkbZvkj,l&,y4 mixzg Nfo] 2024½

Fig. 1.5 (a) Dense belt of shelterbelts preventing sand flow into the IGNP canal  in Nachna area, (b) Farm pond structures (dark dots) 
helping irrigated agriculture in Nachna area (IRS-L4 satellite image, 2024)

(a) (b)
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lwpdkad ds ekufp=ksa esa ifjorZu dh x.kuk jkLVj dSydqysVj dk 
mi;ksx djds dh xbZ vkSj 2021 ds Hkwfe mi;ksx@Hkwfe vkoj.k 
vk¡dM+ksa ds lkFk rqyuk dh xbZA lwpdkad esa vf/kdre ldkjkRed 
ifjorZu ¼98-16 Áfr'kr {ks=½ jch ekSle ds nkSjku eq[; :i ls jsr 
ds Vhys@jsrhys eSnkuh {ks= ¼dqy HkkSxksfyd {ks= dk 50-83 
Áfr'kr½ esa ik;k x;k] blds ckn —f"k Hkwfe ¼Øe'k% ,dy vkSj 
nksgjh Qlyksa esa 21-67 Áfr'kr vkSj 13-23 Áfr'kr½] tcfd 
udkjkRed ifjorZu ux.; ¼1-84 Áfr'kr {ks=½ jgk ¼fp= 1-6 ,] 
ch½A blds foijhr] [kjhQ ekSle ds nkSjku] 74-40 Áfr'kr {ks= esa 
ldkjkRed lwpdkad ifjorZu vkSj 25-60 Áfr'kr {ks= esa 
udkjkRed ifjorZu ns[kk x;k ¼fp= 1-6 lh] Mh½A blds vykok] 
20 o"kksaZ ¼2000&2021½ ds lwpdkad ekufp=ksa us ,d c<+rh ço`fÙk 

2
¼vkj  ¾ 0-505½ dks n'kkZ;k] tks eq[; :i ls Qly Hkwfe ds foLrkj 
ds dkj.k gqvk] ftlus {ks= esa jsr lapyu xfrfof/k;ksa dks de djus 
esa egRoiw.kZ Hkwfedk fuHkkbZA

Cy‚d&Lrj ij tkudkjh ,df=r dj 'kq"d if'peh 
jktLFkku ds 12 ftyksa ds 115 Cy‚dksa ds fy, ty laca/kh 
vk¡dM+kdks"k fodflr fd;k x;kA vk¡dM+ksa esa Hkwty dh xgjkbZ vkSj 
fo|qr pkydrk] ukbVªsV vkSj ¶yksjkbM tSls xq.koÙkk dkjdksa ds 
lkFk&lkFk Hkwtyh; foKku Hkh 'kkfey jghA HkkSxksfyd lwpuk 
ç.kkyh esa ukS ekinaMksa ds fy, Cy‚dokj LFkkfud ekufp= rS;kj 
fd, x,A ftysokj vk¡dM+ksa ds vk/kkj ij Hkwty dhs fo|qr 
pkydrk 10 Mslh lhesal Áfr ehVj ls de eku dks n'kkZus okyk 
{ks= ckM+esj ftys ¼4]04]598-8 gsDVs;j½ esa lcls vf/kd ntZ fd;k 
x;k ¼rkfydk 1-2½A ;|fi] 1 ls 2 Mslh lhesal Áfr ehVj dhs 

'kq"d if'peh jktLFkku dh ty laca/kh tkudkjh ds fy, 

vk¡dM+kdks"k dk fodkl

Vegetation and land use change relationship for land 

degradation assessment 

Normalized difference vegetation index (NDVI) 

maps of Nachana block for both kharif and rabi seasons of 

2000-01 and 2020-21 were generated using satellite 

imageries of Landsat-7 and Sentinel-2A, respectively in 

Google earth engine (Fig. 1.6). Change in the NDVI maps 

over the two periods was computed using a raster 

calculator and compared with land use/land cover data of 

2021. The maximum positive change (98.16% area) in 

NDVI was found during rabi season (Fig. 1.6 a,b) mainly 

in sand dune/sandy plain area (50.83% of total 

geographical area), followed by agricultural land (21.67% 

and 13.23% in single and double crops, respectively), 

whereas negative changes were negligible (1.84% area). 

In contrast, during kharif season, the positive NDVI 

change was observed in 74.40% area and negative change 

in 25.60% area (Fig. 1.6 c,d). Furthermore, the NDVI 

maps of 20 years (2000-2021) revealed an increasing 
2 trend (R = 0.505) mostly due to expansion of croplands, 

which played a key role in reduction of sand movement 

activities in the area.

Water related database was developed for 115 blocks 

of 12 districts of arid western Rajasthan by collecting 

block-level information. The data included groundwater 

depth and quality parameters such as electrical 

Database development for water related information 

of arid western Rajasthan

fp= 1-6 tSlyesj ftys ds ukpuk Cy‚d ds ¼,½ jch 2000&01] ¼ch½ jch 2020&21] ¼lh½ [kjhQ 2000&2001 vkSj 
¼Mh½ [kjhQ 2020&21 ds fy, lkekU;h—r varj ouLifr lwpdkad ekufp=

Fig. 1.6 Normalized difference vegetation index maps for (a) rabi 2000-01, (b) rabi 2020-21, (c) kharif 2000-2001 and 
(d) kharif 2020-21of Nachna block in Jaisalmer district

(a) (b) (c) (d)
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fo|qr pkydrk oxZ ds rgr~ çfr'kr {ks= >qa>quw ftys esa lokZf/kd 
¼53-8 Áfr'kr½ jgkA lhdj ftys ds ikVu Cy‚d ds 77 Áfr'kr ls 
vf/kd {ks= esa Hkwty dh fo|qr pkydrk dk eku 5 Mslh lhesal 
Áfr ehVj ls vf/kd ik;k x;k] ,oa blds ckn uhe dk Fkkuk ¼9-06 
Áfr'kr½ vkSj nkark jkex<+ ¼7-42 Áfr'kr½ dk LFkku jgkA blh 
rjg] /khan Cy‚d esa 80 Áfr'kr ls vf/kd {ks= esa fo|qr pkydrk 
dk eku 2 Mslh lhesal Áfr ehVj ls de ds varxZr ik;k x;k] 
tgk¡ Hkwty dh xq.koÙkk flapkbZ ds fy, mi;qDr ntZ dh xbZA 
fofHkUu HkwxHkhZ; lajpukvksa ds vUrxZr Hkwty {kerk ukxkSj cyqvk 
iRFkj esa 150 ls 300 ?ku ehVj çfrfnu dh ty fudklh nj ds 
lkFk mPpre ikbZ xbZ ,oa blds ckn fcykM+k pwuk iRFkj vkSj 
Hknslj cyqvk iRFkj esa ntZ dh xbZA 

Hkwty lalk/kuksa ij cnyrh —f"k çFkkvksa ds çHkko dk 
vkdyu djus gsrq Vîwcosy dh la[;k vkSj flafpr {ks= ds 
nh?kZdkfyd vk¡dM+ksa dh rqyuk dh xbZA o"kZ 2005&06 ls 
2020&21 rd dh vof/k ds nkSjku] rhu ftyksa] ;Fkk tks/kiqj] pw: 
vkSj tSlyesj esas ldy flafpr {ks= esa i;kZIr o`f) ¼200 Áfr'kr 
rd½ ntZ dh xbZ ¼fp= 1-7½A blls flapkbZ dh ek¡x esa gqbZ ,dk,d 
o`f) us Hkwty lalk/kuksa ij c<+rs ncko dks fo'ks"k:Ik ls ty dh 
[kjkc xq.koÙkk okys {ks=ksa esa vkSj js[kkafdr fd;kA pw: esa Hkwty dh 
ek¡x esa rhoz o`f) ds dkj.k uydwiksa dh la[;k mYys[kuh; o`f) 
¼652-4 Áfr'kr½ ds lkFk o"kZ 2006&07 esa 1]670 ds eqdkcys o"kZ 
2020&21 esa c<+dj 12]565 gks xbZA blh vof/k ds nkSjku] 

conductivity (EC), nitrate and fluoride along with 

hydrogeology. Block-wise spatial maps were prepared for 

nine parameters in geographic information system (GIS). 

District-wise data revealed that area depicting the EC of 
-1the groundwater within 10 dS m  was the highest for 

Barmer district (4,04,598.8 ha) (Table 1.2). However, 
-1percentage area under EC class of 1-2 dS m  was the 

highest (53.8%) for Jhunjhunun district. It is seen that 

more than 77% area of Patan block of Sikar district has EC 
-1of the groundwater more than 5 dS m  followed by Neem-

Ka-Thana (9.06%) and Danta Ramgarh (7.42%). 

Likewise, Dhond block has more than 80% area under EC 
-1of more than 2 dS m  where groundwater quality is good 

for irrigation purpose. Groundwater potential across 

various geological formations revealed the highest water 
-1yield of 150-300 m³ day  in Nagaur sandstone followed 

by considerable yields in Bilara limestone and Bhadesar 

sandstone. 

The impact of changing agricultural practices on 

groundwater resources was assessed by comparing long-

term data of number of tube wells and irrigated area. 

During 2005-06 to 2020-21 period, three districts, i.e., 

Jodhpur, Churu, and Jaisalmer reported substantial 
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tSlyesj esa uydwiksa dh la[;k 547-5 Áfr'kr o`f) ds lkFk 1]243 
ls c<+dj 8]049 gks xbZA ckM+esj vkSj chdkusj ftyksa esa Øe'k% 
485-9 Áfr'kr ¼2]469 ls c<+dj 14]465 uydwi½ vkSj 458-7 
Áfr'kr ¼5]465 ls c<+dj 30]535 uydwi½ dh o`f) ns[kh xbZA 
jsfxLrkuh ftyksa esa uydwiksa dh la[;k esa o`f) us eq[; :i ls —f"k 
vkSj ?kjsyw mís';ksa ds fy, Hkwty lalk/kuksa ij c<+rh fuHkZjrk dks 
n'kkZ;kA uydwiksa dh la[;k esa lcls de o`f) ¼35-1 Áfr'kr½ o"kZ 
2006&07 ¼13]684½ ls o"kZ 2020&21 ¼18]484½ ds e?; ukxkSj ftysa 
esa ntZ dh xbZA

laLFkku esa gky gh esa LFkkfir nh?kZdkfyd moZjrk ç;ksx ds 
çk;ksfxd Hkw[kaM esa fofHkUu iks"kd rRo çca/ku i)fr;ksa ds lkFk 
o"kkZ&vk/kkfjr vkSj flafpr Qly ç.kkfy;ksa ds rgr~ Ñf"k&iwoZ 
e`nk ds HkkSfrd&jklk;fud xq.kksa dk ewY;k¡du fd;k x;kA ;kaf=d 
fo'ys"k.k ds ifj.kkeksa }kjk Kkr gqvk fd e`nk esa 5-65 Áfr'kr 
fpduh e`nk] 8-91 Áfr'kr flYV vkSj 85-4 Áfr'kr ckyw dk 
vuqikr gS] tks cyqbZ nkseV e`nk cukoV dh vksj ladsr nsrk gSA 
e`nk dk LFkwy ?kuRo 0 ls 15 vkSj 15 ls 30 ls-eh- xgjkbZ ij 
Øe'k% 1-58 vkSj 1-59 esxk xzke Áfr ?ku ehVj ik;k x;kA e`nk dh 
ih,p 0 ls 15 ls-eh- xgjkbZ ij 7-79 vkSj 15 ls 30 ls-eh- xgjkbZ 
ij 7-84 ikbZ xbZ] ftlds vuq:i fo|qr pkydrk eku Øe'k% 
0-137 vkSj 0-116 Mslh lhesal Áfr ehVj ntZ fd, x, ¼rkfydk 
1-3½A e`nk esa tSfod dkcZu dh ek=k 0 ls 15 ls-eh- xgjkbZ ij 0-20 

fofHkUu iks"kd rRo çca/ku i)fr;ksa ds rgr~ o"kkZ&vk/kkfjr vkSj 

flafpr Qly ç.kkfy;ksa dh e`nk xq.k/keZ vkSj Qly mRikndrk

HkkSfrd&jklk;fud vkSj lw{ethoh e`nk xq.k/keZ

increase (up to 200%) in gross irrigated area (Fig. 1.7). 

This created a surge in irrigation demands, which further 

underscores the growing pressure on groundwater 

resources, especially in areas of deteriorating water 

quality. Churu experienced a substantial increase 

(652.4%) in number of tube wells from 1,670 in 2006-07 

to 12,565 in 2020-21 due to a sharp rise in the groundwater 

demand. During the same period, number of tube wells in 

Jaisalmer increased from 1,243 to 8,049 with 547.5% 

increase. Barmer and Bikaner districts showed increase of 

485.9% (from 2,469 to 14,465 tube wells) and 458.7% 

(from 5,465 to 30,535 tube wells), respectively. The 

increase in number of tube wells in desert districts 

indicates growing reliance on groundwater resources 

mainly for agriculture and domestic purposes. The lowest 

increase (35.1%) in number of tube wells from 2006-07 

(13,684) to 2020-21 (18,484) is seen in Nagaur. 

Physico-chemical properties of pre-cultivated soil 

were assessed under rainfed and irrigated cropping 

systems along with different nutrient management 

practices in experimental plot of recently established 

long-term fertility experiment at Jodhpur. Mechanical 

Soil properties and crop productivity of rainfed and 

irrigated cropping systems under different nutrient 

management practices

Physico-chemical and microbial soil properties

fp= 1-7 if'peh jktLFkku ds 12 ftyksa esa o"kZ 2006&07 ls o"kZ 2020&21 rd uydwiksa dh o`f)
Fig. 1.7 Growth of tube wells from 2006-07 to 2020-21 in 12 districts of western Rajasthan
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Áfr'kr vkSj 15 ls 30 ls-eh- xgjkbZ ij 0-16 Áfr'kr ekih xbZA 
0 ls 15 ls-eh- xgjkbZ ij miyC/k u=tu] Q‚LQksjl vkSj 
iksVsf'k;e dk Lrj Øe'k% 87-8] 14-1 vkSj 293 fd-xzk- çfr gsDVs;j 
ik;k x;k] tcfd 15 ls 30 ls-eh- xgjkbZ ij lacaf/kr eku Øe'k% 
69-0] 11-8 vkSj 254 fd-xzk- çfr gsDVs;j ntZ fd, x,A 

lw{ethoh vkcknh 0 ls 15 ls-eh- xgjkbZ ij thok.kq vkSj 
7 4dod dh la[;k Øe'k% 85 × 10  vkSj 32 × 10  Áfr xzke e`nk ds 

lkFk vf/kd ikbZ xbZ] tcfd 15 ls 30 ls-eh- xgjkbZ ij ;g Øe'k% 
7 479 × 10  vkSj 27 × 10  Áfr xzke e`nk ntZ dh xbZA lw{ethoh 

tSoHkkj dkcZu dh 0 ls 15 ls-eh- xgjkbZ ij 48-6 fe-xzk- Áfr 
fd-xzk- ek=k esa 15 lss 30 ls-eh- xgjkbZ ij 39-2 fe-xzk- Áfr fd-xzk- 
dh deh vkbZA blh rjg] ¶yksjkslsal Mkb&,lhVsV xfrfof/k dk 
eku 0 ls 15 ls-eh- xgjkbZ ij 4-47 ekbØksxzke ¶yksjkslsu Áfr xzke 
e`nk Áfr ?kaVk vkSj 15 ls 30 ls-eh- xgjkbZ ij 3-98 ekbØksxzke 
¶yksjkslsu Áfr xzke e`nk Áfr ?kaVk jgkA fMgkbMªksftust mRÁsjd 

analysis revealed 5.65% clay, 8.91% silt and 85.4% sand 

proportions in the soil, which indicated loamy sand 

texture. Bulk density of soil at 0-15 and 15-30 cm depths 
-3was found to be 1.58 and 1.59 Mg m , respectively. The 

pH of the soil was 7.79 at 0-15 cm depth and 7.84 at 15-30 

cm depth, with corresponding electrical conductivity 
-1(EC) values of 0.137 and 0.116 dS m , respectively 

(Table 1.3). Soil organic carbon (SOC) content was 

measured at 0.20% in 0-15 cm depth and 0.16% in 15-30 

cm depth. The available nitrogen (N), phosphorus (P) and 

potassium (K) levels in 0-15 cm depth were 87.8, 14.1 and 
-1293 kg ha , respectively, while the corresponding values 

-1for 15-30 cm depth were 69.0, 11.8 and 254 kg ha , 

respectively.

Microbial populations were higher in 0-15 cm depth 
7 4 -1with bacterial and fungal counts of 85×10  and 32×10  g  
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xfrfof/k] {kkjh; Q‚LQsVst vkSj XykseSfyu va'k }kjk 0 ls 15 ls-eh- 
xgjkbZ ij Øe'k% 10-7 ekbØksxzke Vhih,Q Áfr xzke e`nk Áfr 
fnu] 2-72 ekbØksxzke ih,uih Áfr xzke e`nk Áfr ?kaVk vkSj 11-0 
ekbØksxzke Áfr xzke e`nk ds lkFk vkSj 15 ls 30 ls-eh- xgjkbZ ij 
Øe'k% 9-56 ekbØksxzke Vhih,Q Áfr xzke e`nk Áfr fnu] 2-24 
ekbØksxzke ih,uih Áfr xzke e`nk Áfr ?kaVk vkSj 9-51 ekbØksxzke 
Áfr xzke e`nk ds lkFk leku iSVuZ dk vuqlj.k fd;k x;kA

cktjk dh vukt vkSj iqvky nksuksa dh iSnkokj esa 
o"kkZ&vk/kkfjr vkSj flafpr ifjfLFkfr;ksa esa dksbZ lkFkZd varj ntZ 
ugha fd;k tk ldk ¼fp= 1-8 ,½A Qly ç.kkyh pkgs tks Hkh gks] 
100 Áfr'kr u=tu&QkLQksjl&iksVsf'k;e] 75 Áfr'kr u=tu& 
QkLQksjl&iksVsf'k;e ds lkFk 5 Vu çfr gsDVs;j dh nj ls xkscj 
dh [kkn vkSj 100 Áfr'kr u=tu&QkLQksjl&iksVsf'k;e ds lkFk 
5 Vu çfr gsDVs;j dh nj ls xkscj dh [kkn ds bLrseky ls vukt 
dh iSnkokj esa Øe'k% 58-6 Áfr'kr] 52-6 Áfr'kr vkSj 70-5 Áfr'kr 
dh mYys[kuh; o`f) gqbZ ¼fp= 1-8 ch½A blds foijhr] ek= 5 Vu 
çfr gsDVs;j dh nj ls xkscj dh [kkn ds bLrseky ls vukt dh 
iSnkokj esa dsoy 13-4 Áfr'kr dh o`f) gqbZA blh rjg] 100 
Áfr'kr u=tu&QkLQksjl&iksVsf'k;e] 75 Áfr'kr u=tu& 
QkLQksjl&iksVsf'k;e ds lkFk 5 Vu çfr gsDVs;j dh nj ls xkscj 
dh [kkn vkSj 100 Áfr'kr u=tu&QkLQksjl&iksVsf'k;e ds lkFk 
5 Vu çfr gsDVs;j dh nj ls xkscj dh [kkn ds bLrseky ls iqvky 
dh iSnkokj esa Øe'k% 12-4 Áfr'kr] 18-5 Áfr'kr vkSj 27-2 Áfr'kr 
dh mYys[kuh; o`f) ntZ dh xbZA ;|fi] 5 Vu çfr gsDVs;j dh 
nj ls xkscj dh [kkn ds bLrseky ls gh iqvky dh iSnkokj esa 
fu;a=.k dh rqyuk esa 6-22 Áfr'kr dh deh vkbZA blfy,] tSfod 
[kkn ds lkFk jklk;fud moZjdksa dk la;kstu cktjk dh 
mRikndrk c<+kus esa Qk;nsean gSA

fofHkUu iks"kd rRo çca/ku i)fr;ksa ds rgr Qly mRikndrk

7 4 -1of soil, respectively as compared to 79×10 and 27×10  g  

of soil, respectively, in 15-30 cm depth. Microbial 
-1 biomass carbon (MBC) of 48.6 mg kg in 0-15 cm depth 

-1decreased up to 39.2 mg kg  in 15-30 cm depth. Similarly, 

the fluorescence di-acetate (FDA) activity was 4.47 µg 
-1 -1fluorescein g  soil h  in 0-15 cm depth and 3.98 µg 

-1 -1fluorescein g  soil h  in 15-30 cm depth. Dehydrogenase 

enzyme activity (DHA), alkaline phosphatase (ALP) and 

glomalin content followed a similar pattern with 10.7 µg 
-1 -1 -1 -1 -1TPF g  soil d , 2.72 µg pNP g  soil h  and 11.0 µg g  soil, 

-1 -1respectively, in 0-15 cm depth and 9.56 µg TPF g  soil d , 
-1 -1 -12.24 µg  pNP g  soil h  and 9.51 µg g  soil, respectively, in 

15-30 cm depth.

Grain and straw yields of pearl millet under rainfed 

and irrigated conditions did not show any significant 

differences (Fig. 1.8a). Regardless of the cropping 

system, the application of NPK , NPK  + farm yard 100% 75%

-1 -1manure (FYM) @ 5 t ha  and NPK  + FYM @ 5 t ha  100%

increased grain yield significantly by 58.6%, 52.6% and 

70.5%, respectively, as compared to the control (Fig. 
-11.8b). In contrast, application of FYM @ 5 t ha  alone 

resulted in only 13.4% increase in grain yield. Similarly, 

straw yield improved significantly by 12.4%, 18.5% and 

27.2% with the application of NPK , NPK  + FYM @ 100% 75%

-1 -15 t ha  and NPK  + FYM @ 5 t ha , respectively, over 100%

-1the control. However, application of FYM @ 5 t ha  alone 

resulted in 6.22% decrease in straw yield as compared to 

Crop productivity under different nutrient 

management practices

fp= 1-8 cktjk dh mit dks çHkkfor djrh ¼,½ Qly ç.kkfy;k¡ vkSj ¼ch½ iks"kd rRo çca/ku
vkSlr ls ekud fopyu dks n'kkZrh =qfV ckj

Fig. 1.8 Pearl millet yield influenced by (a) cropping systems and (b) nutrient management practices. 
Error bars represent standard deviation from the mean
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ok;q vijfnr e`nk uewuksa ds HkkSfrd&jklk;fud xq.k

if'peh jktLFkku esa ouLifr lwpdkad esa ço`fÙk dk fo'ys"k.k

ok;q vijnu ds ek/;e ls e`nk ds iks"kd rRoksa dhs {kfr ds 
vkdyu gsrq] pkj —f"k mRiknu ç.kkfy;ksa ;Fkk ¼1½ 
ouLifr&jfgr Hkwfe@fujkofjr jsrhys eSnku ¼fu;a=.k½] ¼2½ 
o"kkZ&vk/kkfjr ¼cktjk vk/kkfjr½] ¼3½ flafpr vkSj ¼4½ 
Ñf"kokfudh&i'kqikyu ç.kkyh ds rgr~ tks/kiqj] chdkusj vkSj 
tSlyesj ftyksa ds xeZ 'kq"d tyok;q esa LFkkfir ok;q vijnu 
uewuk laxzgdksa ls e`nk ds 160 uewus ,d= fd, x,A ysg dh BaMh 
'kq"d tyok;q esa Hkh o"kkZ&vk/kkfjr ç.kkyh dks NksM+dj] vU; lHkh 
ç.kkfy;ksa ds vUrxZr uewuk laxzgdksa dks LFkkfir fd;k x;kA ok;q 
vijnu uewuk laxzgdksa ds vklikl ,d= fd, x, ok;q vijnu 
uewuksa ¼la[;k ¾ 160½ dk e`nk ds HkkSfrd&jklk;fud xq.kksa] ;Fkk 
e`nk dh cukoV] ih,p] fo|qr pkydrk] e`nk tSfod dkcZu] 
miyC/k iks"kd rRo vkfn dh tkudkjh ds fy, y{k.k o.kZu fd;k 
x;kA lHkh mRiknu ç.kkfy;ksa vkSj LFkkuksa ij ckyw dh mPp ek=k 
¼72-6 Áfr'kr ls 96-6 Áfr'kr½ us 'kq"d {ks=ksa esa e`nk dh jsrhyh 
ç—fr dks n'kkZ;kA flYV ¼0-23 ls 24-4 Áfr'kr½ vkSj fpduh e`nk 
¼0-18 ls 7-98 Áfr'kr½ dh ek=k fofHkUu mRiknu ç.kkfy;ksa] 
fo'ks"k:i ls o"kkZ&vk/kkfjr vkSj Ñf"kokfudh&i'kqikyu ç.kkfy;ksa 
esa] fHkUu&fHkUu ikbZ xbZ] ftlus Hkwfe mi;ksx vkSj çca/ku ds 
laHkkfor çHkkoksa dks n'kkZ;kA blh Ádkj] ih,p dk eku 8-47 ds 
vkSlr ds lkFk 6-98 ls 9-85 ds e?; ik;k x;k] ftlus çfrfØ;k esa 
e`nk dh {kkjh;rk dks n'kkZ;kA e`nk dh fo|qr pkydrk 0-02 ls 
0-49 Mslh lhesal Áfr ehVj ds e?; de yo.krk ds Lrj esa ikbZ 
xbZA e`nk tSfod dkcZu 0-01 Áfr'kr ls 0-43 Áfr'kr rd dh 
lhek esa ik, tkus ds dkj.k de eku okyh Js.kh esa j[kk x;kA 
miyC/k QkLQksjl vkSj iksVsf'k;e dh ek=k Øe'k% 2-17 ls 78-3 
fd-xzk- çfr gsDVs;j vkSj 97-0 ls 526 fd-xzk- çfr gsDVs;j rd ntZ 
dh xbZA MhVhih, ls fudkys tkus ;ksX; vk;ju] eSaxuht] ftad 
vkSj rk¡ck dh ek=k Øe'k% 0-30 ls 6-29 fe-xzk- Áfr fd-xzk-] 0-82 ls 
12-1 fe-xzk- Áfr fd-xzk-] 0-20 ls 3-70 fe-xzk- Áfr fd-xzk- vkSj 0-01 
ls 2-67 fe-xzk- Áfr fd-xzk- rd ikbZ xbZA tks/kiqj dh —f"k mRiknu 
ç.kkfy;ksa esa vk;ju dh ek=k chdkusj vkSj tSlyesj dh rqyuk esa 
vf/kd ikbZ xbZA fu;a=.k ¼ouLifr&jfgr Hkwfe½ ç.kkyh esa vU; 
mRiknu ç.kkfy;ksa] fo'ks"k:i ls chdkusj vkSj tSlyesj dh rqyuk 
esa lHkh lw{e iks"kd rRoksa dh lkaærk de ntZ dh xbZA

Hkwfe mRikndrk dh xfr'khyrk dks le>us ds fy, if'peh 

jktLFkku esa lkekU;h—r varj ouLifr lwpdkad esa lkef;d 

fHkUurk dk vkdyu fd;k x;kA xwxy vFkZ batu IysVQ‚eZ dk 

mi;ksx djds nks vof/k;ksa] ;Fkk o"kZ 2001 ls 2015 vkSj o"kZ 2016 

ls 2020 ds fy, Ákpfyd eku&dsaMy ijh{k.k vkSj lsu ds <yku 

the control. Hence, combining chemical fertilizers with 

organic manure is advantageous in enhancing 

productivity of pearl millet.

To estimate soil nutrient loss through wind erosion, 

160 soil samples were collected from wind erosion 

sampler sites in hot arid climate of Jodhpur, Bikaner and 

Jaisalmer districts under four agricultural production 

systems, i.e., (i) bare land/denuded sandy plain (control), 

(ii) rainfed (pearl millet-based), (iii) irrigated and (iv) 

silvi-pastoral system. Except rainfed system, the samplers 

were also installed in all production systems in cold arid 

climate of Leh. The collected soil samples (N = 160) 

surrounding the wind erosion samplers were 

characterized for soil physico-chemical properties, e.g. 

soil texture, pH, electrical conductivity, soil organic 

carbon, available nutrients etc. The high sand content 

(72.6-96.6%) across all production systems and locations 

indicated the sandy nature of soils in the arid regions. Silt 

(0.23-24.4%) and clay (0.18-7.98%) content varied more 

with production systems, especially in rainfed and silvi-

pastoral systems, indicating potential impacts of land use 

and management. Likewise, pH varied from 6.98 to 9.85 

with the mean of 8.47, indicating soil alkaline in reaction. 

Electrical conductivity (EC) of soil, ranging from 0.02 to 
-10.49 dS m , indicated low salinity levels. Soil organic 

carbon (SOC) varied from 0.01% to 0.43% and was 

categorized as low. Available phosphorus and potassium 
-1 -1ranged from 2.17 to 78.3 kg ha and 97.0 to 526 kg ha , 

respectively. The DTPA extractable iron (Fe), manganese 

(Mn), zinc (Zn) and copper (Cu) content varied from 0.30 
-1 -1 -1 to 6.29 mg kg , 0.82 to 12.1 mg kg , 0.20 to 3.70 mg kg

-1and 0.01 to 2.67 mg kg , respectively. The Fe content was 

found higher in agricultural production systems of 

Jodhpur as compared to that in Bikaner and Jaisalmer. The 

control (bare land) system had lower concentrations of all 

micronutrients in comparison to that in other production 

systems, particularly in Bikaner and Jaisalmer. 

Temporal variation in normalized difference 

vegetation index (NDVI) was explored in western 

Rajasthan to understand dynamics of land productivity. 

Physico-chemical properties of wind erosion samples 

Trend Identification in vegetation index over western 

Rajasthan
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vuqeku ijh{k.k dk mi;ksx djds ySaMlSV laxzg&2 fV;j&1 

Lrj&2 okf"kZd lkekU;h—r varj ouLifr lwpdkad lexz ¼30 

ehVj fjt‚Y;w'ku½ dh le; J`a[kyk esa ço`fÙk;ksa dk fo'y"k.k fd;k 

x;kA ifj.kkeksa ls Kkr gqvk fd o"kZ 2001 ls 2015 dh vof/k ds 

nkSjku] lkekU;h—r varj ouLifr lwpdkad us yxHkx 70 Áfr'kr 

{ks= esa e/;e ls etcwr ldkjkRed #>ku n'kkZ;k] tcfd 27 

Áfr'kr {ks= esa dksbZ ço`fÙk ugha n'kkZbZ ¼fp= 1-9 ,½A ;|fi] o"kZ 

2016 ls 2020 dh vof/k ds nkSjku] Hkwfe ds ,d cM+s fgLls ¼65 

Áfr'kr {ks=½ esa lkFkZd #>ku ugha ik, x, ¼fp= 1-9 ch½A

if'peh jktLFkku dh o"kkZ vkSj thjk dh Qly ds fy, 
Qly lkaf[;dh ¼{ks=Qy+] mRiknu vkSj mRikndrk½ esa 
nh?kZdkfyd #>ku dk la'kksf/kr eku&dsaMy ijh{k.k }kjk 
vkdyu fd;k x;k vkSj lsu ds <yku vuqekud ijh{k.k dk 
mi;ksx djds ço`fÙk ifjek.k dh x.kuk dh xbZA o"kZ 1950 ls 
2021 vof/k ds fy, fxzMsM vk¡dM+ksa ¼0-25 fMxzh × 0-25 fMxzh½ dk 
mi;ksx djds okf"kZd o"kkZ ds #>kuksa dk fo'ys"k.k fd;k x;kA 
ifj.kkeksa ls Kkr gqvk fd tkyksj] lhdj vkSj >qa>quw ds vfrfjDr 
lHkh ftyksa ds dbZ {ks=ksa esa okf"kZd o"kkZ esa mYys[kuh; :i ls o`f) 
¼2-5 fe-eh- Áfr o"kZ½ ¼ih<0-05½ vkSj guqekux<+ esa deh gqbZ 
¼fp= 1-10½A blds vfrfjDr] thjk dh Qly lkaf[;dh ¼o"kZ 
1985 ls 2020½ esa ftysokj ço`fÙk fo'ys"k.k fd;k x;kA thjk ds 
varxZr Qly {ks=Qy esa xaxkuxj] >qa>quw vkSj lhdj ds vfrfjDr 
lHkh ftyksa esa mYys[kuh; o`f) ¼ih<0-05½ ikbZ xbZA thjk ds 

thjk ds {ks=Qy] mRiknu vkSj mRikndrk ds nh?kZdkyhu 

:>ku

Trends in time series of Landsat collection-2 tier-1 level-2 

annual NDVI composite (30 m resolution) were identified 

by using non-parametric Mann Kendall test and Sen's 

slope estimation test for two periods, i.e., 2001-2015 and 

2016-2020 using Google Earth Engine (GEE) platform. 

The results revealed that during 2001-2015 period, about 

70% of the area depicted a moderate to strong positive 

trends in NDVI while 27% did not reveal any trend (Fig. 

1.9a). However, during 2016-2020 period, no significant 

trends were identified in a major portion of land (65% 

area) while 15% and 20% of the land area showed 

significant positive and negative trends, respectively 

(Fig. 1.9b). 

Long-term trends in rainfall of western Rajasthan 

and crop statistics (acreage, production and productivity) 

for cumin crop were detected by using modified Mann-

Kendall test and trend magnitudes were calculated by 

using Sen's slope estimator. The trends in annual rainfall 

were analyzed using gridded data (0.25°×0.25°) for 1950-

2021 period. The result revealed significantly increasing 
-1trends (p<0.05) of the annual rainfall (up to 2.5 mm year ) 

in several patches of all the districts except Jalore, Sikar 

and Jhunjhunu and decreasing trend in Hanumangarh 

(Fig. 1.10). Further, district-wise trend analysis in crop 

Long-term trends of acreages, production and 

productivity of cumin

fp= 1-9 if'peh jktLFkku ds fy, nks vof/k;ksa] ¼,½ 2001&15 vkSj ¼ch½ 2016&20 ds nkSjku 
lkekU;h—r varj ouLifr lwpdkad esa #>ku n'kkZrs eku&dsaMy ijh{k.k ds ifj.kke

Fig. 1.9 Results of Mann-Kendall test indicating trends in normalized difference vegetation index 
for western Rajasthan during (a) 2001-15 and (b) 2016-20

(a) (b)



38

varxZr Qly {ks=Qy dk ço`fÙk ifjek.k 4510 gsDVs;j Áfr o"kZ 
¼ckM+esj½ ls ysdj esa 60 gsDVs;j Áfr o"kZ ¼pw:½ rd ik;k x;kA 
blh Ádkj] thjk ds mRiknu esa xaxkuxj] >qa>quw vkSj guqekux<+ 
dss vfrfjDr lHkh ftyksa esa mYys[kuh; o`f) ¼ih<0-05½ ns[kh xbZ] 
ftldk ifjek.k 1740 Vu Áfr o"kZ ¼tks/kiqj½ ls ysdj 10 Vu Áfr 
o"kZ ¼pw:½ jgkA thjk dh mRikndrk ds #>kuksa us pw: ¼7-34 
fd-xzk- çfr gsDVs;j çfr o"kZ½ vkSj ukxkSj ¼6-55 fd-xzk- çfr 
gsDVs;j çfr o"kZ½ esa mYys[kuh; o`f) ¼ih<0-05½ vkSj lhdj 
¼&5-78 fd-xzk- çfr gsDVs;j çfr o"kZ½ esa mYys[kuh; deh 
¼ih<0-05½ n'kkZbZA

o"kZ 2020&21 dh mixzg vkbZvkj,l&,yvkbZ,l,l&III 
Nfo;ksa ¼fp= 1-11½ dk mi;ksx djds 1%50]000 iSekus ij if'peh 
jktLFkku ds 13 ftyksa ds 2]09]61]984-66 gsDVs;j {ks= ds Hkwfe 
mi;ksx@Hkwfe vkoj.k ekufp= rS;kj fd, x,A ifj.kkeksa }kjk 
bafxr gqvk fd 58 çfr'kr {ks= esa —f"k ;ksX; Hkwfe fLFkr gS ¼32 
çfr'kr {ks= ,dy Qly ds varxZr vkSj 26 çfr'kr {ks= nksgjh 
Qly ds varxZr½] blds ckn 27 çfr'kr {ks= jsr ds Vhyksa ds 

if'peh jktLFkku ds fy, Hkwfe mi;ksx@Hkwfe vkoj.k ekufp=ksa 

dk fodkl

statistics of cumin (1985-2020) was performed. Crop 

acreage under cumin indicated significantly increasing 

trends (p<0.05) in all the districts except Ganaganagar, 

Jhunjhunu and Sikar. Trend magnitude for crop acreage 
-1under cumin ranged from 4510 ha year  (Barmer) to 60 ha 

-1year  (Churu). Likewise, production of cumin revealed a 

significantly increasing trend (p<0.05) in all districts 

except Ganaganagar, Jhunjhunu and Hanumangarh with 
-1magnitude ranging from 1740 t year  (Jodhpur) to 10 t 

-1year  (Churu). Trends in cumin productivity were found 
-1significantly increasing (p<0.05) in Churu (7.34 kg ha  

-1 -1 -1year ) and Nagaur (6.55 kg ha  year ) and significantly 
-1 -1decreasing (p<0.05) in Sikar (-5.78 kg ha  year ).

Land use/land cover map of 13 districts of Rajasthan 

encompassing an area of 2,09,61,984.66 ha were 

generated at 1:50K scale using IRS-LISS-III images of 

2020-21 (Fig. 1.11). The results revealed presence of 

Development of land use/land cover maps for western 

Rajasthan

fp= 1-10 if'peh jktLFkku dh okf"kZd o"kkZ esa lkFkZd ço`fÙk ¼ih<0-05½ ds ifjek.k ¼1950&2021½
Fig. 1.10 Magnitudes of significant trend (p<0.05) in annual rainfall of western Rajasthan (1950-2021)
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varxZr] 4-47 çfr'kr {ks= catj@iRFkjnkj HkwHkkx ds varxZr] 5-7 
çfr'kr {ks= >kfM+;ksa ds varxZr vkSj 0-52 çfr'kr {ks= 
m|ksx@[kuu ds varxZr ik;k x;kA

uoacj] 2023 vkSj ekpZ] 2024 eghuksa ¼rkfydk 1-4½ ds nkSjku 
lsafVuy 2, MsVk dk mi;ksx dj jkex<+ ls jkukm {ks= ds fy, 
lkekU;h—r varj ouLifr lwpdkad ¼,uMhohvkbZ½] e`nk 
lek;ksftr ouLifr lwpdkad ¼,l,ohvkbZ½] mUur ouLifr 
lwpdkad ¼bZohvkbZ½] iÙkh {ks= lwpdkad ¼,y,vkbZ½] lkekU;h—r 
varj ty lwpdkad ¼,uMhMCY;wvkbZ½ vkSj gjk yky ouLifr 
lwpdkad ¼thvkjohvkbZ½ tSls fofHkUu ouLifr lwpdkadksa dh 
x.kuk dh xbZA uoacj] 2023 vkSj ekpZ] 2024 ds nkSjku bZohvkbZ dk 
ewY; Øe'k% &1-7 ls 1-9 vkSj &1-8 ls 1-7 ds chp ik;k x;kA nksuksa 
eghuksa ds nkSjku ,uMhohvkbZ vkSj ,l,ohvkbZ dk eku yxHkx 
leku FkkA okuLifrd xfrdh esa jkex<+ ls jkukm {ks= rd 
foyk;rh ccwy] ysIVkMsfu;k ik;jksVsfDudk] ,sjok tkokfudk] 
dSyhxksue i‚yhxksuksbM~l dk çHkqRo vkSj dSyksVªksfil çkslsjk ¼le 
ls /kukuk rd cj[kku fVCck½] VsÝksfl;k QkYlhQksfeZl ¼[kqb;kyk 

jktLFkku ds 'kq"d ftyksa esa ouLifr fofo/krk dk ewY;k¡du

arable lands in 58% area (32% area under single crop and 

26% area under double crop), followed by 27% area under 

sand dunes, 4.47% area under barren/rocky terrain, 5.7% 

area under scrublands and 0.52% area under industry/ 

mining.

Different vegetation indices like Normalized 

Difference Vegetation Index (NDVI), Soil Adjusted 

Vegetation Index (SAVI), Enhanced Vegetation Index 

(EVI), Leaf Area Index (LAI), Normalized Difference 

Water Index (NDWI) and Green Red Vegetation Index 

(GRVI) were calculated for Ramgarh to Ranau area using 

Sentinel 2A data during November, 2023 and March, 

2024 months (Table 1.4). The value of EVI was ranging 

from -1.7 to 1.9 and -1.8 to 1.7 during November, 2023 

and March, 2024, respectively. The value of NDVI and 

SAVI was almost same during both months. Vegetative 

dynamics showed dominance of Acacia tortilis, 

Assessment of vegetation diversity in arid districts of 

Rajasthan 

fp= 1-11 o"kZ 2021 dh vkbZvkj,l ,yvkbZ,l,l&III mixzg bestjh dk mi;ksx djds 
rS;kj fd;k x;k if'peh jktLFkku dk Hkwfe mi;ksx@Hkwfe vkoj.k ekufp=

Fig. 1.11 Land use/land cover map of western Rajasthan prepared 
using IRS LISS-III satellite imageries of year 2021
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Vksy ds ikl½] ØksVsykfj;k cqjfg;k ¼N=y xk¡o ds ikl½] VfxZMe] 
ysfl;qjl flafMdl ¼/kukuk xk¡o ds ikl½] dSfl;k 
v‚xfLVQksfy;k ¼ckluihj xkao ds ikl½ iSfude dk çHkqRo 
tSlyesj esa ns[kk x;k ¼fp= 1-12½A foyk;rh ccwy dh Åaph vkSj 
?kuh dSuksih eq[; :i ls ugj {ks=] lM+d ds fdukjs vkSj ekuo 
cfLr;ksa ds ikl ns[kh xbZA lh- i‚yhxksuksbM~l] ,y- 
ik;jksVsfDudk vkSj ,- tkokfudk çHkqRo okys {ks= esa mPp ouLifr 
fofo/krk ns[kh xbZ vkSj foyk;rh ccwy çHkqRo okys {ks= esa lcls 
de ouLifr fofo/krk ntZ dh xbZA bafMxksQsjk vtsaZfV;k] 
fMIVjhft;e XykSde] ØksVksykfj;k cqjfg;k] Qkxksfu;k ,lihih 
vkSj vfjfLVM~l ,lihih ds vkxeu us ouLifr {kj.k dk ladsr 
fn;kA lh- i‚yhxksuksbM~l fufeZr usc[kk;ksa dk Hkh v/;;u fd;k 
x;k vkSj usc[kk;ksa esa 8 ifjokjksa dk çfrfuf/kRo djus okyh dqy 11 
ikS/kksa dh çtkfr;k¡ ns[kh xbZaA ?kkl dh çtkfr] vkspFkksDyksvk 
daçslk 70-9 ds egRoiw.kZ ewY; lwpdkad ¼vkbZohvkbZ½ eku ds lkFk 

Prosophis juliflora, Leptadenia pyrotechnica, Aerva 

javanica, Calligonum polygonoides from Ramgarh to 

Ranau area and dominance of Calotropis procera 

(Barkhan dunes from Sam to Dhanana), Tephrosia 

falsiformis (near Khuiyala toll), Crotalaria burhia (near 

Chattral village), Panicum turgidum, Lasiurus scindicus 

(near Dhanana village), Cassia augustifolia (near 

Basanpeer village) in Jaisalmer (Fig. 1.12). The higher 

and dense canopy of P. juliflora was mainly observed 

along the canal area, road sides and near human 

settlements. Higher vegetation diversity was observed in 

C. polygonoides, L. pyrotechnica and A. javanica 

dominated area and lowest vegetation diversity was 

reported in P. juliflora dominated area. Arrival of 

Indigofera argentia, Dipterygium glaucum, Crotolaria 

fp= 1-12 lkekU;h—r varjouLifr lwpdkad ds ekufp= ¼,½ jktLFkku jkT; 
¼ch½ tSlyesj ftys] fofHkUu çeq[k ikS/kksa dh çtkfr;k¡

Fig. 1.12 Maps of normalized difference vegetation index for (a) Rajasthan state 
(b) Jaisalmer district, showing different dominant plant species

(a) (b)
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çeq[k çtkfr FkhA vfjfLVMk iztkfr;ka vkSj bafMxksQsjk vtsZfUV;k 
Øe'k% 54-3 vkSj 43-4 ds vkbZohvkb eku ds lkFk lg&çeq[k 
çtkfr;k¡ ikbZ xbZA

guqekux<+] pw: vkSj chdkusj esa —f"k ;ksX; Hkwfe dh çeq[k 
e`nk J`a[kykvksa ls dqy 191 e`nk uewus] fcanqvksa ds HkkSxksfyd 
funsZ'kkadksa lfgr] ,d= fd, x,A e`nk J`a[kyk esa ,vksfy;u 
¼eSnkuh vkSj ÅcM+&[kkcM+½] tyks<+ eSnku] varj&Vhyk eSnku] 
fefJr fVCck vkSj isfMesaV Hkw&vk—fr;k¡ 'kkfey jghaA vkerkSj ij 
e`nk {kkjh;] xSj&yo.kh; ikbZ xbZ] ftlesa tSfod dkcZu vkSj 
miyC/k QkWLQksjl dh ek=k de ls e/;e vkSj miyC/k iksVsf'k;e 
dh ek=k e/;e ls mPp ntZ dh xbZA e`nk dk dqy QkWLQksjl 329 
ls 708 fe-xzk- Áfr fd-xzk- ¼guqekux<+½] 221 ls 536 fe-xzk- Áfr 
fd-xzk- ¼pw:½] vkSj 225 ls 627 fe-xzk- Áfr fd-xzk- ¼chdkusj½ rd 
ik;k x;kA e`nk ds dqy QkWLQksjl esa vdkcZfud QkWLQksjl 
guqekux<+] pw: vkSj chdkusj esa Øe'k% 75 Áfr'kr ¼62 ls 87 
Áfr'kr rd½] 78 Áfr'kr ¼73 ls 85 Áfr'kr rd½ vkSj 78 Áfr'kr 
¼60 ls 89 Áfr'kr rd½ vkSj dkcZfud QkWLQksjl Øe'k% 24 
Áfr'kr ¼12 ls 38 Áfr'kr rd½] 22 Áfr'kr ¼15 ls 27 Áfr'kr 
rd½ vkSj 22 Áfr'kr ¼11 ls 40 Áfr'kr rd½ ntZ fd;k x;kA 
e`nk vof'k"V QkWLQksjl ds çeq[k iquiZzkIr :i gkbMª‚Dlh,isVkbV 
QkWLQksjl ¼105 ls 484 fe-xzk- Áfr fd-xzk-½] QkbVsV QkWLQksjl 
¼35 ls 197 fe-xzk- Áfr fd-xzk-½ vkSj vo#) QkWLQksjl ¼3 ls 225 
fe-xzk- Áfr fd-xzk-½ ik, x, ¼fp= 1-13½A çkIr QkWLQksjl va'k 
guqekux<+ dh e`nk esa gkbMª‚Dlh,isVkbV QkWLQksjl > vojksf/kr 
QkWLQksjl > QkbVsV QkWLQksjl > Mkb&dSfY'k;e QkWLQksjl > 
,Y;qfefu;e QkWLQksjl > v‚DVk&dSfY'k;e QkWLQksjl > vk;ju 
QkWLQksjl] pw: dh e`nk esa gkbMª‚Dlh,isVkbV QkWLQksjl > 
QkbVsV QkWLQksjl > vojksf/kr QkWLQksjl > ,Y;qfefu;e 
QkWLQksjl > Mkb&dSfY'k;e QkWLQksjl > v‚DVk&dSfY'k;e 
QkWLQksjl > vk;ju QkWLQksjl] rFkk chdkusj dh e`nk esa 
gkbMª‚Dlh,isVkbV QkWLQksjl > QkbVsV QkWLQksjl > 
,Y;qfefu;e QkWLQksjl > vojksf/kr QkWLQksjl > 
v‚DVk&dSfY'k;e QkWLQksjl > Mkb&dSfY'k;e QkWLQksjl > 
vk;ju QkWLQksjl ds Øe esa ik, x,A e`nk ds dqy QkWLQksjl dk 
80 Áfr'kr ls vf/kd gkbMª‚Dlh,isVkbV QkWLQksjl] QkbVsV 
QkWLQksjl rFkk vojksf/kr QkWLQksjl ds va'kksa esa ik;k x;k] tks 
ç—fr esa nqxZe ;k [kjkc :i ls igq¡p ;ksX; ik;k x;kA çk;ksfxd 
{ks= esa QkWLQksjl dk rhu Lrjksa ;Fkk dksbZ QkWLQksjl ugha ¼ih ½] 0

QkWLQksjl dh vuq'kaflr [kqjkd ds vk/kkj ij j[kj[kko QkWLQksjl 
¼ih ½] vkSj vf/kdre vo'kksf"kr QkWLQksjl ¼ih ½ ds vk/kkj ij 1 2

guqekux<+] pw: vkSj chdkusj dh Ñf"k ;ksX; Hkwfe esa e`nk 

QkWLQksjl dk y{k.ko.kZu

burhia, Fagonia spp. and Aristids spp. indicated the 

vegetation degradation. The C. polygonoides created 

nebkhas were also studied and a total of 11 plant species 

representing 8 families were observed in nebkhas. The 

grass species, Ochthochloa compressa was the dominant 

species with important value index (IVI) value of 70.9. 

The co-dominant species were Aristida spp. and 

Indigofera argentia with IVI value of 54.3 and 43.4, 

respectively. 

A total of 191 geo-referenced soil samples were 

collected from major soil series of arable lands in 

Hanumangarh, Churu and Bikaner. The soil series 

represented the aeolian (plains and hummocky), alluvial 

plain, interdunal plain, dune complex and pediments 

landforms. Generally, soils are alkaline, non-saline 

having low to medium organic carbon, available 

phosphorus (P) and medium to high available potassium 
-1(K). Total soil P ranged from 329-708 mg kg  

-1 (Hanumangarh), 221-536 mg kg (Churu), and 225-627 
-1 mg kg (Bikaner). In total soil P, inorganic P comprises of 

75% (62-87%), 78% (73-85%) and 78% (60-89%) and 

organic P of 24% (12-38%), 22% (15-27%) and 22% (11-

40%) in Hanumangarh, Churu and Bikaner, respectively. 

The major recovered forms of residual soil P are 
-1hydroxyapatite P (105-484 mg kg ), phytate P (35-197 mg 

-1 -1kg ) and occluded P (3-225 mg kg ) (Fig. 1.13). The 

received P fractions were found in order of hydroxyapatite 

P > occluded P > phytate P > di-calcium P > aluminum P > 

octa-calcium P > iron P in soils of Hanumangah, 

hydroxyapatite P > phytate P > occluded P > aluminum P > 

di-calcium P > octa-calcium P > iron P in soils of Churu, 

and hydroxyapatite P > phytate P > aluminum P > 

occluded P > octa-calcium P > di-calcium P > iron P in 

soils of Bikaner. More than 80% of total soil P was 

observed in fractions of hydroxyapatite P, phytate P and 

occluded P, which remains inaccessible or poorly 

accessible in nature. 

Development of P gradients in experimental field 

was started in July 2023 at three levels, i.e., no P (P0), 

maintenance P based on recommended dose of P (P1), and 

enriched P based on maximum adsorbed P (Qmax) (P2). 

Characterization of soil phosphorus in arable lands of 

Hanumangrah, Churu and Bikaner
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fp= 1-13 guqekux<+] pw: vkSj chdkusj ftyksa dh —f"k ;ksX; Hkwfe esa QkWLQksjl va'kksa esa fHkUurk
Fig. 1.13 Variation in P fractions in arable lands of Hanumangarh, Churu and Bikaner districts

fp= 1-14 fofHkUu e`nk QkWLQksjl ço.krkvksa ds chp miyC/k QkWLQksjl vkSj vf/kdre QkWLQksjl lks[kus dh {kerk ¼D;wesDl½ esa fHkUurk
Fig. 1.14 Variation in available P and maximum P adsorbed capacity (Qmax) among different soil P gradients

le`) QkWLQksjl ij ifjofrZrk <yku dk fodkl tqykbZ 2023 esa 
'kq: fd;k x;kA QkWLQksjl <yku ds rgr~ e`nk ds QkWLQksjl 
fLFkjhdj.k ds fy, ,d laiw.kZ Qly ds :i esa pkjk Tokj mxk;k 
x;kA QkWLQksjl ds c<+rs Lrj ds lkFk miyC/k QkWLQksjl ¼4 ls 53 
fe-xzk- Áfr fd-xzk-½ esa o`f) vkSj vf/kdre vo'kksf"kr QkWLQksjl 
¼316 ls 283 fe-xzk- Áfr fd-xzk-½ esa deh ds lkFk ,d O;kid 
fHkUurk ns[kh xbZ ¼fp= 1-14½A

o"kZ 1990 ls 2020 rd ds o"kkZ vk¡dM+ksa ls irk pyrk gS fd 
cUuh pjkxkg {ks= dh okf"kZd o"kkZ esa mYys[kuh; ifjorZu ¼60 

cUuh pjkxkg esa Hkwfe vkoj.k] e`nk yo.krk vkSj tSo fofo/krk 

dk v/;;u

Fodder sorghum as an exhaustive crop was grown for 

soil P stabilization under the P gradients. A wide variation 
-1with an increase in available P (4-53 mg kg ) and decrease 

-1in Qmax (316-283 mg kg ) was observed with increasing 

level of P (Fig. 1.14).

The rainfall data of 1990 to 2020 revealed a 

substantial annual variability (60%) across the Banni 

grassland region, while peak temperature occurring from 

April to June (CV 0.014) over past three decades. The 

Monitoring land cover, soil salinity and biodiversity in 

Banni grassland 
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çfr'kr½ gqvk gS] tcfd vçSy ls twu ds chp vf/kdre rkieku 
ntZ fd;k x;k ¼lhoh 0-014½ tks fiNys rhu n'kdksa esa fLFkj jgkA 
bl vof/k esa cUuh {ks= esa vkSlr lkekU;h—r varj ouLifr 
lwpdkad esa okf"kZd fHkUurk 25osa ls 75osa ijlsaVkby ds chp jghA 
lcls U;wure vkSlr lwpdkad eku 1991 esa ¼0-044½ vkSj 
vf/kdre 2011 esa ¼0-096½ ntZ fd, x,A bl nkSjku] lwpdkad dk 
eku ¼ckgjh ekuksa dks NksM+dj½ 0 ls 0-162 ds chp jgk rFkk bl 
le; Øe vkSj okf"kZd vkSlr lwpdkad ds chp fodflr fd, x, 
,d jSf[kd e‚My us m/kZ~oxkeh ço`fÙk fn[kkbZ] tks cUuh pjkxkg esa 
gfj;kyh dh fLFkfr esa o`f) dks n'kkZrk gS ¼fp= 1-15½A

foyk;rh ccwy çeq[k ouLifr çtkfr gS ftldh vf/kdre 
?kuRork ¼0 ls 1289 o`{k çfr gsDVs;j½ ikbZ xbZ] blds ckn tky 
çtkfr ¼0 ls 311 o`{k çfr gsDVs;j½ dk LFkku jgkA e`nk,¡ {kkjh; 
ç—fr dh gSa ¼ih,p 7-65 ls 9-16½ vkSj [kkjsiu esa O;kid :i ls 
fHkUurk ikbZ xbZ] dqN LFkkuksa ij cgqr vf/kd [kkjkiu ¼fo|qr 
pkydrk( 0-34 ls 47-7 Mslh lhesal çfr ehVj½ ntZ dh xbZA 
fo|qr pkydrk Åijh e`nk Lrj ¼0 ls 15 lseh½ dh rqyuk esa 
fupyh xgjkbZ ij vf/kd ikbZ xbZA

inter-annual variability of mean NDVI across the Banni 
th tharea from 1990-2020 ranged between 25  and 75  

percentiles. The lowest (0.044) and highest (0.096) mean 

NDVI values were recorded in the years 1991 and 2011, 

respectively. The NDVI ranged from 0 to 0.162 across the 

years 1990-2020 excluding the outliers. The lowest 

(0.044) and highest (0.096) mean NDVI values were 

recorded in the years 1991 and 2011, respectively. A linear 

model developed between annual mean NDVI and the 

timeline (1990-2020) demonstrates a rising trend, 

indicative of the increasing greenness status of the Banni 

grassland (Fig.1.15). 

Prosopis juliflora is the dominant plant species 
-1with maximum density (0-1289 trees ha ) followed by  

-1Salvodara sp. (0-311 trees ha ). The soils are alkaline (pH, 

7.65-9.16) and varied widely in salinity having very high 
-1at some points (EC; 0.34-47.7 dS m ). Soil EC was higher 

in the upper layer (0-15 cm) than lower soil depths. 

fp= 1-15 vof/k 1990&2020 ds nkSjku cUuh pjkxkg ds fy, lkekU;h—r varj ouLifr lwpdkad dh 
varj&okf"kZd ifjorZu'khyrk dks n'kkZrs c‚Dl Iy‚V

Fig. 1.15 Box plot showing inter-annual variability of normalized difference vegetation index 
for Banni grassland during 1990-2020
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tuunzO; laj{k.k vkSj j[kj[kko

Pkjkxkg ?kklsa

Pkjkxkg ?kklksa esa] vatu ?kkl] eksM+k /kke.k] xzke.kk] eqjB] 

cqjM+k rFkk vijkftrk ds ifjxzg.kksa dks Á{ks= esa lajf{kr fd;k 

x;kA

vatu ?kkl ds ik¡p thuçk:iksa ;Fkk 

dktjh&581] dktjh&588] dktjh&589] dktjh&657 vkSj 

dktjh&2221 dk nks ekud fdLeksa ¼dktjh vatu&358 vkSj 

dktjh vatu&2178½ ds lkFk pkjk mit rFkk blds vo;oksa ds 

fy, ewY;ka¡du fd;k x;kA ?kkl dh nks dVkbZ esa ikni Å¡pkbZ rFkk 

fVyj çfr ehVj iafä yEckbZ ds fy, thuçk:iksa esa lkFkZd varj 

ik;k x;kA pkjk mit thuçk:iksa ls çHkkfor ugha gqbZA ;|fi] 

fdLe dktjh&657 ¼Øe'k% 7076-7 vkSj 1647-4 fd-xzk- çfr 

gsDVs;j½ rFkk blds ckn dktjh&581 ¼Øe'k% 6007-5 vkSj 1546-2 

fd-xzk- çfr gsDVs;j½ ls vf/kdre gjk rFkk lw[kk pkjk dh mit 

ntZ dh xbZA fdLe dktjh&581 ds ikS/kksa dh Å¡pkbZ Hkh 

lokZf/kd ¼100-3 ls-eh-½ jgh] tcfd ekud fdLe dktjh 

vatu&2178 esa lokZf/kd dYys ¼58-3 fVyj çfr ehVj drkj 

yackbZ½ cus ¼rkfydk 2-1½A

 pjkxkg ?kklksa dk 

xq.koÙkkiw.kZ cht mRiknu fd;k x;k] ftlesa dktjh vatu&358 

¼76 fd-xzk-½] dktjh vatu&2178 ¼28 fd-xzk-½] dktjh&75 ¼12 

vatu ?kkl

thuizk:iksa dk ewY;k¡du% 

pjkxkg ?kkl dk xq.koÙkkiw.kZ cht mRiknu%

Germplasm conservation and maintenance

Range grasses

In range grasses, accessions of Cenchrus ciliaris, 

C. setigerus, Panicum antidotale, P. turgidum, 

Cyambopogon species and Clitoria ternatea were 

conserved under field conditions.

 In an evaluation trial of 

C. ciliaris, five genotypes viz. CAZRI-581, CAZRI-588, 

CAZRI-589, CAZRI-657 and CAZRI-2221 along with 

two checks (CAZRI Anjan-358 and CAZRI Anjan-2178) 

were evaluated for forage yield and its components. 

Genotypes showed significant variation for plant height 

and tillers over two cuts. Forage yields were non-

significantly affected by the genotypes. However, 

maximum green fodder and dry matter yields were 
-1recorded from CAZRI-657 (7076.7 and 1647.4 kg ha , 

respectively) followed by CAZRI-581 (6007.5 and 
-11546.2 kg ha , respectively). CAZRI-581 had the tallest 

plants (100.3 cm), while check CAZRI Anjan-2178 had 
-1the maximum number of tillers (58.3 tillers m  row 

length) (Table 2.1).

 Quality seeds for 

range grasses including CAZRI Anjan-358 (76 kg), 

CAZRI Anjan-2178 (28 kg), CAZRI-75 (12 kg) and 

Cenchrus ciliaris

Evaluation of genotypes:

Range grass quality seed production:

tSo fofof/krk laj{k.k] okf"kZd o cgqokf"kZd ikni lq/kkj
Biodiversity Conservation, Improvement of Annuals and Perennials
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fd-xzk-½ rFkk lso.k ?kkl ¼1-675 fd-xzk-½ 'kkfey jgsaA lkFk gh] iwoZ 

esa LFkkfir dktjh vatu&358] dktjh vatu&2178] /kke.k ?kkl 

¼fdLe dktjh&76½ rFkk lso.k ?kkl ds cht mRiknu Hkw[k.Mksa dk 

Hkh j[kj[kko fd;k x;k ¼fp= 2-1½A

sewan grass (1.675 kg) were procured. Previously 

established seed production plots of CAZRI Anjan-358, 

CAZRI Anjan-2178, C. setigerus var. CAZRI-76 and 

Lasiurus sindicus grasses were also maintained (Fig. 2.1).

çtud cht mRiknu%

vatu ?kkl esa drkj varj dk ewY;ka¡du%

 vatu ?kkl dh fdLeksa ds ukfHkdh; vkSj 

çtud cht mRiknu dk;ZØe 'kq: fd, x, vkSj vatu ?kkl 

¼dktjh&76½ ds ukfHkdh; cht Á[kaM dks LFkkfir fd;k x;kA 

dktjh vatu&358 ¼0-20 fd-xzk-½] dktjh vatu&2178 ¼0-375 

fd-xzk-½ vkSj /kke.k ¼0-045 fd-xzk-½ ds ukfHkdh; cht mRikfnr 

fd, x,A dktjh vatu&358 ¼600 oxZ ehVj {ks=½ vkSj dktjh 

vatu&2178 ¼0-1474 gsDVs;j½ ds çtud cht Á[kaM LFkkfir 

fd, x,A dktjh vatu&358 ¼12-3 fd-xzk-½ vkSj eksB ¼dktjh 

eksB&4( 1090 fd-xzk-½ ds çtud cht mRikfnr fd, x,A

 vatu ?kkl dh rhu 

fdLeksa] ;Fkk dktjh vatu&2178] dktjh vatu&358 ,oa 

dktjh&75 ds cht mRiknu] pkjk mRiknu ,oa cht xq.koÙkk ij 

drkj varj ds çHkko dk ewY;ka¡du fd;k x;kA [kjhQ 2022 esa 

84 oxZ ehVj ¼8-4 eh- × 10 eh-½ {ks=Qy dh D;kjh esa 70 vkSj 140 

ls-eh- drkj varj ij Qly dks [ksr esa LFkkfir fd;k x;k 

¼fp= 2-2½A gjk pkjk rFkk lw[kh ?kkl dh mit ij drkj varj dk 

lkFkZd çHkko ugha ns[kk x;k] ijarq fdLeksa ds chp ;g çHkko 

lkaf[;dh; :i ls lkFkZd ¼ih eku 0-05 ls de½ jgkA lokZf/kd 

gjk pkjk vkSj lw[kh ?kkl mit dktjh vatu&75 ¼Øe'k% 51-2 

rFkk 25-16 fDoaVy çfr gsDVs;j½ esa ntZ dh xbZ] blds ckn 

dktjh vatu&2178 ¼Øe'k% 48-8 rFkk 21-7 fDoaVy çfr gsDVs;j½ 

jgk] tcfd U;wure mit dktjh vatu&358 ls çkIr gqbZA

cht çkS|ksfxdh vuqla/kku

Breeder seed production:

Influence of row spacing in Cenchrus ciliaris:

 Nucleus and breeder seed 

production program of Cenchrus ciliaris varieties was 

undertaken and nucleus seed plot of C. setigerus (CAZRI-

76) was established. Nucleus seeds of CAZRI Anjan-358 

(0.20 kg), CAZRI Anjan-2178 (0.375 kg) and C. setigerus 

(0.045 kg) were produced. Breeder seed plots of CAZRI 
2 Anjan-358 (600 m area) and CAZRI Anjan-2178 (0.1474 

ha) were established. Breeder seeds of CAZRI Anjan-358 

(12.3 kg) and moth bean (CAZRI Moth-4; 1090 kg) were 

produced.

 Effect of 

row spacing on seed yield, forage yield, and seed quality 

in anjan grass (Cenchrus ciliaris L.) was evaluated with 

three varieties (CAZRI Anjan-2178, CAZRI Anjan-358 

and CAZRI-75). Crop was established in the field at 70 
2and 140 cm row spacings with a plot area of 84 m  (8.4 m × 

10 m) in kharif 2022 (Fig. 2.2). Effect of row spacings on 

both green fodder as well as dry matter yields was found 

non-significant; however, the effect of varieties was found 

significant (p<0.05) with highest green fodder and dry 
-1matter yields in CAZRI Anjan-75 (51.2 and 25.16 q ha , 

respectively) followed by CAZRI Anjan-2178 (48.8 and 
-121.7 q ha , respectively) and least in CAZRI Anjan-358.

Seed technology research 

fp= 2-1 pkSM+h drkj varj ij vatu ?kkl dh fdLeksa ¼,½ dktjh vatu&358 vkSj ¼ch½ dktjh vatu&2178 dk cht mRiknu
Fig. 2.1 Seed production plots of Cenchrus ciliaris varieties (a) CAZRI Anjan-358 and (b) CAZRI Anjan-2178 at wider row spacing

(a) (b)
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Qlysa

cktjk

xeZ 'kq"d okrkoj.k ds vuqdwy 'kh?kz idus okyh ladj fdLeksa dk 

fodkl%

cgq&LFkkfud ladj ewY;ka¡du ijh{k.k%

ladj ewY;ka¡du ijh{k.k%

 laLFkku esa xehZ ds eghuksa esa u, ladjksa ds fodkl vkSj 
çtuu lkexzh c<+kus gsrq fcuk ekSle ds ulZjh yxkbZ xbZA vf[ky 
Hkkjrh; lefUor 'kks/k ifj;kstuk ijh{k.k esa çLrqr djus ds fy, 
ukS ijh{k.k ladjksa ftlesa ik¡p çfof"V;k¡ ¼lhtsM,p&272] 
lhtsM,p&273] lhtsM,p&274] lhtsM,p&275] lhtsM,p& 
276½ vkbZ,pVh ¼vxsrh½ rFkk rhu çfof"V;k¡ ¼lhtsM,p&269] 
lhtsM,p&270] lhtsM,p&271½ dks ,,pihVh ¼vxsrh½ nwljs o"kZ 
ds ijh{k.k esa 'kkfey djus gsrq chtksa dk xq.ku fd;k x;kA ,d 
ijh{k.k ladj lhtsM,p&267 ds chtksa dks ,,pihVh ¼vxsrh½ 
rhljs o"kZ ds ijh{k.k gsrq xq.kk fd;k x;kA

 yksdfç; ekud fdLeksa ds 
lkFk rhu LFkkuksa ¼tks/kiqj] tSlyesj vkSj chdkusj½ ij 20 vxsrh 
ijh{k.k ladjksa dk ewY;k¡du fd;k x;k rFkk lefUor ijh{k.kksa ds 
rgr ewY;k¡du ds fy, lkr vk'kktud ijh{k.k ladjksa dks çLrqr 
fd;k x;kA ladj çfof"V lhtsM,p&267 us 3519 fd-xzk- çfr 
gsDVs;j dh vf/kdre vkSlr cht mit nh rFkk blds ckn ekud 
fdLe ,eih,e,p&42 ¼3139 fd-xzk- çfr gsDVs;j½ us Hkh vf/kd 
mit n'kkZbZA

 tks/kiqj esa rhu LFkkfud ijh{k.kksa ds rgr~ 
o"kkZ&vk/kkfjr ifjfLFkfr;ksa esa yksdfç; tk¡p ladjksa ;Fkk 
,p,pch&67 ¼vkbZ½] ihch&1756] vkj,pch&223 ds lkFk 141 
ijh{k.k ladjksa dk ewY;ka¡du fd;k x;kA mPp vukt mit ds 

Crops

Pearl millet 

Development of early maturing hybrids adaptive to 

hot arid environments:

Multi-location hybrid evaluation trial:

Hybrid evaluation trial:

 In the summer months, off-

season nursery was raised at the institute for development 

of new test hybrids and advancement of breeding 

material. Seeds of nine test hybrids were multiplied for 

submission to the coordinated trials including five entries 

(CZH-272, CZH-273, CZH-274, CZH-275, CZH-276) 

for IHT (early) and three entries (CZH-269, CZH-270 and 

CZH-271) for second year testing under AHPT (early). 

One test hybrid CZH-267 was multiplied for third year 

testing trial under AHPT (early). 

 Twenty early 

test hybrids were evaluated at three locations (Jodhpur, 

Jaisalmer and Bikaner) with popular check varieties and 

seven promising test hybrids were submitted to 

coordinated trials. The entry CZH-267 produced the 
-1highest mean seed yield of 3519 kg ha  followed by check 

-1MPMH-42 (31.39 kg ha ). 

 In three station trials at Jodhpur, 

141 test hybrids were evaluated with popular check 

hybrids viz., HHB-67 (I), PB-1756, RHB-223 under 

rainfed conditions. Promising early test hybrids were 

identified based on high grain yield (Table 2.2). A 

fp= 2-2 ?kkl Cy‚d esa fofHkUu drkj varj ij vatu ?kkl dh fdLeksa dh cqvkbZ
Fig. 2.2 Grass blocks of Cenchrus ciliaris varieties with variable row spacing
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vk/kkj ij vk'kktud vxsrh ijh{k.k ladjksa dh igpku dh xbZ 
¼rkfydk 2-2½A laLFkku dh ukfer ,e,l ykbuksa vkSj mUur 
xSj&ukfer vkj iafDr;ksa ds iqulaZ;kstu }kjk fodflr 100 ladjksa 
ds fy, ,d laHkkfor mit ijh{k.k ¼ihokbZVh½ Hkh yxk;k x;kA 
ijh{k.k ladjksa esa tYnh Qwy vkus ds lkFk vf/kd mit {kerk 
ns[kh xbZ ¼rkfydk 2-2½A blds vfrfjDr] vf[ky Hkkjrh; 
lefUor 'kks/k ifj;kstuk ijh{k.k tSls çkjafHkd ladj ijh{k.k 
¼vxsrh½ vkSj mUur ladj ,oa tula[;k ijh{k.k ¼vxsrh½] ftlesa 
Øe'k% 17 vkSj 09 çfof"V;k¡ 'kkfey jgh] dk laLFkku esa ewY;k¡du 
fd;k x;k rFkk vf/kd vukt mit okyh vk'kktud çfof"V;ksa 
dh igpku dh xbZ ¼rkfydk 2-2½A

 Qly ds ekSle ds 
nkSjku tks/kiqj vkSj chdkusj esa vyx&vyx ihf<+;ksa dh 428 
çfof"V;ksa dk Hkh ewY;ka¡du fd;k x;k] ftuesa ls 1074 vk'kktud 

var%çtkr iquZLFkkid çfof"V;ksa dk fodkl%

potential yield trial (PYT) was also conducted with 100 

hybrids developed by recombining designated MS lines 

and advance non-designated R lines of CAZRI. The test 

hybrids showed higher yield potential and early flowering 

(Table 2.2). Besides this, 17 and 09 entries were also 

evaluated at institute under AICRP trials, i.e., initial 

hybrid trials-early (IHT-E) and advanced hybrid and 

population trials-early (AHPT-E), respectively, and 

identified the promising entries for high grain yield 

(Table 2.2).

 During the 

cropping season, 428 entries of different segregating 

generation were also evaluated at Jodhpur and 

Bikaner, from which 1074 promising progenies were 

Development of inbred restorer lines:
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larfr;ksa dks çksUufr ds fy, pquk x;kA blds vfrfjDr] 376 
Lofu"ksfpr lef"V;ksa ls 307 larfr;ksa dk p;u fd;k x;k 
¼rkfydk 2-3½A

selected for advancement.  In addition, 307 

progenies were selected from 376 selfed populations 

(Table 2.3). 

jksx çfrjks/kh var%çtkfr;ksa vkSj ladjksa dh igpku%

cktjk fdLeksa ds chtksa dh vk;keh fo'ks"krk,¡%

 [kjhQ _rq 
ds nkSjku :X.k Hkw[kaM esa e`nqjksfey vkflrk jksx ds çfr cktjk ds 
146 ijh{k.k ladjksa vkSj 34 vkj iafDr;ksa dk ewY;ka¡du fd;k x;kA 
laosnu'khy çfof"V 7042,l cqvkbZ ls rhu lIrkg igys ijh{k.k 
çfof"V;ksa dh ik¡p iafä;ksa ds ckn NBh iafä esa laØe.k iafä ds 
:i esa cksbZ xbZA cqvkbZ ls 30 ls 60 fnuksa ds ckn Øe'k% 1 ls 5 vkSj 
1 ls 9 ds ekud iSekus ij e`nqjksfey vkflrk jksx vkSj CykLV jksx 
ds fy, Ldksfjax dh xbZA e`nqjksfey vkflrk jksx dh xaHkhjrk 0 
çfr'kr ls 100 çfr'kr ds chp ikbZ xbZ] ftlesa vfrlaosnu'khy 
çfof"V 7042,l esa jksx dh xaHkhjrk lcls vf/kd tcfd cktjk 
ijh{k.k çfof"V;ksa esa laØe.k de ik;k x;kA dqy 180 ijh{k.k 
çfof"V;ksa esa ls ,d mUur çtuu vkj iafä esa e`nqjksfey vkSj 
CykLV jksx ds çfr vR;f/kd laosnu'khyrk ikbZ xbZA 'ks"k lHkh 
ladj vkSj vkj iafä;k¡ e`nqjksfey jksx ds çfr çfrjks/kh ikbZ xbZ] 
ysfdu CykLV ds çfr lHkh iafä;k¡ cqvkbZ ds 60 fnu ckn 5 Ldksj 
ds lkFk e/;e :i ls çfrjks/kh ikbZ xbZA

 p;fur cktjk 
fdLeksa ds chtksa ds HkkSfrd ekinaMksa dk ewY;ka¡du fd;k x;k] 
ftudh cktjk vkVk ds HkkSfrd&jklk;fud vkSj dk;kZRed xq.kksa 
dks çHkkfor djus esa egRoiw.kZ Hkwfedk jgrh gSaA chtksa ds jax dk 
vkdyu iksVsZcy dSyksjhehVj ¼dksuhdk feuksYVk] lhvkj&10 
Iyl½ dk mi;ksx djds fd;k x;k] ftlesa ,y*] ,*] vkSj ch* ds 
eku ekis x, ¼fp= 2-3½A ,y* dk eku 48-42 ls 56-76 ds chp] 

Identification of disease resistant inbred and hybrids:

Dimensional characteristics of seeds of pearl millet 

varieties:

 

During kharif 2024, 146 pearl millet test hybrids and 34 R 

lines were evaluated against downy mildew disease in the 

sick plot. The infector rows of 7042S (susceptible entry) 
thwere sown 3 weeks ahead of test entries after every 6  row. 

The test entries (5 rows) were sown along with infector 

row. The observation on downy mildew and blast were 

recorded on 30 and 60 days after sowing (DAS) using 1-5 

and 1-9 rating scales, respectively. The downy mildew 

severity ranged from 0% to 100% with the highest in 

susceptible line 7042S and lower in test entries. Out of 

180 entries tested, one advance breeding R lines was 

observed for severe susceptibility of downy mildew and 

blast. Rest of the hybrids and R lines were found to be 

resistant to downy mildew but were moderately resistant 

to blast with a score of 5 in all the lines at 60 DAS.  

 Physical parameters of seeds of selected pearl 

millet varieties were evaluated, which are critical in 

determining their influence on the physico-chemical 

attributes and functional properties of the flour. Seed color 

was assessed using a portable colorimeter (Konica 

Minolta, CR-10 Plus) and L*, a*, and b* values of the 

seeds were measured (Fig. 2.3). The L* values ranged 
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tcfd ,* dk eku 2-84 ls 6-00 vkSj ch* dk eku 15-86 ls 27 ds 
chp ik;k x;kA

from 48.42-56.76, while a* and b* values varied from 

2.84-6.00 and 15.86-27, respectively.

cktjk ds nkuksa ds vkdkj dk ewY;k¡du fd;k x;k ftuesa 
vkSlr yackbZ] pkSM+kbZ] eksVkbZ vkSj T;kferh; ek/; O;kl ds eku 
Øe'k% 2-997 ls 3-172 fe-eh-] 2-433 ls 2-609 fe-eh-] 2-036 ls 
2-209 fe-eh-] vkSj 2-453 ls 2-629 fe-eh- ds chp ik, x, ¼rkfydk 
2-4½A cktjk ds chtksa dh yackbZ 2-92±0-32 fe-eh- ¼LFkkuh; 
cktjh½ ls 3-85±0-41 fe-eh- ¼lhtsM,p&271½ rd ikbZ xbZA 
pkSM+kbZ 1-79±0-26 fe-eh- ¼LFkkuh; cktjh½ ls 2-08±0-36 fe-eh- 
¼,p,pch&67½ rd ikbZ xbZ] tcfd eksVkbZ 1-61±0-28 fe-eh- 
¼LFkkuh; cktjh½ ls 2-02±0-24 fe-eh- ¼lhtsM,p&263½ rd ntZ 
dh xbZA T;kferh; ek/; O;kl] tks chtksa dh lexz T;kferh; 
lajpuk dks n'kkZrk gS] 2-03±0-23 fe-eh- ls 2-49±0-21 fe-eh- ds 
chp ik;k x;kA xksykbZ tks chtksa dh l?kurk dks n'kkZrh gS] 
0-65±0-08 çfr'kr ¼lhtsM,p&271½ ls 0-73±0-09 çfr'kr 
¼,p,pch&67½ rd ikbZ xbZA lhtsM,p&271 fdLe dk lrgh 
{ks=Qy lcls vf/kd 19-57±3-19 oxZ fe-eh- jgk] tcfd lcls 
de {ks=Qy LFkkuh; cktjh ¼13-07±2-95 oxZ fe-eh-½ dk ik;k 

The size of pearl millet grains was evaluated, and 

average length, width, thickness, and geometric mean 

diameter ranged from 2.997-3.172 mm, 2.433-2.609 mm, 

2.036-2.209 mm, and 2.453-2.629 mm, respectively 

(Table 2.4). The length of pearl millet seeds ranged from 

2.92±0.32 mm (local bajri) to 3.85±0.41 mm (CZH-271). 

The width varied between 1.79±0.26 mm (local bajri) and 

2.08±0.36 mm (HHB-67), while the thickness ranged 

from 1.61±0.28 mm (local bajri) to 2.02±0.24 mm (CZH-

263). The geometric mean diameter, which reflects the 

overall geometric configuration of the seeds, ranged from 

2.03±0.23 mm to 2.49±0.21 mm. Sphericity, a measure of 

seed compactness, varied from 0.65±0.08% (CZH-271) 

to 0.73±0.09% (HHB-67). The CZH-271 variety 

exhibited the largest surface area (19.57±3.19 mm²), 

whereas local bajri had the smallest (13.07±2.95 mm²). 

fp= 2-3 p;fur cktjk thuçk:iksa ds chtksa dk jax 
Fig. 2.3 Seed color of selected pearl millet genotypes
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x;kA blh rjg cht dk vk;ru] tks cht ds æO;eku }kjk 
vkofjr dqy LFkku dks n'kkZrk gS] lhtsM,p&263 esa lokZf/kd 
¼5-85±1-51 ?ku fe-eh-½] tcfd LFkkuh; cktjh esa lcls de 
¼3-28±1-34 ?ku fe-eh-½ ik;k x;kA ,d gtkj chtksa dk otu 
lhtsM,p&271 fdLe esa lokZf/kd ¼12-32 xzke½] tcfd LFkkuh; 
cktjh esa lcls de ¼5-35 xzke½ ik;k x;kA

 
çfrfØ;k lrg i)fr dk mi;ksx djds fofHkUu mipkjksa dks 
js[kkafdr fd;k x;k] ftlesa dPps ;k fNys gq, cht] ueh dh ek=k 
¼20 çfr'kr] 30 çfr'kr vkSj 40 çfr'kr½] fufo"V oksYVst ¼100] 
150 vkSj 200 oksYV½] vksgfed rkiu vkSj bUÝkjsM mipkj rFkk 
muds la;kstu 'kkfey jgs ¼fp= 2-4½A bl fof/k ls cktjk ds cht 
dh xq.koÙkk ij ,dkdh ,oa la;qä mipkj ds çHkkoksa dk xgu 
ewY;ka¡du laHko gks ldkA nkuksa dks Nhyus okyh e'khu }kjk 10 
feuV rd cktjk ds nkus Nhyus ls 3-48 çfr'kr dk ifj'kks/ku 
çkIr gqvkA igpkus x, mipkj ?kVdksa ds dqy 76 mipkjksa dk 
ç;ksx LFkkuh; cktjh ds uewuksa ij fd;k x;kA mipkfjr cktjk 
ds nkuksa dks ihldj vkVk cuk;k x;k vkSj bls dejs ds rkieku 
ij fofHkUu vof/k;ksa ds fy, laxzfgr fd;k x;kA vkVk dh HkaMkj.k 
xq.koÙkk dk ewY;k¡du djus gsrq ,sYdksg‚fyd vEyrk vkSj 
isj‚DlkbM eku tSls ladsrdksa dk mi;ksx fd;k x;kA 
,sYdksg‚fyd vEy dh lkanzrk 0-127 ls 0-272 fe-xzk- lksfM;e 
gkbZMªksDlkbZM çfr xzke ¼0 fnol½ ls c<+dj 0-181 ls 0-603 fe-xzk- 
lksfM;e gkbZMªksDlkbZM çfr xzke ¼15 fnol½ gks xbZA gkykafd 
LFkkuh; cktjh ds nkuksa esa vkarfjd ,Ld‚fcZd vEy dh ek=k de 
¼0-69 fe-yh- egkst çfr xzke rktk Hkkj½ ikbZ xbZ] ysfdu 50 vkSj 
100 fe-xzk- çfr yhVj ,Ld‚fcZd vEy dh ckáiwjdrk ls] Øe'k 
8-1 çfr'kr vkSj 22-8 çfr'kr dh o`f) ntZ dh xbZ] tks 
muqipkfjr ¼fu;a=.k½ dh rqyuk esa vf/kd ntZ dh xbZA

cktjk ds vukt ij HkkSfrd&jklk;fud mipkjksa dk çHkko%

Seed volume, representing the total space occupied by the 

seed mass, was highest in CZH-263 (5.85±1.51 mm³) and 

lowest in local bajri (3.28±1.34 mm³). Thousand seed 

weight was highest for CZH-271 (12.32 g) and lowest for 

local bajri (5.35 g).

 Response surface methodology (RSM) was used to 

design treatments involving raw or pearled seeds, 

moisture content (20%, 30%, and 40%), input voltage 

(100, 150 and 200 V) for ohmic heating (OH) and infrared 

(IR) treatment and their combinations (Fig. 2.4). This 

approach allowed for an in-depth evaluation of the effects 

of individual and combined independent variables on 

pearl millet seed quality. Pearling was done using a grain 

pearler for 10 minutes, achieving a degree of decortication 

of 3.48%. Based on the identified variables, a total of 76 

treatments were undertaken in local bajri samples. The 

treated grains were milled into powder and stored at room 

temperature conditions for varying durations. The storage 

quality of flour was assessed using indicators such as 

alcoholic acidity and peroxide value. The alcoholic 
-1 thacidity ranged from 0.127-0.272 mg NaOH g  (0  day) to 

-10.181-0.603 mg NaOH g  (15 days of storage). Although 

the intrinsic ascorbic acid content of local bajri was low 
-1(0.69 mM g  fresh weight), its supplementation with 

-1ascorbic acid at concentrations of 50 and 100 mg L  

resulted in respective improvements of 8.1% and 22.8% 

in ascorbic acid compared to the control. 

Effect of physico-chemical treatments on pearl millet 

grain:

fp= 2-4 cktjk ds nkuksa dk mipkj ¼,½ fNydkfoghu] ¼ch½ vksgfed rkiu ¼lh½ baÝkjsM mipkj
Fig. 2.4 Pearl millet grain treatments, (a) pearling (b) ohmic heating with temperature probe (c) infra-red treatment

(a) (b) (c)



51

Xokj

cgq&LFkkfud ijh{k.kksa esa çfof"V;ksa dk ewY;ka¡du% o"kkZ&vk/kkfjr 
ifjfLFkfr;ksa esa tks/kiqj] chdkusj vkSj ikyh esa pkj LFkkfud 
ijh{k.kksa ¼çR;sd ijh{k.k esa ckjg çfof"V;k¡ ds lkFk½ esa rhu 
ekud fdLeksa ¼vkjthvkj&20&15] vkjthvkj&18&1 vkSj 
vkjthlh&1033½ ds lkFk 48 çfof"V;ksa dk ewY;ka¡du fd;k x;k 
¼rkfydk 2-5½A LFkkfud ijh{k.k&1 esa] loksZÙke tk¡p ekud 
vkjthvkj&20&15 ¼1581-0 fd-xzk- çfr gsDVs;j½ dh rqyuk esa 
pkj çfof"V;ksa ¼lh,tsMth&20&27] lh,tsMth&20&38] 
lh,tsMth&20&21 vkSj lh,tsMth&21&3½ dh cht mit esa 10 
çfr'kr ls vf/kd dh o`f) ntZ dh xbZA çfof"V 
lh,tsMth&20&54 us ijh{k.k&2 esa loZJs"B tk¡p ekud 
vkjthvkj&20&15 ¼1486-3 fd-xzk- çfr gsDVs;j½ dh rqyuk esa 
17-3 çfr'kr ls vf/kd rFkk ijh{k.k&3 esa lh,tsMth&20&40 
¼34-8 çfr'kr½] lh,tsMth&20&59 ¼24-5 çfr'kr½] 
lh,tsMth&20&46 ¼23-6 çfr'kr½ vkSj lh,tsMth&20&56 ¼10-7 
çfr'kr½ çfof"V;ksa us loZJs"B tk¡p ekud vkjthvkj&18&1 

Clusterbean 

Evaluation of entries at multi-locations: Fourty eight 

entries along with three checks (RGr-20-15, RGr-18-1 

and RGC-1033) were evaluated for higher yield under 

rainfed condition in four station trials (twelve entries in 

each trial) at Jodhpur, Bikaner and Pali (Table 2.5). In 

station trial-1, four entries (CAZG-20-27, CAZG-20-38, 

CAZG-20-21 and CAZG-21-3) showed more than 10% 

yield superiority over the best check, RGr-20-15 (1581.0 
-1kg ha ). Entry CAZG-20-54 yielded 17.3% more over the 

-1best check, RGr-20-15 (1486.3 kg ha ) in trial-2; entries 

CAZG-20-40 (34.8%), CAZG-20-59 (24.5%), CAZG-

20-46 (23.6%) and CAZG-20-56 (10.7%) out yielded 
-1over the best check, RGr-18-1 (1348.4 kg ha ) in trial-3, 

while in station trial-4, entry CAZG-20-66 and CAZG-

20-31 recorded 14% yield increment over the best check, 
-1RGr-18-1 (1459.5 kg ha ).
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¼1348-4 fd-xzk- çfr gsDVs;j½ dh rqyuk esa vf/kd mit] tcfd 
çfof"V;k¡ lh,tsMth&20&66 vkSj lh,tsMth&20&31 us 
LFkkfud ijh{k.k&4 esa] loZJs"B tk¡p ekud vkjthvkj&18&1 
¼1459-5 fd-xzk- çfr gsDVs;j½ dh rqyuk esa mit esa 14 çfr'kr ls 
vf/kd o`f) n'kkZbZA

 [kjhQ _rq 
esa ikS/kksa ds çdkj esa fofo/krk] 'kh?kzrk] vkSj mit lq/kkj ds fy, 
1000 ls vf/kd gkFk ls ladj.k cukus ds ç;kl fd, x,A bu 
ç;klksa esa 18 fofo/k ekrk&firk dks 'kkfey fd;k x;k rFkk 15 
ladj.k&la;kstu ls 27 laHkkfor Qfy;k¡ çkIr gqbZ ¼rkfydk 2-6½A 
mi;qä ikS/k çdkj] vxsrhiu vkSj mPp mit gsrq p;u ds fy, 
fofHkUu ijh{k.kksa ds rgr~ mRifjofrZr vkSj p;u lfgr cM+h la[;k 
esa i`FkDdj.k lkexzh dk ewY;ka¡du fd;k x;k ¼rkfydk 2-7½A

 Xokj ds chtksa ls xksan ds 
'kqf)dj.k gsrq ,Fksu‚y vo{ksi.k fof/k dk mi;ksx fd;k x;kA 
Xokj ¼fdLe vkjthlh&1033½ ds chtksa dks xeZ vklqr ikuh esa 
fHkxks;k x;k rFkk ,aMksLieZ dks cht ds fNyds vkSj Hkzw.k Hkkx ls 
gkFk }kjk vyx fd;k x;kA lw[ks ,aMksLieZ dks lw{e ikmMj esa 

Xokj esa u;s ladj.k vkSj çtuu lkexzh dk ewY;ka¡du%

Xokj ds chtksa ls xksan dk 'kqf)dj.k%

New crosses attempted and breeding materials 

evaluated:

Purification of gum content from clusterbean:

 More than 1000 manual hybridization were 

attempted involving 18 diverse parents for diversification 

of plant type, earliness, and yield improvement in kharif 

season. Twenty-seven putative pods were recovered 

representing 15 cross combinations (Table 2.6). A large 

number of segregating materials including mutants and 

selections were evaluated in different trials for selection 

of suitable plant types, earliness, and yield (Table 2.7). 

 Ethanol 

precipitation method was used for gum purification from 

seeds. Seeds of clusterbean (cv. RGC-1033) were soaked 

in hot distilled water and endosperms were separated 

manually from seed coat and germ portion. Dried 

endosperms were ground into fine powder and sieved (0.5 

mm). Powdered samples of seed meal, endosperm and 

commercial grade guar gum were used for ethanol 

precipitated gum extraction (Fig. 2.5a, b, c). The ethanol 

precipitated yield of gum varied from 74.2% to 96.4% in 
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ihlk x;k vkSj fQj 0-5 fe-eh- eki dh Nyuh ls Nku fy;k x;kA 
cht ds pw.kZ] ,aMksLieZ vkSj okf.kfT;d xzsM Xokj xksan ds ikmMj 
uewuksa dk mi;ksx ,Fksu‚y vo{ksi.k fof/k ls xksan fu"d"kZ.k ds fy, 
fd;k x;k ¼fp= 2-5,] ch] lh½A ,Fksu‚y vo{ksi.k fof/k }kjk çkIr 
xksan dh mit 74-2 çfr'kr ls 96-4 çfr'kr ds chp jgh] ftlesa 

whole seed meal (74.2%), endosperm (92.6%) and 

commercial grade gum (96.4%) but the galactomannan 

yield was highly reduced in all the samples, due to the 

presence of interfering materials in the precipitates. 
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iwjs cht pw.kZ esa 74-2 çfr'kr] ,aMksLieZ esa 92-6 çfr'kr rFkk 
okf.kfT;d xzsM xksan esa 96-4 çfr'kr ntZ dh xbZA gkykafd] bu 
,Fksu‚y vo{ksiksa esa vojks/kd inkFkksaZ dh mifLFkfr ds dkj.k lHkh 
uewuksa esa xSysDVkseSuu dh mit esa mYys[kuh; deh ns[kh xbZA

 gkbMªsV uewuksa dk mi;ksx djrs gq, xSysDVkseSuu ds 
vkdyu gsrq mRçsjd vk/kkfjr fof/k esa pkj mRçsjd ;Fkk 
chVk&eSUusust] vYQk&xSysDVksflMst] lsY;qyst rFkk 
chVk&xSysDVkst dks 'kkfey fd;k x;kA uewuksa dks pqacdh; fgyuh 
ij yxkrkj Ng ?kaVs rd gkbMªsV fd;k x;kA gkbMªsV fd, x, 
uewus ¼0-50 xzke½ dks 100 fe- eksy lksfM;e ,lhVsV cQj ¼ih,p 
4-5½ ds lkFk fefJr fd;k x;k rFkk buesa xSysDVkseSuu dh ek=k 
dk fo'ys"k.k fd;k x;kA xSysDVkseSuu dh ek=k 11-40 ls 72-42 
xzke çfr 100 xzke ds chp ikbZ xbZ] tks 11-40 xzke çfr 100 xzke 
iw.kZ cht vkVk esa] 41-67 xzke çfr 100 xzke ,aMksLieZ esa rFkk 72-42 
xzke çfr 100 xzke okf.kfT;d xzsM Xokj xe esa ikbZ xbZA iw.kZ cht 
vkSj ,aMksLieZ uewuksa esa ;g ek=k igys ls ç;qä fof/k] ftlesa 25 

$fe-yh- eksy ,u,Mh  dk mi;ksx fd;k x;k] dh rqyuk esa 79-3 
çfr'kr vkSj 31-5 çfr'kr vf/kd ikbZ xbZA chVk&eSUusust mRçsjd 
dh ek=k dks c<+kdj ¼20 ;wfuV½ mi;ksx djus ij xSysDVkseSuu ds 
vkdyu esa 32-62 çfr'kr iw.kZ cht vkVk esa] 14-57 çfr'kr 
,aMksLieZ esa rFkk 17-33 çfr'kr okf.kfT;d xzsM Xokj xe uewuksa esa 
o`f) ns[kh xbZA vYQk&xSysDVksflMst rFkk chVk&eSUusust ds 
la;qä vuqç;ksx ¼20 ;wfuV½ ls iw.kZ cht vkVk ¼19-45 xzke çfr 
100 xzke½] ,aMksLieZ ¼64-21 xzke çfr 100 xzke½] vkSj okf.kfT;d 
xzsM Xokjxe ¼91-56 xzke çfr 100 xzke½ uewuksa esa xSysDVkseSuu dh 
ek=k esa vkSj vf/kd o`f) ntZ dh xbZA 

,Lijftyl ukbtj dod ls çkIr lsY;qyst ¼1 vkSj 2 
fe-xzk- çfr xzke( 15 vkSj 30 ;wfuV½ mRçsjd dk xhys fils gq, 
,aMksLieZ ?kksy ¼0-5 çfr'kr otu@otu½ esa ls xSysDVkseSuu dk 

xSysDVkseSuu ds ewY;ka¡du ds fy, mRçsjd&vk/kkfjr fof/k dk 

fodkl%

Development of enzyme-based method for 

galactomannan estimation: The enzyme-based method 

for galactomannan estimation comprises four enzymes 

viz. â-mannanase, á-galactosidase, cellulase and â-

galactose dehydrogenase using hydrate samples. Samples 

were hydrated continuously for six hours on magnetic 

stirrer. The hydrated sample (0.5 g) was mixed with 100 

mM sodium acetate buffer (pH 4.5) and used for analysis 

of galactomannan content. Galactomannan content 
-1ranged from 11.4-72.42 g 100 g  in whole seed meal (11.4 

-1 -1g 100 g ), endosperm (41.67 g 100 g ) and commercial 
-1grade guar gum (72.42 g 100 g ). This was significantly 

higher in whole seed and endosperm sample (by 79.3% 

and 31.5%) as compared to earlier tested method of 
+utilizing 25 mM NAD . Further, increased addition of 

â-Mannanase  (20  un i t s )  showed  enhanced  

galactomannan estimation by 32.62%, 14.57% and 

17.33% in whole seed meal, endosperm, and commercial 

grade guar gum samples, respectively. Co-application of 

á-Galactosidase and â-Mannanase (20 units) further 

enhanced the galactomannan content in whole seed meal 
-1 -1(19.45 g 100 g ), endosperm (64.21 g 100 g ) and 

-1commercial grade guar gum (91.56 g 100 g ). 

Cellulase (Aspergillus niger) enzyme (1 and 2 mg 
-1g ; 15 and 30 unit) were used for enzymatic hydrolysis of 

galactomannan content using wet ground endosperm 

solution (0.5% w/w) at pH value of 5.0 and temperature of 

50°C. The solutions were agitated (200 rpm) for 4 h 

hydrolysis and the galactomannan content was estimated. 
-1Cellulase at 2 mg g  concentration resulted in more than 

fp= 2-5 Xokj ds chtksa ls Xokj&xksan ds 'kqf)dj.k dh fof/k ¼,½ tyh; uewus] ¼ch½ ,Fksu‚y vo{ksi.k] 
¼lh½ fQYVj fd, x, vkSj lq[kk, x, uewus

Fig. 2.5 Method for gum content purification from clusterbean seeds, (a) aqueous samples, (b) ethanol precipitation, 
(c) filtered and dried samples

(a) (b) (c)
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5-0 ih,p vkSj 50 fMxzh lsfYl;l rkieku ij ty&vi?kVu 
djus ds fy, mi;ksx fd;k x;kA bu ?kksydksa dks 200 pØ Áfr 
feuV dh xfr ls 4 ?kaVs rd fgyk;k x;k] ftlls ty&vi?kVu 
dh çfØ;k iw.kZ gks ldhs rFkk mlds i'pkr~ xSysDVkseSuu dh ek=k 
dk ewY;ka¡du fd;k x;kA lsY;qyst dh 2 fe-xzk- çfr xzke dh 
lkaærk ds mi;ksx ls vkjthlh&1033 fdLe ds ,aMksLieZ uewuksa esa 
80 xzke çfr 100 xzke ls vf/kd xSysDVkseSuu dh ek=k çkIr gqbZA

 o"kZ 2020 ls vc rd eksB 
dh dqy vkB çfof"V;k¡ cgq&LFkkfud ewY;k¡adu gsrq vf[ky 
Hkkjrh; lefUor 'kks/k ifj;kstuk ijh{k.kksa esa 'kkfey dh xbZaA 
dktjh eksB&4 ¼lhtsM,evks&18&2½ vkSj dktjh eksB&5 
¼lhtsM,evks&18&5½ uked nks eksB dh fdLeksa dks ns'k esa [ksrh 
gsrq vf/klwfpr fd;k x;k gS] ftuls loZJs"B ekud fdLe 
¼vkj,evks&257( 468 fd-xzk- çfr gsDVs;j½ dh rqyuk esa 25 
çfr'kr ls vf/kd mit çkIr dh xbZ gSA nks ubZ fdLeksa] dktjh 
eksB&6 ¼lhtsM,evks&18&3½ vkSj dktjh eksB&7 
¼lhtsM,evks&18&4½ dks vorj.k gsrq fpfUgr fd;k x;k gS] 
ftUgksaus loZJs"B ekud fdLe ¼vkj,evks&257( 518 fd-xzk- çfr 
gsDVs;j½ dh rqyuk esa 20 çfr'kr ls vf/kd mit ntZ dh gSA pkj 
çfof"V;k¡] lhtsM,evks&20&8 vkSj lhtsM,evks&20&11 dks 

eksB

fodflr ,oa ewY;ka¡fdr çtuu lkexzh%

-180 g 100 g  of galactomannan content in endosperm 

samples of RGC-1033. 

 A total of 

eight moth bean entries have been contributed in 

coordinated varietal trials for multi-location evaluation 

since 2020. Two moth bean varieties, i.e., CAZRI Moth-4 

(CZMO-18-2) and CAZRI Moth-5 (CZMO-18-5), 

notified for cultivation in the country, realized more than 

25% yield superiority over the best check (RMO-257; 468 
-1kg ha ). Two varieties, i.e., CAZRI Moth-6 (CZMO-18-3) 

and CAZRI Moth-7 (CZMO-18-4) having yield 

superiority (>20%) over the best check (RMO-257; 518 
-1kg ha ), have been identified for release. Four entries were 

promoted for evaluation in AVT-II (CZMO-20-8 and 

CZMO-20-11) and AVT-I (CZMO-20-9 and CZMO-21-

8) having yield superiority (>10%) over the best checks 

(Table 2.8). Four entries (CZMO-18-10, CZMO-18-12, 

CZMO-20-12 and CZMO-20-17) were contributed in 

IVT for multi-location evaluation in coordinated varietal 

trials during kharif 2024. 

Moth bean 

Breeding material developed and evaluated:
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,ohVh&2] rFkk lhtsM,evks&20&9 vkSj lhtsM,evks&21&8 dks 
,ohVh&1 ijh{k.k gsrq çksUur fd;k x;k] ftUgksaus loZJs"B ekud 
fdLeksa dh rqyuk esa mit esa 10 çfr'kr ls vf/kd Js"Brk n'kkZbZ 
¼rkfydk 2-8½A blds vfrfjä] pkj çfof"V;k¡] 
lhtsM,evks&18&10] lhtsM,evks&18&12] lhtsM,evks& 
20&12] vkSj lhtsM,evks&20&17 dks [kjhQ _rq ds nkSjku 

Hybridization and mutagenesis breeding tools were 

used for moth bean improvement. The details of breeding 

materials developed and evaluated in different trials for 

further selection and identification of suitable plant types 

for wider adaptation are presented in Table 2.9.

vf[ky Hkkjrh; lefUor 'kks/k ifj;kstuk ijh{k.k esa cgq&LFkkfud 
ewY;ka¡du gsrq vkbZohVh esa lfEefyr fd;k x;kA

eksB ds chtksa esa lq/kkj gsrq ladj.k rFkk mÙkstd tuu tSls 
çtuu fo/kkvksa dk mi;ksx fd;k x;kA rkfydk 2-9 esa fofHkUu 
ijh{k.kksa esa fodflr ,oa ewY;k¡afdr çtuu lkexzh dk fooj.k 
çLrqr fd;k x;k gS] ftldk mís'; O;kid vuqdwyu gsrq mi;qä 
ikS/k çdkjksa dk p;u ,oa igpku djuk gSA

Ng 
LFkkfud ijh{k.kksa esa eksB thuçk:iksa dk ewY;ka¡du fd;k x;k] 
ftuesa çR;sd ijh{k.k esa 12 çfof"V;k¡ rFkk rhu ekud fdLesa] ;Fkk 
lhtsM,e&4] lhtsM,e&5 vkSj vkj,evks&2251 dks lfEefyr 
fd;k x;k ¼rkfydk 2-10½A fofHkUu ijh{k.kksa dk çfrfuf/kRo djus 
okyh 33 çfof"V;ksa us vius&vius ijh{k.kksa esa loZJs"B ekud 
fdLe dh rqyuk esa 20 çfr'kr ls vf/kd mit dh Js"Brk çnf'kZr 
dhA

 mRifjorZu çtuu }kjk fofHkUurk 
iSnk djus gsrq] pkj fdLeksa@tuuæO; iafä;ksa] ;Fkk thlh&4] 
vkjtsM&19] lhtsMlh&94 ¼vxsrh½ rFkk lhtsMlh&96 ¼lQsn 
iq"i½ dks o"kZ 2019&20 ds nkSjku xkek fdj.kksa dh ik¡p [kqjkd] 
;Fkk 200] 250] 300] 400] vkSj 500 thokbZ ls mipkfjr fd;k 
x;kA dqy 589 ikS/kk ls iafä dh ,e5 larfr dks lHkh mipkjksa ls 
laHkkfor ifjorZuh; ,dy ikS/kksa vkSj 3 iafä;ksa dks vyx dj fy;k 
x;kA bu iafä;ksa esa le:irk ,oa okaNuh;rk ns[kh xbZ] ftuesa 

vk'kktud çfof"V;ksa dk LFkkfud ijh{k.kksa esa ewY;ka¡du% 

thjk esa fofHkUurk dk l`tu%

thjk

Evaluation of promising entries in station trials:

Creation of variability:

 

Promising moth bean genotypes were evaluated in six 

station trials comprising of 12 entries each with three 

check varieties, i.e., CZM-4, CZM-5 and RMO-2251 

(Table 2.10). Thirty-three entries representing different 

trials exhibited more than 20% yield superiority over the 

best check in respective trials.

 To create variability through 

mutation breeding, four varieties/germplasm lines viz., 

GC-4, RZ-19, CZC-94 (early), and CZC-96 (white 

flower) were treated with five doses of gamma rays viz., 

200, 250, 300, 400, 500 Gy during 2019-20. A total of 589 

plants to row progenies (M  generation) were planted and 5

589 probable variable single plants and 3-line bulks were 

harvested from all the treatments and were threshed 

separately. These lines showed uniformity and 

desirability consisting variability for growth behaviour, 

leaf density, plant type, days to flowering, flower colour 

etc. Three trials with mutation bulk, harvested last year, 

were planted with checks. These trials exhibited 

variability generated from parental lines and have some 

significance for mutant specific characters and their 

performance over the respective checks. 

Cumin 
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fodkl ço`fÙk] iÙkh ?kuRo] ikS/ks dk çdkj] Qwy vkus dh vof/k] 
Qwyksa dk jax vkfn y{k.kksa esa fofHkUurk ikbZ xbZA ekud fdLeksa ds 
lkFk fiNys o"kZ mRikfnr mRifjorZu çfof"V;ksa ds rhu ijh{k.k 
fd, x,A bu ijh{k.kksa esa tud iafä;ksa ls mRiUu fofHkUurk Li"V 
:i ls çnf'kZr gqbZ] vkSj dqN çfof"V;k¡ fof'k"V mRifjofrZr 
y{k.kksa rFkk csgrj çn'kZu ds fy, vius&vius ekud fdLe dh 
rqyuk esa egRoiw.kZ ikbZ xbZaA

Development of suitable plant types for higher yield 

and better adaptability: One multi-location trial of 

cumin with six test entries and four check varieties was 

conducted at two locations, i.e., Jodhpur and Bikaner. 

Data for seed yield was recorded for Bikaner location only 

as the crop was severely infested by wilt at Jodhpur. 

However, the genotype CZC-135 showed less mortality, 

i.e., only 5% in all the replications (Table 2.11).

rkfydk 2-10 LFkkfud ijh{k.kksa esa eksB thu çk:iksa dk mit çn'kZu 
Table 2.10 Yield performance of moth bean genotypes in station trials



59

vf/kd mit ,oa csgrj vuqdwyu gsrq mi;qä çdkj ds ikS/kksa dk 

fodkl%

thuçk:i lhtsMlh&94 dk cqokbZ dh fofHkUu frfFk;ksa ij 

ewY;ka¡du%

 Ng ijh{k.k çfof"V;k¡ vkSj pkj ekud fdLeksa ds lkFk 
thjk dk ,d cgq&LFkkfud ijh{k.k nks LFkkuksa] ;Fkk tks/kiqj ,oa 
chdkusj esa vk;ksftr fd;k x;kA cht mit chdkusj ls gh çkIr 
gqbZ] D;ksafd tks/kiqj esa Qly m[kBk jksx }kjk xaHkhj :i ls 
çHkkfor gqbZA ;|fi] lHkh iqujko`fÙk;ksa esa thuçk:i 
lhtsMlh&135 ek= 5 çfr'kr e`R;qnj ds lkFk U;wure çHkkfor 
gqbZ ¼rkfydk 2-11½A

thjk esa ,d LFkkfud ijh{k.k dks iqu% nksgjk;k x;k] ftlesa 
10 tuuæO; iafä;ksa ds lkFk pkj ekud fdLesa 'kkfey dh xbZaA 
bl ijh{k.k dh cqokbZ rhu iqujko`fÙk;ksa ds lkFk ;k–fPNd Cy‚d 
fMtkbu esa dh xbZA çR;sd D;kjh dk vkdkj 1-8 ehVj × 3 ehVj 
rFkk Qly foU;kl 30 ls-eh- × 5 ls-eh- j[kk x;kA fofHkUu 
thuçk:iksa ds ikS/kksa dh e`R;qnj esa O;kid fHkUurk ns[kh xbZ] ftlus 
dqN thuçk:iksa esa m[kBk jksx ds çfr vkaf'kd çfrjks/kdrk dks 
çnf'kZr fd;kA ;|fi] jksx çHkko ds dkj.k bu thuçk:iksa esa cht 
mit dh rqyuk djuk vlaxr jgkA fiNys nks o"kksaZ ds çn'kZu ds 
vk/kkj ij] nks thuçk:i lhtsMlh&78 ,oa lhtsMlh&104 dks 
vf[ky Hkkjrh; lefUor 'kks/k ifj;kstuk esa ijh{k.k gsrq çLrqr 
fd;k x;kA

 o"kZ 2020 ls 2022 ds nkSjku fofHkUu LFkkuksa ¼chdkusj] 

One station trial on cumin was repeated with ten 

germplasm lines with four check varieties. The trial was 

undertaken in randomized block design (RBD) with three 

replications with plot size of 1.8 m × 3 m and crop 

geometry 30 cm × 5 cm. A wide variability was observed 

in plant mortality among genotypes, which showed some 

resistance against wilt, but found irrelevant while 

comparing seed yield. Based on the performance of last 

two years, two genotypes namely CZC-78 and CZC-104 

were submitted for coordinated testing.

 Significant differences were realized for 

days to flowering, days to maturity, and seed yield among 

cumin genotypes (CZC-94 and GC-4) over the locations 

(Bikaner, Jodhpur, and Bhuj) when evaluated at different 

sowing times since 2020-2022 (Table 2.12). Genotype 

CZC-94 (44-55 days to maturity) consistently took lesser 

days to flower across all locations and years as compared 

to GC-4 (63-77 days). The genotype CZC-94 had the 

shortest flowering time (44 days) at Jodhpur across the 

years. On an average, CZC-94 flowered 22 days earlier 

than GC-4 across the locations (55 vs. 77 days in Bikaner, 

Evaluation of cumin genotype CZC-94 at different 

sowing times:
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tks/kiqj ,oa Hkqt½ ij cqokbZ frfFk;ksa esa fd, x, ewY;k¡adu esa thjk ds 
thuçk:iksa ¼lhtsMlh&94 ,oa thlh&4½ ds chp Qwy vkus dh 
vof/k] ifjiDork vof/k rFkk cht mit esa lkFkZd varj ns[kk x;k 
¼rkfydk 2-12½A fdLe lhtsMlh&94 us lHkh LFkkuksa ,oa o"kksaZ esa 
thlh&4 dh rqyuk esa yxkrkj de fnuksa ¼44 ls 55 fnu½ esa Qwy 
vkus dh ço`fÙk n'kkZbZ] tcfd thlh&4 dks Qwy vkus esa 63 ls 77 
fnu dk le; yxkA tks/kiqj esa ewY;ka¡du ds nkSjku thuçk:i 
lhtsMlh&94 us lHkh o"kksaZ esa lcls de Qwy vkus dh vof/k ¼44 
fnu½ çnf'kZr dhA vkSlru] lHkh LFkkuksa ¼chdkusj esa 55 cuke 77 
fnu] tks/kiqj esa 44 cuke 67 fnu] vkSj Hkqt esa 40 cuke 63 fnu½ 
ij thlh&4 dh rqyuk esa lhtsMlh&94 esa 22 fnu igys Qwy 
vk,A fdLe lhtsMlh&94 ¼96 ls 107 fnu½ lHkh LFkkuksa vkSj o"kksaZ 
esa thlh&4 ¼123 ls 140 fnu½ dh rqyuk esa vxsrh ifjiDork Hkh 
çnf'kZr dhA vkSlru] lhtsMlh&94 lHkh LFkkuksa ¼chdkusj 107 
cuke 140 fnu] tks/kiqj 105 cuke 132 fnu] Hkqt 96 cuke 123 
fnu½ ij thlh&4 dh rqyuk esa 35 fnu igys ifjiDo gqbZA 
gkyk¡fd] vkSlr cht mit ds –f"Vdks.k ls thlh&4  ¼753 ls 
1151 fd-xzk- çfr gsDVs;j½ us lHkh LFkkuksa ,oa o"kksaZ esa lhtsMlh&94  
¼644 ls 992 fd-xzk- çfr gsDVs;j½ dh rqyuk esa mPp mit çnku 
dhA Hkqt esa lhtsMlh&94 vkSj thlh&4 dh cht mit rqyuh; 
jgh] ysfdu chdkusj vkSj tks/kiqj esa thlh&4 }kjk lhtsMlh&94 
dh rqyuk esa csgrj çn'kZu fd;k x;k ¼rkfydk 2-12½A

 fdLe lhtsMlh&94 esa lHkh LFkkuksa vkSj 
cqokbZ frfFk;ksa ij thlh&4 dh rqyuk esa lkaf[;dh; :i ls dkQh 
igys Qwy vkus dk ?kVuk dks ntZ fd;k x;k] tks Qly idus ij 
xehZ dk ruko vkSj Rofjr Qly mRiknu dh vko';drk okys 
ço`Ùk {ks=ksa ds fy, ykHkdkjh gS ¼rkfydk 2-13½A fdLe 

thjk fdLe lhtsMlh&94 dh fofHkUu cqokbZ frfFk;ksa ij çn'kZu

Qwy vkus dh vof/k%

44 vs. 67 days in Jodhpur, and 40 vs. 63 days in Bhuj). 

Genotype CZC-94 also matured earlier (96-107 days) as 

compared to GC-4 (123-140 days) over the locations and 

years. On an average, CZC-94 matures 35 days earlier 

than GC-4 across all locations (107 vs. 140 days in 

Bikaner, 105 vs. 132 days in Jodhpur, and 96 vs. 123 days 

in Bhuj). However, the average seed yield of cumin was 
-1significantly higher for GC-4 (mean of 753-1151 kg ha ) 

-1than CZC-94 (mean of 644-992 kg ha ) across locations 

and years. In Bhuj, CZC-94 and GC-4 had comparable 

yields, but GC-4 outperformed CZC-94 in Bikaner and 

Jodhpur (Table 2.12). 

 Genotype CZC-94 flowers 

significantly earlier than GC-4 across all locations and 

sowing dates, which is advantageous in regions prone to 

late-season heat stress or requires quicker crop turnover 

(Table 2.13). The earliness for days to flower in CZC-94 

were 39-46 days, 39-56 days and 37-46 days as compared 

to GC-4 (58-69 days, 56-72 days and 56-63 days) at 

Jodhpur, Bikaner and Bhuj, respectively. In both the 
thgenotypes, earlier sowing (15  October) extended the 

stflowering period, while delayed sowing (1  January) 

resulted in much shorter flowering periods.

 Genotype CZC-94 matured 

consistently faster than GC-4, which matured in 82-109 

days at Jodhpur, 86-112 days at Bikaner and 92-97 days at 

Demonstration of cumin genotype CZC-94 at different 

sowing times

Days to flowering:

Days to maturity:
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lhtsMlh&94 }kjk rhuksa LFkkuksa] ;Fkk tks/kiqj ¼39 ls 46 fnu½] 
chdkusj ¼39 ls 56 fnu½ vkSj Hkqt ¼37 ls 46 fnu½ esaa fd, x, 
ijh{k.kksa esa thlh&4 ¼Øe'k% 58 ls 69 fnu] 56 ls 72 fnu] 56 ls 
63 fnu½ dh rqyuk esa Li"V :i ls de fnuksa esa Qwy vkus dh 
ÁfØ;k dks ntZ fd;k x;kA nksuksa thuçk:iksa esa] tYnh cqokbZ 
¼15 vDVwcj½ ls Qwy vkus dh vof/k yach gqbZ] tcfd nsj ls cqokbZ 
¼1 tuojh½ ds dkj.k Qwy vkus dh vof/k cgqr ?kV xbZA

 fdLe lhtsMlh&94 fujarj :i ls thlh&4 
dh rqyuk esa tYnh ifjiDo gqbZ] ftldh ifjiDork vof/k tks/kiqj 
esa 82 ls 109 fnu] chdkusj esa 86 ls 112 fnu vkSj Hkqt esa 92 ls 97 
fnu jgh] tcfd thlh&4 dk Øe'k% 90 ls 138 fnu] 94 ls 139 
fnu vkSj 104 ls 127 fnu dk le; yxkA bl fo'ks"krk ds dkj.k 
lhtsMlh&94 'kh?kz dVkbZ gsrq ,d mi;qä vkSj vkd"kZd fodYi 
gS ¼rkfydk 2-13½A

ifjiDork vof/k%

Bhuj as compared to GC-4 (90-138 days, 94-139 days and 

104-127 days) making it as attractive option for early 

harvest (Table 2.13).

 Genotype CZC-94 yielded consistently lower 
-1than GC-4 ranging from 466-852 kg ha  at Jodhpur, 133-

-1 -1610 kg ha  at Bikaner and 460-965 kg ha  at Bhuj. 
-1 -1Genotype GC-4 yielded 346-1004 kg ha , 328-815 kg ha  

-1and 323-998 kg ha  at Jodhpur, Bikaner and Bhuj, 

respectively (Table 2.13).  

Cumin 

genotypes (GC-4 and CZC-94) were evaluated for seed 

yield at different crop geometries (row spacings of 30, 

22.5 and 15 cm) during 2020-21, 2021-22, and 2022-23 

(Tabe 2.14). Across all years, GC-4 outperformed CZC-

Seed yield:

Performance under different crop geometries: 
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cht mit%

fofHkUu Qly T;kfefr;ksa esa çn'kZu% 

 fdLe lhtsMlh&94 dh cht mit thlh&4 dh 
rqyuk esa fujarj de jgh] tks tks/kiqj esa 466 ls 852 fd-xzk- çfr 
gsDVs;j] chdkusj esa 133 ls 610 fd-xzk- çfr gsDVs;j vkSj Hkqt esa 
460 ls 965 fd-xzk- çfr gsDVs;j ds chp jghA fdLe thlh&4 us 
tks/kiqj] chdkusj vkSj Hkqt esa Øe'k% 346 ls 1004 fd-xzk- çfr 
gsDVs;j] 328 ls 815 fd-xzk- çfr gsDVs;j rFkk 323 ls 998 fd-xzk- 
çfr gsDVs;j cht mit n'kkZbZ ¼rkfydk 2-13½A

o"kZ 2020&21] 2021&22 ,oa 
2022&23 esa thjk ds thuçk:iksa ¼thlh&4 vkSj lhtsMlh&94½ dks 
fofHkUu Qly T;kfefr;ksa ¼iafä varj 30] 22-5 vkSj 15 ls-eh-½ ij 
cht mit ds fy, ewY;k¡afdr fd;k x;k ¼rkfydk 2-14½A lHkh 
o"kksaZ esa] thlh&4 us fujarj :i ls lhtsMlh&94 ls csgrj çn'kZu 
fd;k] ftldk vf/kdre vkSlr cht mRiknu ¼1170 fd-xzk- çfr 
gsDVs;j½ 30 ls-eh- iafä varj ij ntZ fd;k x;kA lkekU;r% 
lhtsMlh&94 us lHkh iafä varjksa vkSj o"kksaZ esa thlh&4 dh rqyuk 
esa de cht mit iSnk dh] ;|fi o"kZ 2021&22 esa bldk çn'kZu 

94 consistently, with its highest mean seed yield (1170 kg 
-1ha ) observed at 30 cm spacing. In general, CZC-94 

showed lower seed yield as compared to GC-4 across all 

row spacings and years, except in 2021-22, when it 

performed comparably at 22.5 and 15 cm row spacings. 

The highest seed yield for CZC-94 was recorded in 2021-
-122 at 22.5 cm row spacing (970 kg ha ), which was close 

-1to the yield of GC-4 (1030 kg ha ) in the same year and 

row spacing. On an average, CZC-94 performed the best 
-1(mean yield of 870 kg ha ) at 22.5 cm row spacing, which 

demonstrates its adaptability at narrower row spacing, 

which may make it suitable for specific cropping systems.

 A total of 5 

field trials of CZC-94 keeping GC-4 as area check were 

conducted in front line demonstrations in villages of 

Jodhpur (Table 2.15).

Evaluation at farmers' field in Jodhpur:
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22-5 vkSj 15 ls-eh- iafä varj ij rqyukRed :i ls leku jgkA 
o"kZ 2021&22 esa lhtsMlh&94 dh cht mit 22-5 ls-eh- iafä 
varj ij lokZf/kd ¼970 fd-xzk- çfr gsDVs;j½ ntZ dh xbZ] tks mlh 
o"kZ vkSj iafä varj ij thlh&4 dh mit ¼1030 fd-xzk- çfr 
gsDVs;j½ ds yxHkx leku jghA vkSlru] lhtsMlh&94 us 22-5 
ls-eh- iafä varj ij loksZÙke çn'kZu ¼vkSlr mit 870 fd-xzk- 
çfr gsDVs;j½ fd;k] ftluss ladh.kZ iafä nwjh ij bldh vuqdwyrk 
dks n'kkZ;k rFkk bls fof'k"V Qly ç.kkfy;ksa ds fy, mi;qä 
cuk;kA

 tks/kiqj ftys ds xk¡oksa esa 
vxz&iafä çn'kZu ds :i esa lhtsMlh&94 ds dqy 5 [ksr&ijh{k.k 
fd, x,] ftlesa thlh&4 dks {ks=h; ekud ds :i esa ntkZ fn;k 
x;k ¼rkfydk 2-15½A

 
tks/kiqj esa thjk ds dqy 147 thuçk:iksa dk nks laosnu'khy ekudksa 
¼vkjtsM&209 vkSj ,elh;w&9½ ds lkFk #X.k Hkw[kaM esa m[kVk jksx 
ds çfr laoh{k.k fd;k x;kA m[kVk jksx ds buksdqye dk ç;ksx 
cqvkbZ ls 15 fnu igys] cqvkbZ ls 2 fnu igys] cqvkbZ ds le;] 
cqvkbZ ds 30 fnu ckn rFkk cqvkbZ ds 70 fnu ckn ik¡p ckj fd;k 
x;kA m[kVk jksx dk çdksi lHkh 128 ijhf{kr thuçk:iksa ds 
lkFk&lkFk lokZf/kd ¼100 çfr'kr½ laosnu'khy ekud iafä;ksa esa 
ntZ fd;k x;kA dksbZ Hkh thuçk:i m[kBk jksx ds çfr iw.kZr% 
çfrjks/kh ugha ik;k x;k] ;|fi thuçk:i lhlh&57 esa 69-6 
çfr'kr laØe.k rFkk 18 thuçk:iksa esa 80 çfr'kr ls 90 çfr'kr 
rd laØe.k ik;k x;kA

tks/kiqj esa Ñ"kdksa ds [ksrksa ij ewY;ka¡du%

m[kVk jksx ds fy, thjk ds tuuæO;@thuçk:iksa dk laoh{k.k%

Screening of cumin germplasm/genotypes for wilt 

disease: A total of 147 cumin genotypes with two 

susceptible checks (RZ-209 and MCU-9) were screened 

for the resistance to Fusarium wilt under sick plot 

conditions in Jodhpur. Fusarium wilt inoculum was 

applied five times at 15 days before sowing, two days 

before sowing, at the time of sowing, 30 days after sowing 

(DAS), and 70 DAS. The incidence of wilt was recorded 

at the highest (100%) in check lines, i.e., MCU-9 and RZ-

209 along with 128 tested genotypes. Although, none of 

the genotypes showed resistance to wilt incidence, CC-57 

showed incidence of 69.6% and 18 genotypes were in the 

range of 80%-90% incidence.

A total of 128 accessions of isabgol, collected from 

ICAR-NBPGR, New Delhi and Agricultural University, 

Jodhpur, were evaluated for growth and yield parameters 

using an augmented design having four checks (FI-1, GI-

3, RI-2 and GI-4). Considerable diversity was observed 

for the traits studied viz. 45-64 for days to first flowering, 
-1113-127 for days to maturity, 43-235 for spikes plant , 3.4 
-1to 7.2 cm for spike length, 37 to 189 for seeds spike  and 

-16.9 to 30.4 g for seed yield plant  (Table 2.16 and Fig. 2.6). 

Different accessions for desired traits like early maturity, 

semi-laxed spike and longer spike were identified.

Isabgol
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bZlcxksy

Hkk—vuqi&,uchihthvkj] ubZ fnYyh vkSj —f"k 
fo'ofo|ky;] tks/kiqj ls bZlcxksy dh 128 ,df=r ifjxzg.k dk 
pkj ekud fdLeksa ¼,QvkbZ&1] thvkbZ&3] vkjvkbZ&2 vkSj 
thvkbZ&4½ ds lkFk foLrkfjr fMtkbu esa o`f) ,oa mit ?kVdksa ds 
vk/kkj ij ewY;k¡adu fd;k x;kA v/;;u fd, x, xq.kksa] ;Fkk igys 
Qwy vkus dh vof/k ¼45 ls 64 fnu½] ifjiDork dh vof/k ¼113 ls 
127 fnu½] çR;sd ikS/ks ij ckfy;ksa dh la[;k ¼43 ls 235½] ckfy;ksa 
dh yackbZ ¼3-4 ls 7-2 ls-eh-½] çR;sd ckyh esa chtksa dh la[;k ¼37 
ls 189½ vkSj çfr ikS/kk cht mRiknu ¼6-9 ls 30-4 xzke½ esa 
mYys[kuh; fofo/krk ns[kh xbZ ¼rkfydk 2-16 rFkk fp= 2-6½A 
okaNuh; xq.kksa] ;Fkk vxsrh ifjiDork] v/kZ&<hyh ckfy;k¡ vkSj 

Submission of gene sequences: Gene sequences of 18 

pathogenic isolates viz. ,  Fusarium species,  

Macrophomina phaseolina and Lasiodiplodia 

theobromae were submitted to NCBI, USA database and 

gene bank accession numbers were obtained.

In seed production program undertaken at Jodhpur 

and Bikaner, 48,333 kg seed of different rabi and kharif 

crops were produced. Truthfully labelled seeds of 

different varieties of pulses, seed spices and oilseeds were 

produced under Mega Seed and Creation of Seed Hub 

project (Table 2.17). 

Seed production of agricultural crops

fp= 2-6 fofHkUu ifjxzg.k esa ckfy;ksa dh yackbZ esa fofo/krk
Fig. 2.6 Variability in spike length observed in different accessions
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yach ckfy;k¡ ds fy, fofHkUu bZlcxksy ifjxzg.k dh igpku dh 
xbZA

 18 jksxtud vkblksysV~l vFkkZr 
¶;wtsfj;e çtkfr;k¡] eSØksQksfeuk Qslsvksfyuk vkSj 
ySfl;ksfMIyksfM;k fFk;ksczkseh ds thu vuqØeksa dks ,ulhchvkbZ] 
;w,l, vk¡dM+kdks"k esa çLrqr fd;k x;k vkSj thu cSad ifjxzg.k 
la[;k çkIr dh xbZA

tks/kiqj vkSj chdkusj esa cht mRiknu dk;ZØe ds rgr~ jch 
vkSj [kjhQ dh fofHkUu Qlyksa ds 48]333 fd-xzk- cht dk mRiknu 
fd;k x;kA esxk lhM rFkk lhM gc l`tu ifj;kstuk ds rgr~ 
nygu] cht elkyksa vkSj frygu dh fofHkUu fdLeksa ds lR;rk 
yscy;qä cht mRikfnr fd, x, ¼rkfydk 2-17½A

 ljlksa 
dh fdLe ,uvkjlh,pch&101 dks nsj ls cksbZ xbZ ifjfLFkfr;ksa esa 
rhu mipkjksa] ;Fkk fu;a=.k] vuqÁ;ksx iSdst vkSj ikS/k fodkl rFkk 
Qwy vkus dh voLFkk ij 400 ihih,e dh nj ls lSfyflfyd vEy 
dk fNM+dko }kjk gkeksZuy mipkj ds rgr~ cks;k x;kA lHkh 
fQuksy‚ftdy] fodkl vkSj mit ekinaMksa dks vfHkysf[kr fd;k 
x;kA lHkh ekinaMksa ds fy, mipkjksa dk çHkko xSj&lkFkZd ik;k 
x;k rFkk fu;a=.k Hkw[k.M mipkfjr Hkw[k.Mksa ls csgrj ik;k x;kA

if'peh jktLFkku ds vkB mn~xeksa ls ,df=r 144 isM+ksa 
vkSj 48 larkuksa okys [kstM+h dk mn~xe&lg&larfr ijh{k.k 
tqykbZ 2020 esa 4 ehVj ¼iafä varjky½ × 4 ehVj ¼ikS/ks varjky½ 
T;kfefr vkSj rhu çfr—fr ¼çfr ekr` o`{k ,d larku½ esa 
LFkkfir fd;k x;k ¼fp= 2-7½A mn~xeksa dh ikS/ks dh vkSlr Å¡pkbZ 

thu vuqØeksa dk çLrqrhdj.k%

ljlksa esa rkih; ruko 'keu gsrq mipkjksa dk çek.khdj.k%

[kstM+h% 

Ñf"k Qlyksa dk cht mRiknu

o`{k] Qy rFkk >kfM+;k¡

[kstM+h vkSj jksfgM+k mn~xe&lg&larfr ijh{k.kksa dk :ikRed vkSj 
vk.kfod y{k.k o.kZu

Treatment validation for mitigation of heat stress in 

mustard:

Khejri (Prosopis cineraria): 

Rohida (Tecomella undulata): 

 Mustard variety NRCHB-101 was sown in late 

sown conditions with three treatments, i.e., control (no 

spray), package of practice (no spray) and hormonal 

treatment of 400 ppm salicylic acid spray at vegetative 

and flowering stages. All the phenological, growth and 

yield parameters were observed. The effects of treatment 

were found non-significant for all the parameters and 

control was found superior over the treated plot. 

Provenance-cum-progeny 

trial of khejri consisting of 144 trees and having 48 

progenies collected from eight provenances of western 

Rajasthan was established in 4 m (row spacing) × 4 m 

(plant spacing) geometry and three replications (one 

progeny per mother tree) in July 2020 (Fig. 2.7). The mean 

plant height of the provenances ranged from 2.38±0.13 to 

3.24±0.22 m showing non-significant differences (Table 

2.18). The mean collar diameter and number of branches 

of the provenances varied from 28.62±3.22 to 40.84±4.21 

mm and 4.11±0.83 to 5.17±0.73, respectively (Table 

2.18).

Provenance-cum-

progeny trial of rohida consisting of 210 trees and having 

35 progenies of 10 provenances of western Rajasthan was 

established with three replications in August 2019 (Fig. 

2.8). Later on, two progenies per tree from each 

Trees, fruits and shrubs

Morphological and molecular characterization of 

provenance-cum-progeny trials

fp= 2-7 [kstM+h dh mRifÙk&lg&larfr ijh{k.k 
Fig. 2.7 Provenance-cum-progeny trial of khejri
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2-38±0-13 ls 3-24±0-22 ehVj rd ntZ dh xbZ] ftlus 
xSj&lkFkZd varj n'kkZ;k ¼rkfydk 2-18½A vkSlr d‚yj O;kl vkSj 
mn~xe dh 'kk[kkvksa dh la[;k Øe'k% 28-62±3-22 ls 40-84±4-21 
fe-eh- vkSj 4-11±0-83 ls 5-17±0-73 rd ik;k x;k 
¼rkfydk 2-18½A

if'peh jktLFkku ds 10 mn~xeksa ds 210 isM+ksa vkSj 35 
larkuksa okys jksfgM+k dk mn~xe&lg&larfr ijh{k.k vxLr 2019 
esa rhu çfr—fr;ksa ds lkFk LFkkfir fd;k x;k ¼fp= 2-8½A ckn esa] 
ikS/ks ls ikS/ks dh nwjh 2-7 ehVj ls 5-4 ehVj rd c<+kus ds fy, 
çR;sd çfr—fr ls çfr isM+ nks larkuksa dks gVk fn;k x;k] tcfd 
iafä ls iafä dh nwjh 4-5 ehVj jghA mn~xeksa esa ikS/ks dh vkSlr 
Å¡pkbZ 3-27±0-13 ls 3-72±0-07 ehVj rd ikbZ xbZ] ;|fi varj 

jksfgM+k% 

replication were removed to increase plant-to-plant 

distance from 2.7 m to 5.4 m while row-to-row distance 

was 4.5 m. The mean plant height of the provenances 

ranged from 3.27±0.13 to 3.72±0.07 m though the 

differences were non-significant (Table 2.19). The mean 

diameter at breast height (DBH) and number of branches 

varied from 34.12±0.94 to 50.25±1.23 mm and from 

3.08±0.17 to 3.63±0.44, respectively (Table 2.19). 

Flowering was observed in 58.33%-100% trees mainly 

during Februray-March among various provenances 

while pod formation was observed in 16.67%-58.33% 

trees only mainly during Februray-March.

fp= 2-8 jksfgM+k dk mn~xe&lg&larfr ijh{k.k 
Fig. 2.8 Provenance-cum-progeny trial of Rohida
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xSj&lkFkZd ik, x, ¼rkfydk 2-19½A vko{k Å¡pkbZ ij isM+ dk 
vkSlr O;kl vkSj 'kk[kkvksa dh la[;k Øe'k% 34-12±0-94 ls 
50-25±1-23 fe-eh- vkSj 3-08±0-17 ls 3-63±0-44 rd ntZ fd, 
x, ¼rkfydk 2-19½A fofHkUu mRifÙk {ks=ksa esa 58-33 Áfr'kr ls 100 
Áfr'kr o`{kksa esa iq"iu eq[;r% Qjojh ls ekpZ ds nkSjku ns[kk x;k] 
tcfd 16-67 Áfr'kr ls 58-33 Áfr'kr o`{kksa esa Qyh fuekZ.k 
eq[;r% Qjojh ls ekpZ ds nkSjku gh ns[kk x;kA

Qyh dh xq.koÙkk vkSj xkWy çfrjks/k ds fy, [kstM+h ds 
csgrj tuunzO; ds laxzg.k gsrq if'peh jktLFkku esa ,d losZ{k.k 
fd;k x;kA laLFkku ds vuqla/kku Á{ks= ls nl isM+ vkSj Qyksnh] 
nspw] ckyksrjk vkSj ckyslj ls 10 vU; isM+ pqus x,A Qyh dh 
la[;k] Qyh dh yackbZ] isM+ dh Å¡pkbZ vkSj O;kl ds voyksdu 
ntZ fd, x,A çR;sd isM+ ls rktk dfy;k¡ ,d= dh xbZa vkSj 
dfy;k¡ yxkbZ xbZaA p;fur isM+ksa ds chl ikS/kksa dh ulZjh esa dfy;k¡ 
yxkbZ xbZa vkSj dfy;k¡ yxkus dh lQyrk 35 Áfr'kr ls 80 
Áfr'kr jghA dfy;k¡ yxk, x, ikS/kksa dks vDVwcj eghus esa [ksr esa 
LFkkukarfjr dj fn;k x;k vkSj mudh mÙkjthfork 50 Áfr'kr ls 
100 Áfr'kr rd jghA 

vukj ds xzafFkd [kaM ds lrgh&folaØe.k dh çfØ;k dks 
fodflr fd;k x;kA ftlds fy, 2000 ihih,e dh nj ls 

[kstM+h ds vf/kd Qyh mRiknu {kerk ,oa xq.koÙkk ;qä ikS/kksa 
dk p;u vkSj lao/kZu dk;ZØe

vukj dk dkf;Zd lao/kZu

Selection and propagation of superior Prosopis 

Cineraria genotypes for enhanced pod yield and 

quality

A survey was conducted in western Rajasthan for 

collection of the superior germplasm of Prosopis 

cineraria for pod quality and gall resistance. Ten trees 

were selected from research farm of CAZRI and other 10 

trees from Phalodi, Dechu, Balotra and Balesar. 

Observations of number of pods, pod length, tree height 

and diameter were recorded. Fresh buds from each tree 

were collected and budding was carried out. Twenty 

plants of the selected trees were budded in nursery and the 

budding success was 35% to 80%. The budded plants 

were shifted to field in October month and their survival 

ranged from 50% to 100%. 

Surface sterilization protocol of nodal segment of 

pomegranate was developed. The treatment of nodal 

segment including streptocycline @ 2000 ppm for 12 

minutes, 50% carbendazim @ 2000 ppm for 18 minutes 

and mercuric chloride @ 0.01% for 3.30 minutes was 

found as the best (Table 2.20). Methodology for direct 

organogenesis (shoot initiation) from nodal segment 

In-vitro propagation of pomegranate
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LVªsIVkslkbfDyu dks 12 feuV] 2000 ihih,e dh nj ls 50 çfr'kr 
dkcsZUMkfte dks 18 feuV rFkk 0-01 çfr'kr dh nj ls ejD;wfjd 
DyksjkbM dks 3-30 feuV rd mipkj dks loZJs"B ik;k x;k 
¼rkfydk 2-20½A vukj ds xzafFkd [kaM ,DlIykaV ls çR;{k 
vaxtuu ¼dyh fodkl½ dh i)fr fodflr dh xbZ] ftlesa ikS/k 
o`f) fu;kedksa ;Fkk dkbZusVhu vkSj ch,ih  dh fofHkUu lkaærkvksa 
dk ç;ksx fd;k x;k ¼rkfydk 2-21½A ch,ih dh mPp lkaærk ¼4 
fe-xzk- çfr yhVj½ dk çHkko csgrj ¼95 çfr'kr½ ik;k x;k] ftlls 
3 ls 5 lIrkg esa dbZ dfy;k¡ fodflr gksus yxh ¼fp= 2-9½A nks 
lcdYpfjax pj.kksa] ftlesa ,u,, ¼0-1 ls 0-5 fe-xzk- çfr yhVj½] 
vkbZ,, ¼0-1 ls 0-5 fe-xzk- çfr yhVj½ ,oa ch,ih ¼4-0 ls 5-0 fe-xzk- 
çfr yhVj½ dk lekos'k iks"kdrRo ek/;e esa fd;k x;k] ds }kjk 
,dy ,DlIykaV ls dbZ ruk ¼çR;sd ,DlIykaV ls 8 ls 10 ruk½ 
çkIr fd, x,A vukj dh dkf;Zd fodflr dfydkvksa esa tM+ksa dh 

explant of pomegranate was developed with plant growth 

regulators including concentrations of kinetin and BAP 
-1(Table 2.21). The increased concentration (4 mg L ) of 

BAP responds better (95%) and multiple-bud initiation 

was achieved in 3-5 weeks (Fig. 2.9). Shoot multiplication 

from single explant (8-10 shoots per explant) were 

achieved in nutrient medium supplemented with NAA 
-1 -1(0.1-0.5 mg L ), IAA (0.1-0.5 mg L ) and BAP (4.0-5.0 

-1mg L ) in two subculturing steps. Methodology for 

rhizogenesis (in-vitro root initiation) and root 

multiplication from in-vitro grown shoots of pomegranate 

was developed using modified MS medium supplemented 
-1with growth hormones like IBA (0.5 mg L ); BAP 

-1 -1 -1(0.5 mg L , 1.0 mg L ); kinetin (0.5, 1 and 2 mg L ); NAA 
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çkjafHkd o`f) vkSj tM+&xq.ku dh fof/k fodflr dh xbZ] ftlesa 
la'kksf/kr ,e,l ek/;e dk mi;ksx fd;k x;kA bl ek/;e esa o`f) 
fu;kedksa tSls vkbZch, ¼0-5 fe-xzk- çfr yhVj½] ch,ih ¼0-5] 1-0 ,oa 
4-5 fe-xzk- çfr yhVj½] dkbZusfVu ¼0-5] 1-0 ,oa 2-0 fe-xzk- çfr 
yhVj½ rFkk ,u,, ¼1-0 fe-xzk- çfr yhVj½ dks 'kkfey fd;k x;kA 
la'kksf/kr ,e,l ek/;e esa 2 fe-xzk- çfr yhVj dkbZusfVu ds lkFk 

-1 -1(1 mg L ) and BAP (4.5 mg L ). Better results were 

achieved for root initiation (60%) and multiplication in 
-14-7 weeks with modified MS supplemented with 2 mg L  

kinetin (Table 2.22). Hardening of in-vitro grown 

plantlets was carried out in two steps in which first step 

including transfer of plantlets from rooting media to 

fp= 2-9 vukj ds xzafFkd [kaM ls cgq&dyh ,oa dfydk fodkl
Fig. 2.9 Multiple bud and shoot initiation from nodal segment of pomegranate
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loksZÙke ifj.kke çkIr gq,] ftlesa 60 çfr'kr tM+&vkjaHku rFkk 4 
ls 7 lIrkg esa tM+ksa dk cgqxq.ku ns[kk x;k ¼rkfydk 2-22½A 
dkf;Zd fodflr ikS/kksa dh dBksjrk çfØ;k nks pj.kksa esa iwjh dh 
xbZA igys pj.k esa ikS/kksa dks tM+ cuus okys ek/;e ls gVkdj 
vkjfEHkd rjy ,e,l@g‚xySaM ?kksy esa LFkkukarfjr fd;k x;k] 
ftlds ckn nwljs pj.k esa mUgsa dksdksihV@dksdksihV $ e`nk ds 
feJ.k esa j[kk x;kA dksdksihV esa tc u=tu] QkWLQksjl] iksVk'k 
iks"kdrRoksa dk lekos'k fd;k x;k] rc ikS/ks vf/kdre 30 fnuksa 
rd thfor jgasA

dSj ds xzafFkd [kaM dk lrgh&folaØe.k dh çfØ;k dks 
fodflr djus gsrq xzafFkd [kaM dks 75 çfr'kr ,Fksu‚y esa 45 
lsdaM] 2000 ihih,e dh nj ls LVªsIVksekbflu esa 18 feuV] 2000 
ihih,e dh nj ls 50 çfr'kr dkcsZUMkfte esa 18 feuV rFkk 0-01 
çfr'kr dh nj ls ejD;wfjd DyksjkbM esa 5 feuV rd mipkfjr 
fd;k x;k ¼rkfydk 2-20½A ch,ih ¼1 fe-xzk- çfr yhVj½ fefJr 
iks"kd ek/;e ds mi;ksx ls dSj ds xzafFkd [kaM ls çR;{k :i ls 
vkSlru 0-85 dyh çfr ,DlIykaV rFkk 90 çfr'kr dfydkvksa dk 
vkjaHku 4 ls 7 lIrkg dh vof/k esa 'kq: gqvk ¼rkfydk 2-21½A dSj 
xzafFkd [kaM ,DlIykaV ls dSyl cgqxq.ku dh fof/k fodflr dh 
xbZ] ftlesa iks"kd ek/;e esa VhMhtsM ¼2-0 fe-xzk- çfr yhVj½ ds 
lekos'k ls 80 çfr'kr dSyl cgqxq.ku çkIr gqvk ¼fp= 2-10½A tc 
vkbZ,, ¼0-5 ls 1-0 fe-xzk- çfr yhVj½] ch,ih ¼4-0 ls 5-0 fe-xzk- 
çfr yhVj½ rFkk VhMhtsM dks iks"kd ek/;e esa lfEefyr fd;k 
x;k] rc cgq&dyh vkjaHku ds fy, loZJs"B ifj.kke çkIr gq, 
¼fp= 2-11½A dSj dh dkf;Zd fodflr dfydkvksa ls tM+ksa ds 
vkjaHku ¼jkbtkstsusfll½ ,oa tM+&xq.ku dh fof/k fodflr dh 
xbZ] ftlesa ,e,l ek/;e esa 0-5 fe-xzk- çfr yhVj dh nj ls 
vkbZch, feykus ij yxHkx 70 çfr'kr tM+&vkjaHku vkSj 5 ls 8 
lIrkg dh vof/k esa tM+&cgqxq.ku gqvkA

dSj dk dkf;Zd lao/kZu

liquid basal MS/Hoagland solution followed by transfer 

to cocopeat/cocopeat+ soil. Plantlets survived at the 

maximum for 30 days in cocopeat supplemented with N, 

P, K nutrients.

Surface sterilization protocol of nodal segment of 

kair was developed including treatment of nodal segment 

with 75% ethanol for 45 second, streptomycin @ 2000 

ppm for 18 minutes, 50% carbendazim @ 2000 ppm for 

18 minutes and mercuric chloride @ 0.01% for 5 minutes 
-1duration (Table 2.20). Direct 0.85 bud explants  and 90% 

shoot initiation (organo genesis) achieved in 4-7 weeks 
-1from nodal segment of kair in BAP (1 mg L ) 

supplemented nutrient medium (Table 2.21). 

Methodology of callus multiplication from nodal segment 

explant of kair was developed in which 80% callus 

multiplication was achieved in nutrient medium 
-1supplemented with TDZ (2.0 mg L ) (Fig. 2.10). While 

the best response for multiple bud initiation was achieved 
-1 -1with IAA (0.5-1.0 mg L ) and BAP (4.0-5.0 mg L ) along 

with TDZ (Fig. 2.11). Methodology of rhizogenesis (root 

initiation) and root multiplication from in-vitro grown 

shoots of kair was developed and about 70% root 

initiation and multiplication was achieved in MS 
-1 supplemented with 0.5 mg L IBA in 5-8 weeks.

Effect of two establishment methods, three root 

stocks and stionic combinations on budding success and 

In-vitro propagation of kair

Effect of orchard establishment methods and stionic 

combinations on ber 
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csj ij ckx LFkkiuk fof/k;ksa vkSj fLV;ksfud la;kstuksa dk çHkko

nks o"kZ iqjkus csj dh 7 fdLeksa dh dfydk;u lQyrk vkSj 
fodkl ekinaMksa ij nks LFkkiuk fof/k;ksa] rhu :VLV‚d vkSj 
fLV;ksfud la;kstuksa ds çHkko dk ewY;k¡du fd;k x;k ¼rkfydk 
2-23½A dfydk;u lQyrk LFkkiuk fof/k;ksa }kjk çHkkfor ikbZ 
xbZ] ftlesa ;Fkk&LFkku fof/k ds rgr~ 76 Áfr'kr lQyrk ntZ dh 
xbZ] tcfd ulZjh esa mxk, x, ikS/kksa dh ikjaifjd fof/k esa 70-63 
Áfr'kr lQyrk çkIr gqbZA ;|fi] fLV;ksfud la;kstuksa ds dkj.k 
dfydk;u lQyrk cgqr vf/kd çHkkfor ugha gqbZA :VLV‚d 
lHkh fdLeksa ds lkFk leku :i ls laxr ik, x,A ikS/ks dh Å¡pkbZ 
ij LFkkiuk fof/k;ksa vkSj :VLV‚d dk çHkko ugha ns[kk x;k] ;|fi 

growth parameters of 7 variaties of two-year old ber was 

evaluated (Table 2.23). The budding success was found 

affected significantly by establishment methods with 76% 

success recorded under in-situ method as compared to 

70.63% success obtained in conventional method of 

nursery raised seedlings. However, the budding success 

was not affected significantly due to stionic combinations. 

The rootstocks were found equally compatible with all 

varieties. Plant height was not affected from 

establishment methods and rootstocks though it was 

significantly affected by genetic differences of the 

varieties. The plant height was the highest in back cross 

fp= 2-10 dSj ds xzafFkd [kaM ,DlIykaV ls dSyl fodkl
Fig. 2.10 Callus development from explant (nodal segment) of kair

fp= 2-11 dSj ds xzafFkd [kaM ,DlIykaV ls cgq&dyh ,oa dfydk fodkl
Fig. 2.11 Multiple bud and shoot development from explant (nodal segment) of kair
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;g fdLeksa ds vkuqoaf'kd varj ls dkQh çHkkfor gqbZA ikS/ks dh 
lokZf/kd Å¡pkbZ cSd Ø‚l ladj vkSj mlds ckn lsc esa ntZ dh 
xbZ] vkSj jf'e fdLe esa lcls de ikbZ xbZA LV‚d ifjf/k ij] 
:VLV‚Dl ds çHkko ds dkj.k ns'kh cksjM+h ds mPpre eku rFkk 
fVdM+h vkSj xksyk esa leku eku ds lkFk] LFkkiuk fof/k;ksa dk çHkko 
ugh ik;k x;kA fofHkUu fdLeksa esa lcls vf/kd LV‚d ifjf/k xksyk 
vkSj vyhxat esa vkSj lcls de mejku esa ntZ dh xbZA 
vyx&vyx fdLeksa ds chp dkQh fHkUurk ds lkFk] :VLV‚Dl ds 
fdlh Hkh çHkko ds fcuk lk;u ifjf/k dk eku ;Fkk&LFkku 
dfydk;u dh rqyuk esa ikjaifjd LFkkiuk fof/k esa vf/kd ik;k 
x;kA LFkkiuk fof/k;ksa vkSj fdLeksa ls fcuk çHkkfor gq, 
LV‚d&lk;u vuqikr dk eku ns'kh cksjM+h ds fy, lcls vf/kd 
,oa blds ckn fVdM+h vkSj lcls de xksyk esa ntZ fd, tkus ds 
lkFk gh :VLV‚Dl ds fy, dkQh fHkUu ik;k x;kA LFkkiuk 
fof/k;ksa vkSj :VLV‚Dl ls dSuksih {ks= çHkkfor ugha gqvk( gkykafd] 
vU; fdLeksa dh rqyuk esa xksyk esa fof'k"V fdLe ds varj dkQh 
Li"V ns[ks x,A

hybrid followed by Seb and the least in case of Rashmi. 

Stock girth, being affected from the rootstock with the 

highest value for Z. rotundifolia and at par in case of 

Tikadi and Gola, was not influenced by establishment 

methods. Among the different varieties, the highest stock 

girth was recorded in Gola and Aliganj and the lowest in 

Umran. The scion girth, significantly varying among the 

different varieties, was higher in conventional 

establishment method as compared to that in in-situ 

budding without any effect of rootstocks. Stock-scion 

ratio, not influenced from establishment methods and 

varieties, varied significantly for rootstocks with the 

highest value in case of Z. rotundifolia, followed by 

Tikadi and the least in Gola. Canopy area was not affected 

by establishment methods and rootstocks; however, the 

varietal differences were quite evident in Gola as 

compared to other varieties.
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var%fØ;k çHkko

LFkkiuk fof/k;ksa vkSj :VLV‚Dl ds chp var%fØ;k çHkko ikS/ks 
dh Å¡pkbZ] dSuksih {ks= vkSj LV‚d&lk;u vuqikr ds fy, 
egRoiw.kZ ik, x, ¼rkfydk 2-24½A ikjaifjd fof/k esa] ns'kh cksjM+h 
:VLV‚d ds fy, ikS/ks dh Å¡pkbZ vkSj dSuksih {ks= vf/kd ntZ fd, 
x,] tcfd ;Fkk&LFkku dfydk;u esa] muds eku fVdM+h 
:VLV‚Dl ds fy, vf/kd ik, x,A ;Fkk&LFkku dfydk;u esa 
ns'kh cksjM+h :VLV‚Dl ds fy, LV‚d&lk;u vuqikr vf/kd jgk 
vkSj ikjaifjd fof/k esa leku jgkA

Interaction effects

Interaction effects between establishment methods 

and rootstocks were found significant for plant height, 

canopy area and stock-scion ratio (Table 2.24). In 

conventional method, the plant height and canopy area 

were higher for Z. rotundifolia rootstock, while in-situ 

budding, their values were higher for Tikadi rootstocks. 

The stock-scion ratio was higher for Z. rotundifolia 

rootstocks in case of in-situ budding and at par in 

conventional method.
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Lkhfer flapkbZ okyh NksVh tksr gsrq ,dhÑr Ñf"k iz.kkyh

Lkhfer flapkbZ ds lkFk 2 gsDVs;j ds 'kq) {ks=Qy esa ,dh—r 

—f"k ç.kkyh e‚My ds çn'kZu dk ewY;k¡du dktjh tksèkiqj esa 

bldh LFkkiuk ds pkSFks o"kZ esa fd;k x;kA blds ?kVdksa esa —f"k 

;ksX; Qlysa ¼cktjk] ewax] Xokj vkSj ljlksa½] de ikuh dh 

vko';drk okyh ckxokuh Qlysa ¼csj] vukj vkSj dyeh [kstM+h½] 

lky Hkj gjk pkjk mRiknu ¼usfi;j gkbfczM] pkjk pqdanj] fjtdk 

cktjh] tbZ vkSj Y;wluZ½] vkS"kèkh; vkSj lqxafèkr Qlysa ¼dSeksekby] 

uhacw ?kkl] jkst+ ?kkl vkSj v'oxaèkk½ vkSj lhek ij cgqmís'kh; isM+ 

'kkfey gSaA 1-1 gsDVs;j esa dh xbZ —f"k ;ksX; Qly ls 1]04]166 

#i;s dk ldy ykHk gqvk ¼rkfydk 3-1½A 0-40 gsDVs;j {ks= esa 

yxHkx 432 fDoaVy gjk pkjk mRikfnr fd;k x;kA —f"k ;ksX; 

Qlyksa ls çkIr lw[kk pkjk vkSj ckjgeklh ikSèkksa ls çkIr 'kh"kZ 

vkgkj ds lkFk&lkFk mRikfnr gjk pkjk 3 eosf'k;ksa vkSj 4&5 HksM+ 

cdfj;ksa dss fy, i;kZIr ik;k x;kA 0-5 gsDVs;j ds ckxokuh Cy‚d 

ls 83]580 #i;s dk ldy ykHk gqvkA blesa csj vkSj dyeh 

[kstM+h ds chp esa mxk, x, ewax ls çkIr vfrfjä mit Hkh 'kkfey 

gSA vkS"kèkh; vkSj lqxafèkr Qlyksa ls 90]766 #i;s dh vkenuh gqbZ] 

lkFk gh de mRiknu vofèk ds nkSjku Je dk mi;ksx djus dk 

vfrfjä ykHk Hkh feykA ubZ Qlysa tSls dSeksekby vkSj 

iyekjkstk 'kq"d {ks= ds fy, vuqdwy ikbZ xbZa rFkk bu Qlyksa ds 

fy, mUur Ñf"k fof/k;k¡ fodflr dh xbZA bl ,dh—r —f"k 

ç.kkyh e‚My lss 4]47]391 #i;s dh ldy vk; çkIr gqbZ] tks o"kZ 

Ik;Zar dekscs'k leku :Ik ls forfjr jghA

Integrated farming system model for small holdings 

with limited irrigation

The performance of a integrated farming system 
(IFS) model having 2 ha net area with limited irrigation 
was evaluated in its fourth year of establishment at 
CAZRI, Jodhpur. The components included arable 
cropping (pearl millet, mung bean, clusterbean and 
mustard), low water requiring horticultural crops (ber, 
pomegranate and budded khejri), year-round green fodder 
production (Napier hybrid, fodder beet, rijka bajri, oats 
and lucerne), medicinal and aromatic crops (chamomile, 
lemon grass, rose grass and ashwagandha) and 
multipurpose trees on boundary. The arable cropping 
followed in 1.1 ha has given a gross return of Rs. 1,04,166 
(Table 3.1). About 432 quintals of green fodder was 
produced in 0.40 ha area. The dry fodder from arable 
crops and top feed from perennials along with green 
fodder produce was sufficient for 3 cattle and 4-5 small 
ruminants. The horticulture block of 0.5 ha gave gross 
returns of Rs. 83,580. This also included additional 
produce from mung bean grown in the inter-spaces of ber 
and budded khejri. The medicinal and aromatic crops 
crops produced worth Rs. 90,766 with an additional 
advantage of utilizing the labour during lean period. 
Newer crops i.e., chamomile and palmarosa were found 
adaptable to the arid region and their package of practices 
was developed. The IFS model has generated a gross 
return of Rs. 4,47,391 which was fairly distributed over 
the year.

,dhÑr 'kq"d Hkwfe Ñf"k i)fr vuqla/kku
Integrated Arid Land Farming System Research

Gross area 
(ha)/ No. 
of tree
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p;fur 'kq"d >kfM+;ksa dk HkkSfrd&tSo jklk;fud v/;;u

bl v/;;u ds fy, pkj çeq[k 'kq"d >kfM+;ksa ;Fkk 
ysIVkMsfu;k ik;jksVsfDudk ¼[khai½] dSfyxksue i‚yhxksuksbM~l 
¼Qksx½] gsyksfDly‚u fjdoZe ¼ykuk½] vkSj ,sjok tkokfudk ¼cqbZ½ 
dk p;u fd;k x;kA tSlyesj ds jsrhys {ks=ksa ls xeZ 'kq"d ekSle 
ds nkSjku tM+ vkSj rus #i esa ikS/kksa ds uewus ,d= fd, x,A

 çR;sd uewus dks 
,pih,ylh }kjk rhu çfr;ksa esa ek=kc) fd;k x;k rFkk lacaf/kr 
ekud fQuksfyd ;kSfxdksa ¼fp= 3-1½ dk va'kkadu oØ dh lgk;rk 
ls x.kuk dh xbZA pkjksa 'kq"d >kfM+;ksa ds 15 fQuksfyd ;kSfxdksa dh 
ek=k ds fu/kkZj.k ds nkSjku] çR;sd çtkfr ds rus vkSj tM+ksa ds 
uewuksa esa fQuksfyd ;kSfxdksa dh fof'k"V ,oa çpqj ek=k ntZ dh xbZ 
¼rkfydk 3-2½A Qksx ds rus esa dSEQsjksy ¼1700 ihih,e½ vkSj 
,ysftd ,flM ¼544 ihih,e½ tcfd blds tM+ksa esa dSVsfpu 
gkbMªsV ¼68 ihih,e½ vkSj ih&dkSefjd ,flM ¼56 ihih,e½ dh 
ek=k lcls vf/kd ikbZ xbZA cqbZ ds rus esa ,ysftd ,flM ¼72 
ihih,e½ vkSj flukfid ,flM ¼69 ihih,e½ rFkk bldh tM+ksa esa 
dSVsfpu gkbMªsV ¼256 ihih,e½ vkSj xSfyd ,flM ¼70 ihih,e½ dh 
çpqj ek=k ntZ dh xbZA [khai ds rus esa lhfjaftd ,flM vkSj 
dSVsfpu gkbMªsV ¼nksuksa 50 ihih,e½ uked fQuksfyd ;kSfxd çpqj 
ek=k esa ik, x,] tcfd bldh tM+ksa esa lhfjaftd ,flM ¼83 
ihih,e½ vkSj 2]5&Mk;gkbMª‚Dlh csatksbd ,flM ¼64 ihih,e½ dk 
mPp Lrj ntZ fd;k x;kA ykuk iztkfr ds rus esa ek;fjdsfVu 
¼285 ihih,e½ vkSj ,ysftd ,flM ¼184 ihih,e½ çpqj ek=k esa Fks] 
tcfd bldh tM+ksa esa fluSfid ,flM ¼68 ihih,e½ vkSj lhfjaftd 

fQuksfyd ;kSfxdksa dh ek=k dk v/;;u%

Physio-biochemical study of selected arid shrubs

Four major key arid shrubs viz., Leptadenia 

pyrotechnica (Kheemp), Calligonum polygonoides 

(Phog), Haloxylon recurvum (Lana), and Aerva javanica 

(Bui) were selected for the study. Root and shoot samples 

were collected from the sand dune areas of Jaisalmer 

during dry hot weather conditions.

 Each sample 

was quantified by HPLC in triplicates and calculated from 

the calibration curve of the respective standard phenolic 

compounds (Fig. 3.1). In the quantification of 15 phenolic 

compounds of arid shrubs, each species showed presence 

of distinct and abundant phenolic compounds in the shoot 

and root parts (Table 3.2). In C. polygonoides, kaempferol 

(1700 ppm) and ellagic acid (544 ppm) were most 

prevalent in the shoot, while catechin hydrate (68 ppm) 

and p-coumaric acid (56 ppm) were dominant in the roots. 

The shoots of A. javanica contained ellagic acid (72 ppm) 

and sinapic acid (69 ppm), with the abundance of catechin 

hydrate (256 ppm) and gallic acid (70 ppm) in the roots. 

Similarly, the shoots of L. pyrotechnica featured syringic 

acid and catechin hydrate (both 50 ppm), while roots 

showed higher levels of syringic acid (83 ppm) and 2,5-

dihydroxy benzoic acid (64 ppm). The shoots of H. 

recurvum were rich in myricetin (285 ppm) and ellagic 

acid (184 ppm), while roots contained synapic acid (68 

Quantification of phenolic compounds:

fp= 3-1 fQuksfyd ;kSfxdksa dh ek=k fu/kkZfjr djus ds fy, Qksx 'kwV dk ,pih,ylh ØkseSVksxzke
Fig. 3.1 HPLC chromatogram of Calligonum polygonoides shoot for quantification of phenolics
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,flM ¼52 ihih,e½ uked fQuksfyd ;kSfxd ekStwn FksA v/;;u 
esa ik;k x;k fd vtSfod ruko ty dh miyC/krk dks de djrk 
gS ftlds ifj.kkeLo:i ikS/ks vius ja/kzksa dks can dj nsrs gSa ,oa 
,ch, uked gkseksZu dk fuLrkj djrs gSaA dSEQsjksy] DosjlsfVu 
izfrfØ;k'khy vkDlhtu iztkfr ¼vkjvks,l½ fofu;eu ds :Ik esa 
dk;Z djrs gSa rFkk Øe'k% iÙkh vkSj tM+ esa ,ch, vkSj v‚fDlu  
uked gkseksZu ds lkFk var%fØ;k djrs gSaA

v/;;u esa dSEQsjksy] DosjlsfVu] fejhlsfVu ,oa ,ysftd 
,flM lcls laHkkfor v‚Dlhdj.kjks/kh ds #i esa ns[ks x;s rFkk 
yo.krk] lw[kk vkSj rki ruko tSls vtSfod rukoksa ds izca/ku esa 
budh egRoiw.kZ Hkwfedk ntZ dh xbZ D;ksafd ;s v‚fDlu ds çokg 
dks fofu;fer djds v‚fDlu forj.k dks fu;af=r djds ruko dh 
fLFkfr esa ikS/kksa ds fodkl ds fu;a=.k esa ;ksxnku iznku djrs gSaA

 thlh&,e,l fo'ys"k.k ls pkj 'kq"d >kfM;ksa ds ruksa 
,oa tM+ksa ds uewuksa esa tSolfØ; ;kSfxdksa dh ,d J`a[kyk dh 
mifLFkfr dk irk pykA çkIr vk¡dM+ksa dk ewY;k¡du] dqy vk;u 
ØkseSVksxzke ¼VhvkbZlh½ }kjk fd;k x;k rFkk eklLisDVªk dk 
mi;ksx djds mRiUu nzO;eku LisDVªk ¼fp= 3-2½ dh rqyuk jk"Vªh; 
ekud vkSj çkS|ksfxdh laLFkku ¼,uvkbZ,lVh½ nzO;eku LisDVªy 
ykbczsjh ¼,uvkbZ,lVh 2014 laLdj.k½ ds lkFk dh xbZA Qksx ds 
rus esa 26 ;kSfxd ik;s x;s] ftuesa jksfiokdkbu] fu;ksQkbVkMkbu] 
dSVspksy vkSj VksdksQsjksy 'kkfey Fks] tcfd bldh tM+ksa esa 23 
;kSfxdksa ftuesa ik;jksx‚yksy] jslksfjflu‚y vkSj jksfiokdkbu 
'kkfey Fks] dh mifLFkfr ntZ dh xbZA [khEi ds rus esa 45 ;kSfxd 
ik;s x;s] ftuesa flysu] buksflVksy vkSj fu;ksQkbVkMhu egRoiw.kZ 
;kSfxdksa ds #i esa 'kkfey Fks] tcfd bldh tM+ksa esa LDoSyhu] 
ekYVksy vkSj QkbVksy ds lkFk 34 ;kSfxd ik, x, ¼rkfydk 3-3½A 
cqbZ ds rus esa fu;ksvkblksyksafxQksyhu vkSj fu;ksQkbVkMhu lfgr 

xSl ØkseSVksxzkQh&ekl LisDVªksQksVksesVªh ¼thlh&,e,l½ 

fo'ys"k.k%

ppm) and syringic acid (52 ppm). The abiotic stress 

reduced water availability and consequently plant closed 

the stomata and released ABA hormone. Kaempferol and 

quercetin acted as ROS scavenger and interacted with 

ABA and auxin in the leaves and roots, respectively.

Kaempferol, quercetin, myricetin and ellagic acid 

were the most potential antioxidant and had a key role in 

avoiding the abiotic stresses such as salt, drought and heat 

stress by regulating auxin flow and hence contributed in 

the overall development of the shrub species under stress 

conditions.

 The GC-MS analysis of four arid shrub 

species revealed the presence of a range of bioactive 

compounds in both shoot and root samples. Data obtained 

were evaluated by total ion chromatogram (TIC) and the 

mass spectra (Fig. 3.2) generated using the MS compared 

with the National Institute of Standards and Technology 

(NIST) mass spectral library (NIST 2014 version). In 

C. polygonoides, the shoot had 26 compounds, including 

ropivacaine, neophytadiene, catechol, and tocopherol, 

while the root exhibited 23 compounds such as pyrogallol, 

resorcinol, and ropivacaine. The shoots of L. pyrotechnica 

contained 45 compounds, with silane, inositol, and 

neophytadiene among the significant compounds, 

whereas, the roots showed 34 compounds, including 

squalene, maltol, and phytol (Table 3.3). In the case of 

Aerva javanica, 32 compounds were identified in the 

shoots, including neoisolongifolene and neophytadiene, 

while 21 compounds were found in its root, with 

Gas chromatography-mass spectrophotometry (GC-

MS) analysis:

rkfydk 3-2 fQuksfyd ;kSfxdksa dh ek=k dk ewY;k¡¡du
Table 3.2 Quantification of phenolics compounds
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32 ;kSfxdksa dh igpku dh xbZ] tcfd bldh tM+ esa 21 ;kSfxd 
ik, x,] ftlesa Ldksisjksu ,d çeq[k ?kVd jgkA ykuk ds rus esa 
QkbVksy vkSj VksdksQsj‚y lfgr 32 ;kSfxd ik, x,] tcfd 
bldh tM+ esa 28 ;kSfxdksa dk irk yxk;k x;k] ftuesa LDoSyhu] 
Y;wisvksy vkSj ¶;wjsu‚y tSls çeq[k ;kSfxd 'kkfey FksA ;g 
xq.kkRed fo'ys"k.k lHkh çtkfr;ksa esa fof'k"V tSolfØ; 
fQuksfyDl vkSj VsjisuksbM~l dh mifLFkfr dks js[kkafdr djrk gS] 
tks 'kq"d >kfM+;ksa esa ikS/k jlk;uksa dh fofo/krk dk –f"Vxkspj gSA

nks lky dk Qly pØ iwjk djus ds ckn] v/;;u esa ik;k 
x;k fd tSfod vkSj ikjaifjd nksuksa ç.kkfy;k¡ esa lkaf[;dh; :i 

tSfod vkSj ikjaifjd ç.kkfy;ksa dh mRikndrk vkSj ykHkçnrk 

dk vkdyu

scoparone as a key constituent. The shoots of H. recurvum 

demonstrated 32 compounds, including phytol and 

tocopherol, while 28 compounds were detected in its 

roots, with prominent compounds like squalene, lupeol, 

and furaneol. This qualitative analysis underscores the 

presence of distinct bioactive phenolics and terpenoids 

across species, offering insights into the phytochemical 

diversity within the arid shrubs.

After completing a two-year crop rotation, both the 

organic and conventional systems were found to be 

statistically at par on system productivity basis. The 

Assessment of productivity and profitability of 

organic and conventional systems

fp= 3-2 tSolfØ; ;kSfxdksa dh igpku ds fy, thlh&,e,l ØkseSVksxzke
Fig. 3.2 GC-MS chromatogram for the identification of bioactive compounds
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ls mRikndrk dk vkèkkj cjkcj gSA Qly ç.kkfy;ksa vkSj pØksa ds 
chp ijLij fØ;k Hkh xSj&lkFkZd ikbZ xbZ ¼rkfydk 3-4½A dqy 
feykdj] e`nk tSfod ekinaMksa ds fy, tSfod [ksrh ç.kkyh ls 
ikjaifjd [ksrh ç.kkyh dh rqyuk esa mPpeku çkIr gqvkA tSfod ds 
fy, ç.kkyh mRikndrk dk vkSlr eku 4981-8 ik;k x;k] tcfd 
ikjaifjd ç.kkyh ;g eku 5097-0 ntZ fd;k x;kA v/;;u esa 
Qly pØ dk lkFkZd çHkko ¼207-82½ ns[kk x;kA

interaction between the systems and rotations was non-

significant (Table 3.4). Overall, the organic farming 

system exhibited higher values for all soil biological 

parameters when compared to the conventional farming 

system. The mean system productivity values were 

4981.8 for organic and 5097.0 for conventional. Crop 

rotation showed a significant effect (207.82).

tSfod vkSj ikjaifjd ç.kkfy;ksa esa e`nk lw{etho xfrfof/k;k¡% 
[kjhQ ds nkSjku] ikjaifjd ç.kkfy;ksa dh rqyuk esa tSfod Qly 
ç.kkfy;ksa ds rgr lw{etho xfrfofèk vkSj e`nk LokLF; esa 
mYys[kuh; o`f) ns[kh xbZA tSfod Qly ç.kkyh ds rgr] fo'ks"k 
:i ls ewax&bZlcxksy&fry&esFkh QlypØ esa lw{etho la[;k] 
tSoHkkj dkcZu vkSj ,atkbeSfVd xfrfofèk;ksa dk yxkrkj mPpre 
eku ntZ fd;k x;kA lw{etho la[;k vkSj ,atkbeSfVd 
xfrfofèk;ksa dk eku cqokbZ ds 60 fnuksa ds ckn vfèkdre ik;k x;k 
tks fd dVkbZ ds nkSjku de gksrk pyk x;kA jch ds nkSjku] Qly 
fodkl ds lHkh pj.kksa esa tSfod ç.kkyh esa thok.kq dh vkcknh 
vkerkSj ij vfèkd Fkh rFkk cqokbZ ds 30 ,oa 60 fnuksa ds ckn rFkk 
dVkbZ ds nkSjku fry&esFkh&ewax&bZlcxksy Qly pØ esa bldk 
eku vf/kdre ntZ fd;k x;kA gkaykfd tSfod ç.kkyh esa QaQwn 
dh vkcknh Hkh vfèkd ns[kh xbZA blh rjg] tSfod ç.kkyh esa 
[kkldj ewax&esFkh&fry&bZlcxksy vkSj fry&esFkh&ewax& 
bZlcxksy QlypØ esa lw{etho tSoHkkj dkcZu ¼,echlh½] 
fMgkbMªkstust xfrfofèk] ¶yksjsflu Mk;lsVsV ¼,QMh,½] vkSj 
{kkjh; Q‚LQsVst ¼,,yih½ dk eku Hkh vfèkdre ik;k x;k 
¼rkfydk 3-5½A 

tks/kiqj esa LFkkfir bZMh lgÁlj.k ¶yDl V‚oj ds ek/;e ls 
3 gsDVs;j {ks= esa cktjk vk/kkfjr Qly ç.kkyh ij dkcZu vkSj 

cktjk vk/kkfjr Ñf"k&ikfjfLFkfrdh ra= esa dkcZu vkSj ueh çokg 

dk vkdyu

Soil microbial activities in organic and conventional 

systems: The organic cropping systems significantly 

enhanced microbial activity and soil health as compared 

to conventional systems during kharif season. The organic 

treatments consistently exhibited higher microbial 

counts, biomass carbon, and enzymatic activities, 

particularly in the mung bean-psyllium-sesame-

fenugreek rotation. The peak microbial counts and 

enzymatic activities were observed at 60 DAS, followed 

by a decline at harvest. The bacterial populations were 

generally higher in the organic system during rabi season 

across all the growth stages of crop, peaking at 30, 60 

DAS, and harvest in the sesame-fenugreek-mung bean-

psyllium rotation. Although, fungal populations were 

higher in the organic system. Similarly, microbial 

biomass carbon (MBC), dehydrogenase activity, 

fluorescein diacetate (FDA), and alkaline phosphatase 

(ALP) were significantly higher in organic treatments, 

particularly in the mung bean-fenugreek-sesame-

psyllium and sesame-fenugreek-mung bean-psyllium 

rotations (Table 3.5). 

Carbon and moisture fluxes were quantified over 

pearl millet (Pennisetum glaucum L.) based cropping 

Quantification of carbon and moisture fluxes in pearl 

millet-based agro-ecosystem 
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ueh çokg dh ek=k dk fu/kkZj.k fd;k x;kA ¶yDl V‚oj esa] 
dkcZu MkbZvkDlkbM ¶yDl dh lkaærk dks ekius ds fy, vojDr 
xSl fo'ys"kd dk mi;ksx fd;k x;k vkSj 3&Mh lksfud 
,uheksehVj ls 10 gVZ~t vko`fÙk ij f=&vk;keh gok dh xfr dks 
ekik x;kA fMftVy o"kkZekih ¼fVfiax&ckYVh çdkj½ dk mi;ksx 
djds o"kkZ dh ek=k vkSj rhozrk ekih xbZ tcfd e`nk ueh ds lsalj 
¼gkbMªk&Áksc½ ds ek/;e ls e`nk dh ueh dh xfr'khyrk dks ntZ 
fd;k x;kA lsalj dk mi;ksx djds rkieku vkSj vknZzrk ds 
vk¡dM+sa ntZ fd, x,A 9 uoacj 2023 dks cksbZ xbZ thjk dh Qly 
dk iÙkh {ks= lwpdkad dk eku] cqokbZ ds 90 fnu ckn vf/kdre 
¼1-87½ ntZ fd;k x;k] tks ckn esa de gks x;kA thjk ds ikS/ks dh 
Å¡pkbZ 34-6 ls-eh- rd ikbZ xbZA dkcZu MkbZvkDlkbM çokg ds 
nSfud ifjorZu us fnu ds le; ¼nksigj 12%30 cts½ ds nkSjku 
çdk'k la'ys"k.k çfØ;k ¼fp= 3-3,½ esa dkcZu ds flad ds dkj.k 
vf/kdre udkjkRed ewY; ¼&4-12 ekbØks eksy Áfr oxZ ehVj 
Áfr lsdaM½ n'kkZ;kA tcfd] 'olu ds dkj.k jkr ds nkSjku ¼11%30 
cts½ vf/kdre ldkjkRed dkcZu MkbZvkDlkbM çokg ¼2-19 
ekbØks eksy Áfr oxZ ehVj Áfr lsdaM½ ntZ fd;k x;kA ouLifr 
voLFkk esa dkcZu MkbZvkDlkbM dk çokg ifjiDork voLFkk dh 
rqyuk esa vf/kd udkjkRed ntZ fd;k x;k ¼fp= 3-3ch½A 

system under 3 ha area through eddy covariance flux 

tower installed in the experimental field in Jodhpur. In the 

flux tower, infrared gas analyzer was used to measure 

concentration of CO  flux and three-dimensional (3-D) 2

sonic anemometer was used to measure 3-D wind speed at 

10 Hz frequency. Rainfall amount and intensity were 

monitored using a digital tipping-bucket type rain gauge 

and soil moisture dynamics were recorded through soil 

moisture sensors (HYDRA-PROB). Temperature and 

humidity were recorded using sensors. Leaf area index of 

cumin crop, sown on November 09, 2023, was recorded 

maximum (1.87) at 90 DAS, which then reduced. Plant 

height of cumin reached up to 34.6 cm. The diurnal 

variation of CO  flux revealed the maximum negative 2

-2 -1value (-4.12 µmole m  s ) during day time (12:30 PM) 

indicating a sink of carbon due to photosynthesis process 

(Fig. 3.3a). Whereas, the maximum positive CO flux 2 

-2 -1(2.19 µmole m  s ) was observed during night time (11:30 

PM) due to respiration. Over the crop growing season, 

CO  flux was more negative during vegetative stage than 2

that during maturing stage (Fig. 3.3b). 

rkfydk 3-5 jch _rq esa tSfod vkSj ikjaifjd ç.kkyh ds rgr e`nk lw{etho tSoHkkj dkcZu ¼fe-xzk- çfr fd-xzk- e`nk½
vkSj fMgkbMªkstust xfrfofèk ¼ekbØks xzke Vhih,Q izfr xzke e`nk izfr fnu½ ij Qly ç.kkyh dk çHkko



81

vxLr ekg esa gksus okyh vis{kk—r vf/kd o"kkZ ds dkj.k 
[kjhQ _rq esa çkIr o"kkZ ¼465-4 fe-eh-½ lkekU; ls vf/kd jghA 
e`nk esa nSfud vkSlr ueh 30 ls-eh- xgjkbZ ¼0-182 ?ku eh- Áfr ?ku 
eh-½ dh rqyuk esa 20 ls-eh- xgjkbZ ij de ¼0-123 ?ku eh- Áfr ?ku 
eh-½ ikbZ xbZ ¼fp= 3-4½A tqykbZ ekg ds nkSjku vxLr dh rqyuk esa 
nksuksa xgjkb;ksa ij e`nk esa de ueh ntZ dh xbZ rFkk bldk eku 
o"kkZ ds iSVuZ ij fuHkZj ik;k x;kA Qly ok"iksRltZu dk nSfud 
vkSlr eku nksigj 12%30 cts vf/kdre vkSj jkr 11%30 cts lcls 
de jgk ¼fp= 3-5,] ch½A 'kq) fofdj.k çokg dk vkSlr eku 'kke 
ds 7%00 cts ls lqcg 6%30 cts ds nkSjku udkjkRed jgk vkSj fnu 

The rainfall received during kharif season (465.4 

mm) was above normal due to relatively high rainfall 

occurred in August. The daily average soil moisture was 
3 -3low (0.123 m  m ) at 20 cm depth in comparison to that 

3 -3observed at 30 cm depth (0.182 m  m ) (Fig. 3.4). Soil 

moisture was low at both depths during July as compared 

to August and varied according to rainfall patterns. The 

average diurnal crop evapotranspiration was maximum at 

12:30 PM and lowest at 11:30 PM (Fig. 3.5a, b). The mean 

net radiation flux was negative during 7:00 PM - 6:30 AM 

fp= 3-3- ¼,½ vkSlr dkcZu MkbZvkDlkbM ¶yDl ¼ch½ vkSlr nSfud dkcZu MkbZvkDlkbM ¶yDl 
Fig 3.3. (a) Mean diurnal CO  flux (b) mean daily CO  flux during cumin growing season2 2

thjk mxkus ds ekSle ds nkSjku 

fp= 3-4- [kjhQ _rq esa dqy o"kkZ ds lkFk nks vyx&vyx ijrksa esa e`nk ty dh ek=k
Fig. 3.4. Soil water content at two different layers with the total rainfall during the kharif season
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ds 1%30 cts vf/kdre ldkjkRed çokg ¼445-51 okV Áfr oxZ 
eh-½ ntZ fd;k x;kA e`nk dk rki çokg 'kke 7%00 cts ls lqcg 
8%30 cts ds nkSjku udkjkRed tcfd lqcg 9%00 cts ldkjkRed 
ik;k x;k] ftldk vf/kdre Lrj nksigj 2%30 cts 62-75 okV 
Áfr oxZ ehVj ntZ fd;k x;kA laosnu'khy rkiçokg dk eku jkr 
ds le; udkjkRed vkSj fnu ds le; ldkjkRed ik;k x;k] 
ftldk vf/kdre Lrj nksigj 12%30 cts 149-66 okV Áfr oxZ eh- 
jgkA

during night time and maximum positive flux (445.51 
-2W m ) at 1:30 PM during day time. Soil heat flux was 

found negative during 7:00 PM - 8:30 AM and positive at 
-29:00 AM with the peak of 62.75 W m  at 2:30 PM. 

Sensible heat flux was negative during night time and 
-2positive during day time with the peak of 149.66 W m  at 

12:30 PM. 

mRikndrk] ykHkçnrk vkSj fLFkjrk ds fy, tSfod çca/ku 

fodYi

ekSleh izdksi%

ikS/k laj{k.k%

 cktjk vkSj ewax dh Qlyksa esa dhV izdksi esas lQsn 
eD[kh] tSflM~l] Qwy [kkus okys Hk`axksa vkSj nhed dk izdksi çeq[k 
#i ls lkeus vk;k vkSj QM+dk fVìs vkSj Qyh Nsnd izdksi de 
ns[kk x;kA ewax dh Qly esa eq[; çdksi lQsn eD[kh vkSj Qwy 
[kkus okyh Hk`axksa dk ik;k x;kA lQsn efD[k;ksa dk çkjafHkd 
laØe.k tqykbZ ds rhljs lIrkg esa ns[kk x;k vkSj Qwy [kkus okyh 
Hk`axksa dk laØe.k Qly dh okuLifrd vkSj çtuu voLFkk ds 
nkSjku ns[kk x;k ¼fp= 3-6½A bu dhVksa dh la[;k cgqr de Fkh 
ftlds dkj.k Qly esa ux.; {kfr ns[kh xbZA cktjk esa Qly dh 
okuLifrd o`f) voLFkk ds nkSjku nhed dk çdksi vf/kd ik;k 
x;kA

 ewax esa ,fQM~l vkSj lQsn efD[k;ksa ds laØe.k dks 
Ng mipkjksa ;Fkk ¼1½ uhekL=] ¼2½ czãkL=] ¼3½ uhe ds cht dk 
vdZ ¼,u,lbZ] 5 çfr'kr½] ¼4½ bfeMkDyksfçM 17-8 çfr'kr ,l,y 
¼1-5 fe-yh- Áfr yhVj½] ¼5½ fQçksfuy 2 fe-yh- Áfr yhVj vkSj ¼6½ 
vuqipkfjr fu;a=.k ls çcaf/kr fd;k x;kA mipkj&iwoZ vkSj 
mipkj ds ckn nksuksa fLFkfr;ksa esa vkadM+s ,df=r fd, x, vkSj 

Organic management options for productivity, 

profitability and sustainability

Seasonal incidence:

Plant protection:

 Pest incidence in pearl millet and 

mung bean crops revealed the major incidence of 

whitefly, jassids, flower eating beetles and termites and 

minor incidence of phadka grasshopper and pod borer. In 

mung bean, major incidence was of white fly and flower 

eating beetle. Initial infestation of white flies was 
rdobserved in 3  week of July and flower eating beetle was 

noticed during the vegetative and reproductive stages of 

the crop (Fig. 3.6). Population of these pests was very low 

causing insignificant damage to crop. In pearl millet, the 

incidence of termite was severe during vegetative growth 

stage of crop. 

 Infestation of aphids and white flies in 

mung bean was managed with six treatments, i.e., (i) 

neemastra, (ii) brahmastra, (iii) neem seed extract (NSE, 
-15%), (iv) imidacloprid 17.8% SL (1.5 mL L ), (v) 

-1Fipronil 2 mL L  and (vi) untreated control check. Both 

fp= 3-5- [kjhQ _rq esa ¼,½ vkSlr nSfud ifjorZu dkcZu MkbZvkDlkbM ¶yDl ¼ch½ vkSlr nSfud dkcZu MkbZvkDlkbM ¶yDl 
Fig. 3.5 (a) Mean diurnal pattern CO  flux, (b) mean daily CO  flux during kharif season2 2

(a) (b)
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çR;sd lIrkg ds fy, çfr'kr fu;a=.k lQyrk dh x.kuk dh 
xbZA bfeMkDyksfçM mipkj ls lQsn eD[kh vkSj tSflM~l dh 
vkcknh esa vuqipkfjr fu;a=.k ls Øe'k% 55-26 ls 88-07 vkSj 
71-54 ls 90-10 çfr'kr dh deh ntZ dh xbZ] tks viuk, x, lHkh 
mipkjksa ¼tSfod vkSj vdkcZfud½ esa lcls vPNk ifj.kke ns[kk 
x;k] blds ckn fQizksfuy FkkA tSfod mipkjksa esa] uhe cht ds 
vdZ mipkj ds ifj.kkeLo:i lQsn eD[kh vkSj tSflM dh 
vkcknh esa Øe'k% 79-85 vkSj 74-61 izfr'kr dh deh vkbZ] blds 
ckn czãkL= ds mi;ksx ls dhVksa dh vkcknh esa deh ¼39-50 ls 
73-96 izfr'kr vkSj 48-37 ls 65-10 çfr'kr½ ntZ dh xbZA

 tqykbZ 2024 esa çk—frd ifjfLFkfr;ksa esa cksbZ xbZ 

cktjk dh Qly esa dhV vkSj jksx dh ?kVukvksa dh lkIrkfgd 

fuxjkuh ls irk pyk fd Qly esa okuLifrd voLFkk ds nkSjku 

nhed vkSj jk[k ?kqu vkSj Qly esa nkuk Hkjus dh voLFkk esa cht 

cx dk çdksi ns[kk x;k fdUrq bu dhVksa dk laØe.k vLFkk;h ,oa 

cgqr gh de le; ds fy, Fkk ftlds dkj.k Qly ij {kfr 

yxHkx ux.; Fkh] blfy, buds fu;a=.k dh dksbZ vko';drk 

ugha ikbZ xbZA Qly ds iwjs fodkl pj.k esa jksx dk çdksi ugha 

ns[kk x;kA gkyk¡fd] if{k;ksa vkSj fxygfj;ksa dh ?kVuk,¡ Qly dh 

fofHkUu ouLifr voLFkk ,oa ifjiDork voLFkk ds nkSjku vf/kd 

FkhaA {kfr dks de djus ds fy, viukbZ xbZ çca/ku j.kuhfr;ksa esa ls 

ijkorZd fjcu vkSj —f"k&dSuu xu vf/kd dkjxj ikbZ xbZA

Comparative assessment of natural, conventional and 

organic farming practices 

ikS/k laj{k.k%

pre-treatment and post-treatment observations were taken 

and percent control success was calculated for each week. 

Imidacloprid treatment gave 55.26% to 88.07% and 

71.54% to 90.10% reduction of white fly and jassids 

population, respectively over the control and was found to 

be the best among all the treatments (organic and 

inorganic) followed by Fipronil. Among organic 

treatments, NSE treatment resulted up to 79.85% and 

74.61% reduction in the population of white fly and jassid, 

respectively, followed by brahmastra (39.50% to 73.96% 

and 48.37% to 65.10%).

 Weekly monitoring of the pearl millet 

crop sown under natural conditions in July 2024 for pest 

and disease incidence, revealed the incidence of termites 

and ash weevils during the vegetative stage and that of 

seed bug at grain filling stage of the crop. The infestation 

of these pests was temporary for very brief period of time 

and damage due to their presence was almost negligible, 

warrants no control. Disease incidence was not observed 

throughout the crop growth stage. However, incidence of 

depredatory birds and squirrels were more during milk, 

dough and maturity stages of crop. Management 

strategies followed to reduce the damage were the 

reflective ribbon and agri-cannon. 

Comparative assessment of natural, conventional and 

organic farming practices 

Plant protection:

fp= 3-6 ewax esa dhVksa dk ekSleh izdksi
Fig. 3.6 Seasonal incidence of mung bean pest
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ikWyhgkml esa mxk;s x, [khjk dh mit ij gkeksZu vuqç;ksxksa dk 

çHkko

[khjk dks i‚yhgkml esa 100 Áfr'kr Qwy jfgr vkSj fu;a=.k 
¼Qwy lfgr½ fLFkfr;ksa ds lkFk ik¡p mipkjksa ;Fkk Vh  ¼fcuk 1

ftcjsfyd vEy ,oa fcuk usQ+Fkyhu ,flfVd vEy ds vuqç;ksxa½] 
Vh  ¼ftcjsfyd vEy 50 ihih,e dh nj ls½] Vh  ¼ftcjsfyd vEy 2 3

100 ihih,e dh nj ls½] Vh  ¼usQ+Fkyhu ,flfVd vEy 100 4

ihih,e dh nj ls½ vkSj Vh  ¼usQ+Fkyhu ,flfVd vEy 150 5

ihih,e dh nj ls½] ds lkFk mxk;k x;kA 100 Áfr'kr Qwy jfgr 
mipkj esa ,d QqV dh Å¡pkbZ ij ¼cqokbZ ds 30 fnu ckn iw.kZr;k 
f[kyus ds lkFk½] mit lcls vf/kd ikbZ xbZA Qyksa dh mit esa 
o`f) mPp 'kq) [kk| inkFkZ vkgj.k nj] mPp QyHkkj ds lkFk ikS/ks 
ds vf/kd lw[ks otu ds dkj.k gqbZA usQ+Fkyhu ,flfVd vEy ds 
100 vkSj 150 ihih,e vkSj ftcjsfyd vEy ds 50 vkSj 100 
ihih,e dh nj ls vuqÁ;ksx }kjk fu;a=.k ¼Qwy lfgr½ vkSj 100 
Áfr'kr Qwy jfgr mipkj dh rqyuk esa ikS/kksa ij dkf;Zdh;&tSo 
jklk;fud xq.k/keksZa esa lkFkZd çHkko ns[kk x;k rFkk mit esa o`f) 
gqbZ ¼Rkkfydk 3-6½A dkf;Zdh; y{k.kksa] ;Fkk 'kq) [kk| inkFkZ 
vkgj.k nj vkSj iÙkh {ks= lwpdkad ij gkeksZu ds ç;ksx dk çHkko 
lkFkZd ik;k x;k] ;|fi fof'k"V iÙkh {ks= ij bldk çHkko 
xSj&lkFkZd jgkA ftcjsfyd vEy 100 ihih,e vkSj usQ+Fkyhu 
,flfVd vEy 150 ihih,e ds ç;ksx ds lkFk fu;a=.k vkSj 100 
Áfr'kr Qwy jfgr fLFkfr;ksa esa 20 ls 33 Áfr'kr rd o`f) ds lkFk 
iÙkh {ks= lwpdkad dk vf/kdre eku ntZ fd;k x;kA ftcjsfyd 
vEy 50 vkSj 100 ihih,e ds fu;a=.k mipkj ij ç;ksx }kjk 'kq) 

Effect of harmone applications on cucumber yield 

grown in polyhouse

Cucumber was grown in polyhouse with 100% 

deflower and control (no deflower) conditions with five 

treatments, i.e., T  [no gibberelic acid (GA ) and no 1 3

naphthalene acetic acid (NAA) applications]; T  (GA @ 2 3 

50 ppm), T  (GA @ 100 ppm), T  (NAA @ 100 ppm), T  3 3 4 5

(NAA @ 150 ppm). The yield was the highest at 100% 

deflower at 1 foot height (30 days after sowing with full 

blooming). The increase in fruit yield was attributed to 

high net assimilation rate, increased plant dry weight with 

higher fruit weight. The application of NAA @ 100 and 

150 ppm and GA @ 50 and 100 ppm over the control (no 3 

deflower) and 100% deflower plants significantly 

affected physio-biochemical characters and resulted in 

yield enhancement (Table 3.6). The effect of hormone 

application on physiological characters, i.e., net 

assimilation rate (NAR) and leaf area index (LAI) was 

significant, although the effect on specific leaf area (SLA) 

was non-significant. The maximum LAI with 20-33% 

increase in control and 100% deflower conditions was 

observed with applications of GA @ 100 ppm and NAA 3 

@ 150 ppm. The maximum increase in NAR over the 

control was recorded with the application of GA @ 50 3 

and 100 ppm. The enzyme study showed the maximum 
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[kk| inkFkZ forj.k nj esa vf/kdre o`f) ntZ dh xbZA mRÁsjd 
v/;;u us usQ+Fkyhu ,flfVd vEy 150 ihih,e ds lkFk ifÙk;ksa 
ds >M+us vkSj Qwy jfgr gksus dh çfrfØ;k esa ukbVªsV fjMDVsl 
xfrfof/k esa vf/kdre o`f) fn[kkbZA ftcjsfyd vEy ¼100 
ihih,e½ ds ç;ksx us fu;a=.k vkSj 100 Áfr'kr Qwy jfgr ikS/kksa esa 
,Ld‚csZV vkSj ?kqyu'khy dkcksZgkbMªsV dk mPpre Lrj ns[kk x;k 
¼fp= 3-7½A bl çdkj] izkjafHkd xk¡Bksa ij Qwy jfgr vkSj gkeksZu ds 
vuqç;ksx ls larqfyr o`f) vkSj fu;fer Qyu izkIr fd;k tk 
ldk] rFkk Qyu esa de nsjh ds lkFk mPp ikS/k tSoHkkj] Qyksa dh 
vf/kd la[;k ,oa dqy Qy mit esa o`f) Hkh ntZ dh xbZA

increase in nitrate reductase activity in response to 

defoliation and deflowering with NAA @ 150 ppm. 

Application of GA @ 100 ppm showed the highest level 3 

of ascorbate and soluble carbohydrate in the control and 

100% deflower plants (Fig. 3.7). Thus, deflowering and 

hormonal application at early nodes showed a balanced 

growth and regular fruiting with short delay in fruiting 

producing higher plant biomass, more number of fruits 

and increase in total fruit yield.

Ekkykckj uhe vkSj xEgkj vk/kkfjr Ñf"kokfudh ç.kkfy;ksa dk 

ewY;k¡du

fofHkUu flapkbZ Lrjksa ij o`{kksa dh o`f)% ekykckj uhe esa] o`{kksa dh 
vf/kdre vkSj U;wure Å¡pkbZ Øe'k% 100 izfr'kr flapkbZ Lrj 
¼7-45 ehVj½ vkSj fu;a=.k ¼6-38 ehVj½ ds rgr ns[kh xbZA blh 
Ádkj] isM+ dk vf/kdre vkSj U;wure O;kl Øe'k% 100 Áfr'kr 
flapkbZ ¼12-01 ls-eh-½ vkSj fu;a=.k ¼10-05 ls-eh-½ ds rgr~ ntZ 
fd;k x;kA blh rjg] de flapkbZ Lrj dh rqyuk esa 100 Áfr'kr 
flapkbZ ds rgr dSuksih O;kl ¼3-18 ehVj½ Hkh cM+k FkkA flapkbZ 
Lrjksa dk xEgkj ds isMksa+ dh Å¡pkbZ ij dksbZ lkFkZd çHkko ugha ns[kk 
x;k fdUrq 100 Áfr'kr flapkbZ Lrj ds rgr~ isM+ ds O;kl vkSj 
dSuksih O;kl ¼Øe'k% 10-53 ls-eh- vkSj 3-02 ehVj½ lkFkZd #i ls 

Performance of Melia dubia and Gmelina arborea 

based agroforestry systems 

Growth of trees at different irrigation levels: The 

maximum and minimum tree heights were recorded under 

100% irrigation level (7.45 m) and control (6.38 m) in 

Melia dubia. Tree diameter was recorded to be the largest 

(12.01 cm) under 100% irrigation and the least in the 

control (10.05 cm). Similarly, canopy diameter was larger 

(3.18 m) in 100% irrigation as compared to reduced 

irrigation levels. Tree height was not significantly 

influenced by irrigation levels in Gmelina arborea but 

tree diameters and canopy diameters were significantly 

(T1: control+control; T2: control+GA3 50 ppm; T3: control+GA3 100 pmm; T4: control+NAA 100 ppm; T5: control+NAA 150 ppm; 
T6: 100% deflower+control; T7: 100% deflower+GA3 50 ppm; T8:100% deflower+GA3 100 ppm; T9: 100% deflower+NAA 100 ppm; 

T10: 100% deflower+NAA 150 ppm)

fp= 3-7 ikWyhgkml esa mxk;s x, [khjk ds ikS/kksa ds ?kqyu'khy dkcksZgkbMªsV] LVkpZ] ,LdkscsZV ,oa ukbVªsV fjMDVst mRÁsjd fØ;kfof/k ij 
g‚eksZu ¼ftcjsfyd vEy ,oa usQ+Fkyhu ,flfVd vEy½ ds ç;ksx dk çHkko

Fig. 3.7 Effect of hormones (GA3 and NAA) on soluble carbohydrate, starch, ascorbate and 
nitrate reductase activity of cucumber grown in polyhouse
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vf/kd ik, x,A fu;a=.k mipkj esa isM+ vkSj dSuksih O;kl ¼Øe'k% 
7-41 ls-eh- vkSj 2-04 ehVj½ dk eku lcls de ntZ fd;k x;kA

 Ekkykckj uhe vkSj cktjk dh 
—f"kokfudh ç.kkfy;ksa esa] mPp tSfod dkcZu ¼0-32 Áfr'kr½ vkSj 
fMgkbMªksftust xfrfof/k ¼78-8 ekbØks xzke Vhih,Q Áfr xzke e`nk 
Áfr ?kaVk½ Øe'k% 6 ehVj × 12 ehVj vkSj 6 ehVj × 9 ehVj o`{k 
varjky ij ntZ fd, x,] tcfd fo|qr pkydrk vkSj iksVsf'k;e 
dk Lrj Øe'k% 6 ehVj × 6 ehVj vkSj 6 ehVj × 9 ehVj o`{k 
varjky esa vf/kd ik;k x;kA Ekkykckj uhe vkSj ewax —f"k&okfudh 
ç.kkfy;ksa esa] 6 ehVj × 6 ehVj o`{k varjky ij ukbVªkstu vkSj 
fMgkbMªksftust xfrfof/k lcls vf/kd ¼97-3 fd-xzk- çfr gsDVs;j½ 
ntZ fd;k x;kA ,dy ewax esa mPp fMgkbMªksftust xfrfof/k ¼96-6 
ekbØks xzke Vhih,Q Áfr xzke e`nk Áfr ?kaVk½ ,oa ,dy cktjk esa 
mPp fo|qr pkydrk vkSj tSfod dkcZu Lrjksa us foijhr ifj.kke 
ns[ks x,A xEgkj vkSj cktjk —f"kokfudh ç.kkfy;ksa esa] fo|qr 
pkydrk ¼0-239-1 Mslh lhesal Áfr eh-½] ukbVªkstu ¼101-6 
fd-xzk- çfr gsDVs;j½ vkSj iksVsf'k;e ¼238-6 fd-xzk- çfr gsDVs;j½ 
dk lokZf/kd eku 6 eh- × 12 eh- o`{k varjky ij] tcfd 
fMgkbMªksftust xfrfof/k dk lokZf/kd eku 6 eh- × 6 eh- dh nwjh 
ij ¼75-3 ekbØks xzke Vhih,Q Áfr xzke e`nk Áfr ?kaVk½ ntZ fd;k 
x;kA blh rjg] xEgkj vkSj ewax us 6 eh- × 9 eh- dh nwjh ij 
lokZf/kd fMgkbMªksftust xfrfof/k ¼65-3 ekbØks xzke Vhih,Q Áfr 
xzke e`nk Áfr ?kaVk½ n'kkZ;h] tcfd ukbVªkstu 6 eh- × 6 eh- dh 
nwjh ij ¼95-8 fd-xzk- çfr gsDVs;j½ pje ij ikbZ xbZA ,dy xEgkj 
us 6 eh- × 6 eh- dh nwjh ij mPp ukbVªkstu ¼127-8 fd-xzk- çfr 
gsDVs;j½ vkSj iksVsf'k;e ¼317-0 fd-xzk- çfr gsDVs;j½ çnf'kZr 
fd;kA ,dy Qly esa] mPpre fMgkbMªksftust xfrfof/k ¼96-6 
ekbØks xzke Vhih,Q Áfr xzke e`nk Áfr ?kaVk½ vkSj tSfod dkcZu 
¼0-29 Áfr'kr½ ,dy ewax esa tcfd rqyukRed #i ls Q‚LQksjl 
dk mPpre eku ¼21-6 fd-xzk- çfr gsDVs;j½ ,dy cktjk esa ntZ 
fd;k x;kA 

Ekkykckj uhe vkSj xEgkj —f"k&okfudh 
ç.kkfy;ksa ds fy, cwan&cwan flapkbZ ds vUrZxr rhu Lrjksa] ;Fkk Mh  1
¼100 Áfr'kr½] Mh  ¼125 Áfr'kr½] vkSj Mh  ¼75 Áfr'kr½ ij ty 2 3

mi;ksx dh ek=k vyx&vyx eghuksa esa fHké&fHké ntZ dh xbZ] 
ftlesa 'kq"d ekSle ¼ekpZ ls ebZ½ esa bldh vko`fÙk vf/kd ,oa ue 
eghuksa ¼twu ls uoacj½ esa de ikbZ xbZA Ekkykckj uhe vkSj xEgkj 
—f"k&okfudh ç.kkfy;ksa ds fy, ty mi;ksx dh ek=k Øe'k% 
67-49 ls 393-75 yhVj vkSj 77-86 ls 515 yhVj rd ikbZ xbZA 
nksuksa çtkfr;ksa ds fy, lcls de ty mi;ksx tuojh esa Mh  Lrj 1

ij vkSj lokZf/kd mi;ksx vDVwcj esa Mh  Lrj ij ik;k x;kA nksuksa 2

çtkfr;ksa esa dqy ty mi;ksx Mh  Lrj ij vf/kd jgk] vkSj mlds 2

ckn Mh  vkSj Mh  Lrjksa ij ntZ fd;k x;kA  1 3

e`nk ds HkkSfrd&jklk;fud xq.k%

Ekkykckj uhe vkSj xEgkj vk/kkfjr —f"k&okfudh ç.kkfy;ksa esa 
ty mi;ksx dh ek=k% 

higher under 100% irrigation (10.53 cm and 3.02 m), 

respectively. The least tree and canopy diameters (7.41 cm 

and 2.04 m, respectively) were observed in the control.  

 In agroforestry 

systems of M. dubia and pearl millet, higher organic 

carbon (0.32%) and dehydrogenase activity (DHA) (78.8 
-1 -1µg TPF g  soil d ) were observed at 6 m × 12 m and 6 m × 9 

m tree spacings, respectively, while electrical 

conductivity (EC) and potassium (K) levels were elevated 

in the 6 m × 6 m and 6 m × 9 m systems, respectively. In 

systems involving M. dubia with mung bean, nitrogen (N) 
-1and DHA were recorded to be the highest (97.3 kg ha ) at 

6 m × 6 m tree spacing. Contrasting results were revealed 
-1 -1with higher DHA (96.6 µg TPF g  soil d ) in sole mung 

bean and elevated EC and organic carbon levels in sole 

pearl millet. In G. arborea and pearl millet, EC (0.239 
-1 -1 -1dS m ), N (101.6 kg ha ), and K (238.6 kg ha ) were the 

highest at 6 m × 12 m tree spacing, while DHA was the 
-1 -1highest at 6 m × 6 m spacing (75.3 µg TPF g  soil d ). 

Similarly, G. arborea and mung bean showed the highest 
-1 -1DHA (65.3 µg TPF g  soil d ) at 6 m × 9 m spacing, while 

-1N peaked (95.8 kg ha ) at 6 m × 6 m spacing. Sole 
-1G. arborea demonstrated elevated N (127.8 kg ha ) and K 

-1(317.0 kg ha ) at 6 m × 6 m spacing. In sole cropping, the 
-1 -1highest DHA (96.6 µg TPF g  soil d ) and organic carbon 

(0.29%) were recorded in sole mung bean, while slightly 
-1higher phosphorus (21.6 kg ha ) was observed in sole 

pearl millet.

 Water usage for M. dubia 

and G. arborea at three drip irrigation levels, i.e., D  1

(100%), D  (125%), and D  (75%) varied across months 2 3

with higher frequencies during dry season (March-May) 

and lower frequencies in wetter months (June-

November). The water usage for M. dubia and G. arborea 

ranged from 67.49 to 393.75 L and from 77.86 to 515 L, 

respectively. The lowest water use for both the species 

was in January at D  level and the highest in October at D  1 2

level. The total water usage in both the species was higher 

at D  level, followed at D  and D  levels.2 1 3

Soil physico-chemical properties:

Water usage for Melia dubia and Gmelina arborea 

based agroforestry systems:
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fofHkUu Ñf"kokfudh ç.kkfy;ksa ds varxZr o`{kksa dk fodkl 

çn'kZu

rhu o`{k çtkfr;ksa ;Fkk ,sySaFkl ,Dlsylk ¼vjMw½] 

MycftZ;k fllks ¼'kh'ke½ vkSj eksfjaxk vksyh,Qsjk ¼lgtu½ dk 

fofHkUu —f"kokfudh ç.kkfy;ksa ds rgr Å¡pkbZ] O;kl vkSj dSuksih 

O;kl esa o`f) dh rqyuk djds muds fodkl çn'kZu dk ewY;k¡du 

fd;k x;kA 'kh'ke esa ÅapkbZ esa lokZf/kd o`f) 1-78 ehVj ikbZ xbZ] 

rFkk mlds ckn vjMw ¼1-05 ehVj½ ,oa lgtu ¼0-60 ehVj½ esa 

lokZf/kd o`f) ntZ dh xbZ ¼fp= 3-8½] tks n'kkZrk gS fd fiNys ,d 

o"kZ esa fn, x, —f"kokfudh mipkjksa ds çfr 'kh'ke vf/kd vuqdwy 

gSA o`{k ds O;kl ds lanHkZ esa lgtu ¼4-20 ls-eh-½ esa lcls vf/kd 

o`f) ns[kh xbZ] rFkk mlds ckn vjMw ¼2-15 ls-eh-½ vkSj 'kh'ke 

¼2-06 ls-eh-½ esa lokZf/kd o`f) ntZ dh xbZA blh rjg] lgtu 

¼1-15 eh-½ ds dSuksih O;kl esa lokZf/kd o`f) ntZ dh xbZ] rFkk 

mlds ckn vjMw ¼1-14 eh-½ vkSj 'kh'ke ¼0-89 eh-½ ds dSuksih O;kl 

esa lokZf/kd o`f) ns[kh xbZA

Growth performance of trees under different 

agroforestry systems

The growth performance of three tree species viz., 

Ailanthus excelsa, Dalbergia sissoo and Moringa oleifera 

was assessed under different agroforestry systems by 

comparing the increments in height, diameter, and canopy 

diameter. The height growth increment was highest for 

D. sissoo at 1.78 m, followed by A. excelsa at 1.05 m, and 

M. oleifera at 0.60 m (Fig. 3.8) indicating that in last one 

year D. sissoo responded more favorably to the given 

agroforestry treatments in terms of vertical growth. 

M. oleifera exhibited the highest diameter growth 

increment, achieving 4.20 cm, while A. excelsa and 

D. sissoo showed comparable but lower increments of 

2.15 and 2.06 cm, respectively. Similarly, the highest 

increase in canopy diameter was recorded in M. oleifera 

(1.15 m), followed by A. excelsa (1.14 m) and D. sissoo 

(0.89 m).

fp= 3-8 fofHkUu —f"kokfudh ç.kkfy;ksa ds varxZr vjM+w] 'kh'ke ,oa lgtu dk fodkl çn'kZu
Fig. 3.8 Growth performance of Ailanthus excelsa, Dalbergia sissoo and Moringa oleifera under different agroforestry systems

nh?kZdkfyd iks"kd rRo çca/ku ds rgr~ e`nk dh xq.koÙkk vkSj 

Qly mRikndrk

cktjk vkSj xsgw¡ dh Qly esa yxkrkj lkr o"kksaZ rd tSfod 
[kkn ¼[kjhQ esa 10 Vu çfr gsDVs;j xkscj dh [kkn½ ds mi;ksx ls 
Øe'k% 2079 vkSj 3844 fd-xzk- çfr gsDVs;j dh vUu mit çkIr 
gqbZ ¼fp= 3-9½A cktjk vkSj xsgw¡ dh vf/kdre vukt mit 150 
Áfr'kr ,uihds ds lkFk Øe'k% 2378 vkSj 4426 fd-xzk- çfr 
gsDVs;j ntZ dh xbZ] tcfd iw.kZ fu;a=.k ds lkFk U;wure mit 
Øe'k% 1176 vkSj 2136 fd-xzk- çfr gsDVs;j ikbZ xbZA cktjk vkSj 
xsgw¡ dh vukt mit esa 5 Vu xkscj dh [kkn çfr gsDVs;j ds lkFk 
100 Áfr'kr vuq'kaflr moZjd dh [kqjkd ds ç;ksx ls fu;a=.k dh 
rqyuk esa Øe'k% 97 Áfr'kr vkSj 104 Áfr'kr ,oa 100 Áfr'kr 
vuq'kaflr moZjd dh rqyuk esa Øe'k% 10 Áfr'kr vkSj 14 Áfr'kr 
dh o`f) ntZ gqbZA lkFk gh 100 Áfr'kr ukbVªkstu$QkWLQksjl] 

Soil quality and crop productivity under long-term 

nutrient management

Continuous cropping for seven years with organic 
-1manure application [10 t farm yard manure (FYM) ha  
-1during kharif season] produced 2079 and 3844 kg ha  

grain yield of pearl millet and wheat, respectively (Fig. 

3.9). Maximum grain yield of pearl millet and wheat 
-1(2378 and 4426 kg ha , respectively) were obtained with 

150% NPK while minimum yields were obtained with 
-1absolute control (1176 and 2136 kg ha , respectively). 

-1Application of 5 t FYM ha  + 100% recommended doze 

of fertilizer (RDF) increased pearl millet and wheat grain 

yields by 97% and 104% over control and 10% and 14%, 
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100 Áfr'kr ukbVªkstu] 50 Áfr'kr ,uihds vkSj fu;a=.k dh 
rqyuk esa 150 Áfr'kr ,uihds ds lkFk cktjk vkSj xsgw¡ dh vukt 
vkSj iqvky mit esa lkFkZd o`f) ntZ dh xbZA cktjk vkSj xsgw¡ dh 
vukt vkSj iqvky mit 150 Áfr'kr vuq'kaflr moZjd vkSj 5 Vu 
çfr gsDVs;j xkscj dh [kkn ds lkFk 100 Áfr'kr vuq'kaflr 
moZjd mipkj ds cjkcj ikbZ xbZA

iw.kZ fu;a=.k dh rqyuk esa jklk;fud moZjdksa] ,dh—r vkSj 
tSfod iks"kd rRo çca/ku ds lkFk e`nk tSfod dkcZu vkSj miyC/k 
,uihds esa lq/kkj ntZ fd;k x;kA larqfyr moZjd iz;ksx us e`nk 
tSfod dkcZu dks 2 xzke Áfr fd-xzk- ls vf/kd cuk, j[kk] tcfd 
,uihds ¼2-9 xzke Áfr fd-xzk-½ esa xkscj dh [kkn dks 'kkfey djus 
ij vPNk ifj.kke ns[kk x;kA nl Vu çfr gsDVs;j xkscj dh [kkn 
ds lkFk e`nk tSfod dkcZu dh miyC/krk vf/kdre Fkh rFkk mlds 
ckn vkbZ,u,e ¼5 Vu çfr gsDVs;j xkscj dh [kkn ds lkFk 100 
Áfr'kr vuq'kaflr moZjd dh [kqjkd½ vkSj 150 Áfr'kr vuq'kaflr 
moZjd dh [kqjkd ds lkFk bldh miyC/krk vf/kdre ikbZ xbZA 
tSfod [kkn ds ç;ksx ls e`nk mRÁsjd xfrfof/k;ksa ¼95-5 ekbØks 
xzke Vhih,Q Áfr xzke e`nk Áfr fnu½ vkSj e`nk tSfod dkcZu 
¼3-2 xzke Áfr fd-xzk-½ esa Hkh lq/kkj gqvk vkSj 10 Vu çfr gsDVs;j 
xkscj dh [kkn esa bldh mPpre ek=k ntZ dh xbZ ¼fp= 3-10½A 
vdsys ukbVªkstu ;qä moZjdksa ds fujarj ç;ksx vkSj fcuk moZjd 
okys fu;a=.k us e`nk tSfod dkcZu vkSj mRÁsjd xfrfof/k;ksa dks 
lkFkZd :i ls de dj fn;kA

rhu laxr] l{ke vkSj ns'kh ruko&lfg".kq miHksnksa] ;Fkk 
cSflyl L;wMksekbdksbM~l th&10&1 ¼QkbVksgkseksZu] lkbMjksQksj 

cktjk vkSj ewax dh o`f) vkSj mRikndrk c<+kus ds fy, 

ihthihvkj la?k

respectively over 100% RDF. Significantly higher grain 

and stover yields of pearl millet and wheat were recorded 

with 150% NPK over 100% NP, 100% N, 50% NPK and 

control. The grain and stover yields of pearl millet and 
-1wheat were at par in 150% RDF and 5 t FYM ha  + 100% 

RDF treatments. 

Soil organic carbon (SOC) and available N, P, K 

improved with the chemical fertilizers, integrated and 

organic nutrient management in comparison to absolute 

control. Balanced fertilization maintained SOC more than 
-12 g kg , whereas build-up was noticed when FYM was 

-1included in NPK (2.9 g kg ). The maximum available 
-1SOC was observed with 10 t FYM ha  followed by INM 

-1 (5 t FYM ha + 100% RDF) and 150% RDF. Soil 
-1 -1enzymatic activities (95.5 ìg TPF g  soil d ) and SOC 

-1(3.2 g kg ) also improved with the application of organic 

manures and their highest magnitude was recorded in 
-1 10 t FYM ha (Fig. 3.10). Continuous application of 

nitrogenous fertilizers alone and unfertilized control 

markedly reduced the SOC and enzymatic activities.

A plant growth promoting rhizobacterial (PGPR) 

consortium consisting of three compatible, competent 

and native stress-tolerant strains, i.e., Bacillus 

pseudomycoides G-10-1 (phytohormone, siderophore 

Effect of plant growth promoting rhizobacterial 

consortium on pearl millet and mung bean

fp= 3-9 cktjk vkSj xsgw¡ dh vUu mit ij nh?kkZofèk iks"kd rRo çcaèku dk çHkko
Fig. 3.9 Effect of long-term nutrient management on grain yield of pearl millet and wheat

Wheat
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vkSj veksfu;k mRiknd½] cSflyl çtkfr th&12&3 ¼mPp 
rkieku vkSj ued&lfg".kq½ vkSj lksyhcSflyl blzksusafll th 
21&9 ¼{kkj&lfg".kq miHksn½ ;qDr ikS/kksa dh o`f) dks c<+kok nsus 
okys ,d jkbtkscSDVhfj;k ¼ihthihvkj½ la?k dk fodkl fd;k 
x;kA xeyksa esa [kkjs vkSj {kkjh; ifjfLFkfr;ksa esa fd, x, v/;;u 
ds nkSjku fodflr la?k ds vuqç;ksx ls ewax vkSj cktjk esa rkts 
vkSj 'kq"d ruk ds otu] ikS/ks dh Å¡pkbZ] iÙkh {ks=] ikS/ks dh ty 
{kerk] ifÙk;ksa dh lkis{k ty va'k] DyksjksfQy vkSj çksVhu va'k esa 
lkFkZd o`f) ns[kh x;h ¼fp= 3-11½A v/;;u ls irk pyk fd 
fXylj‚y@ihohih ds lkFk iwjd ihthihvkj la?k ds nks rjy 
;ksxksa esa] thok.kqvksa dh la[;k de ls de 2 o"kksaZ rd cuk, j[kh tk 
ldrh gS] tcfd nks okgd&vk/kkfjr ;ksxksa esa] dYpj 3 ls 4 eghus 
rd O;ogk;Z jg ldrk gSA tks/kiqj vkSj ikyh esa] 100 Áfr'kr 
vuq'kaflr moZjd dh [kqjkd ds lkFk ihthihvkj la?k ds {ks= 
ijh{k.kksa us cktjk vkSj ewax dh mit esa 5 ls 6 Áfr'kr dh o`f) 
ikbZ xbZ] tcfd 75 Áfr'kr vuq'kaflr moZjd dh [kqjkd ds lkFk 
ihthihvkj la?k us vdsys 100 Áfr'kr vuq'kaflr moZjd dh 
[kqjkd ds lkFk çkIr mit ds leku mit ntZ dhA chdkusj esa] 
75 Áfr'kr ,uihds ds lkFk ihthihvkj la?k us vdsys ,uihds dh 
rqyuk esa cktjk vkSj ewax dh mit esa Øe'k% 9 vkSj 3 Áfr'kr dh 
o`f) n'kkZbZA

mPp dkcZu MkbZvkWDlkbM }kjk e`nk mRÁsjd xfrfof/k;ksa esa 
lkFkZd :i ls o`f) ntZ dh xbZA ifj.kkeLo:i] ¶yqjksLlsaV 
MkbZ,lhVsV xfrfof/k 8-56 ekbØks xzke ¶yksjsflu Áfr xzke e`nk 
Áfr ?kaVk] XywdksflMst 6-66 ekbØks xzke ih,uih Áfr xzke e`nk 

mPp dkcZu MkbZvkWDlkbM vkSj rkieku ds rgr~ e`nk mRizsjd 

çfrfØ;k,¡] rFkk dkcZu vkSj iks"kd rRo vkoaVu

and ammonia producer), Bacillus sp. G-12-3 (high 

temperature and salt-tolerant) and Solibacillus isronensis 

G-21-9 (alkali-tolerant strain) was developed. 

Application of the developed consortium under saline and 

alkaline conditions in pot studies significantly enhanced 

fresh and dry shoot weights, plant height, leaf area, plant 

water potential, relative water content of leaves, 

chlorophyll and protein contents in mung bean and pearl 

millet (Fig. 3.11). In two liquid formulations of PGPR 

consortium supplemented with glycerol/PVP, the 

bacterial count could be maintained for minimum 2 years, 

while in two carrier-based formulations, the cultures 

could remain viable up to 3-4 months. The field trials of 

PGPR consortium with 100% RDF enhanced yields of 

pearl millet and mung bean by 5-6% in Jodhpur and Pali, 

while PGPR consortium with 75% RDF resulted at par 

yield as obtained with 100% RDF alone. In Bikaner, 

PGPR consortium with 75% NPK enhanced the yields of 

pearl millet and mung bean by 9% and 3%, respectively, 

as compared to NPK alone.

Elevated CO  (eCO ) enhanced soil enzyme 2 2

activities significantly, with fluorescein diacetate (FDA) 
-1 -1activity reaching 8.56 ìg fluorescein g  soil h , 

-1 -1glucosidase at 6.66 ìg pNP g  soil h , and dehydrogenase 
-1 -1at 12.1 ìg TPF g  soil h , as compared to ambient (4.99 ìg 

Soil enzyme responses, carbon and nutrient allocation 

under elevated CO  and temperature2

fp= 3-10 e`nk dh xq.koÙkk ij fofHkUu iks"kd rRoksa ds çcaèku mipkjksa dk çHkko
Fig. 3.10 Effect of different nutrient management treatments on soil quality
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Áfr ?kaVk] vkSj fMgkbMªksftust 12-1 ekbØks xzke Vhih,Q Áfr xzke 
e`nk Áfr ?kaVk rd ikbZ xbZ] tcfd ifjos'k fLFkfr esa buds eku 
Øe'k% 4-99 ekbØks xzke ¶yksjsflu Áfr xzke e`nk Áfr ?kaVk] 4-56 
ekbØks xzke ih,uih Áfr xzke e`nk Áfr ?kaVk] vkSj 9-91 ekbØks xzke 
Vhih,Q Áfr xzke e`nk Áfr ?kaVk vkSj mPp rkieku fLFkfr esa 
Øe'k% 2-30 ekbØks xzke ¶yksjsflu Áfr xzke e`nk Áfr ?kaVk] 1-91 
ekbØks xzke ih,uih Áfr xzke e`nk Áfr ?kaVk] vkSj 7-54 ekbØks xzke 
Vhih,Q Áfr xzke e`nk Áfr ?kaVk rd ntZ fd, x,A lw{e tSfod 
tSoHkkj dkcZu mPp dkcZu MkbZvkWDlkbM ds varxZr ¼30-8 fe-xzk- 
dkcZu Áfr fd-xzk- e`nk½ lokZf/kd ik;k x;k vkSj mPp rkieku ds 
varxZr ¼21-7 fe-xzk- dkcZu Áfr fd-xzk- e`nk½ U;wure ik;k x;kA 
dkcZu iwy us mPp dkcZu MkbZvkWDlkbM ¼vfLFkj iwy dks c<+krs 
gq,½] ifjos'k dh fLFkfr;ksa ¼xSj&vfLFkj iwy dk i{k ysrs gq,½] vkSj 
mPp rkieku ¼yxkrkj lcls de eku ds lkFk½ ds lkFk ,d 
vyx iSVuZ çnf'kZr fd;kA e`nk ds iks"kd rRoksa esa] ukbVªkstu dh 

-1 -1 -1 -1fluorescein g  soil h , 4.56 ìg pNP g  soil h , and 9.91 ìg 
-1 -1TPF g  soil h , respectively) and elevated temperature 

-1 -1 -1(eTemp) (2.30 ìg fluorescein g  soil h , 1.91 ìg pNP g  
-1 -1 -1soil h , and 7.54 ìg TPF g  soil h , respectively). 

Microbial biomass carbon was the highest under eCO  2

-1(30.8 mg C kg  soil) and the lowest under eTemp (21.7 
-1mg C kg  soil). Carbon pools exhibited a distinct pattern 

with eCO  (increasing the labile pool), ambient conditions 2

(favoring the non-labile pool), and eTemp (yielding 

consistently the lowest values). Among soil nutrients, 

nitrogen availability was the highest under ambient 

conditions (ambient>eCO >eTemp), while phosphorus 2

and potassium showed non-significant differences. The 

highest and lowest values of dry weight (11.5 and 8.31 g 
-1 -1plant , respectively), leaf area (534 and 363 cm² plant , 

fp= 3-11 cktjk esa ¼,½ DyksjksfQy&,] ¼ch½ DyksjksfQy&ch] ¼lh½ dSjksVhu‚;M vkSj ¼Mh½ fQuksy ij ihthihvkj la?k dk çHkko
Fig. 3.11 (a) Effect of PGPR consortium on chlorophyll-a, (b) chlorophyll-b, (c) carotenoids and (d) phenols in pearl millet

(T1: PGPR+100% NPK; T2: PGPR+75% NPK; T3: PGPR+50% NPK; T4: PGPR+100% NP; T5: PGPR+100% PK; T6: PGPR+100% NK; 
T7: PGPR+FYM; T8: PGPR+100% NPK+FYM; T9: PGPR+75% NPK+FYM; T10: PGPR+50% NPK+FYM; T11: 100% NPK; T12: Control)

(a) (b)

(c) (d)
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miyC/krk ifjos'k dh fLFkfr;ksa ¼ifjos'k>mPp dkcZu 
MkbZvkWDlkbM>mPp rkieku½ ds varxZr lokZf/kd ikbZ xbZ] tcfd 
Q‚LQksjl vkSj iksVsf'k;e }kjk xSj&lkFkZd varj n'kkZ, x,A 
mPpre vkSj U;wure 'kq"d Hkkj Øe'k% 11-5 vkSj 8-31 xzke Áfr 
ikS/kk] iÙkh {ks=Qy Øe'k% 534 vkSj 363 oxZ ls-eh- Áfr ikS/kk vkSj 
tM+ Hkkj Øe'k% 3-96 vkSj 1-55 xzke mPp dkcZu MkbZvkWDlkbM 
vkSj mPp rkieku dh fLFkfr;ksa esa ntZ fd, x,A ifjos'kh 
ifjfLFkfr;ksa esa cht dh xq.koÙkk loksZÙke ikbZ xbZ] D;ksafd cht esa 
ukbVªkstu dh ek=k ¼4-3 Áfr'kr½ vkSj iqvky esa ¼3-19 Áfr'kr½ 
ntZ fd, x,] tcfd iksVsf'k;e dh ek=k mPp dkcZu 
MkbZvkWDlkbM ds rgr iqvky esa ¼0-39 Áfr'kr½ vkSj mPp rkieku 
ds rgr~ cht esa ¼0-449 Áfr'kr½ lokZf/kd ikbZ xbZA cht dh mit 
¼6-83 xzke Áfr ikS/kk½ vkSj Qyh dh yackbZ ¼9-15 ls-eh-½] ifjos'kh 
ifjfLFkfr;ksa esa vf/kdre ntZ dh xbZ rFkk blds ckn mPp dkcZu 
MkbZvkWDlkbM ¼Øe'k% 5-24 xzke Áfr ikS/kk vkSj 8-39 ls-eh-½ vkSj 
mPp rkieku ¼Øe'k% 3-75 xzke Áfr ikS/kk vkSj 7-53 ls-eh-½ ds 
rgr~ bldk eku lcls de ntZ fd;k x;kA

 tSfod vkSj vdkcZfud e`nk moZjrk çca/ku 
i)fr;ksa ds rgr~ ljlksa] thjk] cktjk vkSj ewax dh Qly esa cht 
dh mit esa lq/kkj esa fHkUurk ntZ dh xbZ ¼rkfydk 3-7½A moZjd 
dh vuq'kaflr ek=k vkSj ,dh—r iks"kd rRo çca/ku ds vdkcZfud 
mipkjksa us fu;a=.k dh rqyuk esa ljlksa dh mit esa Øe'k% 104-4 
Áfr'kr vkSj 95-9 Áfr'kr dh o`f) ntZ dhA tSfod mipkjksa }kjk 
mit esa e/;e lq/kkj ik;k x;k] ftlesa dEiksLV }kjk mit esa 
47-3 Áfr'kr] xkscj dh [kkn }kjk 41-3 Áfr'kr vkSj vo'ks"kksa }kjk 
13-9 Áfr'kr dh o`f) ntZ dh xbZA thjk esa] ,dh—r iks"kd rRo 

Qly mRikndrk esa lq/kkj vkSj jksx ,oa dhVksa ds çca/ku ds fy, 

tSfod vkSj vdkcZfud i)fr;k¡

Qly mRikndrk%

respectively) and root weight (3.96 and 1.55 g, 

respectively) were recorded under eCO , and eTemp, 2

respectively. Seed quality was highest under ambient 

conditions for nitrogen content in seed (4.3%) and stover 

(3.19%), while potassium content was highest under eCO  2

for stover (0.39%) and eTemp for seed (0.449%). Seed 
-1yield (6.83 g plant ) and pod length (9.15 cm), were 

maximum under ambient conditions, followed by eCO  2

-1(5.24 g plant  and 8.39 cm), and lowest under eTemp (3.75 
-1g plant  and 7.53 cm).

 Organic and inorganic soil fertility 

management practices differed significantly in seed yield 

improvement across mustard, cumin, pearl millet, and 

mung bean (Table 3.7). Inorganic treatments of 

recommended dose of fertilizer (RDF) and integrated 

nutrient management (INM) increased mustard yield by 

104.4% and 95.9%, respectively over the control. Organic 

treatments showed moderate yield improvements with 

compost enhancing yield by 47.3%, farm yard manure 

(FYM) by 41.3%, and residue by 13.9%. In cumin, INM 

and RDF increased yield by 65.7% and 62.7%, 

respectively, as compared to the control. Among organic 

practices, compost resulted in 45% improvement, while 

FYM and residue increased yields by 39.3% and 13.3%, 

respectively. In case of pearl millet, INM and RDF were 

found to be the most-effective in increasing yields by 

Organic and inorganic practices for improving crop 

productivity and managing disease and pest

Crop productivity:
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çca/ku vkSj moZjd dh vuq'kaflr ek=k }kjk mit esa fu;a=.k dh 
rqyuk esa Øe'k% 65-7 Áfr'kr vkSj 62-7 Áfr'kr dh o`f) ns[kh 
xbZA tSfod i)fr;ksa esa] dEiksLV ds ifj.kkeLo:i mit esa 45 
Áfr'kr lq/kkj gqvk] tcfd xkscj dh [kkn vkSj vo'ks"kksa }kjk 
Øe'k% 39-3 Áfr'kr vkSj 13-3 Áfr'kr dh o`f) ikbZ xbZA cktjk 
esa] ,dh—r iks"kd rRo çca/ku vkSj moZjd dh vuq'kaflr ek=k 
}kjk mit esa fu;a=.k dh rqyuk esa 135-2 Áfr'kr vkSj 100-8 
Áfr'kr dh o`f) ikbZ xbZA nwljh vksj] dEiksLV tSls tSfod 
mipkjksa }kjk mit esa 102-7 Áfr'kr] xkscj dh [kkn }kjk 85-2 
Áfr'kr vkSj vo'ks"kksa }kjk 36-0 Áfr'kr dh o`f) ntZ dh xbZA ewax 
esa] ,dh—r iks"kd rRo çca/ku vkSj moZjd dh vuq'kaflr ek=k 
}kjk Øe'k% 77-3 Áfr'kr vkSj 70-7 Áfr'kr dh o`f) ntZ dh xbZ] 
tcfd dEiksLV] xkscj dh [kkn vkSj vo'ks"kksa }kjk Øe'k% 59-5 
Áfr'kr] 63-0 Áfr'kr vkSj 16-5 Áfr'kr dh o`f) ntZ dh xbZA

 thjk] ljlksa] cktjk vkSj ewax esa ,dh—r tSfod jksx 
çca/ku j.kuhfr;ksa dks viuk;k x;kA uhe dsd vkSj tSo fu;a=.k 
?kVdksa dks e`nk esa feyk;k x;k] vkSj cqokbZ ls igys chtksa dks 4 
xzke Áfr fd-xzk- VªkbdksMekZ ds lkFk mipkfjr fd;k x;kA vkd 
¼5 Áfr'kr½] foyk;rh ccwy vkSj uhe ds iÙkksa ¼2 Áfr'kr½ ds vdZ 
ls ;qä jksx fujks/kh Lçs }kjk thjk esa vYVjusfj;k CykbV vkSj 
ikmMjh feYM~;q ds çca/ku esa çHkkoh lQyrk feyhA blh rjg] 
VªkbdksMekZ vkSj L;wMkseksukl ds la;qä fNM+dko ls ewax esa thok.kq 
>qylk dks fu;af=r fd;k tk ldkA ¶;wtsfj;e v‚DlhLiksje 
,Q-,l-ih- D;wfeuh vkSj tSo fu;a=.k ?kVdksa] fo'ks"k :i ls 
VªkbdksMekZ çtkfr;ksa dh e`nk esa lkFkZd tula[;k xfr'khyrk] 
Qly&e`nk dh ijLij fØ;kvksa ls çHkkfor gqbZA Qly vof/k ds 

4nkSjku ¶;wtsfj;e v‚DlhLiksje ,Q-,l-ih- D;wfeuh ¼11-0 × 10 
lh,Q;w Áfr xzke e`nk½ dk çkjafHkd tula[;k ?kuRo Øfed :i 

5ls c<+dj 10-6 × 10  lh,Q;w Áfr xzke e`nk gks x;kA VªkbdksMekZ 
3 3

dk tula[;k ?kuRo 7-2 × 10  vkSj 44-1 × 10  lh,Q;w Áfr xzke 
e`nk ds chp ?kVrk&c<+rk jgk] ftlesa lcls vf/kd lkaærk e`nk 
dh 0 ls 5 ls-eh- dh xgjkbZ ij ntZ dh xbZA

 ewax esa] eq[; dhVksa] ;Fkk lQsn eD[kh vkSj ,EiksLdk 
eksVh ¼tSflM½ dh vkcknh ekSle foKku ds 34osa ekud lIrkg esa 
pje ij ikbZ xbZ rFkk mlds ckn ?kV xbZA ;|fi] 
fVªfp;ksfVulfixj vkSj ek#dk foVªkVk tSls NksVs dhV Øe'k% Qwy 
vkus vkSj Qyh cuus ds pj.kksa ds nkSjku ns[ks x,A cktjk esa] nhed 
dk izdksi ouLifr voLFkk ds nkSjku vf/kd ik;k x;k vkSj ckn ds 
pj.kksa esa fldkMsyk fofjfMl vkSj ek;ykslsjl fofjMkul tSls 
NksVs dhV ns[ks x,A tSfod ¼uhekL=] czãkL=] 5 Áfr'kr dh nj ls 
uhe cht dk vdZZ½ vkSj vdkcZfud ¼bfeMkDyksfçM 17-8 Áfr'kr 
,l,y] fQçksfuy 50 Áfr'kr ,llh½ dhVuk'kdksa esa] 

jksx çca/ku%

dhV çca/ku%

135.2% and 100.8% over the control. On the other hand, 

organic treatments such as compost improved yield by 

102.7%, FYM by 85.2%, and residue by 36.0%. In mung 

bean, INM and RDF enhanced yields by 77.3% and 

70.7%, respectively, whereas, the compost, FYM and 

residue increased yields by 59.5%, 63.0% and 16.5%, 

respectively.

 Integrated organic disease 

management strategies were implemented in cumin, 

mustard, pearl millet and mung bean. Neem cake and 

biocontrol agents were incorporated into the soil and 
-1seeds were treated with Trichoderma @ 4 g kg  before 

sowing. Prophylactic sprays comprising of Calotropis 

procera (5%), Prosopis juliflora, and neem leaves (2%) 

extracts proved effective in managing Alternaria blight 

and powdery mildew in cumin. Similarly, combined spray 

of Trichoderma and Pseudomonas were found superior in 

controlling bacterial blight in mung bean. Significant 

population dynamics of Fusarium oxysporum f. sp. 

cumini (Foc) and biocontrol agents, particularly 

Trichoderma species, occurred in soil influenced by crop-

soil interactions. The initial population density of Foc 
4 -1(11.0 × 10  cfu g  soil) progressively increased to 10.6 × 

5 -110  cfu g  soil during the cropping period. Population 

density of Trichoderma fluctuated between 7.2×10³ and 
-144.1×10³ cfu g  soil, with the highest concentration 

observed at a soil depth of 0-5 cm. 

 In mung bean, populations of the 

major pests, i.e., Bemisia tabaci (white fly) and Empoasca 
th motti (jassids) peaked in 34 standard meteorological 

week and then declined. However, the minor pests such as 

Trichiotinuspiger and Maruca vitrata were observed 

during flowering and pod formation stages, respectively. 

In pearl millet, Odontotermes obesus (termites) caused 

damage during vegetative stage and the minor pests such 

as Cicadella viridis and Myllocerus viridanus were 

observed at later stages. Among organic (Neemastra, 

Brahmastra, neem seed extract (5% NSE) and inorganic 

(Imidacloprid 17.8% SL, Fipronil 50% SC) pesticides, 

imidacloprid showed the highest control success (88.07% 

for white fly and 90.10% for jassids), followed by Fipronil 

(84.12% and 86.86%, respectively). Among organic 

treatments, 5% NSE was the most effective (79.85% and 

Disease management:

Pest management:
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bfeMkDyksfçM }kjk lcls vf/kd dhV fu;a=.k lQyrk ¼lQsn 
eD[kh ds fy, 88-07 Áfr'kr vkSj tSflM ds fy, 90-10 Áfr'kr½ 
ntZ dh xbZ] rFkk mlds ckn fQçksfuy ¼Øe'k% 84-12 Áfr'kr vkSj 
86-86 Áfr'kr½ }kjk lcls vf/kd lQyrk vftZr dh xbZA tSfod 
mipkjksa esa] 5 Áfr'kr dh nj ls uhe cht dk vdZ lcls vf/kd 
çHkkoh ¼Øe'k% 79-85 Áfr'kr vkSj 64-26 Áfr'kr½ jgkA cktjk esa] 
esVkfjft;e ,fulksfIy, ¼52-12 Áfr'kr ls 76-88 Áfr'kr½ vkSj 
DyksjikbjhQ‚l ¼82-11 Áfr'kr ls 94-26 Áfr'kr½ nhed ds 
fo#) çHkkoh jgs] vuqdwy o"kkZ vkSj de dhV ncko ds dkj.k 
feV~Vh dks ,d ckj fHkxksuk vko';d ik;k x;kA

ljlksa esa] ,dh—r iks"kd rRo çca/ku dhV uk'kd mipkj 
}kjk fu;a=.k dh rqyuk esa mit esa 74-9 Áfr'kr dh mPpre o`f) 
ntZ dh xbZ ¼rkfydk 3-8½A blh rjg] ikjaifjd [ksrh esa fu;a=.k 
dh rqyuk esa mit esa 74-6 Áfr'kr lq/kkj ik;k x;kA tSfod [ksrh 
vkSj ,dh—r iks"kd rRo çca/ku ,oa feJ.kksa }kjk fu;a=.k dh 
rqyuk esa mit esa Øe'k% 45-3 Áfr'kr vkSj 41-7 Áfr'kr dh o`f) 
ikbZ xbZ] tcfd çk—frd [ksrh ds rgr mit esa 38-1 Áfr'kr dh 
o`f) ns[kh xbZA cktjk esa] ikjaifjd [ksrh }kjk fu;a=.k dh rqyuk 
esa 64-7 Áfr'kr csgrj mit ntZ dh xbZA ,dh—r iks"kd rRo 
çca/ku ,oa feJ.kksa ds vuqlj.k }kjk] fu;a=.k ds rgr~ çkIr mit 
dh rqyuk esa 63-4 Áfr'kr vf/kd mit ÁkIr gqbZ vkSj ,dh—r 
iks"kd rRo çca/ku dhVuk'kd ds ifj.kkeLo:i 58-8 Áfr'kr 
csgrj mit feyhA tSfod [ksrh vkSj çk—frd [ksrh ds rgr~ 
mit esa fu;a=.k dh rqyuk esa Øe'k% 41-3 Áfr'kr vkSj 29-4 
Áfr'kr dh e/;e o`f) ikbZ xbZA nhed dk laØe.k igyh ckj 
ekSle foKku ds 34osa ekud lIrkg ds nkSjku ns[kk x;k] ftlds 

Qly mRiknu vkSj flYoh&ikLVksjy ç.kkfy;ksa esa çkÑfrd] 

ikjaifjd vkSj tSfod [ksrh ds rjhds

64.26%, respectively). In pearl millet, Metarhizium 

anisopliae (52.12-76.88%) and chlorpyrifos (82.11-

94.26%) were effective against termites, with a single soil 

drenching required due to favorable rainfall and low pest 

pressure.

In case of mustard, integrated nutrient management 

(INM) + pesticide treatment achieved the highest increase 

of 74.9% in yield over the control (Table 3.8). Similarly, 

conventional farming improved the yield by 74.6% over 

the control. Organic farming and INM+concoctions 

increased yields by 45.3 and 41.7% over the control, 

respectively, while natural farming showed 38.1% 

increase in yield. In pearl millet, conventional farming 

recorded 64.7% improved yield over the control. The 

INM + concoctions followed closely, yielding 63.4% 

higher yield than that obtained under the control and INM 

+ pesticide resulted in 58.8% improved yield. Moderate 

gains of 41.3% and 29.4% in the yield were observed 

under organic farming and natural farming, respectively, 

over the control.

th Termite infestation was first observed during 34

standard meteorological week, prompting soil drenching 

with Metarhizium anisopliae 1.0% WP (52.12-76.88% 

control) and Chlorpyrifos 20% EC (82.11-94.26% 

control). Natural farming and INM practices could not 

reveal any significant differences in tree collar diameter of 

Natural, conventional and organic farming practices 

in crop production and silvi-pastoral systems 
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ckn esVkfjft;e ,fulksfIy;k 1-0 Áfr'kr MCY;wih ¼52-12 Áfr'kr 
ls 76-88 Áfr'kr fu;a=.k½ vkSj DyksjikbjhQksl 20 Áfr'kr bZlh 
¼82-11 Áfr'kr ls 94-26 Áfr'kr fu;a=.k½ }kjk e`nk dks mipkfjr 
fd;k x;kA çk—frd [ksrh vkSj ,dh—r iks"kd rRo çca/ku çFkkvksa 
}kjk ?kkl var%&Qly ds lkFk [kstM+h isM+ ds d‚yj O;kl esa dksbZ 
lkFkZd varj ugha ik;k x;kA dqy feykdj] ,dh—r iks"kd rRo 
çca/ku ds rgr fu;a=.k dh rqyuk esa lkaf[;dh; :i ls lkFkZd 
varj ik;k x;k] tks çk—frd [ksrh esa ugha ns[kk x;kA

ylksM+k fdLeksa ds ewY;k¡du ij vf[ky Hkkjrh; lefUor 
vuqlU/kku ifj;kstuk ¼'kq"d {ks= Qy½ ijh{k.k esa] e: le`f) 
fdLe us ik¡posa o"kZ esa vU; fdLeksa dh rqyuk esa ikS/kksa dh Å¡pkbZ] 

ylksM+k dh fdLeksa dk ifj{k.k

Prosopis cineraria with intercropped grasses. Overall, 

INM revealed statistically significant differences from the 

control, which was not observed in natural farming.

Maru Samridhi variety of gonda recorded 

significantly higher plant height, trunk diameter, canopy 

spread and fruit yield in comparison to other varieties for 

fifth year under the AICRP (Arid Zone Fruits) trial on 

evaluation of lasora varieties (Table 3.9). Similarly, fruit 

weight and pulp stone ratio were also significantly higher 

in variety Maru Samridhi, whereas the other varieties 

were at par (Table 3.10).

Evaluation of lasora varieties 

rus dk O;kl] dSuksih dk QSyko vkSj Qy dh mit esa mYys[kuh; 
o`f) ntZ dh ¼rkfydk 3-9½A blh rjg] e: le`f) fdLe esa Qyksa 
dk otu vkSj xwnk iRFkj dk vuqikr lkFkZd #i ls vf/kd ik;k 
x;k] tcfd vU; fdLeksa esa ;g leku ik;k x;k ¼rkfydk 3-10½A

Hkqt LFkk= ds vuqla/kku ç{ks= ij rsy ds Mªe dk mi;ksx dj 
de ykxr ls ck;kspkj rS;kj fd;k x;k ¼fp= 3-12½A foyk;rh 
ccwy dh 'kk[kkvksa] dikl vkSj vjaMh ds Qly vo'ks"kksa ls 350 

o"kkZ vk/kkfjr 'kq"d {ks=ksa esa ty vHkko ls fuiVus gsrq 

ck;kspkj&vk/kkfjr rduhdh gLr{ksi

Biochar-based interventions to cope-up water-deficit 

in arid rainfed areas 

Biochar was prepared at Regional Research Station, 

Bhuj using oil container barrel to reduce the cost (Fig. 

3.12). About 650 kg of biochar was produced from 

Prosopis juliflora branches, crop residues of cotton and 

castor at 350°C. Prepared biochar was analyzed for 

different physico-chemical properties including water 

holding capacity (WHC), pH, electrical conductivity 

(EC), P, K, Na and ash contents (Table 3.11). Mung bean 
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fMxzh lsfYl;l rkieku ij yxHkx 650 fd-xzk- ck;kspkj rS;kj 
fd;k x;kA rS;kj fd, x, ck;kspkj dk fo'ys"k.k fofHkUu 
HkkSfrd&jklk;fud xq.kksa ds fy, fd;k x;k] ftlesa ty /kkj.k 
{kerk] ih,p] fo|qr pkydrk] rFkk Q‚LQksjl] iksVsf'k;e] 
lksfM;e vkSj jk[k dh ek=k 'kkfey Fkha ¼rkfydk 3-11½A ty 
vHkko ls fuiVus gsrq ck;kspkj dh fofHkUu ek=kvksa dk mi;ksx 
djds ewax vkSj cktjk dh Qlyksa dk ewY;k¡du fd;k x;kA

and bajra crops were evaluated to cope-up water deficit 

using different doses of biochar.

The impact of spent acid derived DAP was 

investigated in pot study for heavy metal contamination 

Impact of spent sulphuric acid fertilizer on soil 

characteristics and plant growth 

fp= 3-12 {ks=h; vuqla/kku LFkk=] Hkqt ij ck;kspkj mRiknu gsrq fMtkbu dh xbZ de ykxr okyh Hkëh
Fig. 3.12 Low-cost kiln designed for biochar production at Regional Research Station, Bhuj
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LisaV lY¶;wfjd vEy ds moZjd dk e`nk fo'ks"krkvksa ,oa ikS/kksa dh 

o`f) ij çHkko

chdkusj esa [kstM+h vkSj vjMw vk/kkfjr Ñf"kokfudh ç.kkyh dk 
ewY;k¡du

vEyh; tyks<+ feêh dk mi;ksx djrs gq, LisaV lY¶;wfjd 
vEy ls fufeZr Mh,ih moZjd ds çHkko dks ikyd dh Qly esa 
Hkkjh /kkrqvksa ds çnw"k.k vkSj lap;u gsrq xeyksa ds v/;;u esa 
ijh{k.k fd;k x;kA mi;ksx dh xbZ vEy vk/kkfjr vkSj 
okf.kfT;d nksuksa Mh,ih esa ikyd dh o`f) vkSj rktk mit ¼32-96 
ls 34-71 xzke çfr xeyk½ yxHkx leku ikbZ xbZA tc Q‚LQksjl 
dk mi;ksx ?kVkdj 75 çfr'kr ;k fcYdqy ugha fd;k x;k] rks 
ikyd dh ifÙk;ksa dk rktk otu lkFkZd :i ls ?kV x;kA 
vf/kdka'k ¼80 çfr'kr ls vf/kd½ Hkkjh /kkrq,¡ ¼fudy vkSj lhlk½ 
v[kk| tM+ksa esa lafpr gqbZa] tks fu;a=.k mipkj ds leku Fkha rFkk 
fu/kkZfjr vuqes; lhekvksa ls de FkhaA lkFk gh] [kk| Hkkxksa esa Hkkjh 
/kkrqvksa dk lap;u Hkh fu;a=.k mipkj ds cjkcj gh ik;k x;kA 
e`nk dh Hkkjh /kkrqvksa dh ek=k esa fofHkUu mipkjksa ds rgr dksbZ 
lkFkZd varj ugha ns[kk x;kA

 
b"Vre o`{k varjky vkSj laxr var%&Qlyksa dk irk yxkus ds 
fy, vjMw vk/kkfjr —f"kokfudh ç.kkfy;ksa dk ewY;k¡du fd;k 
x;kA eq[; Hkw[kaM esa rhu o`{k varjky ;Fkk 4 eh- × 4 eh-] 6 eh- ×  
6 eh- vkSj 8 eh- × 8 eh- j[ks x;s rFkk mi&Hkw[kaMksa esa rhu 
vyx&vyx var%Qly ;Fkk cktjk] eksB ,oa Xokj dh cqvkbZ dh 
xbZA isM+ jksi.k ds lkr lky ckn] vjMw ds o`{kksa dh ÅapkbZ vkSj 
vko{k ÅapkbZ O;kl] o`{kksa dh chp dh nwjh ls dkQh çHkkfor gq,A 
vjMw ds o`{kksa dh vkSlr ÅapkbZ 8 eh- × 8 eh- esa vf/kdre ¼6-52 
eh-½ rFkk mlds ckn 6 eh- × 6 eh- dh nwjh esa vf/kd ¼6-30 eh-½ Fkh 
¼fp= 3-13,½ o 4 eh- × 4 eh- dh nwjh esa o`{kksa dh ÅapkbZ vU; 
varjkyksa dh vis{kk dkQh de ¼5-41 ehVj½ ntZ dh xbZA vf/kdre 
vko{k ÅapkbZ O;kl ¼18-48 ls-eh-½ 8 eh- × 8 eh- dh nwjh rFkk 
mlds ckn 6 eh- × 6 eh- ¼16-65 ls-eh-½ dh nwjh ij ntZ fd;k x;k 

vjMw ds fodkl ij isM+ksa dh nwjh vkSj var%Qlyksa dk çHkko%

and accumulation in spinach crop using acid alluvial soil. 

The growth and yield of fresh spinach (32.96 to 34.71 g 
-1pot ) were at par under both spent derived DAP and 

commercial DAP. The fresh weight of leaves decreased 

significantly on reduced (75%) or no phosphorus 

application. Mostly (>80%) heavy metals (nickel, lead) 

were accumulated in non-edible root which was on par to 

control and below the permissible limit. The 

accumulation of heavy metals in edible parts was also on 

par with control. Non-significant trend discernible among 

the treatments in case of heavy metals was observed in 

soils.

 Ailanthus excelsa based 

agroforestry systems were evaluated to find out the 

optimum tree spacing and compatible intercrops. Main 

plot occupied three tree spacings viz., 4 m × 4 m, 6 m × 6 m 

and 8 m × 8 m and subplots were allotted with three 

different intercrops viz., pearl millet (PM), moth bean 

(MB) and clusterbean (CB). At seven years after planting, 

the tree height and diameter at breast height (DBH) of 

A. excelsa was significantly affected by tree spacing. 

Average tree height of A. excelsa was maximum (6.52 m) 

in 8 m × 8 m followed by 6 m × 6 m spacing (6.30 m) (Fig 

3.13a). Significantly lower tree height (5.41 m) was 

observed in 4 m × 4 m spacing. Maximum DBH was 

recorded at 8 m × 8 m spacing (18.48 cm) followed by 

6 m × 6 m spacing (16.65 cm) and minimum in 4 m × 4 m 

spacing (12.99 cm) (Fig 3.13b). Intercrops did not show 

Evaluation of Prosopis cineraria and Ailanthus 

excelsa-based agroforestry system in Bikaner 

Growth performance of A. excels as affected by tree 

spacing and intercrops:

fp= 3-13 o`{kksa dh nwjh vkSj fofHkUu var%Qlyksa ds varxZr vjMw ds o`{kksa dh ¼,½ ÅapkbZ vkSj ¼ch½ vko{k Å¡pkbZ O;kl dk fodkl çn'kZu
Fig. 3.13 Growth performance of A. excelsa (a) height and (b) diameter at breast height in block plantations under 

different tree spacing and intercrops

(b)(a)
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tcfd U;wure vko{k ÅapkbZ O;kl ¼12-99 ls-eh-½ 4 eh- × 4 eh- dh 
nwjh ij yxk, x, o`{kksa esa ik;k x;k ¼fp= 3-13 ch½A var%Qlyksa 
dk o`{kksa dh ÅapkbZ vkSj vko{k ÅapkbZ O;kl ij dksbZ lkFkZd çHkko 
ugha ik;k x;kA gkykafd] o`{kksa dh ÅapkbZ vkSj vko{k ÅapkbZ O;kl] 
eksB ds lkFk vf/kdre vkSj cktjs dh Qly ds lkFk U;wure ntZ 
fd;k x;kA

 
lhekorhZ o`{kkjksi.k ds rgr [kstM+h vkSj vjMw ds ,dy vkSj 
fefJr o`{kkjksi.k esa vjMw vkSj [kstM+h ds fodkl çn'kZu dk 
ewY;k¡du fd;k x;kA ,dy vkSj fefJr o`{kkjksi.k esa o`{kksa dh 
ÅapkbZ vkSj vk/kkj O;kl esa lkFkZd varj ntZ fd;k x;kA ,dy ds 
lkFk&lkFk [kstM+h vkSj vjMw ds fefJr o`{kkjksi.k ds rgr vjMw us 
lHkh o`{k fodkl ekinaMksa gsrq csgrj çn'kZu fd;kA jksi.k ds lkr 
lky ckn] vjMw ds o`{kksa dh Å¡pkbZ vkSj vko{k ÅapkbZ O;kl] ,dy 
o`{kkjksi.k esa Øe'k% 6-93 eh- vkSj 21-13 ls-eh- vkSj fefJr jksi.k esa 
Øe'k% 7-43 eh- vkSj 20-91 ls-eh- tcfd ,dy [kstM+h esa U;wure 
o`{k ÅapkbZ ¼5-80 eh-½ vkSj vko{k ÅapkbZ O;kl ¼14-54 ls-eh-½ ntZ 
dh xbZ ¼fp= 3-14½A

lhekorhZ o`{kkjksi.k esa vjMw vkSj [kstM+h dk fodkl çn'kZu%

any significant effect on tree height and DBH. However, 

maximum tree height and DBH was observed with moth 

bean and minimum with pearl millet crop.

 Growth performance of A. 

excelsa and P. cineraria were evaluated in sole and mixed 

plantation of P. cineraria and A. excelsa under boundary 

plantations. Tree height and basal diameter were 

significantly different in sole and mixed plantations. A. 

excelsa sole as well as in mixed plantation of P. cineraria 

and A. excelsa performed better in all tree growth 

parameters. At seven years after planting, higher tree 

height and DBH was recorded by A. excelsa in A. 

excelsain sole (6.93 m and 21.13 cm, respectively) and 

mixed plantation (7.43 m and 20.91 cm, respectively) 

while, minimum tree height (5.80 m) and DBH (14.54 cm) 

was observed in sole P. cineraria (Fig. 3.14).

Growth performance of A. excelsa and P. cinerariain 

boundary plantations:

fp= 3-14 lhekorhZ o`{kkjksi.k ds varxZr vjMw vkSj £stM+h ds o`{k dh ¼,½ Å¡pkbZ vkSj ¼ch½ vko{k Å¡pkbZ O;kl dk fodkl çn'kZu
Fig. 3.14 Growth performance of A. excelsa and P. cineraria (a) height and (b) diameter at breast height in boundary plantations

Pkuk vkSj ljlksa dh vtSfod ruko lgu'khyrk c<+kus ds fy, 

HkkSfrd&tSo jklk;fud n`f"Vdks.k

vtSfod ruko dh fLFkfr;ksa ds rgr Pkuk vkSj ljlksa ds 
thuizk#iksa ds HkkSfrd&tSo jklk;fud y{k.kksa vkSj mit ij ikS/k 
laj{kdksa dh çHkkodkfjrk dk vkdyu djus ds fy, ,d {ks= 
ç;ksx fd;k x;k ¼fp= 3-15½A rki ruko ç;ksx esa] ikS/k laj{kdksa 
¼lSfyflfyd vEy] csatkby ,Msfuu vkSj lksfM;e ukbVªksçqlkbM½ 
dh çHkkodkfjrk dk pus vkSj ljlksa ds pkj thu izk#iksa ¼nks 
vR;f/kd lfg".kq vkSj nks de lgu'khy½ ij nks jksi.k O;oLFkkvksa 
¼lkekU; jksi.k vkSj nsjh ls jksi.k½ dh fLFkfr;ksa ds rgr 

Physio-biochemical approaches for enhancing abiotic 

tolerance of Cicer arietinum and Brassica juncea

A field experiment was conducted to assess the 

efficacy of phytoprotectants on physio-biochemical traits 

and yield of chickpea (Cicer arietinum) and mustard 

(Brassica juncea) genotypes under abiotic stress 

conditions (Fig. 3.15). In the heat stress experiment, the 

efficacy of phytoprotectants [Salicylic acid (SA), Benzyl 

adenine (BA) and Sodium nitroprusside (SNP)] were 

assessed on physio-biochemical and yield parameters of 

four genotypes [two high tolerant (HT) and two low 
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HkkSfrd&tSo jklk;fud vkSj mit ekinaMksa gsrq ewY;k¡du fd;k 
x;kA

puk ds thu izk#iksa esa rki ruko jfgr fLFkfr dh rqyuk esa 
f>Yyh fLFkjrk lwpdkad] dqy gfjr yod] ukbVªsV fjMDVsl 
xfrfof/k vkSj cht mit esa rki ruko dh fLFkfr esa Øe'k% 18] 25] 
19 vkSj 41 çfr'kr dh fxjkoV vkbZA ikS/k laj{kdksa esa] nsj ls jksi.k  
dh fLFkfr ds dkj.k f>Yyh fLFkjrk lwpdkad] dqy gfjr yod] 
ukbVªsV fjMDVsl xfrfof/k vkSj cht mit esa thuizk#iksa ds chp 
fHkUurk ds lkFk Øe'k% 14 ls 52 çfr'kr rd fxjkoV ns[kh xbZ] 
tks lkekU; jksi.k dh fLFkfr dh rqyuk esa vkj,lth&945] 
th,uth&469 esa lcls de vkSj ,plh&5] lh,lts&515 esa lcls 
vf/kd ikbZ xbZA ikS/k laj{kdksa ds cfgZtkr vuqç;ksx us rki ruko 
ds çfrdwy çHkko dks de fd;k vkSj puk ds thu izk#iksa esa 
vkSlru 1-0 feyh eksy ¼fe-eks-½ lksfM;e ukbVªksçqlkbM] 1-0 fe-eks- 
lSfyflfyd vEy vkSj 0-1 fe-eks- csatkby ,Msfuu ds vuqç;ksx esa 
f>Yyh fLFkjrk lwpdkad] dqy gfjr yod] ukbVªsV fjMDVsl 
xfrfof/k vkSj cht mit esa ty fNM+dko fu;a=.k dh rqyuk esa 
lkFkZd :i ls ¼ih <0-05½ Øe'k% 15 ls 27] 24 ls 44] 19 ls 28 
vkSj 14 ls 24 çfr'kr lq/kkj gqvk ¼fp= 3-16½A Tky ds fNM+dko 
okys fu;a=.k dh rqyuk esa f>Yyh fLFkjrk lwpdkad vkSj cht 

tolerant (LT)] of chickpea and mustard crops under two 

planting schedules [normal planting (NP) and late 

planting (LP) conditions]. 

Averaged across the chickpea genotypes, membrane 

stability index (MSI), total chlorophyll (total Chl), nitrate 

reductase (NR) activity and seed yield declined by 18%, 

25%, 19%, and 41%, respectively due to the heat stressas 

compared to the non-heat condition. Across the 

phytoprotectants, the reduction in MSI, total Chl, NR 

activity and seed yield due to late planting conditions 

varied among genotypes, which ranged from 14-52% 

respectively, being lowest in RSG-945, GNG-469 and 

highest reduction in HC-5, CSJ-515 as compared to 

normal planting condition. The exogenous application of 

phytoprotectants ameliorated the adverse effect of heat 

stress and averaged across chickpea genotypes, the 

application of 1.0 mM SNP, 1.0 mM SA and 0.1 mM BA 

significantly (p<0.05) improved MSI, total Chl, NR 

activity, and seed yield by15-27%, 24-44%, 19-28% and 

14-24%, respectively as compared to water sprayed 

control (Fig. 3.16). The highest improvement in MSI, and 

fp= 3-15 rki ruko okys okrkoj.k esa pus vkSj ljlksa dh Qlyksa dk {ks= –';
Fig. 3.15 Field view of chickpea and Indian mustard under heat stress environment
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fp= 3-16 rki ruko dh fLFkfr esa puk ds thuizk#iksa ds f>Yyh fLFkjrk lwpdkad] dqy gfjr yod] ukbVªsV fjMDVsl xfrfof/k 
vkSj cht mit ij ikS/k laj{kdksa dk çHkko 

Fig 3.16 Effect of phytoprotectants on relative membrane stability index (MSI), total chlorophyll (Total Chl), 
nitrate reductase (NR) activity and seed yield of chickpea genotypes under heat stress condition
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mit esa lcls vf/kd o`f) 1-0 fe-eks- lksfM;e ukbVªksçqlkbM ds 
lkFk rFkk mldsckn 1-0 fe-eks- lSfyflfyd vEy vkSj 0-1 fe-eks- 
csatkby ,Msfuu ds lkFk ntZ fd;k x;kA

ljlksa esa] lHkh thuizk#iksa esa rkiruko ds dkj.k çdk'k 
la'ys"k.k nj] ok"iksRltZu nj] ja/kz pkydrk vkSj cht mit esa rki 
ruko jfgr fLFkfr dh rqyuk esa Øe'k% 22] 19] 21 vkSj 45 çfr'kr 
dh deh ns[kh xbZA ikS/k laj{kdksa esa] rki ruko ds dkj.k çdk'k 
la'ys"k.k nj] ok"iksRltZu nj] ja/kz pkydrk vkSj cht mit esa 
fxjkoV thuizk#iksa ds chp fHkUurk ds lkFk Øe'k% 19 ls 27] 17 ls 
23] 10 ls 25 vkSj 35 ls 53 çfr'kr rd ikbZ xbZ tks 
vkj,y,e&619 esa lcls vf/kd rFkk mlds ckn o#.k] fxfjjkt 
vkSj vkj,p&749 esa ntZ dh xbZA ikS/k laj{kdksa ds bLrseky ls 
rki ruko ds çfrdwy çHkko esa deh vkbZ vkSj lSfyflfyd vEy] 
csatkby ,Msfuu vkSj lksfM;e ukbVªksçqlkbM ds i.khZ; fNM+dko ls 
ljlksa ds thu izk#iksa ds çdk'k la'ys"k.k nj] ok"iksRltZu nj] ja/kz 
pkydrk esa ty ds fNM+dko okys fu;a=.k dh rqyuk esa vkSlru 
21 ls 31] 25 ls 36 vkSj 26 ls 37 çfr'kr rd lq/kkj gqvk 
¼fp= 3-17½A 'kq) çdk'k la'ys"k.k nj esa ikuh ds fNM+dko okys 
fu;a=.k ¼27-2 ekbØkseksy oxZ eh- çfr lsdaM½ dh rqyuk esa lcls 
vf/kd lq/kkj 1-0 fe-eks- lksfM;e ukbVªksçqlkbM ¼35-7 ekbØkseksy 
oxZ eh- çfr lsdaM½ ds lkFk rFkk mlds ckn 1-0 fe-eks- 
lSfyflfyd vEy ¼34 ekbØkseksy oxZ eh- çfr lsdaM½ vkSj 
csatkby ,Msfuu ¼32-9 ekbØkseksy oxZ eh- çfr lsdaM½ ds lkFk ntZ 
fd;k x;kA fu;a=.k dh rqyuk esa cht mit esa lcls vf/kd o`f) 
¼13 ls 22 çfr'kr½ 1-0 fe-eks- lksfM;e ukbVªksçqlkbM ¼22 çfr'kr½ 
ds lkFk rFkk mlds ckn 1-0 fe-eks- lSfyflfyd vEy ¼16 çfr'kr½ 
vkSj 0-2 fe-eks- csatkby ,Msfuu ¼13 çfr'kr½ ds lkFk ntZ dh xbZA 
ty ds fNM+dko okys fu;a=.k dh rqyuk esa 'kq) çdk'k la'ys"k.k 
nj] ok"iksRltZu nj vkSj cht mit esa o`f) 1-0 fe-eks- lksfM;e 
ukbVªksçqlkbM ds lkFk lcls vf/kd rFkk mlds ckn 1-0 fe-eks- 
lSfyflfyd vEy vkSj 0-2 fe-eks- csatkby ,Msfuu ds lkFk ntZ dh 
xbZA

xzh"e _rq ds var esa lHkh —f"kokfudh ç.kkfy;ksa esa fofHkUu 
çtkfr;ksa dh thforrk nj muds o`f) ekinaMksa ds lkFk ntZ dh 
xbZ] vkSj j‚fcfu;k dh pkjs dh mit dk vkdyu fd;k x;kA lsc 
ds ckxkuksa esa j‚fcfu;k dh çfr isM+ mit 5 eh- × 5 eh- dh nwjh ij 
530 xzke vkSj 5 eh- × 3 eh- dh nwjh ij 1025 xzke jghA ogha 
[kqckuh ds ckxkuksa esa ;g mit 5 eh- × 5 eh- dh nwjh ij 1920 xzke 
çfr isM+ jgh] tks 5 eh- × 3 eh- dh nwjh ij ek= 250 xzke çfr isM+ 
dh mit dh rqyuk esa dkQh vf/kd FkhA fefJr ç.kkfy;ksa esa] 

ysg {ks= gsrq ,dhÑr cgqLrjh; Ñf"kokfudh ekWMy dk fodkl

seed yield was recorded with 1.0 mM SNP, followed by 

1.0 mM SA and 0.1 mM BA, compared to the water-

sprayed control. 

In case of Indian mustard, averaged across genotype, 

heat stress had 22%, 19%, 21% and 45% reduction in 

photosynthetic rate (P ), transpiration rate (E), stomatal N

conductance (g ), and seed yield, respectively as s

compared to non-heat stress condition. Averaged across 

the phytoprotectants, the reduction in P , E, g  and seed N s

yield due to heat stress varied among the genotypes, 

which ranged from 19-27%, 17-23%, 10-25% and 

35-53%, respectively as compared to without heat stress 

condition. The maximum decline in P g  and seed yield N s

was recorded with RLM-619 followed by Varuna, Giriraj 

and RH-749. The application of phytoprotectants, 

ameliorated the adverse effect of heat stress and averaged 

across genotypes, the foliar spray of SA, BA and SNP 

significantly improved P , E and g  of mustard genotypes N s

by 21-31%, 25-36% and 26-37%, respectively as 

compared to the control (Fig. 3.17). The improvement in 

net photosynthetic rate was highest with 1.0 mM SNP 
-2 -1(35.7 µmol m s ) followed by 1.0 mM SA (34.2 µmol 

-2 -1 -2 -1m s ) and BA (32.9 µmol m s ) as compared to water 
-2 -1sprayed control (27.2 µmol m s ). The highest increase in 

seed yield (13% to 22%) was recorded with 1.0 mM SNP 

(22%), followed by 1.0 mM SA (16%) and 0.2 mM BA 

(13%) compared to the control. The enhancement in net 

photosynthetic rate, transpiration rate and seed yield were 

highest with 1.0 mM SNP followed by 1.0 mM SA and 0.2 

mM BA as compared to water spray control.  

The survival rates of all the species across systems 

were recorded along with growth parameters and fodder 

yield of Robinia was estimated at the end of the summer 
-1 season. Robinia in apple orchards yielded 530 g tree at 

-15 m × 5 m and 1025 g tree  at 5 m × 3 m spacing, while in 
-1apricot orchards, it yielded 1920 g tree  at spacing 5 m × 

-1 5 m which was significantly higher than 250 g tree at 5 m 
-1 × 3 m spacing. In mixed systems, it yielded 1010 g tree at 

-15 m × 5 m as compared to 950 g tree  at 5 m × 3 m spacing. 

Development of integrated multi-tier agro-forestry 

model for Leh region 
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fp= 3-17 rki ruko dh fLFkfr esa ljlksa ds thuizk#iksa dh ok"iksRltZu nj] ja/kz pkydrk] 
'kq) çdk'k la'ys"kd nj vkSj cht mit ij ikS/k laj{kdksa dk çHkko

Fig 3.17 Effect of phytoprotectants on transpiration rate (E), stomatal conductance (gs) net photosynthetic rate (PN), 
and seed yield of Indian mustard genotypes under heat stress condition
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j‚fcfu;k dh mit çfr isM+ 1010 xzke ¼5 eh- × 5 eh-½ vkSj 950 
xzke ¼5 eh- × 3 eh-½ ikbZ xbZA 3 eh- × 3 eh- dh nwjh ij] j‚fcfu;k 
dh pkjk mit lsc esa  600 xzke] [kqckuh esa 335 xzke vkSj fefJr 
ç.kkyh esa 315 xzke çfr isM+ ntZ dh xbZ ¼fp= 3-18½A 'kq) 
ç.kkfy;ksa esa lsc ds isM+ksa dh thforrk nj 5 eh- × 5 eh- nwjh ij 
100 çfr'kr vkSj 5 eh- × 3 eh- nwjh ij 85 çfr'kr ntZ dh xbZA 
tcfd fefJr ç.kkfy;ksa esa ;g nj 20 ls 77-78 çfr'kr ds chp 
jghA [kqckuh ds isM+ksa dh vf/kdre thforrk nj 86-67 çfr'kr 
fefJr ç.kkfy;ksa esa ikbZ xbZ ¼fp= 3-19½A

At 3 m × 3 m, the fodder yield of Robinia was observed in 
-1 -1the tune of 600 g tree  for apples, 335 g tree  for apricots 

-1 and 315 g tree with mixed systems (Fig. 3.18). Apple 

trees in pure systems showed 100% survival rate at 5 m × 5 

m and 85% at 5 m × 3 m spacing. Mixed systems had 

lower rates, ranging from 20% to 77.78%. Apricot trees 

showed maximum survival rate of 86.67% in mixed 

systems (Fig. 3.19).

fp= 3-18 lsc] [kqckuh vkSj fefJr ç.kkyh esa vyx&vyx 
varjky ij jksfcfu;k esa pkjk mit

Fig. 3.18 Robinia fodder yield in apple, apricot, 
and mixed system at different spacings

fp= 3-19 fofHkUu —f"k&okfudh ç.kkfy;ksa esa lsc vkSj 
[kqckuh ds isM+ksa dh thforrk çfr'krrk

Fig. 3.19 Survival of apple and apricot trees 
under various agro-forestry systems

ikyh {ks= ds fy, ,dhÑr cgq&Lrjh; Ñf"k okfudh ekWMy

{ks=h; vuqla/kku LFkk=] ikyh esa fofHkUu flapkbZ Lrjksa ¼1-0 

lhihbZ] 0-8 lhihbZ vkSj 0-6 lhihbZ½ ij fofHkUu Qy o`{kksa ds 

la;kstuksa vkSj mudh ijLij fØ;kvksa ds çHkko dks ns[kus ds fy, 

,d ç;ksx fd;k x;kA csj $ MªSxu Qy o`{k la;kstu ds ckn csj $ 

eksfjaxk vkSj csj $ iihrk ds chp lkFkZd varj ik;k x;kA csj $ 

MªSxu ds Qy o`{k la;kstu esa 1-0 lhihbZ flapkbZ mipkj ds varxZr 

MªSxu ikS/ks dh ÅapkbZ ¼157-29 ls-eh-½] 119-30 ls-eh- vkSlr eku ds 

lkFk vf/kdre ikbZ xbZA tcfd] csj dk mPpre vk/kkj O;kl 

¼15-33 ls-eh- vkSlr ds lkFk 20-09 ls-eh-½] csj $ MªSxu Qy o`{k 

la;kstu esa ntZ fd;k x;kA blh çdkj] 0-8 lhihbZ flapkbZ mipkj 

ds rgr csj $ MªSxu Qy o`{k la;kstu esa csj dh mit ¼26-90 

fd-xzk- izfr ikS/kk½ rFkk blds ckn 0-6 lhihbZ esa csj $ eksfjaxk ds 

rgr ¼27-60 fd-xzk- izfr ikS/kk½ lcls vf/kd mit ikbZ xbZA 

fofHkUu Qy o`{k la;kstuksa ¼csj $ MªSxu] csj $ eksfjaxk vkSj csj $ 

iihrk½ esa csj dh ÅapkbZ ¼333-66 ls-eh-½ esa 0-8 lhihbZ ds flapkbZ 

mipkj ds lkFk lq/kkj ns[kk x;k] tks fd csj $ MªSxu 

¼212-67 ls-eh-½ vkSj csj $ iihrk ¼208-26 ls-eh-½ ds yxHkx 

cjkcj FkkA

Integrated multi-tier agroforestry model for Pali 
region 

An experiment was conducted to observe the effect 
of combination of different fruit trees and their interaction 
at different irrigation levels (1.0 CPE, 0.8 CPE and 0.6 
CPE) in Regional Research Station, Pali. Significant 
differences were found among ber + dragon fruit tree 
combination followed by ber + moringa and ber + papaya. 
The height of dragon plant was highest (157.29 cm) in 
fruit tree combination of ber + dragon under 1.0 CPE 
irrigation treatment with a mean of 119.30 cm. While, the 
highest basal diameter of ber (20.09 cm with a mean of 
15.33 cm) was recorded in ber + dragon fruit tree 
combination. Similarly, the yield of ber was highest 

-1(26.90 kg plant ) in the ber + dragon fruit tree 
combination under 0.8 CPE irrigation treatment followed 

-1 by 27.60 kg plant under ber + moringa in 0.6 CPE. The 
height of ber (333.66 cm) among the fruit tree 
combinations (ber + dragon, ber + moringa and ber + 
papaya) performed well with irrigation treatment of 0.8 
CPE in ber + dragon followed by ber + moringa (212.67 
cm) and ber + papaya (208.26 cm).
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xksan vjch ds uewuksa dk HkkSfrd&jklk;fud y{k.k&fu/kkZj.k vkSj 

gkbijLisDVªy besftax }kjk çek.khdj.k

jktLFkku ds tks/kiqj] tSlyesj vkSj ckM+esj ftyksa ls ,d= 
fd, x, xksan vjch ds uewuksa ds HkkSfrd&jklk;fud vkSj lw{e 
xq.k/keksaZ dks pkj d.k vkdkj oxksaZ] ;Fkk ,l  ¼2 ls 5 fe-eh-½] ,l  1 2

¼0-8 ls 2 fe-eh-½] ,l  ¼0-089 ls 0-8 fe-eh-½ vkSj ,l  ¼0-089 3 4

fe-eh- ls de½ ds fy, fu/kkZfjr fd;k x;kA tSlyesj ds xksan 
vjch ds uewuksa esa LFkwy ?kuRo ¼0-66 xzke Áfr ?ku lsaVhehVj½ 
lokZf/kd ik;k x;k] tcfd vU; ekinaMksa ds ekuksa esa ftyksa ds e/; 
dksbZ lkFkZd fHkUurk ugha ikbZ xbZA 

tks/kiqj] ckM+esj] ukxkSj] tSlyesj] vyoj] jktlean] 
HkhyokM+k] ikyh vkSj ckyksrjk ds 145 fdlkuksa us dqeV ds isM+ksa ds 
mipkj ds fy, dktjh xksan Ásjd dh dqy 7030 [kqjkdksa dk 
mi;ksx fd;kA xksan vjch esa feykoV ds vuqeku gsrq LikdZQu 
,,l7265,Dl lsalj vkSj v#fMuks ;wuks dk mi;ksx djds ,d 
oguh; LisDVªksLdksfid midj.k fodflr fd;k x;kA gLrpkfyr 
midj.k 18 cSaM ¼410 ls 940 uSuksehVj½ esa dke djrk gS vkSj 
bldh rqyuk ç;ksx'kkyk&xzsM LisDVªksjsfM;ksehVj ¼350 ls 2500 
uSuksehVj½ ls dh xbZA dqeV] dhdj] ,uksxsbll jksVqafMQfy;k] 
lgtu vkSj foyk;rh ccwy ls ,d= fd, x, xksan ds uewuksa dk 
fo'ys"k.k fd;k x;kA blds vykok] 5 Áfr'kr] 10 Áfr'kr] 20 
Áfr'kr] 30 Áfr'kr vkSj 40 Áfr'kr Lrjksa ij dhdj ds lkFk 
dqeV ds feJ.k ds lkFk feykoV çfØ;k dh rqyuk 0 Áfr'kr 
feykoV ¼dqeV½ vkSj 100 Áfr'kr feykoV ¼dhdj½ ds lkFk dh 
xbZA mPpre vkSj fuEure –';eku ijkorZu Øe'k% dqeV vkSj 
foyk;rh ccwy }kjk n'kkZ;k x;kA ds&,u,u oxhZdj.k dk 
mi;ksx djds dseksesfVªd fo'ys"k.k us gLrpkfyr midj.k vkSj 
LisDVªksjsfM;ksehVj ds lkFk Øe'k% 72 Áfr'kr vkSj 75 Áfr'kr 
lVhdrk ntZ dhA feykoV ds Lrj dk vuqeku yxkus esa vkaf'kd 

2de ls de oxZ çfrxeu us gLrpkfyr midj.k ¼vkj  ¾ 0-714( 
vkj,e,lbZ ¾ 17-35½ dh rqyuk esa LisDVªksjsfM;ksehVj ds fy, 

2vkj  ¼0-992½ vkSj vkj,e,lbZ ¼2-98½ ds csgrj eku n'kkZ,A

dPN {ks= ds fy, o"kZi;±r pkjk mRiknu ç.kkyh dk vuqdwyu

pkj pkjk mRiknu ç.kkfy;ksa ;Fkk fxuh ?kkl $ Y;wluZ] 
ckjgeklh Tokj $ Xokj $ tbZ] eksfjaxk $ Tokj $ tbZ vkSj cktjk 
$ Xokj $ pkjk pqdanj dh mRiknu {kerk dk ewY;k¡du rhu 
vyx&vyx moZjd [kqjkdksa ;Fkk 100 izfr'kr vkjMh,Q ¼moZjdksa 
dh vuq'kaflr [kqjkd] ,QMh 1½] 125 izfr'kr vkjMh,Q ¼,QMh 2½ 
vkSj 150 izfr'kr vkjMh,Q ¼,QMh 3½ ds rgr fd;k x;kA gjs 
vkSj lw[ks pkjs ds mRiknu ij moZjd ds ç;ksx ds çHkko dk 
vkdyu fd;k x;k rFkk i'kqvksa ds fy, o"kZ Hkj pkjs dh miyC/krk 

Physico-chemical characterization of gum samples 

and authentication by hyperspectral imaging 

Physico-chemical and micromeritic properties of 

gum Arabic collected from Jodhpur, Jaisalmer, and 

Barmer were determined for sizes, i.e., S  (2-5 mm), S  1 2

(0.8-2 mm), S  (0.089-0.800 mm), and S  (<0.089 mm). 3 4

Gum Arabic samples of Jaisalmer had the highest bulk 
-3density (0.66 g cm ), while other parameters showed no 

significant variation across districts.

A total of 7030 doses of CAZRI gum inducer were 

utilized by 145 farmers of Jodhpur, Barmer, Nagaur, 

Jaisalmer, Alwar, Rajsamad, Bhilwara, Pali and Balotra 

for treating A. senegal trees. To detect gum adulteration, a 

portable and handheld spectroscopic device that operates 

in 18 bands (410-940 nm) was developed using a 

Sparkfun AS7265x sensor and Arduino Uno. Gum 

samples of Acacia senegal, Acacia tortilis, Anogeissus 

rotundiflia, Moringa oleifera, and Prosopis juliflora were 

analyzed. Furthermore, adulteration process with 

blending of A. senegal with A. tortilis at 5%, 10%, 20%, 

30%, and 40% levels were compared with 0% 

adulteration (A. senegal) and 100% adulteration (A. 

tortilis). The highest and lowest visible reflectance was 

depicted by A. senegal and P. juliflora, respectively. 

Chemometric analysis using k-NN classification 

achieved 72% and 75% accuracies with handheld device 

and spectroradiometer, respectively. Partial least squares 

regression, in estimating adulteration levels, yielded 

better values of R² (0.99) and RMSE (2.98) for 

spectroradiometer than handheld device (R² = 0.71; 

RMSE = 17.35).

Optimizing year-round forage production systems for 

Kutch region

The production potential of four fodder production 

systems namely, guinea grass + lucerne, perennial 

sorghum + clusterbean + oats, moringa + sorghum + oats 

and pearl millet + clusterbean + fodder beet was assessed 

under three varying fertilizer dosages, i.e., 100% RDF 

(recommended dose of fertilizers) (FD1), 125% RDF 

(FD2) and 150% RDF (FD3). The effect of fertilizer 

application on both green and dry fodder production was 

assessed and the optimal fertilization strategy was 
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lqfuf'pr djus ds fy, b"Vre moZjd j.kuhfr dh igpku dh 
xbZA moZjd ds ç;ksx ls fxuh ?kkl $ Y;wluZ mRiknu ç.kkyh ds 
varxZr gjs vkSj lw[ks pkjs dh iSnkokj esa mYys[kuh; o`f) gqbZ] 
ftlesa 150 izfr'kr vkjMh,Q ds varxZr gjs ¼175-50 fDoaVy çfr 
gsDVs;j½ vkSj lw[ks ¼45-19 fDoaVy çfr gsDVs;j½ pkjs dh iSnkokj 
mPpre jghA 100 izfr'kr vkjMh,Q vkSj 125 izfr'kr vkjMh,Q 
ds chp gjs pkjs dh leku mit çkIr gqbZ] ysfdu ckjgeklh 
Tokj $ Xokj $ tbZ mRiknu ç.kkyh ds rgr 150 izfr'kr 
vkjMh,Q ij ;g FkksM+h de gks xbZA gkyk¡fd] 150 izfr'kr 
vkjMh,Q ds ifj.kkeLo:i lw[ks pkjs dh mit vf/kd ¼64-87 
fDoaVy çfr gsDVs;j½ gqbZ] tks n'kkZrk gS fd ;g ç.kkyh lw[ks pkjs 
ds mRiknu ds fy, moZjd vknku ds çfr laosnu'khy gks ldrh gS 
¼fp= 3-20½A eksfjaxk $ Tokj $ tbZ ds varxZr] moZjd ds rhuksa 
vyx&vyx [kqjkdksa ds mi;ksx ls gjs vkSj lw[ks pkjs dh iSnkokj 
esa yxkrkj o`f) gqbZA gjs ¼163-83 fDoaVy çfr gsDVs;j½ vkSj lw[ks 
pkjs ¼57-83 fDoaVy çfr gsDVs;j½ nksuksa mRiknuksa ds fy, 150 
izfr'kr vkjMh,Q ds rgr mPpre iSnkokj ns[kh xbZA cktjk $ 
Xokj $ pkjk pqdanj mRiknu ç.kkyh esa 125 izfr'kr vkjMh,Q ds 
lkFk gjs ¼234-83 fDoaVy çfr gsDVs;j½ vkSj lw[ks ¼51-95 fDoaVy 
çfr gsDVs;j½ pkjs dh mit vf/kdre çkIr dh xbZ vkSj ;g 150 
izfr'kr vkjMh,Q ij de gks xbZ ¼fp= 3-20½A v/;;u ls ;g 
ladsr feyrk gS fd moZjd ds ç;ksx }kjk fofHkUu pkjk mRiknu 
ç.kkfy;ksa esa nksuksa gjs vkSj lw[ks pkjs ds mRiknu esa mYys[kuh; 
o`f) dh tk ldrh gSA 

identified to ensure year-round fodder availability for 

livestock. The fertilizer application significantly 

increased both green and dry fodder yields under guinea 

grass + lucerne production system with highest green 
-1 -1fodder (175.50 q ha ) and dry fodder (45.19 q ha ) yield 

under 150% RDF. Similar yield of green fodder was 

realized between FD1 and FD2 but it was slightly 

decreased at FD3 under the perennial sorghum + 

clusterbean + oats production system. However, FD3 
-1resulted in higher dry fodder yield (64.87 q ha ), 

indicating that this system may be sensitive to fertilizer 

inputs for dry fodder production (Fig. 3.20). Under the 

moringa + sorghum + oats, both the green and dry fodder 

yields increased consistently with application of all the 

three varying fertilizer dosages from FD1 to FD3. The 

highest yields were observed at 150% of RDF for both 
-1 -1green fodder (163.83 q ha ) and dry fodder (57.83 q ha ) 

productions. In the case of pearl millet + clusterbean + 

fodder beet production system, the highest green (234.83 
-1 -1q ha ) and dry fodder (51.95 q ha ) yields were achieved 

with 125% of RDF and it decreased at 150% of RDF (Fig. 

3.20). The study indicated that fertilizer the application 

significantly enhanced both green and dry fodder 

production across different fodder production systems.  

fp= 3-20 moZjd ds fofHkUu mipkjksa ds lkFk pkjk mRiknu ç.kkfy;ksa esa pkjs dk mRiknu 
Fig. 3.20 Fodder production across forage production system under different fertilizer application
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lqnwj laosnu fof/k }kjk 'kq"d Qlyksa esa ty ruko dh ek=k dk 

fu/kkZj.k

flafpr ifjfLFkfr;ksa esa jch ekSle dh nks Qlyksa] ;Fkk ljlksa 

¼fdLe fxfjjkt½ vkSj thjk ¼fdLe thlh&4½ vkSj [kjhQ ekSle 

dh nks Qlyksa] ;Fkk cktjk ¼fdLe ,p,pch 67½ vkSj ewax ¼fdLe 

vkbZih,e&205&7½ esa ty ruko dh ek=k ds fu/kkZj.k gsrq ç;ksx 

fd, x,A e`nk esa ueh dh deh ds vk/kkj ij pkj ty ruko 

mipkjksa ;Fkk Vh1 ¼fu;a=.k ds :i esa 0 ls 20 Áfr'kr½] Vh2 ¼20 ls 

40 Áfr'kr½] Vh3 ¼40 ls 60 Áfr'kr½ vkSj Vh4 ¼60 ls 80 Áfr'kr½ 

dk vuqÁ;ksx fd;k x;kA ikS/kksa ds tM+&{ks= esa 30 ls-eh- dh çHkkoh 

xgjkbZ ds fy, vuqç;ksx fd;s x;s ty dh ek=k dh x.kuk dh xbZ 

vkSj {ks= {kerk ij miyC/k e`nk&ueh ¼13-6 Áfr'kr½ dh ek=k esa 

gqbZ deh ds vk/kkj ij ty ruko ds Lrj dh x.kuk dh xbZA 

Qly o`)h ds nkSjku lIrkg esa nks ckj e`nk&ueh vkSj fofHkUu 

Qykn~xfedh pj.kksa ij Qly ruko dh fuxjkuh dh xbZA blds 

lkFk gh] tSoHkkSfrdh vkSj dkf;Zdh; dkjdksa] dSuksih vojDr 

rkieku] dSuksih LisDVªy dks LisDVªksjsfM;ksehVj dk mi;ksx dj 

ekik x;kA [kjhQ ds ekSle esa] 23 o"kkZ&fnuksa esa dqy 626 fe-eh- 

ckfj'k gqbZ vkSj Qly ds nkSjku 0 ls 10 ls-eh- xgjkbZ ij 

e`nk&ueh 6-3 Áfr'kr ls 18-4 Áfr'kr rd jgh ¼fp= 4-1,½A 

vkSlr ls vf/kd o"kkZ ds lqforfjr gksus ds dkj.k Qlyksa dks fdlh 

Hkh ty ruko dk lkeuk ugha djuk iM+kA vxLr esa vf/kdre 

ekfld o"kkZ 431 fe-eh- ¼dqy ekSleh o"kkZ dk 68 Áfr'kr½ gqbZ] tks 

{ks= dh vkSlr ekSleh o"kkZ ls vf/kd jghA ljlksa ¼1507 fd-xzk- 

çfr gsDVs;j½ vkSj thjk ¼349 fd-xzk- çfr gsDVs;j½ Qlyksa dh 

mit mipkj Vh1 ds rgr~ lcls vf/kd vkSj lkFk gh mipkj Vh2] 

Vh3 vkSj Vh4 dh mit ls dkQh fHkUu ¼á¾0-05½ jghA ;|fi] 

mipkj Vh3 esa ljlksa vkSj thjk dh mit mipkj Vh2 vkSj Vh4 

¼fp= 4-2,½ esa çkIr mit ls lkFkZd :i ls fHkUu ugha ikbZ xbZA 

cktjk vkSj ewax dh Qly dh mit Øe'k% 1356 ls 1455 fd-xzk- 

çfr gsDVs;j vkSj 446 ls 466 fd-xzk- çfr gsDVs;j ntZ dh xbZ] 

ftlus lHkh mipkjksa dh mit ds e/; dksbZ lkFkZd varj ugha 

n'kkZ;k ¼fp= 4-2ch½A çtuu voLFkk ds nkSjku ntZ dh xbZ ljlksa 

dh o.kZØeh; ijkorZurk –';eku] fudV&vojä vkSj y?kq rjax 

vojä {ks=ksa esa vf/kd jgh vkSj okuLifrd o`)h voLFkk esa thjk 

dh o.kZØeh; ijkorZurk ls de ikbZ xbZ ¼fp= 4-1ch½A

Quantification of water stress in arid crops using 

remote sensing approach

Experiments on quantification of water stress were 

undertaken in two rabi season crops, i.e., mustard (var. 

Giriraj) and cumin (var. GC-4) and two kharif season 

crops, i.e., pearl millet (var. HHB 67) and mung bean (var. 

IPM-205-7) under irrigated conditions. Four water stress 

treatments i.e., T  (0-20% as control), T  (20-40%), T  (40-1 2 3

60%) and T (60-80%) were imposed based on soil 4 

moisture depletion. Amount of water applied was 

computed for the effective rhizosphere depth of 30 cm and 

stress level was computed on depletion of available soil 

moisture content at field capacity (13.6%). The soil 

moisture was monitored biweekly throughout the crop 

growing season and crop stress at different phenological 

stages. Simultaneously, biophysical, physiological 

parameters, canopy infrared temperature, canopy spectra 

were measured using spectroradiometer. In kharif season, 

626 mm of rainfall was received in 23 rainy days and soil 

moisture at 0-10 cm depth ranged from 6.3-18.4% during 

the cropping season (Fig. 4.1a). The crops did not face any 

water stress due to the occurrence of well-distributed 

above-average rainfall. The maximum monthly rainfall of 

431 mm (68% of the total seasonal rainfall) occurred in 

August, which was more than the average seasonal 
-1rainfall of the area. The yield of mustard (1507 kg ha ) and 

-1cumin (349 kg ha ) crops were highest under treatment T  1

and significantly different (á=0.05) from that of 

treatments T , T  and T . However, the yields of mustard 2 3 4

and cumin in treatment T were not significantly different 3 

from that obtained in treatments T  and T (Fig. 4.2a). The 2 4 

yield of pearl millet and mung bean crops varied from 
-1 -11356-1455 kg ha  and from 446-466 kg ha , respectively, 

which did not show a significant difference among all the 

treatments (Fig. 4.2b). Spectral reflectance of mustard, 

observed during the reproductive stage, was higher at 

visible, near-infrared, and shortwave infrared regions and 

was lower than spectral reflectance of cumin at vegetative 

stage (Fig. 4.1b). 

,dhÑr Hkwfe ,oa ty lalk/ku izca/ku
Integrated Land and Water Resources Management
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fp= 4-1 ¼,½ [kjhQ ekSle ds nkSjku o"kkZ vk/kkfjr ifjfLFkfr;ksa esa e`nk ueh dh xfr'khyrk rFkk 
¼ch½ thjk vkSj ljlksa dh Qlyksa dk o.kZØeh; ijkorZu oØ

Fig 4.1 (a) Soil moisture dynamics under rainfed condition during kharif season 
(b) Spectral reflectance curve of cumin and mustard crops  

fp= 4-2 fofHkUu ty ruko fLFkfr;ksa ds rgr jch 2023&24 esa ¼,½ ljlksa vkSj ¼ch½ thjk Qlyksa dh mit rFkk 
[kjhQ 2024 esa ¼lh½ cktjk vkSj ¼Mh½ ewax dh Qlyksa dh mit

Fig. 4.2 Yield of (a) mustard and (b) cumin crops in rabi 2023-2024 and 
(c) pearl millet and (d) mung bean crops in kharif 2024 seasons under various water stress conditions

(a) (b)

(a) (b)

(c) (d)
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gkbMªksiksfuDl vkSj ,jksiksfuDl iz.kkyh dk ewY;k¡du

gkbMªksiksfuDl esa ysVîwl ¼ySDVqdk lSfVok ,y-½ ds yo.krk 
ruko dks de djus ds fy, tSomÙkstu

gkbMªksiksfuDl Á.kkyh esa] lgtu vkSj [kstM+h ds ty vkSj 
bFksu‚y&vk/kkfjr iÙkh ds vdZ ds i.kZ Lçs dk lkekU; ¼fu;a=.k½ 
vkSj [kkjs ek/;e ¼25 fe-eh-½ ds rgr ysVîwl ¼ySDVqdk lSfVok 
,ylhoh dSfijk½ dh o`f) ij çHkko dk ewY;k¡du fd;k x;kA 
2-5 Áfr'kr vkSj 5 Áfr'kr lkaærk ij i.kZ Lçs iwjs ekSle ds nkSjku 
10 fnu ds varjky ij rhu ckj fd;k x;kA yo.krk ds dkj.k 
ysVîwl dh o`f) esa dkQh ck/kk vkbZ] ftlds dkj.k fcuk yo.kh; 
fu;a=.k dh rqyuk esa rktk iÙkh ds otu ¼&13-9 Áfr'kr½] rktk 
tM+ ds otu ¼&20-2 Áfr'kr½] iÙkh {ks= ¼&22-5 Áfr'kr½] 'kq"d 
iÙkh ds otu ¼&19-3 Áfr'kr½ vkSj ifÙk;ksa dh la[;k ¼&21-3 
Áfr'kr½ esa deh ikbZ xbZ ¼rkfydk 4-1½A ;|fi] lgtu vkSj 
[kstM+h ds ç;ksx us ysVîwl dh o`f) dks c<+k;k vkSj yo.kh; vkSj 

Assessment of Hydroponics and Aeroponics Systems

Biostimulation to mitigate salinity stress of lettuce 
(Lactuca sativa L.) in hydroponics 

In hydroponics system, the effects of foliar spray of 

water and ethanol-based leaf extracts of moringa 

(Moringa oleifera L., moringa leaf extract) and prosopis 

(Prosopic cineraria L., prosopis leaf extract) were 

assessed on the growth of leaf lettuce (Lactuca sativa L. 

cv. 'Kaipira') under normal (control) and saline medium 

(25 mM). The foliar spray at 2.5% and 5% concentrations 

were applied thrice during the entire season at 10-day 

interval. Lettuce growth was considerably hampered due 

to salinity leading to reduction in fresh leaf weight 

(-13.9%), fresh root weight (-20.2%), leaf area (-22.5%), 

dry leaf weight (-19.3%) and number of leaves (-21.3%) 

as compared to non-saline control (Table 4.1). However, 
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xSj&yo.kh; fLFkfr;ksa ds rgr~ ikS/kksa esa [kfut lap; dks cny 
fn;kA 2-5 Áfr'kr lkaærk dh rqyuk esa 5 Áfr'kr lkaærk ij iÙkh 
ds vdZ dh çfrfØ;k vf/kd Li"V ns[kh xbZA lgtu vkSj [kstM+h 
ds iÙkksa ij 5 Áfr'kr lkaærk ds ç;ksx us fu;a=.k dh rqyuk esa 
ysVîwl esa Øe'k% lksfM;e dks 36-2 Áfr'kr vkSj 33-4 Áfr'kr de 
fd;k vkSj iksVsf'k;e dks Øe'k% 40-7 Áfr'kr vkSj 39-9 Áfr'kr 
c<+k fn;kA 

QwyxksHkh ¼czSfldk vksysjsf'k;k olZ- cksVªhfVl ,y-½ ¼fdLe 
QksVZystk ,Q1½ vkSj ysVîwl ¼gjk vkSj yky½ ¼ykVqdk lkfrok 
,y-½ esa o`f) dh rqyuk rhu e`nkjfgr [ksrh ç.kkfy;ksa] ;Fkk iks"kd 
rRo fQYe rduhd ¼,u,QVh½ pSuy] ,jksiksfud pSuy ¼,lh½ 
vkSj V‚oj xkMZu ¼Vhth½ ds fy, xzhugkml ¼fp= 4-3 ,½ ds rgr~ 
fu;fer vkSj oSdfYid jksi.k ds lkFk dh xbZA oSdfYid jksi.k esa 
mxk, x, ikS/kksa esa fu;fer jksi.k dh rqyuk esa vf/kd rktk Qwy 
dk otu ¼44-1 Áfr'kr½] rktk tM+ dk otu ¼33-5 Áfr'kr½] 'kq"d 
ngh dk otu ¼41-0 Áfr'kr½ vkSj 'kq"d tM+ dk otu ¼10-0 
Áfr'kr½ ntZ fd;k x;kA blds foijhr] fu;fer jksi.k esa Qwy dh 
37-3 Áfr'kr vf/kd mit ntZ dh xbZ vkSj V‚oj xkMZu us iks"kd 
rRo fQYe rduhd vkSj ,jksiksfud pSuy dh rqyuk esa 11-1 
Áfr'kr vf/kd mit ntZ dhA ,jksiksfud pSuy esa iks"kd rRo 
fQYe rduhd vkSj V‚oj xkMZu dh rqyuk esa rktk Qwy dk Øe'k% 
16-1 Áfr'kr vkSj 46-0 Áfr'kr vf/kd otu] rktk tM+ dk Øe'k% 
46-0 Áfr'kr vkSj 87-1 Áfr'kr vf/kd otu] 'kq"d Qwy dk Øe'k% 
40-9 Áfr'kr vkSj 75-4 Áfr'kr vf/kd otu rFkk 'kq"d tM+ dk 
Øe'k% 4-6 Áfr'kr vkSj 15-38 Áfr'kr vf/kd otu ntZ fd;k 
x;kA fu;fer jksi.k dh rqyuk esa oSdfYid jksi.k esa ngh dh 
xq.koÙkk vf/kd ikbZ xbZ] ftls ,Qvkj,ih vkSj Mhihih,p fof/k;ksa 
}kjk ekih xbZ dqy ,aVhv‚DlhMsaV {kerk ¼Øe'k% 42-1 Áfr'kr vkSj 
12-9 Áfr'kr½ ls çekf.kr fd;k x;kA blus oSdfYid varjky esa 
mxkbZ xbZ QwyxksHkh esa c<+s gq, iks"k.k ewY; dks js[kkafdr fd;k 
¼rkfydk 4-2½A ,d fd-xzk- QwyxksHkh Qwy dk mRiknu djus ds 
fy, vko';d ty dh ek=k ,jksiksfud pSuy ¼30-4 yhVj½ esa 
lcls de ikbZ xbZ] mlds ckn iks"kd rRo fQYe rduhd ¼37-3 
yhVj½ vkSj V‚oj xkMZu ¼56-2 yhVj½ dk LFkku jgkA

gjh iÙksnkj lykn ¼fdLe ^dSfijk^½ yky lykn ¼fdLe 
^rqLdk^½ dh rqyuk esa vf/kd mRiknd ikbZ xbZA ,jksiksfud pSuy 
ç.kkyh esa iks"kd rRo fQYe rduhd pSuy vkSj V‚oj xkMZu 
ç.kkfy;ksa dh rqyuk esa gjs ¼150-37 Áfr'kr vkSj 60-59 Áfr'kr½ 
vkSj yky lykn ¼81-58 Áfr'kr vkSj 45-60 Áfr'kr½ nksuksa ds 
fy, mPp tSoHkkj ntZ fd;k x;kA ,jksiksfud pSuy esa gjs lykn 
ds fy, rktk iÙkh dh mit vkSj iÙkh {ks= lcls vf/kd ¼Øe'k% 

QwyxksHkh vkSj ysVîwl dh [ksrh esa e`nk jfgr ç.kkfy;ksa dk 

rqyukRed çn'kZu

the application of  and prosopis leaf 

extract boosted the growth of lettuce and altered the 

mineral accumulation in plants under saline and non-

saline conditions. The response of leaf extracts was more 

conspicuous at 5% concentration than that at 2.5% 

concentration. Foliar applications at 5% concentrations of 

moringa and prosopis reduced sodium concentrations by 

36.2% and 33.4%, respectively and increased potassium 

level by 40.7% and 39.9%, respectively in lettuce as 

compared to control. 

Growth of cauliflower (Brassica oleracea var. 

botrytis L.) (cv. Fortleza F1) and lettuce (green and red) 

(Latuca sativa L.) was compared for three soilless 

cultivation systems, i.e., nutrient film technique (NFT) 

channel, aeroponic channel (AC) and tower garden (TG) 

with regular and alternate planting under greenhouse 

condition (Fig. 4.3 a). Plants grown in alternate planting 

registered higher fresh curd weight (44.1%), fresh root 

weight (33.5%), dry curd weight (41.0%) and dry root 

weight (10.0%) as compared to regular planting. On the 

contrary, curd yield was recorded higher (37.3%) in 

regular planting and TG showed higher yield (11.1%) than 

NFT and AC. AC showed higher fresh curd weight 

(16.1%, 46.0%), fresh root weight (46.0%, 87.1%), dry 

curd weight (40.9%, 75.4%) and dry root weight (4.6%, 

15.38%) than that recorded in NFT and TG, respectively. 

Curd quality was higher in alternate planting than that in 

regular planting, evidenced from total antioxidant 

capacity measured by FRAP (42.1%) and DPPH (12.9%) 

methods. This underscores the enhanced nutritional value 

in cauliflower grown in alternate spacing (Table 4.2). 

Amount of water needed to produce 1 kg of cauliflower 

curd was found to be the lowest in AC (30.4 L) followed 

by NFT (37.3 L) and TG (56.2 L). 

Green leafy lettuce (cv. 'Kaipira') was more 

productive than red lettuce (cv. 'Tuska'). The AC system 

registered higher biomass for both green (150.37% and 

60.59%) and red lettuce (81.58% and 45.60%) as 

compared to NFT channel and TG systems. Fresh leaf 

yield and leaf area were found to be the highest (200.8 g 
-1 2plant  and 2273.44 cm , respectively) for green lettuce in 

AC. However, the lowest fresh leaf yield and leaf area 

moringa leaf extract

Comparative performance of soilless systems in 

cauliflower and lettuce cultivation
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200-8 xzk- Áfr ikS/kk vkSj 2273-44 oxZ ls-eh-½ ik;k x;kA ;|fi] 
yky lykn ds fy, V‚oj xkMZu esa rktk iÙkh dh mit vkSj iÙkh 
{ks= nksuksa gh lcls de ntZ fd, x, ¼fp= 4-3 ch½A ,jksiksfud 
pSuy ç.kkyh esa ty dh vko';drk ¼Øe'k% gjs vkSj yky lykn 
ds fy, 14 vkSj 29 yhVj½ iks"kd rRo fQYe rduhd ¼Øe'k% gjh 
vkSj yky lykn ds fy, 21 vkSj 34 yhVj½ vkSj V‚oj xkMZu 
¼Øe'k% gjh vkSj yky lykn ds fy, 25 vkSj 41 yhVj½ dh rqyuk 
esa de ntZ dh xbZ ¼fp= 4-3 ch½A blh çdkj] dqy ?kqyu'khy 
'kdZjk dh ek=k ,jksiksfuDl ¼yky vkSj gjs lykn esa Øe'k% 6-4 
vkSj 6-2 fe-xzk- izfr xzk-½ esa lcls vf/kd ikbZ xbZA

were recorded in TG for red lettuce (Fig. 4.3 b). The AC 

system required lesser water (14 and 29 L for green and 

red lettuce, respectively) than that required by NFT (21 

and 34 L for green and red lettuce, respectively) and TG 

(25 and 41 L for green and red lettuce, respectively) (Fig. 

4.3 b). Soluble protein level was the highest in aeroponics 
-1(20.35 and 15.03 mg g  for red and green lettuce, 

respectively). Likewise, total soluble sugar content was 
-1the highest in aeroponics (6.4 and 6.2 mg g  in red and 

green lettuce, respectively). 

çeq[k Qlyksa vkSj Qly ç.kkfy;ksa ds ty vkSj ÅtkZ mi;ksx dk 

vkdyu

ukS flafpr Qly ç.kkfy;ksa ;Fkk cktjk&xsgw¡ ¼ih,e&MCY;w½] 

cktjk&Hkkjrh; ljlks a ¼ih,e&vkbZ,e½] cktjk&puk 

¼ih,e&lhih½] ewax&xsgw¡ ¼,ech&MCY;w½] ewax&Hkkjrh; ljlksa 

¼,ech&vkbZ,e½] ewax&puk ¼,ech&lhih½] ewaxQyh&xsgw¡ 

¼th,u&MCY;w½] ewaxQyh&Hkkjrh; ljlksa ¼th,u&vkbZ,e½] vkSj 

ewaxQyh&puk ¼th,u&lhih½] dks usDll –f"Vdks.k dk mi;ksx 

djds ty vkSj ÅtkZ [kir ds lkFk&lkFk mRiknu çn'kZu vkSj 

Assessment of water and energy use of major crops 

and cropping systems 

A field experiment was conducted to quantify water 

and energy consumption along with production 

performances  and interconnections among water-energy 

use and food production using nexus approach of nine 

irrigated cropping systems: pearl millet-wheat (PM-W), 

pearl millet-Indian mustard (PM-IM), pearl millet-

chickpea (PM-CP), mung bean-wheat (MB-W), mung 

bean-Indian mustard (MB-IM), mung bean-chickpea 

(a)

(b)

fp= 4-3 {kSfrt jksi.k ds :i esa ,jksiksfud pSuy ¼,lh½ vkSj iks"kd rRo fQYe rduhd pSuy ¼,u,QVhlh½ vkSj Å/kZ~ok/kj jksi.k ds :i esa 
V‚oj xkMZu ¼Vhth½ dk mi;ksx djds QwyxksHkh ¼,½ vkSj lykn iÙkk ¼ch½ dh [ksrh esa e`nk jfgr ç.kkfy;ksa dk çn'kZu

Fig. 4.3 Performance of soilless systems in cultivation of cauliflower (a) and lettuce (b) using aeroponic channel (AC) 
and nutrient film technique channel (NFTC) as horizontal planting, and tower garden (TG) as vertical planting
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ty&ÅtkZ mi;ksx vkSj [kk| mRiknu ds chp varlaZca/kksa dks 

ekius ds fy, ,d {ks=h; ç;ksx fd;k x;kA bu Qly ç.kkfy;ksa 

us lalk/ku mi;ksx] —f"k&vkfFkZd çn'kZu vkSj ty&ÅtkZ&[kk| 

laca/k lwpdkad vk;keksa gsrq lkFkZd fHkUurk fn[kkbZA

 Qly ç.kkfy;ksa esa dqy ty 

[kir 4]790 ls 10]530 ?ku eh- çfr gsDVs;j ds lkFk lkFkZd 

fHkUurk ntZ dh xbZ ¼fp= 4-4,½A ty dh lcls vf/kd [kir 

ewaxQyh&xsgw¡ ç.kkyh esa ikbZ xbZA ewaxQyh vk/kkfjr Qly 

ç.kkfy;ksa us cktjk vkSj ewax vk/kkfjr ç.kkfy;ksa dh rqyuk esa 

vkSlru 1-6 xquk vf/kd dqy ty vkSj 1-9 xquk vf/kd flapkbZ 

ty dk mi;ksx ntZ fd;k x;kA fofHkUu Qly ç.kkfy;ksa ds chp 

HkkSfrd flapkbZ ty mRikndrk esa 0-87 ls 1-84 fd-xzk- ?ku ehVj 

dh lhek ds lkFk dkQh fHkUurk ns[kh xbZA ;g fHkUurk 

cktjk&puk ç.kkyh esa vU; lHkh Qly ç.kkfy;ksa dh rqyuk esa 

lkFkZd :i ls lcls vf/kd rFkk ewaxQyh&ljlksa ç.kkyh esa lcls 

de Fkh ¼fp= 4-4ch½A cktjk vk/kkfjr Qly ç.kkyh esa vkSlru 

HkkSfrd flapkbZ ty mRikndrk lcls vf/kd ¼1-50 fd-xzk- ?ku 

eh-½ rFkk mlds ckn ewax vk/kkfjr esa ¼1-23 fd-xzk- ?ku eh-½ vkSj 

ewaxQyh vk/kkfjr esa ¼0-90 fd-xzk- ?ku eh-½ lcls vf/kd ntZ dh 

xbZA vkfFkZd flapkbZ ty mRikndrk 22-3 ls 72-3 ?ku eh- rd 

vkadh x;h( ewax vk/kkfjr Qly ç.kkyh dh vkSlru vkfFkZd 

flapkbZ ty mRikndrk lokZf/kd ikbZ xbZ rFkk mlds ckn cktjk 

vkSj ewaxQyh vk/kkfjr ç.kkyh esa vkSlru vkfFkZd flapkbZ ty 

mRikndrk lokZf/kd ntZ dh xbZ ¼fp= 4-4lh½A  

ty mi;ksx vkSj ty mRikndrk%

(MB-CP), groundnut-wheat (GN-W), groundnut-Indian 

mustard (GN-IM), and groundnut-chickpea (GN-CP). 

These cropping systems showed significant variations in 

resource use, agro-economic performance, and water-

energy-food nexus index (WEFN) dimensions. 

 The cropping 

systems exhibited significant variations in total 

water consumption (Fig. 4.4a) ranging from 4,790 to 
-110,530 m³ ha . The GN-W system had the highest water 

consumption. On average, the groundnut-based cropping 

systems used 1.6 times more total water and 1.9 times 

more irrigation water compared to the pearl millet and 

mung bean-based systems. The physical irrigation water 

productivity (PIWP) varied significantly among cropping 
-3systems and ranged from 0.87 to 1.84 kg m , with the 

pearl millet-chickpea system having the highest value, 

significantly surpassing all other cropping systems (Fig. 

4.4b). The GN-IM system had the lowest PIWP. On 

average, the pearl millet-based cropping system had the 
-3highest PIWP at 1.50 kg m , followed by mung bean at 

-3 -31.23 kg m  and groundnut at 0.90 kg m . Economic 

irrigation water productivity (EIWP) ranged from 22.3 to 
-372.3 m ; on average, the mung bean-based cropping 

system also had the highest EIWP, followed by the pearl 

millet and groundnut-based systems (Fig. 4.4c).

Water use and water productivities:

rkfydk 4-2 fofHkUu jksi.k vkSj e`nk jfgr [ksrh ç.kkyh dk QwyxksHkh ds rktk Qwy otu] rktk tM+ otu] 
lw[kk Qwy otu vkSj lw[kk tM+ otu ij çHkko

Table 4.2 Curd fresh weight, root fresh weight, curd dry weight and root dry weight of cauliflower 
as affected by different planting and soil less growing system
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ÅtkZ mi;ksx vkSj ÅtkZ mi;ksx n{krk% Qly ç.kkfy;ksa ds ÅtkZ 
[kir esa vknku dh ek=k vkSj çdkj rFkk muls tqM+h ÅtkZ rhozrk 
esa varj ds dkj.k lkFkZd fHkUurk ikbZ xbZA ÅtkZ dh [kir 1-8 ls 

45-3 × 10  esxk twy çfr gsDVs;j rd Fkh ¼fp= 4-5,½A ewaxQyh 
vk/kkfjr ç.kkfy;ksa esa ÅtkZ [kir lcls vf/kd rFkk mlds ckn 
cktjk vkSj ewax vk/kkfjr ç.kkfy;ksa esa ÅtkZ [kir lcls vf/kd 

4
ntZ dh xbZA ÅtkZ mRiknu 10-9 ls 26-1 × 10  esxk twy çfr 
gsDVs;j rd Fkk] ftlesa ewaxQyh vk/kkfjr ç.kkfy;ksa us vU; 
ç.kkfy;ksa dh rqyuk vf/kd ÅtkZ mRiknu ns[kk x;k ¼fp= 4-5ch½A 
ewaxQyh vk/kkfjr ç.kkfy;ksa ls cktjk vkSj ewax vk/kkfjr ç.kkfy;ksa 

3dh rqyuk esa Øe'k% 5-0 vkSj 9-1 × 10  esxk twy çfr gsDVs;j 
vf/kd ÅtkZ mRiknu ntZ fd;k x;kA Qly ç.kkfy;ksa ds chp 
'kq) ÅtkZ esa lkFkZd fHkUurk ¼ih <0-05½ ns[kh xbZ] ftldk eku 

4
9-1 ls ysdj 20-8 × 10  esxk twy çfr gsDVs;j rd ntZ fd;k 
x;kA 'kq) ÅtkZ dk lcls vf/kdeku ewaxQyh&xsgw¡ vkSj 
ewaxQyh&ljlksa ç.kkfy;ksa esa ik;k x;k ¼fp= 4-5lh½A Qly 
mRiknu esa ÅtkZ mi;ksx dk ewY;k¡du djus ds fy, ,d egRoiw.kZ 
lqpadkd ÅtkZ mi;ksx n{krk dk eku 4-9 ls 7-7 rd jgk] ftldk 
vkSlr 5-6 Fkk ¼fp= 4-5Mh½A cktjk&puk ç.kkyh lcls vf/kd 

Energy use and energy use efficiency: The energy input 

(EI) of the cropping systems varied significantly due to 

differences in the amount and type of inputs and their 

associated energy intensities. Energy consumption ranged 
4 -1from 1.8 to 5.3 × 10  MJ ha  (Fig. 4.5a). Groundnut-based 

systems had the highest energy consumption, followed by 

pearl millet and mung bean-based systems. Energy output 
4 -1(EO) ranged from 10.9 to 26.1 × 10  MJ ha , with 

groundnut-based systems showing significantly greater 

EO than the other systems (Fig. 4.5b). Groundnut-based 
3 -1systems produced 5.0 and 9.1 × 10  MJ ha  more EO than 

pearl millet and mung bean-based systems, respectively. 

Net energy (NE) varied significantly (P<0.05) among 
4 -1cropping systems, ranging from 9.1 to 20.8 × 10  MJ ha , 

with the groundnut-wheat and groundnut-indian mustard 

systems having the highest NE (Fig. 4.5c). Energy use 

efficiency (EUE), an important metric for evaluating the 

efficiency of energy utilization in crop production, ranged 

from 4.9 to 7.7, with a mean of 5.6 (Fig. 4.5d). The pearl 

fp= 4-4- Qly ç.kkfy;ksa dh ¼,½ ty miHkksx ¼ch½ HkkSfrd flapkbZ ty mRikndrk] ¼lh½ vkfFkZd flapkbZ ty mRikndrk ¼,u ¾ 3½ 
Fig 4.4. (a) Water consumption, (b) Physical irrigation water productivity (PIWP), 

(c) economic irrigation water productivity (EIWP) of cropping systems (n=3)
The values followed by same letter(s) are not different according different letter(s) are not different according to LSD at á = 0.05. (PM-W: Pearl millet – Wheat, 

PM-IM: Pearl millet – Indian mustard, PM-CP: Pearl millet – chick pea, MB-W: Mung bean – Wheat, MB-IM: Mung bean – Indian mustard, Mung bean – chick pea; 
GN-W: Groundnut – Wheat, GN-IM: Groundnut – Indian mustard, GN- CP: Groundnut – Chickpea)

(b)

(c)

(a)
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ÅtkZ dq'ky ikbZ xbZ] ftlus vU; Qly ç.kkfy;ksa dh rqyuk esa 
dkQh vf/kd ÅtkZ mi;ksx n{krk çnf'kZr fd;kA cktjk vk/kkfjr 
ç.kkfy;ksa esa ÅtkZ mi;ksx n{krk lcls vf/kd ns[kh xbZ rFkk 
mlds ckn ewax vkSj ewaxQyh vk/kkfjr ç.kkfy;ksa esa ÅtkZ mi;ksx 
n{krk lcls vf/kd ntZ dh xbZA

millet-chickpea system was the most energy-efficient, 

demonstrating a significantly higher EUE than the other 

cropping systems. Pearl millet-based systems had the 

highest EUE, followed by mung bean and groundnut-

based systems.

Qly mRikndrk% eq[; mRikn vkSj tSoHkkj mit gsrq fofHkUu 

Qly ç.kkfy;ksa esa lkFkZd varj ns[kk x;k ¼fp= 4-6½A eq[; 

mRikn dh mit 3-20 ls 6-64 Vu çfr gsDVs;j rd Fkh] ftlesa 

ewaxQyh&xsgw¡ ç.kkyh ls vU; Qly ç.kkfy;ksa dh rqyuk esa vf/kd 

mit ntZ dh xbZ ¼fp= 4-6,½A ewax&puk vkSj ewax&ljlksa 

ç.kkfy;ksa esa vU; ç.kkfy;ksa dh rqyuk esa eq[; mRikn dh mit 

de ikbZ xbZA ewaxQyh vk/kkfjr ç.kkyh lss 5-63 Vu çfr gsDVs;j 

rFkk mlds ckn cktjk vk/kkfjr ç.kkyh lss 4-80 Vu çfr gsDVs;j 

vkSj ewax vk/kkfjr ç.kkyh lss 4-03 Vu çfr gsDVs;j dh mit izkIr 

dh xbZA ewaxQyh vk/kkfjr Qly ç.kkfy;ksa lss cktjk vkSj ewax 

vk/kkfjr ç.kkfy;ksa dh rqyuk esa Øe'k% 17 çfr'kr vkSj 40 

çfr'kr vf/kd eq[; mRikn mit izkIr fd;k x;kA vkSlru] 13 

Vu çfr gsDVs;j tSoHkkj mRikndrk ds lkFk fofHkUu Qly 

Crop productivity: The cropping systems exhibited 

significant differences in both main product and biomass 

yields (Fig. 4.6). The main product yield ranged from 3.20 
-1to 6.64 Mg ha , with the groundnut-wheat (GN-W) 

system showing a significantly higher yield compared to 

the other cropping systems (Fig. 4.6a). The mung bean-

chickpea (MB-CP) and mung bean-Indian mustard (MB-

IM) systems had lower main product yields than the 
-1others. Groundnut-based system yielded 5.63 Mg ha , 
-1followed by the pearl millet-based system at 4.80 Mg ha  

-1and the mung bean-based system at 4.03 Mg ha . The 

groundnut-based cropping systems achieved 17% and 

40% higher main product yields than the pearl millet and 

mung bean-based systems, respectively. The biomass 

fp= 4-5 Qly ç.kkfy;ksa dh ¼,½ ÅtkZ [kir ¼ch½ ÅtkZ mRiknu ¼lh½ 'kq) ÅtkZ ¼Mh½ ÅtkZ mi;ksx n{krk ¼,u ¾ 3½ 
Fig 4.5 (a) Energy consumption, (b) energy output, (c) net energy, (d) energy use efficiency of cropping systems of cropping systems (n=3)

The values followed by same letter/s are not different according different letter/s are not different according to LSD at á = 0.05.   (PM-W: Pearl millet – Wheat, 
PM-IM: Pearl millet – Indian mustard, PM-CP: Pearl millet – chick pea, MB-W: Mung bean – Wheat, MB-IM: Mung bean – Indian mustard, Mung bean – chick pea; 

GN-W: Groundnut – Wheat, GN-IM: Groundnut – Indian mustard, GN- CP: Groundnut – Chickpea)

(a) (b)

(c) (d)
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ç.kkfy;ksa esa tSoHkkj mit 8-2 ls 17-1 Vu çfr gsDVs;j rd ikbZ 

xbZ ¼fp= 4-6ch½A ewaxQyh vk/kkfjr ç.kkfy;ksa lss cktjk vkSj ewax 

vk/kkfjr ç.kkfy;ksa dh rqyuk esa Øe'k% 8 çfr'kr vkSj 41 çfr'kr 

vf/kd tSoHkkj mit izkIr fd;k x;kA

yield of the cropping systems ranged from 8.2 to 17.1 Mg 
-1 -1ha , with an average biomass productivity of 13 Mg ha  

(Fig 4.6b). Groundnut-based systems achieved 8% and 

41% greater biomass yields than the pearl millet and mung 

bean-based systems, respectively. 

ty&ÅtkZ&[kk| laca/k% ty vkSj ÅtkZ [kir] ÅtkZ vkSj ty dh 

HkkSfrd vkSj vkfFkZd mRikndrk ls lacaf/kr ladsrdksa ds vk/kkj ij 

ty&ÅtkZ&[kk| laca/k dk ewY;k¡du fd;k x;k ¼fp= 4-7½A 

fofHkUu Qly ç.kkfy;ksa ds fy, bu ladsrdksa ds ekuksa esa lkFkZd 

fHkUurk ntZ dh xbZA ty vkSj ÅtkZ [kir ds lanHkZ esa] ewax&puk 

vkSj cktjk&puk ç.kkfy;k¡ vU; dh rqyuk esa csgrj fodYi ds 

#i esa ns[kh xbZa tcfd ewaxQyh&xsgw¡ ç.kkyh dks de mi;qä ik;k 

x;kA ty vkSj ÅtkZ vkfFkZd mRikndrk ds lanHkZ esa] ewax&puk 

vkSj ewax&ljlksa ç.kkfy;k¡ mi;qä fodYi ds #i esa ns[kh xbZa 

tcfd cktjk&xsgw¡ ç.kkyh dks de ilUn fd;k x;kA Qly 

ç.kkfy;ksa ds fy, ty&ÅtkZ&[kk| laca/k lwpdkad 0-117 ls 

0-833 rd jgk] cktjk&puk ç.kkyh ds fy, bldk eku lcls 

vf/kd jgk rFkk mlds ckn ewax&puk ç.kkyh dk eku lcls 

vf/kd jgk ¼fp= 4-8½A ewaxQyh&xsgw¡ Qly ç.kkyh esa 

ty&ÅtkZ&[kk| laca/k lwpdkad dk eku lcls de ntZ fd;k 

x;kA vkSlru] ewax vk/kkfjr Qly ç.kkyh dk ty&ÅtkZ&[kk| 

laca/k lwpdkad vf/kd ik;k x;k rFkk mlds ckn cktjk vkSj 

ewaxQyh vk/kkfjr ç.kkyh esa bldk eku vf/kd jgkA ;s ifj.kke 

;g crkrs gSa fd xeZ 'kq"d {ks=ksa esa mRiknu vkSj ykHkçnrk ds 

lkFk&lkFk ty ,oa ÅtkZ dh [kir dks vuqdwfyr djus ds fy, 

cktjk vkSj ewax vk/kkfjr Qly ç.kkyh] ewaxQyh vk/kkfjr 

ç.kkfy;ksa dh rqyuk esa csgrj fodYi lkfcr gks ldrh gSaA

Water-energy-food nexus: The water-energy-food 

nexus (WEFN) was assessed through the indicators 

related to water and energy consumption, mass and 

economic productivities of energy and water (Fig. 4.7). 

The values of these performance indicators varied 

significantly among cropping systems. In terms of water 

and energy consumption, the mung bean-chickpea and 

pearl millet-chickpea systems were better options as 

compared to others, while groundnut-wheat was the least 

favored. Regarding water and energy economic 

productivity, mung bean-chickpea and mung bean-Indian 

mustard were preferred options, whereas pearl millet-

wheat was the least favorable. The WEFN index for the 

cropping systems ranged from 0.117 to 0.833, with the 

highest value observed in the pearl millet-chickpea 

system, followed by the mung bean-chickpea system (Fig. 

4.8). The groundnut-wheat cropping system had the 

lowest WEFN index. On average, the mung bean-based 

cropping system achieved the highest WEFN index, 

followed by the pearl millet and groundnut-based 

systems. These results suggest that pearl millet and mung 

bean-based cropping systems were better options than 

groundnut-based systems for optimizing water and 

energy consumption along with production and 

profitability in hot arid regions.

fp= 4-6 Qly ç.kkfy;ksa dh ¼,½ eq[; mRikn mit ¼ch½ tSoHkkj mit ¼,u ¾ 3½ 
Fig. 4.6. (a) Main product yield, (b) biomass yield of cropping systems of cropping systems (n=3)

The values followed by same letter(s) are not different according to LSD at á = 0.05.   (PM-W: Pearl millet – Wheat, PM-IM: Pearl millet – Indian mustard, 
PM-CP: Pearl millet – chick pea, MB-W : Mung bean – Wheat, MB-IM: Mung bean – Indian mustard, Mung bean – chick pea; GN-W: Groundnut – Wheat, 

GN-IM: Groundnut – Indian mustard, GN-CP: Groundnut – Chickpea)

(a) (b)
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fp= 4-7 Qly ç.kkfy;ksa dh ¼,½ ty [kir ¼ch½ ÅtkZ [kir ¼lh½ ty æO;eku mRikndrk] ¼Mh½ ÅtkZ æO;eku mRikndrk] 
¼b½ ty vkfFkZd mRikndrk vkSj ¼Q½ ÅtkZ vkfFkZd mRikndrk ds lkekU;h—r eku

Fig. 4.7. Normalized values of (a) water consumption, (b) energy consumption, (c) water mass productivity, (d) energy mass productivity,
 (e) water economic productivity and (f) energy economic productivity of cropping systems

(PM-W: Pearl millet – Wheat, PM-IM: Pearl millet – Indian mustard, PM-CP: Pearl millet – chick pea, MB-W: Mung bean – Wheat, 
MB-IM: Mung bean – Indian mustard, Mung bean – chick pea; GN-W: Groundnut – Wheat, GN-IM: Groundnut – Indian mustard, 

GN-CP: Groundnut – Chick pea)

(a) (b)

(c) (d)

(e) (f)
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ikyh {ks= ds yo.kh; okrkoj.k esa xsgw¡ vk/kkfjr Qly ç.kkyh 

dh mRikndrk c<+kus gsrq lalk/ku laj{k.k çkS|ksfxdh

xsgw¡w¡&Tokj Qly ç.kkyh ds rgr yo.krk ds dq'ky çca/ku 
ij lalk/ku laj{k.k çkS|ksfxdh ds çHkkoksa dk ewY;k¡du djus ds 
fy, jch vkSj [kjhQ ekSle ds nkSjku {ks=h; vuqla/kku LFkk=] ikyh 
esa ,d LFkkuh; ç;ksx fd;k x;k ¼fp= 4-9½A vo'ks"k mipkj ds 
ifj.kkeLo:i e`nk esa dkcZfud dkcZu ds eku esa 18-50 izfr'kr dh 
o`f) ikbZ xbZA fofHkUu flapkbZ fof/k;ksa ds rgr xsgw¡wa&Tokj ç.kkyh 
esa mBh D;kfj;ksa vkSj vo'ks"k mipkjksa ds varxZr iwjs o"kZ feêh dh 
Åijh 30 ls-eh- lrg ds Hkhrj yo.krk esa egRoiw.kZ ifjorZu ns[kk 
x;kA lrgh flapkbZ ç.kkyh dh rqyuk esa cw¡n&cw¡n flapkbZ ç.kkyh 

Resource conservation technology for enhancing 

productivity of wheat-based cropping system under 

saline environment in Pali

A field experiment was conducted at the Regional 
Research Station, Pali, during the rabi and kharif seasons 
to study the impact of resource conservation technology 
on the efficient management of salinity in a wheat-
sorghum cropping system (Fig. 4.9). The residue 
treatment resulted 18.50% increase in soil organic carbon 
content as compared to without residue treatment. 
Significant changes in soil salinity within the top 30 cm of 
soil were observed throughout the year in the wheat-

fp= 4-8 Qly ç.kkfy;ksa ds fy, ty&ÅtkZ&[kk| laca/k lwpdkad ds eku
Fig. 4.8 Values of water-energy-food nexus index for cropping systems

(PM-W: Pearl millet – Wheat, PM-IM: Pearl millet – Indian mustard, PM-CP: Pearl millet – chick pea, MB-W: Mung bean – Wheat,
MB-IM: Mung bean – Indian mustard, Mung bean – chick pea; GN-W: Groundnut – Wheat, GN-IM: groundnut – Indian mustard,

GN- CP: Groundnut – Chickpea)

fp= 4-9 Qly vo'ks"kksa ds lkFk LFkk;h :i ls mBh D;kfj;ksa ij xsgw¡ vkSj Tokj dh Qly 
Fig. 4.9 Wheat and sorghum crop on raised bed with residue
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vkSj mBh D;kfj;ksa ds rgr feêh ds Åijh 30 ls-eh- esa lksfM;e dh 
ek=k esa Øe'k% 18-12 izfr'kr vkSj 14-63 izfr'kr rFkk fo|qr 
pkydrk esa Øe'k% 24-80 izfr'kr vkSj 13-19 izfr'kr rd çHkkoh 
:i ls deh ns[kh xbZA blh çdkj] lrgh flapkbZ ç.kkyh dh 
rqyuk esa cw¡n&cw¡n flapkbZ ç.kkyh vkSj mBh D;kfj;ksa ds rgr xsgw¡wa esa 
Øe'k% 72-4 izfr'kr vkSj 27-38 izfr'kr flapkbZ ty dh cpr ntZ 
dh xbZA ijEijkxr tqrkbZ i)fr;ksa dh rqyuk esa LFkk;h :i ls 
mBh D;kfj;ksa ij jksi.k rFkk mlds ckn 'kwU; tqrkbZ i)fr ls 
vukt vkSj Hkwls dh iSnkokj esa mYys[kuh; o`f) ntZ dh xbZA 
fofHkUu tqrkbZ i)fr;ksa dh rqyuk djus ij ik;k x;k fd lrgh 
flapkbZ ç.kkyh ds lkFk ikjaifjd tqrkbZ dh rqyuk esa dq.M flapkbZ 
vkSj Qly vo'ks"k vo/kkj.k ds lkFk LFkk;h :i ls mBh D;kfj;ksa 
ij jksi.k djus ls feêh dh yo.krk dks çHkkoh #i ls de fd;k 
tk ldrk gSSA  

vukj ¼fdLe Hkxok½ ds ikS/kksa esa f}rh;d yo.krk çca/ku ds 
fy, rhu QfVZxs'ku vuqlwph ¼,Q1&34%22%22%22] ,Q2& 
20%30%10%40 ,oa ,Q3&20%40%20%20½ tks fd ikS/kksa ds pkj fodkl 
pj.kksa esa ,uihds moZjd dh vuq'kaflr [kqjkd ds çfr'kr dks Hkh 
n'kkZrk gS] dk mi;ksx fd;k x;kA ikS/kksa dh o`f) dks c<+kok nsus 
okys jkbtkscSDVhfj;k ¼ihthihvkj½ la?k & ¼isfuflfy;e] 
L;wMkseksukl vkSj ,tksfLifjye çtkfr½] ekbdksjkbty dod] 
ekbØksfc;y i‚yhej] oehZok'k vkSj áqfed ,flM dk mi;ksx 
tSfod lq/kkjdksa ds :i esa fd;k x;kA Qly dh fofHkUu voLFkk 
,oa áqfed ,flM vuqç;ksx ij QfVZxs'ku vuqlwph ,Q3 ¼,uihds 
ds 20%40%20%20 izfr'kr½ ds rgr ikS/kksa dh vf/kdre Å¡pkbZ vkSj 
mit ntZ dh xbZA áqfed ,flM mipkj ds rgr lksfM;e dk 
lap;u lcls de ns[kk x;kA áqfed ,flM ds mipkj ls e`nk 
ih,p ¼5-8½ vkSj lksfM;e lkUærk ¼53-8 izfr'kr½ ds ekuksa esa deh 
rFkk Qyksa dh la[;k ¼37-9 izfr'kr½] Qyksa ds otu ¼32-1 izfr'kr½ 
,oa Qyksa dh mit ¼63-4 izfr'kr½ esa c<+ksrjh ns[kh xbZA áqfed 
,flM ¼50 xzke çfr ikS/kk½ ds mipkj ls izkIr mPpre Qy mit 
¼20-1 fd-xzk- çfr ikS/kk½ oehZok'k vuqç;ksx ¼1 yhVj çfr ikS/kk½ ds 
cjkcj FkhA

if'peh jktLFkku esa lkr jsfxLrkuh >kfM+;ksa ls dqy 28 
jkbtksLQh;j e`nk ds uewus ,d= fd, x,A VªSi dYpj ç;ksxksa ds 
ek/;e ls igpkus x, dqy 28 ekbdksjkbty cgq:irk çdkj esa 
ls] ik¡p 'kh"kZ çn'kZu djus okys miHksnksa] ;Fkk ts,l,y,e&05] 

e`nk lq/kkjdksa vkSj QfVZxs'ku ds ek/;e ls ikyh esa vukj esa 
yo.krk çca/ku

ewax dh Qly esa ueh dh deh ds çfr lgu'khyrk ds fy, ns'kh 
vkcZLdqyj ekbdksjkbty dod dh igpku vkSj vuqç;ksx

ewax dh Qly esa estcku ojh;rk ds fy, ekbdksjkbty miHksnksa 
dk ewY;k¡du

sorghum system under different irrigation methods, raised 
bed, and residue treatments. The drip irrigation system 
and raised bed effectively reduced sodium content by 
18.12% and 14.63%, respectively, and decreased 
electrical conductivity by 24.80% and 13.19% in the top 
30 cm of soil as compared to the surface irrigation system. 
Similarly, the drip irrigation and raised bed system saved 
72.4% and 27.38% of irrigation water, respectively in the 
wheat as compared to the surface irrigation system. 
Significantly higher grain and straw yields were recorded 
under permanent raised bed planting, followed by zero 
tillage, in comparison to conventional tillage practices. 
Among different tillage practices, permanent raised bed 
planting with furrow irrigation and crop residue retention 
proved to be more effective in minimizing soil 
salinization compared to conventional tillage with surface 
irrigation. 

Pomegranate (cv. Bhagwa) plants were subjected to 
secondary salinity management through three fertigation 
schedules having percentage of recommended dose of 
NPK fertilizer at four growth stage (F1-34:22:22:22; F2-
20:30:10:40; F3-20:40:20:20). Plant growth promoting 
rhizobacteria (PGPR) consortia- (Penicillium, 
Pseudomonas and Azospirillum sp.), mycorrhizal fungi, 
microbial polymer, vermiwash and humic acid were used 
as organic amendments. The maximum plant height and 
yield attributes were recorded under fertigation schedule 
F3 (20:40:20:20% of NPK) at different crop stage and 
humic acid application. The lowest sodium accumulation 
was observed under humic acid treatment. The humic acid 
application in soil resulted in to reduced soil pH (5.8) and 
sodium concentration (53.8%) and increased fruit number 
(37.9%), fruit weight (32.1%) and fruit yield (63.4%) as 
compare to control. The highest fruit yield (20.1 kg 

-1 -1plant ) was observed with humic acid (50 g plant ) which 
-1was at par with vermiwash application (1 L plant ).

A total of 28 rhizosphere soil samples were collected 

from seven desert shrubs in western Rajasthan. Out of the 

total 28 mycorrhizal morphotypes, identified through trap 

Salinity management in pomegranate through 
fertigation scheduling and soil amendments in Pali

Identification and application of native arbuscular 
mycorrhizal fungi for deficit moisture stress tolerance 
in mung bean

Evaluation of mycorrhizal strains for host preference 

in mung bean crop
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culture experiments, five top performing strains, i.e., 

JSLM-05, JSLM-11, JSLM-15, JDP-3, and RSMD-M1 

were selected for further evaluation in pot and field 

experiments. A field experiment of mung bean was 

undertaken at Jodhpur in randomized block design with 

four replications and a plot size of 5 m × 8 m with two 

factors, i.e., vermicompost and mycorrhizal inoculation. 

The vermicompost treatments consisted of T (without 1 

vermi-compost, -VC) and T (with vermicompost, +VC). 2 

The mycorrhizal inoculation treatments included M  0

(control or without inoculation), M1 (mycorrhiza  

RSMD-M1), M2 (mycorrhiza JSLM-15), M3 

(mycorrhiza JSLM-5), M4 (mycorrhiza JSLM-11), and 

M5 (mycorrhiza JDP-3).

The highest dehydrogenase activity (DHA) activity 

was observed in treatment M3 with values of 4.5 ìg TPF 
-1 -1 -1g  soil hr  without vermicompost (-VC) and 5.0 ìg TPF g  

-soil hr ? with vermicompost (+VC) (Fig. 4.10). 

Significantly higher DHA activity was recorded under 

treatment M3 at 60 days after sowing (DAS) with 3.08 ìg 
-1 -1 -1 -1TPF g  soil hr  (-VC) and 1.95 ìg TPF g  soil hr  (+Vc). 

Inoculation with strain M3 resulted in the highest 

fluorescent diacetate (FDA) activity (Fig. 4.10) at 45 
-1 -1DAS, measuring 21 ìg fluorescein g  soil hr  (-VC) and 

-1 -130 ìg fluorescein g  soil hr  (+VC). Significantly higher 

FDA activity was recorded in the same treatment at 60 
-1 -1DAS, with 16 ìg fluorescein g  soil hr  (+VC) and 13 ìg 

-1 -1fluorescein g  soil hr  (-VC).  Acid phosphatase activity 

increased significantly with mycorrhizal strain M3 

inoculated with vermicompost, recording 16.17 ìg pNP 
-1 -1g  hr , compared to the uninoculated control at 1.01 ìg 

-1 -1pNP g  hr . Similarly, alkaline phosphatase activity rose 
-1 -1to 68.96 ìg pNP g  hr  in M3 with vermicompost 

-1 -1treatment, versus 47.11 ìg pNP g  hr  in the control, 

indicating enhanced phosphorus mobilization.

In treatment M3, plant height of mung bean at 30 

DAS was recorded as 13.33 cm, which further increased 

to 37.35 cm at 60 DAS. On the other hand, (+VC) 

Response of mycorrhizal strains to biochemical 

fingerprint of soil  

Plant growth and yield attributes

ts,l,y,e&11] ts,l,y,e&15] tsMhih&3] vkSj 
vkj,l,eMh&,e1 dks xeyksa vkSj {ks= ç;ksxksa esa vkxs ds ewY;k¡du 
ds fy, pquk x;kA tks/kiqj esa ewax dk {ks= ç;ksx ;k–fPNd Cy‚d 
fMtkbu esa pkj çfr—fr;ksa vkSj 5 ehVj × 8 ehVj ds Á[kaM 
vkdkj ds lkFk nks dkjdksa] ;Fkk oehZ&dEiksLV vkSj ekbdksjkbty 
buksD;wys'ku ds lkFk fd;k x;kA oehZdEiksLV mipkjksa esa Vh1 
¼oehZ&dEiksLV ds fcuk] &ohlh½ vkSj Vh2 ¼oehZ&dEiksLV ds lkFk] 
$ohlh½ dks lfEefyr fd;k x;kA ekbdksjkbty buksD;wys'ku 
mipkj esa ,e0 ¼fu;a=.k ;k fcuk buksD;wys'ku½] ,e1 
¼ekbdksjkbtk vkj,l,eMh&,e1½] ,e2 ¼ekbdksjkbtk 
ts,l,y,e&15½] ,e3 ¼ekbdksjkbtk ts,l,y,e&5½] ,e4 
¼ekbdksjkbtk ts,l,y,e&11½] vkSj ,e5 ¼ekbdksjkbtk 
tsMhih&3½ 'kkfey fd, x,A

lcls vf/kd fMgkbMªksftust xfrfof/k 4-5 ekbØksxzke 
Vhih,Q Áfr xzke e`nk Áfr ?kaVk oehZdEiksLV ds fcuk ¼&ohlh½ 
vkSj 5-0 ekbØksxzke Vhih,Q Áfr xzke e`nk Áfr ?kaVk oehZdEiksLV 
¼$ohlh½ ds lkFk mipkj ,e3 esa ns[kh xbZ ¼fp= 4-10½A cqokbZ ds 
60 fnu ckn mipkj ,e3 ds rgr 3-08 ekbØksxzke Vhih,Q Áfr 
xzke e`nk Áfr ?kaVk ¼&ohlh½ vkSj 1-95 ekbØksxzke Vhih,Q Áfr 
xzke e`nk Áfr ?kaVk ¼$ohlh½ ds lkFk mYys[kuh; :i ls mPp 
fMgkbMªksftust xfrfof/k ntZ dh xbZA miHksn ,e3 ds lkFk 
buksdqys'ku ds ifj.kkeLo:i ¶yqjksLlsaV MkbZ,lhVsV xfrfof/k 
cqokbZ ds 45 fnu ckn 21 ekbØksxzke ¶yksjsflu Áfr xzke e`nk Áfr 
?kaVk ¼&ohlh½ vkSj 30 ekbØksxzke ¶yksjsflu Áfr xzke e`nk Áfr 
?kaVk ¼$ohlh½ ds lkFk lokZf/kd ikbZ xbZA cqokbZ ds 60 fnu ckn 
leku mipkj esa xfrfof/k 16 ekbØksxzke ¶yksjsflu Áfr xzke e`nk 
Áfr ?kaVk ¼$ohlh½ vkSj 13 ekbØksxzke ¶yksjsflu Áfr xzke e`nk 
Áfr ?kaVk ¼&ohlh½ mYys[kuh; :i ls mPp ikbZ xbZA 
oehZ&dEiksLV ds lkFk buksdqys'ku ds ifj.kkeLo:i 
ekbdksjkbty miHksn ,e3 ds lkFk ,flM Q‚LQsVsl xfrfof/k esa 
16-17 ekbØksxzke ih,uih Áfr xzke Áfr ?kaVk ds lkFk mYys[kuh; 
o`f) ntZ dh xbZ] tcfd fcuk buksdqys'ku ds fu;a=.k esa ;g 1-01 
ekbØksxzke ih,uih Áfr xzke Áfr ?kaVk jgkA blh çdkj] 
oehZ&dEiksLV mipkj ds lkFk ,e3 esa {kkjh; Q‚LQsVsl xfrfof/k 
c<+dj 68-96 ekbØksxzke ih,uih Áfr xzke Áfr ?kaVk gks xbZ] 
tcfd fu;a=.k esa ;g 47-11 ekbØksxzke ih,uih Áfr xzke Áfr 
?kaVk ntZ dh xbZ] ftlus c<+h gqbZ QkLQksjl xfr'khyrk dks 
n'kkZ;kA

mipkj ,e3 esa] cqokbZ ds 30 fnu ckn ewax dh ikS/ks dh Å¡pkbZ 
13-33 ls-eh- ntZ dh xbZ] tks cqokbZ ds 60 fnu ckn c<+dj 37-35 
ls-eh- gks xbZA nwljh vksj] ¼$ohlh½ mipkj ds ifj.kkeLo:i cqokbZ 
ds 30 fnu ckn ikS/ks dh Å¡pkbZ 11-6 ls-eh- vkSj cqokbZ ds 30 fnu 

e`nk ds tSo&jklk;fud fQaxjfçaV ds fy, ekbdksjkbty miHksnksa 
dh çfrfØ;k

ikS/kksa dh o`f) vkSj mit fo'ks"krk,¡
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ckn 32-4 ls-eh- gks xbZ] tcfd ¼&ohlh½ mipkj esas ikS/ks dh Å¡pkbZ 
10-6 ls-eh- ¼cqokbZ ds 30 fnu ckn½ vkSj 30-4 ls-eh- ¼cqokbZ ds 60 
fnu ckn½ ikbZ xbZA mipkj ,e3 us cqokbZ ds 30 fnu ckn ¼3-31 
xzke çfr ikS/kk½ vkSj cqokbZ ds 60 fnu ckn ¼13-93 xzke çfr ikS/kk½ 
ij lcls vf/kd 'kq"d çjksg Hkkj çkIr fd;kA mipkj ¼$ohlh½ esa 
2-42 xzke çfr ikS/kk ¼cqokbZ ds 30 fnu ckn½ vkSj 10-87 xzke çfr 
ikS/kk ¼cqokbZ ds 60 fnu ckn½ dk 'kq"d ruk Hkkj ntZ fd;k x;k] 
tcfd mipkj ¼&ohlh½ esa 1-99 xzke çfr ikS/kk ¼cqokbZ ds 30 fnu 
ckn½ vkSj 10-08 xzke çfr ikS/kk ¼cqokbZ ds 60 fnu ckn½ ntZ fd;k 
x;kA blh rjg] mipkj ,e3 esa vf/kdre 'kq"d tM+ Hkkj cqokbZ ds 
30 fnu ckn ¼0-46 xzke çfr ikS/kk½ vkSj cqokbZ ds 60 fnu ckn ¼1-46 
xzke çfr ikS/kk½ nksuksa le; ij ns[kk x;kA mipkj $ ohlh esa cqokbZ 
ds 30 fnu ckn 'kq"d tM+ Hkkj 0-36 xzke çfr ikS/kk vkSj cqokbZ ds 
60 fnu ckn 1-14 xzke çfr ikS/kk ik;k x;k] tcfd mipkj &ohlh 
esa cqokbZ ds 30 vkSj 60 fnu ckn ij Øe'k% 0-30 vkSj 0-88 xzke 
çfr ikS/kk ntZ fd;k x;kA 

treatments resulted in plant height of 11.6 cm at 30 DAS 

and 32.4 cm at 60 DAS, while (-VC) treatments showed 

the plant height of 10.6 cm (30 DAS) and 30.4 cm (60 

DAS). The treatment M3 yielded the highest dry shoot 
-1weight at 30 DAS (3.31 g plant ) and 60 DAS (13.93 g 

-1plant ). Treatments (+VC) recorded dry shoot weight of 
-1 -12.42 g plant  (30 DAS) and 10.87 g plant  (60 DAS), 

-1whereas treatments (-VC) had 1.99 g plant  (30 DAS) and 
-110.08 g plant  (60 DAS). Similarly, the maximum dry root 

weight was observed in M3 treatment both at 30 DAS 
-1 -1(0.46 g plant ) and 60 DAS (1.46 g plant ). Treatments 

-1(+VC) showed dry root weight of 0.36 g plant  (30 DAS) 
-1and 1.14 g plant  (60 DAS), while treatments (-VC) had 

-10.30 and 0.88 g plant  at 30 and 60 DAS, respectively. 

          T1(M0)                          T2(M1)                          T3(M2) T4(M3)                    T5(M4)                        T6(M5)

fp= 4-10 ewax dh Qly esa e`nk mRçsjdksa ¼Åijh vkSj e/;½ dh xfrfof/k;ka vkSj tM+ o`f) ¼fupyh½ ij ekbdksjkbty Vhdkdj.k dk çHkko
&ohlh@$+ohlh( oehZdEiksLV ds lkFk@oehZdEiksLV ds fcuk

Fig. 4.10 Effect of mycorrhizal inoculation on soil enzymes (upper & middle) activities and root growth (lower) of the mung bean crop
-VC/+VC; withput vermicompost/with vermicompost 
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mipkj ,e3 esa ewax dh mPpre vukt mit ¼1]360 fd-xzk- 
çfr gsDVs;j½ vkSj iqvky mit ¼3]288-8 fd-xzk- çfr gsDVs;j½ 
çkIr gqbZ] tcfd fu;a=.k mipkj esa mit Øe'k% 759-6 vkSj 
1]971-2 fd-xzk- çfr gsDVs;j ntZ dh xbZA mipkj $ohlh ds 
ifj.kkeLo:i vukt dh mit 1]067-2 fd-xzk- çfr gsDVs;j vkSj 
iqvky mit 2]535-4 fd-xzk- çfr gsDVs;j ÁkIr gqbZ] tcfd mipkj 
&ohlh esa vukt mit 1]032-5 fd-xzk- çfr gsDVs;j vkSj iqvky 
mit 2]493-9 fd-xzk- çfr gsDVs;j ntZ dh xbZ ¼fp= 4-11½A 

Mung bean plants treated with M3 achieved the 
-1highest grain yield of 1,360 kg ha  and straw yield of 

-13,288.8 kg ha  as compared to the control, which recorded 
-1759.6 and 1,971.2 kg ha , respectively. Treatments (+VC) 

-1resulted in grain yields of 1,067.2 kg ha  and straw 
-1yields of 2,535.4 kg ha , while treatments (-VC) had grain 
-1 -1yields of 1,032.5 kg ha  and straw yields of 2,493.9 kg ha  

(Fig. 4.11). 

fp= 4-11 oehZdEiksLV vkSj ekbdksjkbty LVªsu ls çHkkfor ewax dh ikS/k o`f) ¼Åijh vkSj e/;½ vkSj mit ¼fupyh½
&ohlh@$+ohlh( oehZdEiksLV ds lkFk@oehZdEiksLV ds fcuk 

Fig. 4.11 Plant growth (upper and middle) and yield (lower) of mung bean affected by vermicompost and mycorrhizal strains
-VC/+VC; without vermicompost/with vermicompost. 

Response of mycorrhizal strains
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pkjk mRiknu vkSj i'kq/ku ogu {kerk dk vkdyu 

o"kkZ vk/kkfjr fLFkfr esa pkjs ds çeq[k lzksr [kjhQ Qlyksa ds 

Qly vo'ks"k tSls cktjk] ewax vkSj Xokj] lkFk gh okf"kZd ?kkl] 

[kjirokj vkSj isM+ dh ifÙk;ka ik;k x;kA flafpr fLFkfr esa nksuksa 

xk¡oksasa ¼tkVw HkkaMw vkSj MqMkcsjk½ esa [kjhQ Qlyksa ds vo'ks"k] ?kkl 

vkSj isM+ dh ifÙk;ksa ds vykok] [ksrh dh tkus okyh pkjk cktjk 

vkSj jch Qlysa ;kuh xsgw¡ vkSj tkS Hkh pkjs dk çeq[k lzksr gSaA nks 

xk¡oksa dh vyx&vyx [ksrh dh fLFkfr esa pkjk mRiknu vkSj 

i'kq/ku ogu {kerk vyx&vyx FkhA o"kkZ vk/kkfjr fLFkfr esa pkjk 

mRiknu 12 ls 17 fDoaVy çfr gsDVs;j vkSj vkSlr 15-73 fDoaVy 

çfr gsDVs;j vkSj flafpr fLFkfr esa nksuksa xk¡oksa esa 28 ls 38 fDoaVy 

çfr gsDVs;j vkSj vkSlr 29-3 fDoaVy çfr gsDVs;j rd FkkA nksuksa 

xk¡oksa esa flafpr fLFkfr esa pkjs dh miyC/krk o"kkZ vk/kkfjr fLFkfr 

dh rqyuk esa vf/kd Fkh ¼rkfydk 5-1½A tkVw HkkaMw xk¡o dh vkSlr 

ogu {kerk o"kkZ vk/kkfjr 0-71 ,lh;w çfr gsDVs;j vkSj flafpr 

fLFkfr esa 1-47 FkhA blh çdkj] MqMkcsjk xk¡o esa o"kkZ vk/kkfjr vkSj 

flafpr fLFkfr esa ;g 0-78 vkSj 1-38 ,lh;w çfr gsDVs;j FkkA —f"k 

;ksX; Qlyksa ls o"kkZ vk/kkfjr ifjfLFkfr;ksa dh rqyuk esa pkjs dh 

vf/kd miyC/krk ds dkj.k flafpr voLFkk esa ogu {kerk vf/kd 

FkhA lexz ogu {kerk ¼1-05 ,lh;w çfr gsDVs;j½ pjkbZ ncko 

¼1-67 ,lh;w çfr gsDVs;j½ dh rqyuk esa de Fkh] ftlds 

ifj.kkeLo:i nksuksa xk¡oksa dh o"kkZ vk/kkfjr vkSj flafpr fLFkfr esa 

pkjs dh deh ikbZ xbZA

Fodder production and livestock carrying capacity 

assessment

The major sources of fodder under rainfed condition 

were found to be crop residues of kharif crops i.e. pearl 

millet, mung bean and clusterbean supplemented by 

annual grasses, weeds and tree leaves. Under irrigated 

condition besides crop residues of kharif crops, grasses 

and tree leaves, cultivated fodder pearl millet and rabi 

crops i.e. wheat and barley are also the major source of 

fodder in the both the villages (Jati Bhandu and 

Dudabera). Fodder production and livestock carrying 

capacity varied under different farming situation of two 

villages. Fodder production under rainfed condition 
-1 -1ranged from 12 to 17 q ha  with average 15.73 q ha  and 

under irrigated condition, it was ranged from 28 to 38 q 
-1 -1ha  with an average of 29.3 q ha  in both the villages. The 

availability of fodder under irrigated condition was higher 

than that of under rainfed condition in both the villages 
-1(Table 5.1). Average carrying capacity was 0.71 ACU ha  

under rainfed and 1.47 under irrigated condition of Jati 
-1Bhandu village. Similarly, it was 0.78 and 1.38 ACU ha  

under rainfed and irrigated condition in Dudabera village.  

The carrying capacity was higher under irrigated 

condition due to more availability of fodder than that 

under rainfed condition from arable crops. The overall 
-1carrying capacity (1.05 ACU ha ) was low in comparison 

-1to grazing pressure (1.67 ACU ha ) resulting in deficiency 

of fodder in both rainfed and irrigated condition of both 

the villages.

i'kq/ku mRiknu ,oa izca/ku lq/kkj
Improvement of Livestock Production and Management 
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nw/k nsus okys Fkkjikjdj eosf'k;ksa dh dkcZu infpà ewY;k¡du

nw/k nsus okyh Fkkjikjdj xk;ksa ls xgu vkSj v/kZ&xgu 
çca/ku ç.kkfy;ksa ds vUrxZr dkcZu Mkbv‚DlkbM mRltZu dh 
ek=k Kkr djus ds fy, ik¡p i'kqvks esa v/;;u fd;k x;kA xgu 
ç.kkyh ls çcaf/kr eosf'k;ksa dks gjk pkjk ¼10 fd-xzk- çfr i'kq½ vkSj 
lq[kk pkjk ¼4 fd-xzk- çfr i'kq½ 1-0 gsDVs;j ls mRikfnr fd;k x;k 
Fkk vkSj v/kZ&xgu ç.kkyh ls çcaf/kr eosf'k;ksa dks vxLr&vDVwcj 
ds nkSjku vatu pjkxkg esa pjk;k x;k rFkk çfrfnu i'kqckM+s esa 4 
fd-xzk- çfr i'kq lw[kk pkjk fn;k tkrk FkkA gjs pkjs esa fxuh ?kkl 
¼25 izfr'kr½] ftatok ?kkl ¼25 izfr'kr½] dkaVkjfgr Fkksj ¼20 
izfr'kr½] eksfjaxk ¼15 izfr'kr½ vkSj n'kjFk ?kkl ¼15 izfr'kr½ 
'kkfey FksA bu gjk pkjk Qlyksa dks 0 vkSj 46 fd-xzk- u=tu çfr 
gsDVs;j dh vkiwfrZ xkscj dh [kkn ¼0-5 izfr'kr ,u½ ds ek/;e ls 
dh xbZ FkhA [ksr ds lw[ks pkjs esa Tokj vkSj tbZ 'kkfey FksA o"kkZ 
_rw ds nkSjku laLFkku QkeZ esa mxkbZ tkus okyh ?kkl vkSj [ksr dh 
Qlyksa ds lw[ks pkjs ls v/kZ&xgu lewg ds lw[ks pkjs vko';drk 
dks iwjk fd;k x;kA gjk pkjk Qlyksa dh mit esa lkaf[;dh; :i 
dkQh fHkUu Fkh vkSj fxuh ?kkl esa lcls vf/kd gjk ¼323 Vu çfr 
gsDVs;j½ vkSj lw[kk ¼83 Vu çfr gsDVs;j½ pkjk çkIr fd;k x;k] 
blds ckn ftatok ?kkl ¼rkfydk 5-2½ ls çkIr gqvkA çR;sd pjkbZ 
ds lkFk vatu ?kkl ls 1700 fd-xzk- Mh,e çfr gsDVs;j çkIr gqvk 
vkSj igyh ¼vxLr½ vkSj nwljh pjkbZ ¼vDVwcj½ ds nkSjku pkjs dk 
mi;ksx çfr'kr 77 vkSj 22 ntZ fd;k x;kA vDVwcj ds ckn ls 
nksuksa ç.kkfy;ksa ds tkuojksa dh dkcZu infpà dh x.kuk dh xbZA 
la'kksf/kr vkbZihlhlh 2019 ds lkFk lkfgR; esa miyC/k ç;ksxfl) 
lehdj.kksa dk mi;ksx ehFksu] ukbVªl v‚DlkbM ds çR;{k 
mRltZu vkSj ukbVªl v‚DlkbM ds vçR;{k mRltZu dh x.kuk ds 

Assessment of carbon footprints of lactating 

Tharparkar cattle 

Five cattles were selected to study intensive and 

semi-intensive management systems on lactating 

Tharparkar breed. The intensively managed cattle were 
-1given green fodder (10 kg animal ) and dry roughages (4 

-1kg animal ) produced from the cultivated field of 1.0 ha 

and the semi-intensively managed cattle were grazed on 

the Cenchrus ciliaris pasture during August-October for 
-1green fodder and dry roughages (4 kg animal ) were given 

in the cattle yard every day. The cultivated green fodder 

crops comprised guinea grass, jinjva grass, spineless 

cactus, moringa and hedge lucerne and the composition 

consisted of 25% each from guinea and jinjva grass, 20% 

from cactus and 15% each from moringa and hedge 

Lucerne. These green fodder crops were supplied 0 and 46 
-1kg N ha  through farmyard manure (0.5% N). The dry 

roughages of cultivated field consisted of sorghum and 

oat. The requirement of dry roughages of semi-intensive 

group was met from the dry fodder of grasses and field 

crops grown in the institute farm during rainy season. The 

biomass from cultivated fodder crops varied significantly 

among the crops; and guinea grass recorded the highest 
-1 -1green (323 t ha ) and dry (83 t ha ) fodder followed by 

jinjva grass (Table 5.2). The target harvest with each 
-1grazing (kg DM ha ) was recorded 1700 and fodder 

utilization was recorded 77% and 22% during first 

(October) and second grazing (November). The carbon 

foot printing of animals of both the systems was recorded 

from October 2023 onwards. The empirical equations 
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fy, fd;k x;k FkkA mRlftZr ehFksu ,oa ukbVªl v‚DlkbM dks 
dkcZu Mkbv‚DlkbM esa ifjofrZr djus ds fy, ehFksu vkSj ukbVªl 
v‚DlkbM ewY;ksa dks mi;qä dkjdksa ls xq.kk fd;k x;kA dkcZu 
Mkbv‚DlkbM mRltZu ds ekfld fo'ys"k.k ls irk pyk fd xgu 
ç.kkyh esa vDVwcj ¼864 fd-xzk-½ ,oa uoacj ¼577 fd-xzk-½ mRltZu 
vU; eghuks dh rqyuk esa vf/kd Fkk fd bl ç.kkyh esa bu eghuks esa 
vf/kd fctyh dh [kir ds dkj.k ik;k x;k tcfd v/kZ xgu 
ç.kkyh esa dkcZu Mkbv‚DlkbM dk mRltZu lcls T;knk vxLr 
¼483 fd-xzk-½ ,oa flrEcj ¼630 fd-xzk-½ eghuks esa vf/kd Fkk tks fd 
pkjk ifjogu ds fy, Mhty dh vf/kd [kir ds dkj.k ik;k x;k 
¼rkfydk 5-3½A o"kZ 2023&24 ds nkSjku xgu lewg ls çcaf/kr 
ç.kkyh ls çfr i'kq 5115 fd-xzk- dkcZu Mkbv‚DlkbM vkSj 
v/kZ&xgu ç.kkyh ls 3845 fd-xzk- dkcZu Mkbv‚DlkbM mRlftZr 
gqvkA xgu ç.kkyh esa vka= vkSj [kkn ls dkcZu Mkbv‚DlkbM ds 
dqy mRltZu esa dsoy 44 izfr'kr dk ;ksxnku Fkk tcfd 
v/kZ&xgu ds fy, ;g ek=k 55 izfr'kr ikbZ xbZA

cited in the literature of revised IPCC 2019 were used for 

calculation of direct emission of methane, nitrous oxide 

and indirect emission of nitrous oxide. The methane and 

nitrous oxide values were multiplied by suitable factors to 

convert the emission values in carbon dioxide. The 

monthly breakdown of CO  emission revealed that 2

October emission was highest (864 kg) followed by 

November (577 kg) in intensive system primarily due to 

more consumption of electricity while under semi-

intensive system. August (483 kg) and September (630 

kg) recorded higher CO  emissions primarily due to more 2

consumption diesel for farm operations and fodder 
-1transportation (Table 5.3). A sum of 5115 kg CO  cattle  2

was emitted from the intensively managed system and 

3845 kg from semi-intensive system during the 12 months 

of year 2023-24. In intensive system enteric and manure 

contributed only 44% of the total CO  emission whereas 2

corresponding value for semi-intensive was 55%.

ekjokM+h HksM+ esa nw/k mRiknu vkSj lajpuk ij lerk dk çHkko 

ekjokM+h HksM+ esa nSfud nw/k dh mit vkSj lajpuk ij lerk 

¼ih,½] Lruiku ds pj.k ¼,l,y½] vkSj mudh baVjSD'ku ds çHkko 

dk v/;;u laLFkku dh y?kq tqxkyh djus okys vuqla/kku bdkbZ esa 

fd;k x;kA ckbZl HksM+sa igyh lerk ij Fkha] lkr] pkj] rhu] nks 

vkSj rhu Øe'k% nwljh] rhljh] pkSFkh] ik¡poha vkSj NBh lerk ij 

FkhaA lHkh HksM+ksa dks ,d v/kZ&xgu çca/ku ç.kkyh ds rgr ikyk 

x;k Fkk] ftlesa ,M fyfcVe LFkk;h pjkxkg rd igqap vkSj 0-5 

fd-xzk- çfr HksM+ dk nSfud lkaæ.k iwjd 'kkfey FkkA Lruiku ds 

fofHkUu pj.kksa ds vuq:i] ebZ vkSj twu ds chp nks uewuk l=ksa ds 

nkSjku nw/k dh mit vkSj lajpuk ds vk¡dM+s ,d= fd, x,A olk] 

,l,u,Q] çksVhu] ySDVkst vkSj yo.k ds fy, vkSlr eku Øe'k% 

5-29 izfr'kr] 10-29 izfr'kr] 4-12 izfr'kr] 6-21 izfr'kr] vkSj 

0-91 izfr'kr ik;k x;k ¼rkfydk 5-4] 5-5 vkSj 5-6½A nw/k dk ?kuRo 

vkSj fgekad fcanq Øe'k% 36-14 xzke izfr ?ku ls-eh- vkSj &0-75 

fMxzh lsfYl;l ntZ fd;k x;kA ;g v/;;u Hkkjr ds 'kq"d {ks=ksa 

Influence of parity on milk production and 

composition in Marwari sheep

The effect of parity (PA), stage of lactation (SL), 

and their interaction on daily milk yield and composition 

in Marwari sheep was studied at the small ruminant 

research unit of institute. Twenty-two ewes were on the 

first parity, seven, four, three, two and three were in 

second, third, fourth, fifth and sixth parity, respectively. 

All ewes were reared, till the end of our study, on semi-

intensive management system. All ewes were reared 

under a semi-intensive management system, with access 

to ad libitum permanent pasture and a daily concentrate 
-1supplement of 0.5 kg ewe . Milk yield and composition 

data were collected during two sampling sessions 

between May and June, corresponding to different stages 

of lactation. The mean values for fat, SNF, protein, 

lactose, and salts were 5.29%, 10.29%, 4.12%, 6.21%, 

and 0.91%, respectively (Table 5.4, 5.5 and 5.6). The milk 
-3 density and freezing point were recorded as 36.14 g cm
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ds fy, vuqdwfyr uLy ekjokM+h HksM+ esa nw/k mRiknu vkSj lajpuk 

ij nw/k nsus dh lerk vkSj pj.k ds çHkko esa ewY;oku var–Zf"V 

çnku djrk gSA 

and -0.75°C, respectively. This study provides valuable 

insights into the influence of parity and stage of lactation 

on milk production and composition in Marwari sheep, a 

breed well-adapted to the arid regions of India.

rkfydk 5-5 lerk ds vk/kkj ij HksM+ ds nw/k dk fo'ys"k.k ¼izfr'kr½
Table 5.5 Sheep milk analysis (%) based on parity
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'kq"d Qyksa ds cgqmís'kh; okf.kfT;d mi;ksx

vukj vkSj csj ikmMj dk mRiknu Lçs MªkbZax }kjk lq[kkus ls 
fd;k x;k ftlesa ,udSIlqysaV ds :i esa ekYVksMsDlfVªu dk 
mi;ksx djds rjy QhM dks lq[kk;k x;kA vukj ikmMj esa 
,aFkkslk;fuu ds dkj.k yky&cSaxuh jax dk ikmMj cuk] ftldk 
mPp rkieku vkSj ekYVksMsDlfVªu lkaærk ij jax Qhdk iM+ x;k] 
ftlls vf/kdre 33 çfr'kr ikmMj dk fuekZ.k fd;k x;kA 
ikmMj ds d.k xksykdkj vkSj fpdus Fks] ftudk vkdkj 607 ls 
992 ,u,e rd FkkA mPpre Qsuksfyd ¼87-01 fe-xzk- izfr xzk-½ 
vkSj ¶ysoksuksbM ¼1-11 fe-xzk- izfr xzk-½ de rkieku ij ns[kk x;k] 
tks ck;ks,fDVo fjVsa'ku ds fy, de rkieku ij lq[kkus ds egRo 
ij tksj nsrk gSA csj ikmMj esa Hkh blh rjg ds ifj.kke fn[kkbZ 
fn,] ftlesa lQsn&ihys jax vkSj 26 çfr'kr dk vf/kdre ikmMj 
fuekZ.k ns[kk x;kA csj ds d.k 487-8 ,u,e ds vkSlr O;kl ds 
lkFk fpdus rFkk xksykdkj Fks ¼fp= 6-1½A foVkfeu lh vkSj 
¶ysoksuksbM çfr/kkj.k 20 çfr'kr ekYVksMsDlfVªu ds lkFk 160 
fMxzh lsfYl;l ij csj ikmMj esa vf/kdre ¼16-05 fe-xzk- izfr 100 
xzk- vkSj 428-77 fe-xzk- izfr 100 xzk-½ Fks] tks b"Vre ifjfLFkfr;ksa esa 
ekYVksMsDlfVªu dh lqj{kkRed Hkwfedk dks mtkxj djrs gSaA

Multipurpose commercial utilization of arid fruits

Pomegranate and ber powder were prepared by 

spray drying that involved atomizing liquid feed into fine 

droplets using maltodextrin as an encapsulant. 

Pomegranate powder exhibited a reddish-violet color due 

to anthocyanins, which faded at higher temperatures and 

maltodextrin concentrations, achieving a maximum yield 

of 33%. The particles were spherical and smooth, with 

sizes ranging from 607 to 992 nm. The highest phenolic 
-1 -1(87.01 mg g ) and flavonoid (1.11 mg g ) contents were 

observed at lower temperatures, emphasizing the 

importance of mild drying conditions for bioactive 

retention. Ber powder also showed similar results, with 

whitish-yellow color and maximum yield of 26% 

consisted of smooth, spherical particles with average 

diameter of 487.8 nm (Fig 6.1). Vitamin C and flavonoid 
-1retention were higher (16.05 mg 100 g  and 428.77 mg 

-1100 g , respectively) in ber powder at 160°C with 20% 

maltodextrin, highlighting the protective role of 

maltodextrin at optimal conditions. 

ikni mRikn ,oa ewY; lao)Zu
Plant Products and Value Addition

fp= 6-1 ekbØks,UdSIlqysVsM csj ikmMj
Fig. 6.1 Microencapsulated ber powder



125

Qyksa ds vo'ks"kksa ¼fNyds vkSj cht½ dk mi;ksx i'kq vkgkj 
dks fodflr djus ds fy, fd;k x;kA vo'ks"kksa dks 100 fMxzh 
lsfYl;l ij 10&12 ?kaVksa ds fy, lq[kk;k x;k rFkk iSysV cukus 
ds fy, mi;ksx fd;k x;kA vukj ds cht ds ikmMj esa 13 
çfr'kr çksVhu vkSj 23 çfr'kr olk ikbZ xbZ] tcfd fNyds ds 
ikmMj esa 4 çfr'kr çksVhu] 15 çfr'kr ,flM fMVtsaZV Qkbcj 
¼,Mh,Q½ vkSj 20 çfr'kr U;wVªy fMVtsaZV Qkbcj ¼,uMh,Q½ gksrk 
gSA csj ds iYi ikmMj esa fNyds ds ikmMj dh rqyuk esa vf/kd 
çksVhu] olk vkSj Qkbcj dh ek=k Fkh] ftlesa 6-7 çfr'kr çksVhu 
vkSj 18-5 çfr'kr ,Mh,Q FkkA vukj ds cht vkSj vukj ds fNyds 
dh iSysV esa dqy ipus ;ksX; iks"kd rRo Øe'k% 55 vkSj 65 çfr'kr 
ik, x,A

vukj ds nkuksa] csj ds VqdM+ksa vkSj [ktwj ds Qyksa dks laogu 
ok;q esa lq[kkus ds çHkko dk ewY;k¡du fd;k x;k ¼fp= 6-2½A Hkxok 
fdLe ds vukj ds nkuksa dks 60 vkSj 80 fMxzh lsfYl;l ij lq[kk;k 
x;kA 60 fMxzh lsfYl;l ij lw[kus ij ,fjYl dk yky jax 
cjdjkj jgrk gS vkSj fti y‚d ikmp dh rqyuk esa vf/kd ?kuRo 
okyh i‚yhFkhu ;k /kkrq—r i‚fy,LVj i‚yhFkhu ikmp esa ifjos'k 
;k ç'khfrr ifjfLFkfr;ksa esa laxzfgr djus ij csgrj HkaMkj.k 
fLFkjrk gksrh gSA mPp 'kdZjk dh ek=k ds dkj.k oSD;we iSfdax ds 
dkj.k Mys cu x,A mejku] xksyk vkSj FkkbZ ,Iiy fdLeksa ds csj 
ds VqdM+ksa dks 60 vkSj 80 fMxzh lsfYl;l ij lq[kkus ls igys 
iwoZ&mipkfjr fd;k x;kA 80 fMxzh lsfYl;l ij lw[kus ij FkkbZ 
lsc dh fdLe esa U;wure Hkwjkiu vkSj rsth ls lw[kus dk irk pykA 
0-05 çfr'kr iksVsf'k;e esVkckblYQkbV lfgr iwoZ&mipkj us 
jax dks çHkkoh <ax ls lajf{kr fd;kA v/kZ ifjiDo Qyksa esa 'kdZjk 
dh ek=k de gksus ds dkj.k mUgsa lq[kkus ds fy, mi;qä ekuk 
tkrk gSA ç'khru ds rgr ,eihih ikmp esa laxzghr lw[ks VqdM+ksa us 
U;wure jax ifjorZu ds lkFk Ng eghus dh HkaMkj.k vk;q ntZ dh 
xbZ] tcfd fti y‚d ikmp esa ifjos'kh HkaMkj.k ds dkj.k jax 
xkMk gks x;kA csj ds VqdM+ksa esa 'kdZjk dh ek=k vf/kd gksus ds 
dkj.k oSD;we iSfdax ds rgr Mys cu x,A

'kq"d Qyksa dks laogu ok;q 'kq"du vkSj iSdsftax 

Fruit residues (peels and seeds) were utilized to 

develop animal feed pellets. Residues were dried at 100°C 

for 10-12 h, pulverized, and used for pelletizing. 

Pomegranate seed powder contained 13% protein and 

23% fat, while peel powder had 4% protein, 15% acid 

detergent fiber (ADF), and 20% neutral detergent fiber 

(NDF). Ber pulp powder had higher protein, fat, and fiber 

content than peel powder, with 6.7% protein and 18.5% 

ADF. Pomegranate seed and pomegranate peel pellets 

contained 55 and 65% total digestible nutrients, 

respectively.

Effect of convective air drying of pomegranate arils, 

ber slices, and date fruits was evaluated. Pomegranate 

arils of the Bhagwa variety were dried at 60°C and 80°C 

(Fig. 6.2). Arils dried at 60°C retained a reddish hue and 

had better shelf stability when stored in HDPE or MPP 

pouches under ambient or refrigerated conditions, 

compared to zip lock pouches. Vacuum packing caused 

lumping due to high sugar content. Ber slices of Umran, 

Gola, and Thai Apple varieties were pre-treated before 

drying at 60°C and 80°C. Thai Apple variety, dried at 

80°C, showed minimal browning and faster drying. Pre-

treatments, including 0.05% potassium metabisulphite, 

effectively preserved the color. Under-ripe fruits were 

optimal for drying due to their lower sugar content. Dried 

slices stored in MPP pouches under refrigeration 

exhibited a six-month shelf life with minimal color 

changes, while ambient storage in zip lock pouches 

caused darkening. Vacuum packing caused lumping due 

to high sugar content dried in ber slices.

Convective air drying and packaging of arid fruits

fp= 6-2 csj ds VqdM+ksa] [ktwj ds Qyksa vkSj vukj ds nkuksa dks laoguh; ok;q }kjk lq[kkuk
Fig. 6.2 Convective air drying of ber slices, date fruits and pomegranate arils 
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,Mhih&1 fdLe ds de] iw.kZ vkSj vf/kd ids [ktwj ds 
Qyksa dks 70 fMxzh lsfYl;l ij lq[kk;k x;kA lq[kkus ds ckn 
fjdojh nj vf/kd ids Qyksa ds fy, lcls vf/kd ¼77-50 çfr'kr½ 
vkSj de ids Qyksa ds fy, lcls de ¼60-44 çfr'kr½ FkhA 
b"Vre lq[kkus ij 6 ls 10 ?kaVksa ds Hkhrj de] iw.kZ vkSj vf/kd ids 
Qyksa ds fy, Øe'k% 30-70] 35-73 vkSj 30-37 çfr'kr dh ueh 
çkIr gqbZA

flaxy&LØw ,DlVªwMj dk mi;ksx dj cktjk vkSj eDdk ds 
vyx&vyx vuqikr okys fefJr vkVs dk mi;ksx] çlaL—r 
mRiknksa ds fodkl ds fy, fd;k x;kA ,DlVªwMj esa 120 fe-eh- LØw 
cSjy vlsacyh] 34 fe-eh- O;kl vkSj 3-0 fe-eh- dk MkbZ fNæ fd, 
x,] ftls 5-0 fdyksokV eksVj }kjk lapkfyr fd;k x;kA vf/kd 
ek=k okys cktjk ,DlVªwMsV esa foLrkj dk vuqikr de gks x;k 
tcfd ?kuRo c<+ x;kA b"Vre ifj.kke 70%30 cktjk%eDdk ds 
vuqikr ds lkFk ns[ks x,A ikyd vkSj pqdanj ikmMj dks 1&4 
çfr'kr Lrjksa ij 'kkfey djds ijh{k.k fd;k x;kA c<+h gqbZ 
Qyksa@lCth ikmMj us foLrkj vuqikr dks de dj fn;k ysfdu 
?kuRo esa o`f) gqbZA vf/kdre ?kuRo 4 çfr'kr ikmMj fuxeu ij 
ns[kk x;k ¼fp= 6-3½A ewax vkSj eksB tSlh 'kq"d Qfy;ka feykus ls 
foLrkj vuqikr esa lq/kkj gqvk vkSj ,DlVªwMsV~l dk ?kuRo de gks 
x;kA QhM feDl esa 15 çfr'kr ewax ds ifj.kkeLo:i csgrj 

cktjk vk/kkfjr çlaLÑr mRiknksa dk fodkl

Under-ripe, ripe, and over-ripe date fruits of the 

ADP-1 variety were dried at 70°C. Recovery rates after 

drying were highest for over-ripe fruits (77.50%) and 

lowest for under-ripe fruits (60.44%). Optimal drying 

achieved moisture contents of 30.70%, 35.73%, and 

30.37% for under-ripe, ripe, and over-ripe fruits, 

respectively, within 6-10 hours.

Composite flours with varying ratio of pearl millet 

and maize were used for extrusion using single-screw 

extruder. The extruder featured a 120 mm screw barrel 

assembly, 34 mm diameter, and a die opening of 3.0 mm, 

powered by a 5.0 kW motor. Higher pearl millet content 

reduced expansion and increased density. Optimal results 

were observed with a 70:30 pearl millet-to-maize ratio. 

Further enhancements were tested by incorporating 

spinach and beetroot powders at 1-4% levels. Increased 

vegetable powder concentration reduced expansion and 

volume but increased density. Maximum density was 

observed at 4% powder incorporation (Fig. 6.3). Addition 

of arid legumes such as mung bean and moth bean 

improved the expansion ratio and decreased density of 

extrudates. Up to 15% mung bean in the feed mix resulted 

better texture and rounder shape. Nutritional analysis of 

Development of pearl millet based processed products

fp= 6-3 cktjk ,DlVªwMsV~l ds HkkSfrd xq.kksa ij ikyd ikmMj fuxeu dk çHkko
Fig. 6.3 Effect of spinach powder incorporation on extrudates physical properties
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cukoV vkSj xksy vkdkj ns[kk x;kA Qfy;ksa ds lekos'k ds lkFk 
,DlVªwMsV~l ds iks"k.k laca/kh fo'ys"k.k }kjk 8-17 ls 10-48 çfr'kr 
çksVhu vkSj mPp dSfY'k;e vkSj QkLQksjl ds Lrj dk irk pykA 
laosnh ewY;k¡du ls ladsr feyrk gS fd fu;a=.k uewuksa esa mPpre 
Lohdk;Zrk Fkh] blds ckn 30 vkSj 50 çfr'kr cktjk&vk/kkfjr 
mRikn FksA HkaMkj.k vof/k ds v/;;u ls irk pyk gS fd ukbVªkstu 
Hkjus ds lkFk /kkrq—r i‚fy,LVj i‚yhFkhu ¼,eihih½ esa laxzfgr 
,DlVªwMsV~l esa ifjos'kh ifjfLFkfr;ksa esa pkj eghus rd csgrj 
fLFkjrk] dqjdqjkiu vkSj U;wure jsaflM ik;k x;kA gok ds lkFk 
mPp ?kuRo i‚yhFkhu ¼,pMhihbZ½ iSdsftax esa rsth ls fxjkoV 
ns[kh xbZA fu"d"kZ vuqdwfyr Q‚ewZys'ku vkSj iSdsftax ds lkFk 
ikSf"Vd] fLFkj vkSj miHkksäk&Lohdk;Z ,DlVªwMsM LuSDl fodflr 
djus esa cktjk dh {kerk dks mtkxj djrs gSaA  

extrudates with legume incorporation revealed 8.17-

10.48% protein and high calcium, and phosphorus levels. 

Sensory evaluation indicated that control samples had the 

highest acceptability, followed by 30% and 50% pearl 

millet-based products. Shelf-life study showed that 

extrudates stored in metallized polyester polyethylene 

(MPP) with nitrogen filling had better stability, crispness 

and minimum rancidity for up to four months under 

ambient conditions. High-density polyethylene (HDPE) 

packaging with air showed quicker deterioration. 

Findings highlight the potential of pearl millet in 

developing nutritious, stable, and consumer-acceptable 

extruded snacks with optimized formulations and 

packaging.
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bZlcxksy esa jksx ,oa mudk çca/ku

tSlyesj vkSj tks/kiqj ftyksa esa bZlcxksy dh Qly esa 

chekfj;ksa vkSj dhVksa ds çdksi ij ,d losZ{k.k fd;k x;kA 

tSlyesj ds eksgux<+ {ks= vkSj tks/kiqj ftys ds fcykM+k&tloar 

lkxj rkykc esa vkSlr vf/kdre tM+ xyu ¼28-48 izfr'kr½ vkSj 

Mkmuh feYM~;q ¼25-76 izfr'kr½ dk çdksi ns[kk x;kA tM+ 

xyu@foYV ds fy, ftEesnkj vBkjg jksxtudksa dks vyx fd;k 

x;k] 'kq) fd;k x;k vkSj vkbZVh,l ds vk/kkj ij mudh igpku 

dh xbZA buesa ls] ¶;wtsfj;e bfDolsVh vkSj ySfl;ksfMIyksfM;k 

fFk;ksczkseh dks Øe'k% bZlcxksy dh Qly esa foYV vkSj tM+ xyu 

iSnk djus okyh ubZ çtkfr;ksa ds #i esa igpkuk x;k ¼fp= 7-1½A 

ySfl;ksfMIyksfM;k fFk;ksczkseh vkSj ¶;wtsfj;e bfDolsVh }kjk cqvkbZ 

ds 45 vkSj 60 ckn Øe'k% 28-50 izfr'kr ,oa 28-50 izfr'kr] vkSj 

40-51 izfr'kr ,oa 44-85 izfr'kr uqdlku ntZ fd;k x;kA 

tSlyesj vkSj pkanu çk;ksfxd {ks= esa Mkmuh feYM~;q vkSj tM+ 

xyu jksx Hkh ntZ fd;k x;kA 6 lIrkg iqjkus ikS/kksa esa tM+ xyu 

jksx ns[kk x;k ftlesa uoacj ds rhljs lIrkg ds nkSjku vf/kdre 

çfr'kr jksx ?kVuk ¼30-33 izfr'kr½ ntZ dh xbZA uoacj eghus esa 

Diseases of isabgol and their management 

A survey on diseases and insect pest incidence in the 

isabgol crop was conducted in Jaisalmer and Jodhpur 

districts. The mean maximum root rot (28.48%) and 

downy mildew (25.76%) incidence were observed in 

Mohangarh area of Jaisalmer and Bilara-Jaswant Sagar 

Talab of Jodhpur districts. Eighteen pathogens 

responsible for root rot/wilt complex were isolated, 

purified and molecularly identified on the basis of ITS. 

Out of which, Fusarium equisetti and Lasiodiplodia 

theobromae have been reported to be new pathological 

species causing wilt and root rot in isabgol crop, 

respectively (Fig 7.1). L. theobromae and F. equiseti 

caused 28.50% and 28.50%, and 40.51% and 44.85% 

mortality at 45 and 60 DAS, respectively. Downy mildew 

and root rot complex was also recorded in Jaisalmer and 

Chandan experimental field. The root rot complex was 

recorded from 6-week-old plants with maximum per cent 
rddisease incidence (30.33%) during 3  week of November. 

Maximum downy mildew was also recorded in the crop 

lefUor uk'khtho izca/ku
Integrated Pest Management

fp= 7-1 jksxtudrk ijh{k.k] lao/kZu IysV vkSj dod ds chtk.kq ¼,½ ySfl;ksfMIyksfM;k fFk;ksczkses vkSj ¼ch½ ¶;wtsfj;e bfDolsVh
Fig. 7.1 Pathogenicity test, culture plate and spores of fungus (a) Lasiodiplodia theobromae and (b) Fusarium equiseti 

(a)

(b)
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cksbZ xbZ Qly esa Mkmuh feYM~;q dh vf/kdre ?kVuk ntZ dh xbZ 

ftlds y{k.k 22 ls 26 fMxzh lsfYl;l ¼vf/kdre rkieku½] 10 

fMxzh lsfYl;l ls de ¼U;wure rkieku½ vkSj 65 izfr'kr vkSlr 

lkIrkfgd vknzZrk dh fLFkfr;ksa esa fn[kkbZ fn,A fdLe thvkbZ&2 esa 

rFkk mlds ckn fdLe vkjvkbZ&1 esa vf/kdre jksx ?kVuk ns[kh 

xbZA

tSlyesj esa jch ds nkSjku e`nqjksfey 

vkflrk jksx vkSj bZlcxksy ds tM+&xyu@m[kVk jksx d‚EIysDl 

dh çfr'kr jksx xaHkhjrk ¼ihMhvkbZ½ ij fofHkUu mipkjksa ds çHkko 

dk ewY;k¡du fd;k x;kA ifj.kkeksa dks rkfydk 7-1 vkSj 7-2 esa 

la{ksfir fd;k x;k gS] ftlesa bZlcxksy dh nks yksdfç; fdLeksa 

¼vkjvkbZ&1 vkSj thvkbZ&2½ esa cqvkbZ ds 45] 60] 75 vkSj 90 fnuksa 

ds ckn Øe'k% e`nqjksfey vkflrk jksx vkSj tM+&xyu@m[kVk 

jksx d‚EIysDl ds çfr'kr jksx xaHkhjrk ij çdk'k Mkyk x;k gSA 

nksuksa fdLeksa esa lHkh le; fcanqvksa ij e`nqjksfey vkflrk jksx vkSj 

tM+&xyu@m[kVk jksx d‚EIysDl dh xaHkhjrk esa vf/kdre deh 

mipkj Vh7 ¼Vh1$Vh2$Vh3$Vh4½ esa ntZ dh xbZA mipkj Vh4 

fofHkUu mipkjksa ds çHkko% 

sown in November month and the symptoms appears at 22 
o oto 26 C (max. temperature), <10 C (min. temperature), 

and 65% mean RH of the week. The maximum disease 

incidence was observed in variety GI-2 followed by RI-1.

The effect of different treatments 

on the per cent disease severity (PDI) of downy mildew 

and root rot/wilt complex of isabgol was evaluated during 

the rabi season at Jaisalmer. The results are summarized in 

Table 7.1 and 7.2, highlighting PDI of downy mildew and 

root rot/wilt complex respectively at 45, 60, 75, and 90 

days after sowing (DAS) in two popular varieties of 

isabgol (RI-1 and GI-2). The maximum reduction in the 

severity of downy mildew and root rot/wilt complex was 

recorded in T7 (T1+T2+T3+T4) across all time points in 

both the varieties. Treatment T4 (Foliar spray of 

famoxadone 16.6% + cymoxanil 22.1%) and T9 

(T1+T2+T3+T4 @ 55 DAS + T5 @ 75 DAS) was on par 

with T7 across various time points. Although the results of 

Effect of treatments: 
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¼QSe‚DlkMksu 16-6 çfr'kr$fleksDlkfuy 22-1 çfr'kr dk i.kZ 

fNM+dko½ vkSj mipkj Vh9 ¼Vh1$Vh2$Vh3$Vh4] cqvkbZ ds 55 

fnuksa ds ckn $ Vh5] cqvkbZ ds 75 fnuksa ds ckn dh nj ls½ fofHkUu 

le; fcanqvksa ij mipkj Vh7 ds cjkcj ik;k x;kA gkyk¡fd mipkj 

Vh4] Vh7 vkSj Vh9 ds ifj.kke] ftlesa QSeksDlkMksu 16-6 çfr'kr 

$ fleksDlkfuy 22-1 çfr'kr 'kkfey Fkk] vuq'kaflr mipkj Vh10 

¼,tksfDlLVªksfcu 25 çfr'kr ,l-lh- ;qä½ ds cjkcj ntZ fd, 

x,A esVkfjft;e ,fulksfIy, ¼Vh2½ vkSj uhe rsy ¼Vh6½ ls tqM+s 

mipkjksa }kjk e/;e ls mPp çfr'kr jksx xaHkhjrk ds eku izkIr gq,] 

tks n'kkZrk gS fd ;s mipkj e`nqjksfey vkflrk jksx dh xaHkhjrk dks 

de djus esa vU; mipkjksa dh rjg çHkkoh ugha gks ldrs gSaA 

tM+&xyu@m[kVk jksx d‚EIysDl ds ekeys esa] mipkj Vh3 

¼VªkbdksMekZ gkftZ;kue 6 xzk- çfr fd-xzk- cht ds lkFk cht 

mipkj½ vkSj mipkj Vh9 ¼Vh1$Vh2$Vh3$Vh4] cqvkbZ ds 55 fnuksa 

ds ckn $ Vh5] cqvkbZ ds 75 fnuksa ds ckn dh nj ls½ fofHkUu le; 

fcanqvksa ij mipkj Vh7 ds cjkcj ik, x,A mipkj Vh7 ds eku 

vuq'kaflr mipkj Vh10 ds cjkcj ntZ fd, x,A

 tks/kiqj vkSj tSlyesj 
esa tSo&xgu dhV çca/ku e‚Mîwy dk {ks= ewY;k¡du fd;k x;kA 
ifj.kkeksa ls irk pyk fd 2-5 fd-xzk- VªkbdksMekZ fofjMh ds lkFk 

bZlcxksy esa çeq[k jksxksa dk {ks= ewY;k¡du%

treatments T4, T7, and T9, which include famoxadone 

16.6% + cymoxanil 22.1%, were on par with the 

recommended treatment T10 (containing azoxystrobin 

25% SC). Treatments involving Metarhizium anisopliae 

(T2) and neem oil (T6) showed moderate to high PDI 

values, indicating that these treatments may not be as 

effective as others in reducing the downy mildew disease 

severity. In case of root rot/wilt complex, treatment T3 
-1(seed treatment with Trichoderma harzhianum 6 g kg  

seed) and T9 (T1+T2+T3+T4 @ 55 DAS + T5 @ 75 DAS) 

was on par with T7 across various time points. The 

treatment T7 was on par with the recommended treatment 

T10. 

 Field 

evaluation of a bio-intensive pest management module 

was conducted in Jodhpur and Jaisalmer. The results 

revealed that the minimum disease incidence, disease 

severity, and insect infestation were observed in soil 

application of Trichoderma viride at 2.5 kg with 250 kg of 

neem cake per hectare, seed treatment with Trichoderma 
-1viride at 10 g kg  of seed, foliar spray of azoxystrobin 

Field evaluation of major diseases in Isabgol:
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250 fd-xzk- uhe dsd çfr gsDVs;j feêh ds vuqç;ksx] VªkbdksMekZ 
fofjMh ds lkFk 10 xzke çfr fd-xzk- cht mipkj] cqvkbZ ds 55 
fnuksa ij 500 fe-yh- çfr gsDVs;j dh nj ls ,tksDlhLVªksfcu 25 
izfr'kr ,llh dk i.khZ; fNM+dko vkSj cqvkbZ ds 75 fnuksa ij 150 
fe-yh- çfr gsDVs;j bfeMkDyksfçM 17-8 ,l,y dk fNM+dko djus 
ij U;wure jksx çdksi] jksx dh xaHkhjrk vkSj dhV laØe.k ns[kk 
x;kA blds ckn 250 fd-xzk- çfr gsDVs;j uhe dsd ds lkFk e`nk 
lq/kkj dk la;kstu] 20 fd-xzk- çfr gsDVs;j fQçksfuy 0-3 thvkj 

8$ 2 fd-xzk- çfr gsDVs;j esVkfjft;e ,uhlksfIy, ¼10  lh,Q;w½ 
ds lkFk e`nk fNM+dko $ 5 Vu xkscj dh [kkn çfr gsDVs;j $ 
6 xzke VªkbdksMekZ gjft;kue çfr gsDVs;j dh nj ls cht mipkj 
vkSj cqvkbZ ds 60 fnu vkSj 75 fnu ij 2 fd-xzk- C;wosfj;k csfl;kuk 
çfr gsDVs;j ds i.khZ; fNM+dko ls jksx ds çdksi] mldh xaHkhjrk 
vkSj dhV laØe.k esa deh ns[kh xbZA

vukj vkSj [ktwj esa —ard dhVksa dh çtkfr;ksa ds vkdyu ds 
fy, 'kjeu VªSi ds ek/;e ls ekfld VªSi yxkus dk dk;Z laLFkku 
ds çkS|ksfxdh ikdZ] ckxokuh {ks= vkSj dsohds esa fd;k x;kA 
v/;;u esa çeq[k :i ls] VsVsjk bafMdk] QukEcqyl isusaVh vkSj 
jSVl jSVl tSlh çtkfr;k¡ ikbZ xbZA dqy feykdj vukj vkSj 
[ktwj dh Qly ls Øe'k% 180 vkSj 139 —ardksa dks 1080 VªSfiax esa 
idM+k x;kA QukEcqyl isusaVh nksuksa Qlyksa esa çeq[k çtkfr ds 
#i esa ns[kh xbZA fxygfj;k¡ iwjs fnu lfØ; jgh vkSj lqcg vkSj 
'kke dks mudh lfØ;rk pje ij FkhA vukj vkSj [ktwj ds [ksrksa 
ds fofHkUu LFkkuksa ls idM+h xbZ fofHkUu çtkfr;ksa ds —ardksa dh 
:ikRed eki Hkh dh xbZA

[ktwj ds ifjiDo pj.k ds Qyksa dh {kfr dk vkdyu ik¡p 
ikS/kksa ij nl fnuksa rd çR;{k voyksdu ds ek/;e ls fd;k x;kA 
{kfrxzLr ;k fxjs gq, Qyksa dks 24 ?kaVksa ds ckn ,d= fd;k x;k 
vkSj {kfr çfr'krrk ds vk/kkj ij 25] 50] 75 vkSj 100 çfr'kr dh 
pkj Jsf.k;ksa esa oxhZ—r fd;k x;kA 100] 75] 50 vkSj 25 çfr'kr 
Jsf.k;ksa esa dqy vkSlr uV~l çfr ikS/kk çfr fnu {kfr Øe'k% 6-67] 
4-19] 5-19 vkSj 13-66 Fkh] Jsf.k;ksa esa dqy {kfr 29-43 uV~l çfr 
ikS/kk çfr fnu ¼rkfydk 7-3½ ikbZ xbZA 20 LoLFk Qyksa ds vkSlr 
otu ds vk/kkj ij 10 ikS/kksa ds fy, çfr ikS/kk mit dh x.kuk dh 
xbZ vkSj blh rjg çfr ikS/ks {kfr dk Hkh vkdyu fd;k x;kA 
vkSlr mit dh gkfu 12-39 çfr'kr ntZ dh xbZ ¼rkfydk 7-4½A 
vukj esa 100] 75] 50 vkSj 25 çfr'kr Jsf.k;ksa esa dqy vkSlr Qy 
çfr ikS/kk çfr fnu {kfr Øe'k% 11-54] 7-03] 7-73 vkSj 24-85 
çfr'kr FkhA mÙkjh ike fxygjh dh ldSZfM;u y; dk Hkh pje 
xfrfof/k pj.k ds nkSjku gj fnu 25 ls 30 feuV rd v/;;u 
fd;k x;k vkSj bls vkgkj] lkekftd] vkjke vkSj lfØ; y; esa 
oxhZ—r fd;k x;kA

vukj vkSj [ktwj esa Ñard çca/ku j.kuhfr;ksa dk fodkl

-125% SC at 500 mL ha  at 55 DAS, and Imidachloprid 17.8 
-1 SL at 150 mL ha at 75 DAS. This was followed by 

combination of soil amendment with neem cake at 250 kg 
-1 -1 ha , Fipronil 0.3 GR at 20 kg ha + soil drenching with 

-1 8 Metarhizium anisopliae at 2 kg ha (1×10 cfu) + FYM at 5 
-1 t ha + seed treatment with Trichoderma harzianum at 6 g 

-1kg  of seed and foliar spray of Beauveria bassiana at 2 kg 
-1 8 ha  (1×10 cfu) at 60 DAS and 75 DAS.

Monthly trapping through live Sherman traps for 

species assessment of rodent pest in pomegranate and date 

palm was carried out at Technology Park, horticulture 

field and KVK in CR farm. Majorly, species like Tatera 

indica, Funambulus pennantii, and Rattus rattus were 

trapped. In all, 180 and 139 individuals were trapped in 

1080 trapping nights each from pomegranate and date 

palm crop, respectively. F. pennanti was the dominant 

species in both the crops. The squirrels were active 

throughout the day with two activity peaks in the morning 

and at dusk. The morphometric measurements of 

individuals of various species trapped from different 

locations of pomegranate and date palm fields were also 

measured. 

Damage to mature doka stage fruits of date palm 

was assessed through direct observation on five plants for 

ten days. The leftover or fallen fruits were then collected 

after 24 hours and were further categorised based on 

feeding per cent in four classes of 25, 50, 75 and 100% 
-1 -1damage. The overall mean nuts plant day  damage in 

100, 75, 50 and 25% categories were 6.67, 4.19, 5.19 and 

13.66, respectively with overall damage of 29.43 nuts 
-1 -1 plant day across the categories (Table 7.3). Based on 

mean weight of 20 healthy fruits, yield was calculated per 

plant for 10 plants and like wise damage per plant was also 

assessed. The mean per cent yield loss was 12.39% 
-1 -1(Table 7.4). The overall mean fruits plant day  damage in 

100, 75, 50 and 25% categories in pomegranate was 

11.54, 7.03, 7.73 and 24.85%, respectively. Circadian 

rhythm of Northern Palm squirrel was also studied 

every day for 25-30 minutes during the peak activity 

phase and classified into alimental, social, resting and 

active rhythm.

Development of rodent pest management strategies 

in pomegranate and date palm
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[ktwj vkSj vukj esa fxygjh ls gksus okys uqdlku ds 

fu;a=.k ds fy,] c‚MZj ds pkjksa vksj tky yxkuk ¼Vh1½] VªSfiax $ 

cSfxax ¼Vh2½] usfVax $ VªSfiax $ cSfxax ¼Vh3½ vkSj usfVax $ VªSfiax $ 

cSfxax $ fcyksa es pqXxk Mkyus ¼Vh4½ lfgr fofHkUu mipkjksa dks 

fu;ksftr fd;k x;k vkSj iwjh Qly dVus rd 20 ls 25 fnuksa ds 

varjky ij mudh çHkkodkfjrk ns[kh xbZA vukj dh Qly esa 

fu;a=.k lQyrk] mipkj Vh3 ¼69-85 çfr'kr½ vkSj Vh4 ¼72-29 

çfr'kr½ ds cjkcj Fkh tks fd mipkj Vh1 vkSj Vh2 ls csgrj ikbZ 

xbZA tcfd] [ktwj dh Qly esa mipkj Vh2] Vh3] Vh4 esa fu;a=.k 

lQyrk 54-39] 59-62 vkSj 62-08 çfr'kr dh lacaf/kr fu;a=.k 

lQyrk ds cjkcj ikbZ xbZ] tks mipkj Vh1 ¼52-54 çfr'kr½ ls 

dkQh csgrj FkhA

Different treatments including control, netting 

around border (T1), trapping + bagging (T2), netting + 

trapping + bagging (T3) and netting + trapping + bagging 

+ burrow baiting botanical repellent (T4), were employed 

for the management of squirrel damage in date palm and 

pomegranate and observed their efficacy at an interval of 

20-25 days until the complete crop was harvested. The 

control success in pomegranate crop was at par in 

treatments T3 (69.85%) and T4 (72.29%) and 

significantly superior to treatments T1 and T2. Whereas, 

in date palm crop control success in T2, T3, T4 treatments 

was at par with respective control success of 54.39, 59.62 

and 62.08%, which was significantly superior to T1 

(52.54%).

vukj esa fofHkUu dhVksa dk ekSleh izdksi ,oa dhVuk'kdksa dh tSo 

izHkkfork

vukj ds uk'khtho rFkk mudk izca/ku% vukj dh Qly iwjs o"kZ 

¼igyh ls 52oha ekud ekSle foKku lIrkg½ ds nkSjku ekgw] fFkzIl] 
lQsn efD[k;k¡] ?kqu] vukj frryh vkSj g‚ij tSls dbZ dhVksa ls 
laØfer ikbZ xbZ ¼fp= 7-2½A bl vof/k esa dhVksa dh la[;k lQsn 
eD[kh ds fy, 0-59 ls 18-3 Vgfu;k¡ izfr ikS/kk] fFkzIl ds fy, 
0-14 ls 18-95 Vgfu;k¡ izfr ikS/kk] feyh cx ds fy, 0-11 ls 3-15 
Vgfu;k¡ izfr ikS/kk] ekgw ds fy, 0-9 ls 22-87 Vgfu;k¡ izfr ikS/kk] 
tSflM~l ds fy, 0-4 ls 9-56 Vgfu;k¡ izfr ikS/kk] vukj frryh ds 

Seasonal incidence and bio-efficacy of various 

pesticides against insect pest of pomegranate 

Pests of pomegranate and their management: 
Pomegranate crop was found infested with several insect 

pests namely, aphids, thrips, whiteflies, mites, anar 
st nd butterfly and hoppers throughout the year (1  to 52

Standard Meteorological Weeks (SMW)) (Fig 7.2). 

During the period, the insects-pest population was 0.59-
-1 -1 18.3 twigs plant for white fly, 0.14-18.95 twigs plant for 

-1 thrips, 0.11-3.15 twigs plant for mealy bug, 0.9-22.87 
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fy, 0-2 ls 0-80 Vgfu;k¡ izfr ikS/kk] ekbV~l ds fy, 0-2 ls 0-80 
Vgfu;k¡ izfr ikS/kk] Økblksijyk ds fy, 0-11 ls 2-11 Vgfu;k¡ 
izfr ikS/kk vkSj ysMhcMZ chVy ds fy, 0-15 ls 10-58 Vgfu;k¡ izfr 
ikS/kk ikbZ xbZA C;wosfj;k cSfl;kuk] uhe rsy] bfeMkDyksfçM] 
fLiusVksje vkSj muds la;kstuksa ls tqM+s fofHkUu mipkjksa ds 
vkdyu esa bfeMkDyksfçM 17-8 ,l-,y- $ fLiusVksje 11-7 
,l-lh- fFkzIl] lQsn eD[kh vkSj ekgw ds fu;a=.k ds fy, lcls 
vPNs mipkj ds #i esa ik, x,] D;ksafd blls fFkzIl] lQsn eD[kh 
vkSj ekgw dh vkcknh esa Øe'k% 85-67 ¼68-17½] 86-51 ¼68-87½ vkSj 
87-26 ¼69-52½ çfr'kr rd deh ikbZ x;hA

-1 -1 twigs plant for aphids, 0.4-9.56 twigs plant for Jassids, 
-1 0.2-0.80 twigs plant for anar butterfly, 0.2-0.80 twigs 

-1 -1 plant for mites and 0.11-2.11 twigs plant for 
-1 Chrysoperla and 0.15-10.58 twigs plant for Ladybird 

beetle. Assessment of various treatments involving 

Beauveria bassiana, neem oil, Imidacloprid, Spinetoram 

and their combinations revealed that Imidacloprid 17.8 

SL+ Spinetoram 11.7 SC was the best treatment against 

thrips, whiteflies and aphids, as it reduced the population 

of thrips, whiteflies and aphids up to 85.67 (68.17), 86.51 

(68.87) and 87.26 (69.52) per cent, respectively.

vukj ds jksx vkSj mudk çca/ku% flracj vkSj fnlacj ds eghus esa 

cSDVhfj;y CykbV] yhQ Li‚V vkSj ÝwV Li‚V jksxtudksa ds lkFk 
vukj ds vLlh ikS/kksa dks buksdqysV fd;k x;kA blesa cSDVhfj;y 
CykbV vkSj ,UFkzsDukst ¼dksysVksVªhde çtkfr] lhtsMih,,u&1½] 
vYVjusfj;k CySd Li‚V ¼vYVjusfj;k vYVjusVk] 
lhtsMih,,u&1½ vkSj ldksZLiksjk yhQ Li‚V ¼ldksZLiksjk çtkfr] 

6
lhtsMihlh&1½ lLisa'ku ¼10  lh,Q;q izfr fe-yh-½ ds fy, 

7 8
tSUFkkseksukl ,DlksuksiksfMl ¼lhtsMihch&1½ lLisa'ku ¼10  ls 10  
dksf'kdk izfr fe-yh-½ dk mi;ksx fd;k x;kA ikS/kksa ij jksx ds 
y{k.k fn[kkbZ nsus ds ckn jksx çca/ku ds fy, tSo fu;a=.k dkjdksa] 
ouLifr vkSj dhVuk'kdksa lfgr fofHkUu mipkj fn, x,A 
laØfer ifÙk;ksa dks 0 ls 5 ¼cSDVhfj;y CykbV½] 0 ls 9 ¼yhQ 
Li‚V½ dh xaHkhjrk ds iSekus ij oxhZ—r fd;k x;k rFkk ekud 
rjhdksa dk mi;ksx djds jksx xaHkhjrk dh çfr'krrk fu/kkZfjr dh 
xbZA çfr ikS/ks 50 ifÙk;ksa dk fujh{k.k djds >qylk vkSj iÙkh /kCcksa 
dk çdksi vkSj xaHkhjrk ntZ dh xbZA

Disease of pomegranate and their management: 

Eighty pomegranate plants were inoculated with bacterial 

blight, leaf spot and fruit spot pathogens in the month of 

September and December using X. axonopodis (CZPB-1) 
7 8 -1suspension (10 -10  cells mL ) for bacterial blight and for 

anthracnose (Colletotrichum species, CZPAn-1), 

Alternaria black spot (Alternaria alternata, CZPAa-1), 

and Cercospora leaf spot (Cercospora sp., CZPC-1) 
6 -1suspension (10 cfu mL ). Different treatments including 

biocontrol agents, botanicals and pesticides for disease 

management were applied after appearance of the disease 

symptoms on the plants. The infected leaves were graded 

on a severity scale of 0-5 (Bacterial blight), 0-9 (leaf 

spots) and per cent disease severity was determined using 

standard methods. Blight and leaf spots incidence and 

severity were recorded by observing 50 leaves per plant. 

fp= 7-2 vukj ds çeq[k dhVksa dk ekSleh çdksi 
Fig 7.2 Seasonal incidence of major insect pest of pomegranate
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;k–fPNd Cy‚d fMtkbu dk mi;ksx djds ,dy ;k 
dhVuk'kdksa ds la;kstu ds lkFk dhVksa ds çca/ku dk v/;;u fd;k 
x;kA tc dhVksa dh vkcknh vkfFkZd lhek Lrj ij Fkh] rc fofHkUu 
dhVuk'kdksa dk fNM+dko fd;k x;kA mipkj dh tSo& 
çHkkodkfjrk dk ewY;k¡du djus ds fy, iwoZ ¼fNM+dko ls 24 ?kaVs 
igys½ vkSj mipkj ds ckn ¼3]7 vkSj 14 Mh,,l ij½ ewY;k¡du 
fd;k x;kA mipkj Vh10 ;kuh] bfeMkDyksfçM 17-8 ,l,y $ 
fLiusVksje 11-7 ,llh ds la;kstu dks fFkzIl] lQsn eD[kh vkSj 
,fQM~l dh vkcknh dks egRoiw.kZ :i ls de djus ds fy, 
lcls vPNk ik;k x;kA blds ckn uhe rsy $ fLiusVksje 11-7 
,llh ¼Vh9½ vkSj uhe rsy$bfeMkDyksfçM 17-8 ,l,y ¼Vh8½ 
¼rkfydk 7-5½ dk mipkj lcls vPNk ik;k x;kA 

Management of the pests with individual or 

combination of pesticides was carried out using RBD. 

Various pesticides were sprayed when the pest population 

was at the economic threshold level. The pre- (24 hours 

before to spraying) and post-treatment (at 3,7 and 14 

DAS) assessment were made to evaluate the bio-efficacy 

of treatments.  The treatment T10 i.e., Imidacloprid 17.8 

SL + Spinetoram 11.7 SC was found best to significantly 

reduced the population of thrips, whitefly, and aphids. 

This was followed by treatment of neem oil + Spinetoram 

11.7 SC (T9) and neem oil + Imidacloprid 17.8 SL (T8) 

(Table 7.5).  

tSlyesj vkSj tks/kiqj ftyksa esa dhVksa dk çdksi

dhVuk'kdksa dh izHkkodkfjrk ds ewY;k¡du gsrq thjk] ljlksa] 
puk] eawxQyh] ewax vkSj Xokj dh Qlyksa ij iz;ksx fd, x,A 

 thjk esa] ekgw] lsehywij] puk Qyh 

Nsnd] MLdh cx vkSj nhed tSls dhV çeq[k dhV ik, x,A 

çeq[k Qlyksa ij dhV çdksi%

Insect-pest incidences in Jaisalmer and Jodhpur 

districts 

Experiments were taken on cumin, mustard, 

chickpea, groundnut, mung bean and clusterbean to study 

the efficacy of insecticides and insecticidal treatments. 
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Qjojh ekg ds nwljs i[kokM+s esa ekgw dh vkcknh pje ¼61-08 
,fQM çfr ikS/kk½ ij FkhA puk Qyh Nsnd dks thjk ds u, dhV ds 
:i esa ns[kk x;k tks Qwy vkus ds ckn uqdlku igqapkrk gSA ;g 
?kVuk tuojh ds nwljs i[kokM+s esa ns[kh xbZ vkSj Qjojh ds nwljs 
i[kokM+s ls ekpZ ds igys i[kokM+s esa pje ij FkhA puk Qyh Nsnd 
dh la[;k 0-13 ykokZ çfr ikS/kk ikbZ xbZ rFkk ,d ikS/ks ij 
vf/kdre 3 ykokZ ns[ks x,A 

ljlksa esa ekgw] isaVsM cx] iÙkkxksHkh ywij] yhQ ekbuj] 
Mhch,e] lQsn eD[kh] tSflM] CySd fiLlw chVy] ljlksa vkjk 
eD[kh vkSj ¶ykoj ohfoy uked dhVksa dk izdksi ntZ fd;k x;kA 
Qjojh ekg esa ekgw dk izdksi pje ¼83-65 ,fQM çfr ikS/kk½ ij 
FkkA Vîwcosy ls flafpr {ks=ksa esa] o"kkZ vk/kkfjr {ks=ksa vkSj ugj 
flafpr {ks=ksa dh rqyuk esa ekgw ds izdksi dk f'k[kj igys igqap 
x;kA ugj {ks= esa bldk lkis{k ?kuRo lcls vf/kd ¼41-47 
çfr'kr½ Fkk] mlds ckn Vîwcosy ¼36-91 çfr'kr½ vkSj o"kkZ 
vk/kkfjr {ks= ¼21-62 çfr'kr½ esa bldk ?kuRo lcls vf/kd ik;k 
x;kA puk esa] puk Qyh Nsnd vkSj nhed çeq[k dhV ds #i esa 
ik, x,A buds izdksi ls vkSlr 20-68 çfr'kr ds lkFk] pus esa 
çfr'kr Qyh {kfr 15-93 ls 23-60 ds chp jghA ugj ds ikuh ls 
flafpr ¼21-36 çfr'kr½ vkSj Vîwcosy ls flafpr ¼18-75 çfr'kr½ 
{ks=ksa dh rqyuk esa] o"kkZ vk/kkfjr pus esa vf/kdre ¼21-94 çfr'kr½ 
{kfr ns[kh xbZ A nhed dk lcls vf/kd çdksi o"kkZ vk/kkfjr pus 
esa 16-90 çfr'kr ik;k  x;k] tcfd Vîwcosy ls flafpr ¼14-17 
çfr'kr½ vkSj ugj ls flafpr ¼14-22 çfr'kr½ Qly esa bldk 
izdksi de FkkA

ewaxQyh Qly esa fofHkUu dhV tSls Qyh Nsnd] fFkzIl] 
nhed] gjk ?kqu] jk[k ?kqu] ywij] gjk fLVad cx] rackdw dSVjfiyj] 
yky dikl cx] tSflM] isaVsM cx vkSj ihys ykokZ izeq[krk ls ik, 
x,A buesa Qyh Nsnd] fFkzIl] nhed] gjk ?kqu ,oa jk[k ?kqu çeq[k 
dhV ds :i esa ntZ fd, x,A Qyh Nsnd vkSj fFkzIl dh vkcknh 
igyh ckj Øe'k% tqykbZ ds igys i[kokM+s ¼0-68 ykokZ½ vkSj nwljs 
i[kokM+s ¼2-01 fFkzIl½ esa ns[kh xbZ tks fd vxLr ds nwljs i[kokM+s 
¼1-72 ykokZ vkSj 8-97 fFkzIl½ esa pje ij igqap xbZA

ewax esa fpÙkhnkj Qyh Nsnd] Qyh Nsnd] fCyLVj chVy] 
ywij] fLQaDl eksFk dSVjfiyj] yhQ QksYMj] lQsn eD[kh] fFkzIl] 
yhQ ekbuj uked dhV ik, x,A muesa ls fFkzIl] Qyh Nsnd vkSj 
fpÙkhnkj Qyh Nsnd çeq[k dhV FksA fCyLVj chVy dks Hk;kud 
vkSj fouk'kdkjh dhV ds :i esa ns[kk x;k ysfdu bldh vkcknh 
de ikbZ xbZA ewax esa] fpÙkhnkj Qyh Nsnd vkSj vesfjdu Qyh 
Nsnd tqykbZ ds nwljs i[kokM+s ¼0-05 vkSj 0-06 ykokZ½ esa fn[kkbZ 
fn, vkSj flracj ds igys i[kokM+s esa budk izdksi pje ¼1-02 vkSj 

Incidence of insect-pest on major crops: In cumin, 

insects pests namely aphids (M. persicae and A. gossypii), 

semilooper, chickpea pod borer (H. armigera), dusky bug 

(O. hyalinipennis) and termite (O. obesus) remained as 
-1major pest. Aphid reached to peak (61.08 aphids plant ) in 

nd2  fortnight of February month. H. armigera was 

observed as a new pest of cumin causing damage after 

flowering stage. Incidence was observed in second 
ndfortnight of January and was abundant in 2  fortnight of 

stFebruary to 1  fortnight of March. Helicoverpa was 
-1observed to be 0.13 larva plant  with maximum of 3 larvae 

on a single plant. 

Insects aphid (L. erysimi), painted bug (B. hilaris), 

cabbage looper (T. ni), leaf miner (C. horticola), DBM 

(P. xylostella), white fly (B. tabaci), jassid (A. devastans), 

black flea beetle (P. cruciferae), mustard saw fly 

(A. proxima) and flower weevil (Ceutorhynchus sp.) were 

recorded in the mustard. The aphid's population peaked 
-1during the (83.65 aphids plant ) month of February. In 

tube well irrigated areas, the peak reached earlier than in 

rainfed and canal irrigated areas. Relative density was 

highest (41.47%) in canal area followed by tube well 

(36.91%) and rainfed area (21.62%). H. armigera and 

O. obesus were the key pests in chickpea. Per cent pod 

damage varied from 15.93-23.60 with mean of 20.68% 

with maximum (21.94%) in rainfed chickpea as compared 

to canal (21.36%) and tubewell irrigated (18.75%) crop. 

The maximum infestation of termite was found in rainfed 

grown chickpea accounting to 16.90% as compared to 

tubewell irrigated (14.17%) and canal irrigated (14.22%).

Insects namely pod borer (H. armigera), thrips (S. 

dorsalis), termite (O. obesus), green weevil (M. 

viridanus), ash weevil (Myllocerus sp), looper 

(Chrosodexis sp), green stink bug (N. viridula), tobacco 

caterpillar (S. litura), red cotton bug (D. koenigii), jassid 

(E. kerr), painted bug (B. hilaris) and yellow larvae were 

found on groundnut. Among these, Helicoverpa, thrips, 

termite, grey weevil and ash weevil were found as major 

pests. Pod borer and thrips population first appeared in the 

first fortnight (0.68 larvae) and second fortnight (2.01 

thrips) of July, respectively and attained peak in the 

second fortnight of August (1.72 larvae and 8.97 thrips). 

Spotted pod borer (M. testulalis), pod borer 
(H. armigera), blister beetle (L. angusticollis), looper 
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1-01 ykokZ½ ij igqap x;kA Xokj dh Qly ij tSflM] lQsn 
eD[kh] gsfydksoikZ ykokZ] ,fQM vkSj nhed ik, x,A lQsn eD[kh 
vkSj tSflM dh vkcknh flracj ds igys i[kokM+s ¼6-07 lQsn 
eD[kh½ vkSj nwljs i[kokM+s ¼7-61 tSflM½ esa pje ij igqap xbZA

 pus ij çeq[k dhVksa ds fu;a=.k ds 

fy, ijh{k.k fd, x,A dhVuk'kdksa esa] DyksjsaVªkfufyçksy 77-5 vkSj 
81-0 çfr'kr dh çHkkodkfjrk ds dkj.k 17-59 fDoaVy çfr 
gsDVs;j dh mit ds lkFk Qyh Nsnd ds fu;a=.k esa çHkkoh 
lQyrk izkIr dh tk ldhA thjk esa] fFk;kesFkksDlke 6-90 fDoaVy 
çfr gsDVs;j dh mit ds lkFk dhV vkcknh dks 82-2 vkSj 81-5 
çfr'kr rd de djds ,fQM~l ds fu;a=.k esa lcls çHkkoh ik;k 
x;kA tcfd ljlksa ij] ;g 78-0 rd de gks x;k vkSj 79-6 
çfr'kr ,fQM dh vkcknh 16-6 fDoaVy çfr gsDVs;j dh vf/kdre 
mit ds lkFk ntZ dh xbZA Xokj ij] fFk;kesFkksDlke] tSflM~l ds 
fu;a=.k esa 75-3 vkSj 73-8 çfr'kr dh deh vkSj 12-39 fDoaVy 
gsDVs;j dh mit ds lkFk lcls çHkkoh dhVuk'kd ds :i esa 
lkeus vk;kA ewax esa] Mk;QsafV¸;wj‚u us 12-88 fDoaVy çfr gsDVs;j 
dh mit ds lkFk 74-7 vkSj 75-2 çfr'kr fFkzIl vkcknh dks de 
fd;k tcfd bekesfDVu csatks,V dk mipkj lcls de ¼43-6 vkSj 
9-62 fDoaVy çfr gsDVs;j dh mit ds lkFk 45-6 çfr'kr½ çHkkoh 
ik;k x;kA ewaxQyh ij] DyksjsaVªkfufyçksy 81-8 vkSj 78-2 çfr'kr 
dh deh vkSj 11-8 fDoaVy çfr gsDVs;j dh mit ds lkFk 
gsfydksoikZ ds fu;a=.k esa lcls çHkkoh dhVuk'kd ds #i esa ntZ 
fd;k x;kA

 

VªkbdksMekZ ,ÝksgkftZ;kue LVªsu 1,Q] ,U;wfjuhcSflyl 
,U;wfjfufyfVdl LVªsu 16ch] L;wMkseksukl ykydqvkusafll LVªsu 
31ch] vkSj cSflyl ykbdsfuQ‚feZl LVªsu 223ch ds lw{etSfod 
la?k ls mipkfjr Xokj ikS/kksa }kjk vYVjusfj;k CykbV ls laØfer 
ikS/kksa dh rqyuk esa lcls de jksx lwpdkad ¼14-7 izfr'kr½ vkSj ,d 
çHkko'kkyh jksx fu;a=.k ¼85 izfr'kr½ çnf'kZr fd;kA tSo fu;a=.k 
,tsaVksa ds lw{etSfod la?k us fu;a=.k dh rqyuk esa ikS/kksa dh o`f)] 
ck;ksekl mit vkSj mit fo'ks"krkvksa dks egRoiw.kZ :i ls c<+k;kA 

 
VªkbdksMek Z ,ÝksgkftZ;kue 9,Q] ,U;wfjuhcSflyl 
,U;wfjfufyfVdl 14ch] cSflyl ,lih- 26ch vkSj L;wMkseksukl 
ykydqvkusafll 31ch ds lw{etSfod la?k us laØfer Xokj esa 
cSDVhfj;y CykbV ds fy, lcls de jksx lwpdkad ¼12-1 izfr'kr½ 

çeq[k Qlyksa dk dhV çca/ku%

Xokj ds vYVjusfj;k CykbV çca/ku gsrq lw{etSfod la?k%

Xokj ds cSDVhfj;y yhQ CykbV ds çca/ku gsrq lw{etSfod la?k%

thjk] Xokj vkSj eksB ds çeq[k jksxksa ds tSo fu;a=.k gsrq 

lw{etSfod la?k dk xBu

(Chrysodexis sp.), sphinx moth caterpillar, leaf folder, 
whitefly (B. tabaci), thrips (M. usitatus), leaf miner were 
found in mung bean. Amongst them, major pests were 
thrips, pod borer and spotted pod borer. Blister beetle was 
also observed as voracious and devastating pest but was 
sporadic. In mung bean, spotted pod borer and American 
pod borer appeared in second fortnight of July (0.05 and 
0.06 larvae) and reached to peak (1.02 and 1.01 larvae) in 
first fortnight of September. Mainly jassid, white fly, 
Helicoverpa larvae, aphid and termite were reported in 
clusterbean. Whitefly and jassid reached to peak in the 
first fortnight (6.07 whitefly) and second fortnight (7.61 
jassids) of September.

 Among 
insecticides tested against major insect-pests on chickpea, 
chlorantraniliprole was the most effective against pod 
borer with efficacy of 77.5% and 81.0% and yield of 

-117.59 q ha . In cumin, thiamethoxam was the most 
effective against aphids by reducing insect-pest 

-1population upto 82.2 and 81.5% with yield of 6.90 q ha . 
While on mustard, it reduced aphid population up to 78.0 

-1and 79.6% with maximum yield of 16.6 q ha . On 
clusterbean, thiamethoxam came out as the most effective 
insecticide with 75.3 and 73.8% reduction against jassids 

-1population and yield of 12.39 q ha  In mung bean, 
diafentiuron reduced 74.7 and 75.2% thrips population 

-1with yield of 12.88 q ha  while treatment of emamectin 
benzoate was least effective (43.6 and 45.6%) with yield 

-1of 9.62 q ha . On groundnut, chlorantraniliprole recorded 
as most effective against Helicoverpa with 81.8 and 

-178.2% reduction and yield of 11.8 q ha . 

 Clusterbean plants treated with 

consortium of Trichoderma afroharzianum strain 1F, 

Aneurinibacillus aneurinilyticus  strain 16B, 

Pseudomonas lalkuanensis strain 31B, and Bacillus 

licheniformis strain 223B exhibited least disease index 

(14.7%) and high disease control (85%) over the 

Alternaria blight infected plants. The consortia of 

biocontrol agents significantly enhanced plant growth, 

biomass yield and yield attributes over the controls.

 The consortium of 

Trichoderma afroharzianum 9F, Aneurinibacillus 

Insect-pest management of major crops:

Microbial consortia for clusterbean Alternaria blight 

management:

Microbial consortia for the management of bacterial 

leaf blight of clusterbean:

Microbial consortia for biocontrol of major diseases of 

cumin, clusterbean and moth bean
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vkSj jksx fu;a=.k ¼87-5 izfr'kr½ dk çn'kZu fd;kA lw{etSfod 
la?k ds rgr fu;a=.k dh rqyuk esa ikS/kksa dh o`f)] ck;ksekl mit 
vkSj mit fo'ks"krkvksa esa mYys[kuh; o`f) ntZ dh xbZA

 VªkbdksMekZ czsos 
37,Q] L;wMkseksukl çtkfr 8ch] ,U;wfjuhcSflyl 
,U;wfjfufyfVdl 16ch] vkSj cSflyl osystsafll 32ch ds 
lw{etSfod la?k }kjk Xokj esa eSØksQksfeuk laØfer tM+ lM+u ds 
fy, lcls de jksx ?kVuk vkSj mPp ¼87 izfr'kr½ jksx fu;a=.k dk 
çn'kZu fd;k x;k rFkk Xokj dh o`f)] ck;ksekl mit vkSj mit 
fo'ks"krkvksa dks dkQh gn rd c<+k;kA VªkbdksMekZ flfVªuksfojkbM 
44,Q] cSflyl lcfVfyl 221ch] L;wMkseksukl ykydqvkusafll 
31ch] vkSj cSflyl osystsafll 32ch ds la?k }kjk Xokj esa 
jkbtksfDVksfu;k lksysukbZ ls laØfer tM+ xyu ds fy, lcls de 
jksx ?kVuk vkSj mPp ¼90 izfr'kr½ jksx fu;a=.k dk çn'kZu fd;kA 
bl lw{etSfod la?k us jkbtksfDVksfu;k lksysukbZ tM+ xyu ds 
fo#) Xokj dh o`f)] ck;ksekl mit vkSj mit fo'ks"krkvksa esa 
mYys[kuh; o`f) dhA

 VªkbdksMekZ czsos 
37,Q] L;wMkseksukl çtkfr 8ch] ,U;wfjuhcSflyl 
,U;wfjfufyfVdl 16ch] vkSj cSflyl osystsafll 32ch vkSj 
VªkbdksMekZ flfVªuksfojkbM 44,Q] cSflyl lcfVfyl 221ch] 
L;wMkseksukl ykydqvkusafll 31ch] vkSj cSflyl osystsafll 32ch 
ds la?k us eksB ds eSØksQksfeuk vkSj jkbtksfDVksfu;k lksysukbZ tM+ 
xyu ds fy, lcls de jksx ?kVuk vkSj mPp ¼ Øe'k% 87 izfr'kr 
vkSj 90 izfr'kr½ jksx fu;a=.k çnf'kZr fd;kA nksuksa lw{etSfod 
la?kksa us eSØksQksfeuk vkSj jkbtksfDVksfu;k lksysukbZ laØe.k ls 
çHkkfor eksB ds ikS/kksa dh o`f)] ck;ksekl mit vkSj mit 
fo'ks"krkvksa dks egRoiw.kZ :i ls c<+k;kA

 VªkbdksMekZ 
,ÝksgkftZ;kue 1,Q $ ,U;wjhfucSflyl ,U;wjhfufyfVdl 16ch 
$ L;wMkseksukl ykydqvkusafll 31ch $ csflyl ykbdsfuQ‚feZl 
223ch ds lw{etSfod us vYVjusfj;k cuZ~lkbZ ds izdksi dks de 
fd;k rFkk ç;ksx ds iqujkorhZ o"kZ ds nkSjku thjk dh o`f) vkSj 
mit fo'ks"krkvksa esa mYys[kuh; o`f) ntZ dh xbZA 

 thjk ds ¶;wtsfj;e foYV ds çca/ku ds fy, 
fofHkUu ekbØksfc;y la?k dk mi;ksx djds ,d {ks=h; ç;ksx 
fd;k x;k ¼rkfydk 7-6½A thjk ds ¶;wtsfj;e foYV dks 
L;wMkseksukl çtkfr 2ch] cSflyl ,ekbyksfyfDoQsf'k;Ul 9ch] 
vkSj cSflyl osystsafll 32ch ds ekbØksfc;y la?k ls mipkfjr 
djus ij fu;a=.k dh rqyuk esa 30-5 izfr'kr jksx lwpdkad vkSj 

Xokj dh tM+ xyu ds çca/ku gsrq lw{etSfod la?k%

eksB dh tM+ lM+u ds çca/ku gsrq lw{etSfod la?k%

thjk CykbV ds çca/ku gsrq lw{etSfod la?k%

thjk ds ¶;wtsfj;e foYV ds çca/ku gsrq lw{etSfod la?k dh 

tSo&çHkkodkfjrk%

aneurinilyticus 14B, Bacillus sp. 26B and Pseudomonas 

lalkuanensis 31B exhibited the least disease index 

(12.1%) and disease control (87.5%) for bacterial blight in 

infected clusterbean. The consortium significantly 

enhanced plant growth, biomass yield and yield attributes 

over controls.

 The consortium of Trichoderma breve 37F, 

Pseudomonas sp. 8B, Aneurinibacillus aneurinilyticus 

16B, and Bacillus velezensis 32B exhibited least disease 

incidence and high (87%) disease control for 

Macrophomina infected root rot of clusterbean. The 

consortium significantly enhanced clusterbean growth, 

biomass yield and yield attributes against Macrophomina 

root rot. The consortium of Trichoderma citrinoviride 

44F, Bacillus subtilis 221B, Pseudomonas lalkuanensis 

31B, and Bacillus velezensis 32B exhibited least disease 

incidence and high (90%) disease control for R. solani 

infected root rot of clusterbean. The consortium 

significantly enhanced clusterbean growth, biomass yield 

and yield attributes against R. solani root rot. 

 The consortium of Trichoderma breve 37F, 

Pseudomonas sp. 8B, Aneurinibacillus aneurinilyticus 

16B, and Bacillus velezensis 32B and Trichoderma 

citrinoviride 44F, Bacillus subtilis 221B, Pseudomonas 

lalkuanensis 31B, and Bacillus velezensis 32B exhibited 

least disease incidence and high (87% and 90%) disease 

control for Macrophomina and R. solani root rot of moth 

bean, respectively. Both the consortia significantly 

enhanced plant growth, biomass yield and yield attributes 

of moth bean challenged with Macrophomina and 

R. solani infestation. 

 The consortium of Trichoderma afroharzianum 

1F + Aneurinibacillus aneurinilyticus 16B + 

Pseudomonas lalkuanensis 31B + Bacillus licheniformis 

223B suppressed the Alternaria burnsii and significantly 

increased the cumin growth and yield attributes during 

recurrent year of experimentation. 

 A field 

experiment was conducted using different microbial 

consortia for management of Fusarium wilt of cumin 

(Table 7.6). The microbial consortium of Pseudomonas 

Microbial consortia for the management of root rot of 

clusterbean:

Microbial consortia for the management of root rot of 

moth bean:

Microbial consortia for the management of cumin 

blight:

Bio-efficacy of microbial consortia for the 

management of Fusarium wilt of cumin:
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56-24 izfr'kr jksx fu;a=.k ds lkFk jksx dh ?kVukvksa esa e/;e 
deh ns[kh xbZA gkykafd] VªkbdksMekZ ,VªksC:ue 15,Q $ 
L;wMkseksukl çtkfr 2ch] cSflyl ,ekbyksfyfDoQsf'k;Ul 9ch] 
vkSj cSflyl osystsafll 32ch ds la?k us lcls de izfr'kr jksx 
lwpdkad ¼19-4 izfr'kr½ vkSj mPp jksx fu;a=.k ¼72-2 izfr'kr½ ds 
lkFk lcls vk'kktud ifj.kke çnku fd,] tks ldkjkRed 
fu;a=.k ls Hkh vkxs fudy x;kA pkjksa lw{etho la?kksa ds mi;ksx 
ls ldkjkRed fu;a=.k] udkjkRed fu;a=.k vkSj rhu thok.kq la?kksa 
dh rqyuk esa Øe'k% 97-6 izfr'kr] 21-6 izfr'kr vkSj 7-7 izfr'kr 
vf/kd cht mit çkIr gqbZA

e`nk tfur jksxk.kqvksa ds çca/ku ds fy, Hkw[kaMksa dh feêh esa 
uhe dh [kyh vkSj tSo fu;a=d dkjdksa dks fefJr fd;k x;k rFkk 
cqokbZ ls igys chtksa dks VªkbdksMekZ }kjk 4 xzke izfr fd-xzk- dh nj 
ls mipkfjr fd;k x;kA tSfod Hkw[kaMksa esa thjk] ljlksa] cktjk 
vkSj ewax dh Qlyksa esa jksxksa ds çca/ku gsrq fofHkUu ouLifr;ksa 
¼vkd dk vdZ 5 izfr'kr $ uhe ds iÙks 2 izfr'kr $ xksew=½ ds 
,dy ;k fofHkUu la;kstuksa esa tSo fu;a=d dkjdksa ds lkFk 
fNM+dko fd;k x;kA thjk esas vYVjusfj;k CykbV vkSj ikmMjh 
feYM`;q ds izca/ku esa vkd $ fcyk;rh ccwy $ uhe ds iÙkksa ds vdZ 
dk fNM+dko csgrj ik;k x;kA gkykafd] VªkbdksMekZ vkSj 
L;wMkseksukl ds la;kstu dk fNM+dko ewax dh cSDVhfj;y CykbV 
ds çca/ku esa lcls vPNk FkkA e`nk fo'ys"k.k ls ¶;wtsfj;e vkSj 
VªkbdksMekZ dh vkcknh esa xfr'khy cnyko dk irk pyk] ftlls 
jksx çca/ku ij Qly&feêh dh ijLij fØ;k ds çHkko ij çdk'k 

4Mkyk x;kA ¶;wtsfj;e ¼11-0 × 10  lh,Q;q izfr xzk- feêh½ dh 
5

çkjafHkd tula[;k ?kuRo /khjs&/khjs c<+dj 10-6 × 10  lh,Q;q 
izfr xzk- feêh gks xbZ tcfd fuoklh ekbØks¶yksjk] fo'ks"k :i ls 

e`nk tfur jksxk.kqvksa dk tSfod çca/ku

sp. 2B, Bacillus amyloliquifaciens 9B, and Bacillus 

velezensis 32B challenged with FOC, demonstrated a 

moderate reduction in disease incidence with 30.5% PDI 

and 56.24% disease control over the positive control. 

However, consortium of Trichoderma atrobruneum 15F + 

Pseudomonas sp. 2B, Bacillus amyloliquifaciens 9B, and 

Bacillus velezensis 32B, exhibited the most promising 

results with lowest PDI (19.4%) and higher disease 

control (72.2%), surpassing even the positive control. The 

use of four microbe consortia resulted in 97.6%, 21.6% 

and 7.7% higher seed yield, over the positive control, 

negative control and three bacterial consortia, 

respectively.  

 Neem cake and biocontrol agents were amended in 

the soil and seeds were treated with Trichoderma @ 4 g 
-1kg  before sowing to manage soil-borne pathogens during 

rabi and kharif seasons. Prophylactic sprays of botanicals 

(extract of Calotropis procera 5% + Neem leaves 2% + 

cow urine) with biocontrol agents alone or in different 

combinations were used for managing diseases in cumin, 

mustard, pearl millet and mung bean crops in organic 

plots. Spray of Calotropis procera + P. juliflora + Neem 

leaves extract found superior against Alternaria blight 

and powdery mildew of cumin. However, the spray of 

combination of Trichoderma and Pseudomonas showed 

best performance in managing bacterial blight of mung 

bean. Soil analysis revealed dynamic shifts in Fusarium 

and Trichoderma populations, highlighting the impact of 

crop-soil interactions on disease management. The initial 
4 -1population density of FOC (11.0 × 10 cfu g  soil) 

-1increased progressively to 10.6 × 105 cfu g  soil and 

Organic management of soil-borne pathogens
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3
tSo fu;a=d dkjd VªkbdksMekZ çtkfr dk ?kuRo 7-2 × 10  ls 

344-1 × 10  lh,Q;q izfr xzk- feêh rd Fkk] tks Qly dh mifLFkfr 
vkSj dVkbZ ds ckn mrkj&p<+ko dks n'kkZrk gS] ftlesa lcls 
vf/kd lkaærk 0 ls 5 ls-eh- dh xgjkbZ ij ns[kh xbZA

tks/kiqj vkSj tSlyesj ftyksa ds thjk mxkus okys {ks=ksa esa pkj 
O;kid losZ{k.k fd, x, vkSj jksxxzLr ikS/kksa vkSj feêh ds uewus 
DokMªsV~l –f"Vdks.k dk mi;ksx djds ,d= fd, x,A fofHkUu 
LFkkuksa ij izfr'kr jksx lwpdkad ¼5 izfr'kr ls 78 izfr'kr½ vkSj 
izfr'kr jksx y{k.k ¼2-5 izfr'kr  ls 55-4 izfr'kr½ esa egRoiw.kZ 
fHkUurk ns[kh xbZ] tks thjk dh Qly ij jksx ds çHkko ds O;kid 
foLrkj dks n'kkZrk gSA v/;;u esa dqy 56 QQwan lao/kZuksa dks vyx 
fd;k x;k vkSj lw{e ijh{k.k dk mi;ksx djds vYVjusfj;k 
jksxtud okys 28 i`FkDdj.kksa dh igpku dh xbZA :ikRed ¼jax] 
fodkl iSVuZ½ vkSj lw{en'khZ ¼vkdkj] lsIVs'ku] chDl dh 
mifLFkfr ;k vuqifLFkfr] yackbZ] O;kl vkfn½ fo'ks"krkvksa ds fy, 
i`FkDdj.kksa esa dkQh ifjorZu'khyrk ns[kh xbZ ¼fp= 7-3½A 
tSo&QQwanuk'kh ds fy, rsjg i`FkDdj.kksa dh igpku dh xbZ rFkk 
ç;ksx'kkyk v/;;uksa ds fy, 'kq) fd;k x;kA bu i`FkDdj.kksa ds 
'kq) dYplZ dks rS;kj fd;k x;k vkSj vk.kfod v/;;uksa ds fy, 
lajf{kr j[kk x;k gSA 

thjk ds vYVjusfj;k CykbV ds çca/ku esa tSo&QQwanuk'kh

density of resident microflora, particularly the biocontrol 
3agent Trichoderma species, ranged from 7.2 × 10  to 44.1 

3 -1× 10 cfu g , exhibiting fluctuations in the presence and 

after the harvest of crop, with the highest concentration 

observed at a depth of 0-5 cm.

Four comprehensive surveys were carried out in 

cumin-growing areas of Jodhpur and Jaisalmer districts 

and the diseased plants and soil samples were collected 

using quadrates approach. Significant variation in the PDI 

(5% to 78%) and PDS (2.5% to 55.4%) was observed 

across different locations indicating a broad spectrum of 

disease impact on cumin crop. A total of 56 fungal cultures 

were isolated and 28 isolates were identified having 

Alternaria pathogen using microscopic examination. 

Considerable variability was observed in isolates for 

morphological (color, growth pattern) and microscopical 

(shape, septations, presence or absence of beaks, length, 

diameter etc.) characteristics (Fig 7.3). Thirteen isolates 

have been identified for bio-fungicides and purified for 

dual culture in laboratory studies. The pure cultures of 

these isolates were prepared and preserved for further 

molecular studies.                   

Bio-fungicides in managing Alternaria blight of cumin 

JUABC- 13 JUABC- 12 JUABC- 6

JUABC- 1 JUABC- 12 JUABC- 16- 4

fp= 7-3 thjk ds vYVjusfj;k i`FkDdj.kksa dh chtk.kq ifjorZu'khyrk ,oa lw{en'khZ –'; 
Fig. 7.3 Spore variability and microscopic view of Alternaria isolates of cumin 
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fry esa foYV vkSj tM+ xyu ds çca/ku ds fy, ekbØksck;kse dh 

tSo fu;a=.k {kerk

tks/kiqj vkSj ikyh ftyksa ds fry mxkus okys {ks=ksa dk 

losZ{k.k fd;k x;k vkSj fofHkUu QQwan vkSj thok.kq tSo fu;a=.k 

dkjdksa ,oa jksxtudksa tSls eSØksQksfeuk vkSj ¶;wtsfj;e ds 

i`FkDdj.k ds fy, feêh vkSj jksxxzLr ikS/kksa ds uewus ,d= fd, 

x,A mUuhl jksxtud i`FkDdj.kksa] ukS VªkbdksMekZ çtkfr;ka vkSj 

iaæg thok.kq çtkfr;ksa dks vyx djds 'kq) fd;k x;kA chekj 

Hkw[kaM ds fodkl gsrq eSØksQksfeuk Qsfl;ksfyuk vkSj ¶;wtsfj;e 

v‚DlhLiksje dk jsr eDdk ehy ehfM;k ij xq.ku fd;k x;kA 

eSØksQksfeuk Qsfl;ksfyuk dh çkjafHkd LdsysjksfV;y vkSj chtk.kq 
8x.kuk 6-5 × 10  LDysjksfV;k izfr xzk- feêh dh nj ls vkSj 

8
¶;wtsfj;e v‚DlhLiksje dh 3 × 10  lh,Q;q izfr xzk- feêh dh nj 

ls chekj Hkw[kaM esa feyk;k x;kA nks vfrlaosnu'khy ekud fdLeksa 

¼ohvkjvkbZ&1 vkSj ohvkjvkbZ&2½ ds lkFk fry ds thuizk#iksa ¼64 

vfHkxe½ dks [ksr vkSj xeys ds ç;ksxksa esa tM+ xyu vkSj foYV ds 

fo#) çfrjks/k ds fy, ij[kk x;kA [ksr dh fLFkfr;ksa ds rgr] jksx 

dh ?kVuk 0 ls 13-3 izfr'kr rd Fkh] tks e/;e :i ls çfrjks/kh 

çfrfØ;kvksa dks çnf'kZr djrh gSA blds vykok] vadqj.k ¼398-40 

fe-eh-½ ls ysdj Qwy vkus ds pj.kksa ¼130 fe-eh-½ ds nkSjku i;kZIr 

o"kkZ us yxkrkj ueh dh fLFkfr ds dkj.k chekj Hkw[kaMksa esa jksx 

?kVuk dks de dj fn;kA

 p;fur 

fry thuizk#iksa ¼vkjVh&372] vkj,eVh&525] vkj,eVh&544] 

vkj,eVh&610] vkj,eVh&621] vkj,eVh&625] vkj,eVh&644] 

vkj,eVh&646] vkj,eVh&648] vkj,eVh&650] vkj,eVh&653] 

vkj,eVh&625] vkj,eVh&530 vkSj vkj,eVh&503½ esa 

eSØksQksfeuk xyu ds jksxtudrk ijh{k.k ds fy, VwFkfid fof/k 

dk mi;ksx fd;k x;kA bu thuizk#iksa esa jksx ds çkjafHkd y{k.k 

vkSj Qwy dk tYnh vkuk fn[kkbZ fn;kA ifj.kkeksa esa jksxxzLr ikS/kksa 

dk eqj>kuk vkSj tM+ksa dk xyuk tSls fof'k"V jksx y{k.k fn[kkbZ 

fn, ¼fp= 7-4½A 

fry ds 

64 thuizk#iksa dks xeyksa esa mxkdj ¶;wtsfj;e foYV ds fo#) 

tkap dh xbZA ikS/kksa dks ¶;wtsfj;e v‚DlhLiksje ds buksdqye esa 

Mqcks;k x;k vkSj mlds ckn VwFkfid fof/k ls ikS/ks ds fodkl ds 45 

fnuksa ij buksD;wys'ku fd;k x;k ¼fp= 7-5½A ifj.kkeksa ls irk 

pyk fd thuizk#iksa dh 13 ykbusa ¶;wtsfj;e foYV ds çfr 

laosnu'khy Fkha] 17 us e/;e :i ls çfrjks/kh çfrfØ;k fn[kkbZ 

tcfd 34 us ¶;wtsfj;e foYV ds çfr çfrjks/kh çfrfØ;k fn[kkbZA

[ksr dh ifjfLFkfr;ksa esa Vhdkdj.k dh VwFkfid fof/k%

xeyksa esa ¶;wtsfj;e foYV ds fo#) thuizk#iksa dh tkap% 

Biocontrol potential of microbiomes for managing wilt 

and root rot in sesame

Sesame (Sesamum indicum) growing areas of the 

Jodhpur and Pali were surveyed and soil and diseased 

plant samples were collected for isolation of various 

fungal and bacterial biocontrol agents and pathogens viz., 

Macrophomina and Fusarium. Nineteen pathogenic 

isolates, nine Trichoderma species and fifteen bacterial 

species have been isolated and purified. Macrophomina 

phaseolina and Fusarium oxysporum f. sp. sesame were 

multiplied on sand maize meal media for development of 

sick plot. The initial sclerotial and spore counts of 
8 -1M. phaseolina @ 6.5 × 10  Sclerotia g  soil and F. 

8 -1oxysporum f. sp. sesami @ 3 × 10 cfu g  soil were added 

into sick plot. Sesame germplasm (64 accessions) with 

two susceptible checks (VRI-1 and VRI-2) were screened 

for resistance against root rot and wilt in field and pot 

experiments. Under field conditions, disease incidence 

ranged from 0 to 13.3% exhibiting moderately resistant to 

resistant reactions. Furthermore, the substantial rainfall 

during the seedling (398.40 mm) to flowering stages (130 

mm) lowered incidence in sick plots due to consistent 

moist conditions.

 Toothpick method was used for pathogenicity 

test of Macrophomina rot in selected sesame germplasm 

(RT-372, RMT 525, RMT-544, RMT- 610, RMT-621, 

RMT-625, RMT-644, RMT-646, RMT-648, RMT-650, 

RMT-653, RMT-625, RMT-530 and RMT-503). These 

germplasms showed initial symptoms of disease and early 

flowering. Results showed development of typical 

disease symptoms viz., wilting of diseased plants and root 

decay (Fig. 7.4). 

 Screening against Fusarium wilt was 

conducted in pots using 64 sesame germplasm. Seedlings 

were dipped in inoculums of F. oxysporium. f.sp. sesame 

followed by the inoculation at 45 days of plant growth 

through toothpick method (Fig. 7.5). The results revealed 

that 13 lines of germplasm were susceptible to Fusarium 

wilt, 17 showed moderately resistant reaction and 34 

showed resistant reaction to Fusarium wilt.

Toothpick method of inoculation under field 

condition:

Screening of germplasm against Fusarium wilt under 

pot condition:
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fp= 7-4 [ksr dh ifjfLFkfr;ksa esa oSfj,Vy LØhfuax ds fy, Vhdkdj.k dh VwFkfid fof/k
Fig. 7.4 Toothpick method of inoculation for varietal screening under field condition

Toothpick method of inoculation Typical symptoms of root rot

(a) Growing seedling in nursery bags (b) Seedling dip in Fusarium inoculum (c) Transplantation of inoculated seedling

(d) Screening of sesame germplasm
against Fusarium wilt

(e) Typical symptoms of 
Fusarium wilt in RMT- 572

fp= 7-5 xeyksa esa ¶;wtsfj;e foYV ds fo#) teZIykTe dh tkap ¼a,&bZ½
Fig. 7.5  Screening of germplasm against Fusarium wilt in pots (a-e)



142

thok.kq >qylk jksx ds çfr çfrjks/k lzksrksa dh igpku

'kq"d {ks= esa Ñard thoksa dk ikfjfLFkfrd ewY;k¡du

d'ks#dh dhVksa }kjk Qly {kfr dk vkdyu

dqy 144 fof'k"V Xokj thuçk:iksa] ftuesa mUur çtuu 
iafä;k¡] mRifjofrZ iafä;k¡ vkSj okf.kfT;d çfof"V;ksa ds 
lkFk&lkFk vfrlaosnu'khy iafä;k¡ vkjthlh&1066 vkSj iwlk 
uocgkj Hkh lEefyr jgh] dk tsaFkkseksul ,DlksuksiksfMl isFkksoj 
lk;eksfIlfMl ds dkj.k gksus okys thok.kq >qylk jksx ds fy, 
ewY;ka¡du fd;k x;kA thu çk:iksa dh LØhfuax gsrq ,fiQkbVksfVd 
fLFkfr cukus ds fy, jksxdkjdksa dk rhu ckj fNM+dko fd;k x;kA 
jksx dh xaHkhjrk dks cqvkbZ ds 50] 59 vkSj 71 fnu ckn 0 ls 9 ds 
ekud iSekus ij ekik x;kA çR;sd Xokj thu çk:i esa 
,fiQkbVksfVd {ks= dh fLFkfr;ksa esa >qylk jksx ds y{k.k fn[kkbZ 
fn,A pkj Xokj thu çk:i thth&1@1] chth&1@2] chth&2 
vkSj chth&3 us ,fiQkbVksfVd {ks= dh fLFkfr;ksa esa >qylk jksx ds 
çfr e/;e çfrjks/k çfrfØ;k fn[kkbZA Qyh laØe.k rduhd  dk 
mi;ksx djds vfrlaosnu'khy tk¡p çfof"V ¼vkjthlh&1066½ ds 
lkFk 88 fof'k"V thu çk:iksa dk bu&foVªks ifjfLFkfr;ksa esa >qylk 
jksx çfrjks/kdrk ds fy, ewY;k¡du fd;k x;kA vf/kdka'k thu 
çk:iksa us tsaFkkseksul ,DlksuksiksfMl isFkksoj lk;eksfIlfMl ds çfr 
laosnu'khyrk fn[kkbZ] tcfd nks thu çk:iksa lh,tsMth&17&4 
vkSj lh,tsMth&21&27 us e/;e laosnu'khyrk çnf'kZr dhA 
blds vykok] [kjhQ _rq 2023 ds nkSjku U;wure jksx çxfr oØ 
{ks= okys i`Fkd`fjr 17 thu çk:iksa dks Hkh bu&foVªks ifjfLFkfr;ksa 
esa ewY;kafdr fd;k x;kA buesa ls thuçk:i chth&3 vkSj e: 
Xokj&2 us tsaFkkseksul ,DlksuksiksfMl isFkksoj lk;eksfIlfMl ds 
çfr e/;e çfrjks/k çnf'kZr fd;kA

rhu çeq[k ç.kkfy;ksa vFkkZr ckxokuh] flYoh&pkjkxkg vkSj 
—f"k&pkjkxkg esa lhvkj QkeZ esa ekfld losZ{k.k ls irk pyk fd 
mÙkjh ike fxygjh ¼67-74 çfr'kr½ dh ç/kkurk gS] blds ckn 
VsVsjk bafMdk ¼21-77 çfr'kr½ dk LFkku jgkA idM+h xbZ vU; 
çtkfr;k¡ xksyqaMk ,yksbVh ¼8-87 çfr'kr½] vkSj jSVl jSVl ¼1-61 
çfr'kr½ FkhaA fofHkUu Qly ç.kkfy;ksa esa lcls vf/kd —ard] 
ckxokuh ¼42-47 çfr'kr½] rFkk mlds ckn flYoh&pkjkxkg ¼33-
06 çfr'kr½ vkSj —f"k&pkjkxkg ¼24-19 çfr'kr½ ls idMs+ x,A

if'peh jktLFkku ds ik¡p ftyksa esa d'ks#dh dhVksa ds dkj.k 
jch vkSj [kjhQ dh Qlyksa esa gksus okyh {kfr tSlyesj ds ugj {ks= 
esa ugha ns[kh xbZ] D;ksafd ;gka vf/kdka'k [ksrksa dks fofHkUu çdkj dh 
ckM+ksa ls lajf{kr fd;k x;k FkkA gkyk¡fd] [kjhQ dh Qly esa 
—ard laØe.k ns[kk x;k] ftlls cktjk] ewax vkSj Xokj esa 1 ls 2 

Identification of resistance source against bacterial 

leaf blight in clusterbean

Ecological evaluation of rodent fauna in arid zone

Assessment of crop damage by vertebrate pests 

 A total of 144 elite genotypes of clusterbean 

including advanced breeding lines, mutants and 

commercial cultivars along with susceptible checks 

(RGC-1066 and Pusa Nav Bahar) were evaluated against 

bacterial leaf blight (BLB) caused by Xanthomonas 

axonopodis pv cyamopsidis. The inoculums were sprayed 

three times to create the epiphytotic condition to screen 

the genotypes. The severity of disease was measured at 50 

days after sowing (DAS), 59 DAS, and 71 DAS by using a 

0-9 scale. Every genotype showed symptoms of BLB in 

epiphytotic field conditions. Four genotypes GG 1/1, BG 

1/2, BG 2 and BG 3 showed moderate resistance reaction 

against BLB in epiphytotic field conditions.

Similarly, 88 elite genotypes of clusterbean along 

with the susceptible check (RGC-1066) were evaluated 

for genotype resistance to BLB under in-vitro conditions 

using the pod inoculation technique. Most of genotypes 

showed susceptible reaction against X. axonopodis pv. 

cyamopsidis whereas two genotypes CAZG-17-4 and 

CAZG-21-27 showed moderate susceptibility against 

BLB. Besides this, 17 elite genotypes segregated during 

kharif 2023 for minimum area under disease progress 

curve were also evaluated under in-vitro conditions and 

genotypes BG-3 and Maru guar-2 showed moderate 

resistance against X. axonopodis pv. cyamopsidis. 

Monthly survey in CR farm in the three major 

systems viz, horticulture, silvi-pasture and agri-pasture 

revealed predominance of Northern Palm squirrel 

(67.74%) followed by Tatera indica (21.77%). Other 

species trapped were Golunda elloiti (8.87%), and Rattus 

rattus (1.61%). Among various cropping systems 

maximum number of individuals were trapped from 

horticulture (42.47%) followed by silvi-pasture (33.06%) 

and agri-pastoral (24.19%).

The damage in rabi and kharif crops in five districts 

of western Rajasthan due to vertebrate pests was not 

observed in the canal area of Jaisalmer, as most of the 

fields were protected with different kinds of fencings. 

However, rodent infestation was noticed in kharif crop, 

causing 1-2% damage in pearl millet, mung bean and 
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çfr'kr dh {kfr gqbZA chdkusj ds es?kklj vkSj pwaMklj xk¡oksa esa 
pwgksa ds dkj.k xsgw¡ vkSj ljlksa dh Qly dks cgqr xaHkhj ¼5 ls 10 
çfr'kr½ uqdlku gqvkA blh rjg] ckM+esj esa xsgw¡] thjk vkSj 
blcxksy esa pwgksa ds dkj.k 6 ls 13 çfr'kr ds chp dk uqdlku 
ntZ fd;k x;kA lhdj esa] cktjk vkSj ewax dh Qly esa xaHkhj 
uqdlku ¼4 ls 13 çfr'kr½ ns[kk x;kA blds vykok] ukxkSj esa 
taxyh lwvj vkSj uhyxk; dh ?kVuk,a Hkh ns[kh xbZaA bZlcxksy] 
thjk vkSj ljlksa esa taxyh lwvj] —ard vkSj uhyxk; ds dkj.k 
Øe'k% 8 ls 10] 5 ls 7 vkSj 1 ls 2 çfr'kr dh {kfr ntZ dh xbZA

lqjf{kr vkSj i;kZoj.k&vuqdwy —ard çca/ku rduhd 
fodflr djus ds fy,] dM+os iapkax ds jktk dkyes?k dk bafM;u 
xsfcZy ds fu;a=.k ds fy, fod"kZd@fuokjd çHkko ds fy, 
ewY;k¡du fd;k x;kA dkyes?k ds iapkax dks vyx&vyx lkaærk 
¼1 ls 10 çfr'kr½ esa cktjk ds pkjs esa feyk;k x;k vkSj ik¡p fnuksa 
ds fy, fcuk fdlh fodYi dh fLFkfr esa pkj çfr—fr;ksa esa bafM;u 
xsfcZy dks fn;k x;kA mipkfjr pkjs esa ;g 1-38 ls 3-28 xzk- çfr 
100 xzk- 'kkjhfjd otu dh lhek esa Fkk] tcfd iwoZ&mipkj esa 
5-03 ls 8-16 xzke çfr 100 xzk- 'kkjhfjd otu vkSj mipkj ds ckn 
ds pkjs esa 6-03 ls 9-60 xzk- çfr 100 xzk- 'kkjhfjd otu ik;k 
x;kA ;|fi mipkj ds ckn lkns pkjs dh [kir esa] dksbZ çHkko ugha 
ns[kk x;k] fQj Hkh 5-50 ls 13-00 xzk- dh lhek esa otu esa deh 
ntZ dh xbZA pkjs esa iapkax dh U;wure lkaærk ¼1 ls 3 çfr'kr½ dk 
vPNk fuokjd çHkko ik;k x;kA

bafM;u xsfcZy dh jksdFkke ds fy, çca/ku çkS|ksfxdh 

clusterbean. In Meghasar and Chundasar villages of 

Bikaner, the damage in wheat and mustard crops was very 

severe (5-10%) due to rodents. Similarly, in Barmer, 

damage due to rodents was in the range of 6-13% in wheat, 

cumin and isabgol. In Sikar, the pearl millet and mung 

bean were damaged severely (4-13%). Besides rodents, 

the incidence of wild boar and nilgai was also noticed in 

Nagaur district. The damage due to wild boar, rodents and 

nilgai were 8-10%, 5-7% and 1-2% respectively in 

isabgol, cumin, mustard. 

To develop safer and eco-friendly rodent 

management technology, Kalmegh, the king of bitterent 

panchang was evaluated for repellent/deterrent effect 

against Indian gerbil. Panchang of kalmegh was mixed in 

different concentrations (1-10%) in pearl millet bait and 

offered to the Indian gerbil in replications of 4 under 

no-choice condition for five days. It was in the range of 
-11.38-3.28 g 100 g body weight  in treated bait against 
-15.03-8.16 g100 g body weight  in pre-treatment and 

-16.03-9.60 g 100 g body weight  in post-treatment bait. 

Though in post-treatment plain bait consumption, no 

imprinting effect was noticed, yet a weight reduction in 

the range of 5.50-13.00 g was recorded. The minimum 

concentration (1-3%) of panchang in bait showed a good 

deterrent effect.

Management Technologies against Indian Gerbil 
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xSj&ikjEifjd ÅtkZ lzksr] d̀f"k ;kfU=dh vkSj ÅtkZ
Non-conventional Energy Sources, Farm Machinery and Power

dYVhosVj ds Vkbu ij yxs bysDVªkWfud jksi.k bdkbZ dk fodkl 

,oa çn'kZu ewY;k¡du

Lora= ¶yksfVax ¼eqä½ Qjks&vksiuj dh fMtkbu vkSj fodkl% 

ikjaifjd cht fMªy ;k jksi.k bdkbZ }kjk thjk vkSj vU; NksVs 

chtksa dh cqokbZ ds fy, fujarj tqrkbZ dh xgjkbZ cuk, j[kus ds 

fy, dqN mi;qä vk;keksa ¼fp= 8-1½ ds lkFk çR;sd Vkbu ;k 'kSad 

dh Lora=rk okys ,d Lora= ¶yksfVax ¼eqä½ Qjks vksiuj dk 

fodkl fd;k x;kA çR;sd Qjks&vksiuj dks ,d ifg;k&vk/kkfjr 

/kqjh ij yxk;k x;k] ftlls ;g Lora= :i ls ?kwe ldsA 

Qjks&vksiuj dh ;g fMtkbu vleku HkwHkkx ij vuqdwfyr gksus 

esa l{ke ikbZ xbZ] ifj.kkeLo#i feêh dh fLFkfr ;k LFkyk—fr esa 

fHkUurk ds ckotwn Hkh ,d leku xgjkbZ ij tqrkbZ laHko gks ldhA 

Qjks&vksiulZ dh Lora= fØ;k ls Qly dh tM+ksa dks uqdlku ls 

cpk;k tk ldk] lkFk gh e`nk ok;q lapkj vkSj ueh çfr/kkj.k dks 

Hkh vuqdwyre cuk, j[kus esa lgk;rk feyhA ;a= ds ifg;ksa dks 

,d leku xgjkbZ cuk, j[kus vkSj e`nk dh ijr dks <dus ds 

Development and performance evaluation of 

electronic planter module retrofitting on cultivator 

tyne

Design and development of independent floating (free) 

furrow opener: An independent floating (free) furrow 

opener having the independence of each tyne or shank has 

been developed with some appropriate dimensions (Fig. 

8.1) to maintain consistent tillage depth for sowing of 

cumin and other small seeds. Each furrow opener was 

mounted on a wheel-based pivot, allowing it to float 

independently. The design enabled the furrow openers to 

adjust to uneven terrain, ensuring that the depth of 

cultivation remains consistent across the field, regardless 

of variations in soil condition or topography. The 

independent action of the furrow openers reduced the risk 

of damage to the crop root system while optimizing soil 

aeration, and moisture retention. The wheels were 

designed to maintain uniform depth and provide soil 

fp= 8-1 çeq[k vk;keksa ¼fe-eh-½ ds lkFk Lora= ¶yksfVax Qjks&vksiuj dh dEI;wVj vk/kkfjr fMtkbu
Fig. 8.1 CAD design of independent floating furrow openers with major dimensions (mm)
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lkFk&lkFk chtksa ds tM+ {ks= esa ueh dks lajf{kr j[kus gsrq la?kuu 

çnku djus ds fy, fMtkbu fd;k x;kA ;a= ds pkyd dks 

xgjkbZ fu;a=.k lqfo/kk ds dkj.k] tqrkbZ ds nkSjku xgjkbZ ds 

vko';drkuqlkj lek;kstu esa enn feyrh gSA dEI;wVj 

vk/kkfjr bl ;a= dks laLFkku dh fuekZ.k dk;Z'kkyk esa rS;kj fd;k 

x;k ¼fp= 8-2½A

cover as well as compaction to conserve the moisture at 

the root zone of placed seeds. The depth control 

mechanism helped the operators to adjust the working 

depth of the furrow openers according to their 

requirements. As per CAD design, the newly independent 

floating furrow opener was fabricated in the fabrication 

workshop (Fig. 8.2).

uo fodflr Lora= ¶yksfVax Qjks&vksiuj ij yxs bysDVª‚fud 

jksi.k bdkbZ dk {ks= çn'kZu% f=&vk;keh eqnzd }kjk ,d cht 

iSekb'k ifV~Vdk ¼O;kl yxHkx 100 fe-eh-] eksVkbZ yxHkx 7-5 

fe-eh-½ dk fuekZ.k fd;k x;k] ftlesa thjk ds HkkSfrd xq.kksa ¼yackbZ 

yxHkx 4-11 ls 6-11 fe-eh-] pkSM+kbZ yxHkx 1-1 ls 1-61 fe-eh-] 

eksVkbZ yxHkx 0-43 ls 1-51 fe-eh-½ ds vk/kkj ij 5-5 fe-eh- O;kl 

vkSj 2-5 fe-eh- yackbZ ds csyukdkj [kkaps cuk, x,A chtksa ds 

?kuRo ¼thjk ds cht dk ?kuRo yxHkx 0-41 ls 0-48 xzk- izfr ?ku 

ls-eh-½ vkSj izfr gtkj chtksa ds otu ds vk/kkj ij cht nj ¼thjk 

ds gtkj cht dk otu yxHkx 4-27 ls 5-33 xzk-½ ds vuqlkj 

bysDVª‚fud jksi.k bdkbZ ds g‚ij {kerk dh x.kuk dh xbZA 

dwVys[ku vuqyXud iz.kkyh ;qDr 38 ls-eh- O;kl okys ,d u;s 

vk/kkj ifg, dk fuekZ.k fd;k x;kA thjk esa fofHkUu cht njksa ,oa 

ikS/ks ls ikS/ks ds chp dh nwjh ds lkFk ?kw.khZ dwVys[ku vk/kkfjr 

Field performance of electronic planter modules 

retrofitted on newly developed independent floating 

furrow openers: A seed metering plate (diameter ˜ 100 

mm; thickness ˜  7.5 mm) was fabricated using a 3D 

printer, featuring a cylindrical groove with a diameter of 

5.5 mm and a length of 2.5 mm based on physical 

properties of cumin seeds (length ̃  4.11-6.11 mm, width ̃  

1.1-1.61 mm; thickness ˜  0.43-1.51 mm). The hopper 

capacity of the electronic planter module has been 

decided based on bulk density (cumin bulk density ̃  0.41-
-30.48 g cm ) and seed rate of crop calculated based on 

thousand seed weight (cumin thousand seed weight ˜  

4.27-5.33 g). A new ground wheel (GW) was designed 

and developed by keeping a diameter of 38 cm with an 

encoder attachment system on it. Speed calibration of the 

seed metering plate (SMP) with a rotary encoder-based 

fp= 8-2 çeq[k ?kVdksa ds lkFk fufeZr Lora= ¶yksfVax Qjks&vksiuj
Fig. 8.2 Fabricated independent floating furrow openers with major components

1. 3-Point linkage

2. Main frame

3. Width adjusting bar

4. Bearing attached on 
width

5. True rod fixed on 
rotating bars

6. Rotating bar

7. Furrow opener with 
seeding boot 

8. Opener holder 

9. Depth adjusting bar

10. Depth controlling and 
compaction wheels
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vk/kkj ifg, ds lkFk cht iSekb'k ifV~Vdk dk xfr va'kkadu 

fd;k x;k ¼rkfydk 8-1½A ;s njsa 45 ls-eh- dh iafä ls iafä dh 

nwjh ds lkFk gkfly dh tk ldhaA

ground wheel was done with different seed rates and 

plant-to-plant distances in cumin (Table 8.1). These rates 

were achieved with a row-to-row distance of 45 cm. 

Lora= ¶yksfVax Qjks&vksiuj ij yxs bysDVª‚fud jksi.k  

bdkbZ ds dbZ {ks= ijh{k.kksa ds ckn] dktjh QkeZ esa pkj Cy‚dksa esa 

foHkkftr ,d ,dM+ Hkwfe ds rgr thjk ds cht dh cqokbZ ds fy, 

blds {ks= çn'kZu dk ewY;k¡du fd;k x;k ¼fp= 8-3½A 

Qjks&vksiuj flLVe dh xgjkbZ&fu;a=.k ç.kkyh dk mi;ksx 

djds chtkjksi.k dh xgjkbZ 2 ls 3 ls-eh- j[kh xbZA v/;;u ds 

igys Cy‚d esa] 3-9 fd-xzk- çfr gsDVs;j cht nj ds lkFk] 

1 oxZehVj {ks= esa thjk dh ikS/kksa dh dqy la[;k 55 ikbZ xbZ rFkk 

nwljs Cy‚d esa] tgka cht nj 1-8 fd-xzk- çfr gsDVs;j Fkh] ogka ikS/kksa 

dh la[;k 36 Fkh] tcfd mipkfjr thjk ds lkFk cks, x, rhljs 

Cy‚d esa 3-9 fd-xzk- çfr gsDVs;j cht nj ds lkFk 1 oxZehVj {ks= 

esa ikS/kksa dh la[;k 54 ikbZ xbZA cht nj 7-8 fd-xzk- çfr gsDVs;j ds 

lkFk pkSFks Cy‚d esa 1 oxZ ehVj {ks= esa ikS/kksa dh la[;k 97 ikbZ xbZA 

ikS/ks ls ikS/ks ds chp vkSlr nwjh 6-29 ls-eh- j[kh xbZA 

After several trials of electronic planter modules 
retrofitted on newly developed independent floating 
furrow openers in the field, its performance was evaluated 
for the sowing of cumin seed in CAZRI farm under one 
acre of land divided into four blocks (Fig. 8.3). The seed 
placement depth was maintained at 2-3 cm using the 
depth-controlling mechanism of the furrow opener 

-1system. In the first block, with the seed rate of 3.9 kg ha , 
the plant population of cumin was 55 within 1 m² area. In 

-1the second block, where the seed rate was 1.8 kg ha , the 
 observed plant population was 36, while in third block 

(sown with treated cumin seeds) the plant population was 
2 -154 under an area of 1 m with the seed rate of 3.9 kg ha . In 

-1the fourth block when the seed rate was kept as 7.8 kg ha , 
2 the plant population was 97 within 1 m area, with an 

average plant-to-plant distance of 6.29 cm. This newly 

fp= 8-3 uo fodflr Lora= ¶yksfVax Qjks&vksiuj yxs bysDVª‚fud jksi.k bdkbZ dk {ks= çn'kZu ewY;k¡du
Fig. 8.3 Performance evaluation of electronic planter modules retrofitted on newly developed independent floating furrow openers

rkfydk 8-1 bysDVª‚fud jksi.k bdkbZ dk xfr va'kkadu ,oa thjk dh cht nj
Table 8.1 Speed calibration of electronic planter modules and seed rate of cumin 
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—f"k&oksYVh; ç.kkyh ds varxZr vU; Qlyksa] tSls lkSaQ] ljlksa 

vkSj esFkh ds lkFk Hkh bl uo fodflr cqokbZ ç.kkyh dk ijh{k.k 

fd;k x;kA

eksVj dh xfr dks 
fu;af=r djus vkSj blds çn'kZu dks vuqdwyre cukus ds fy, 
ifjorZuh; vko`fÙk Mªkbo dks nky fey dh ,d Fkzh&Qst eksVj ls 
tksM+k x;kA blds ifj.kkeLo:i ÅtkZ dh cpr gqbZ] ifjpkyu 
lqpk: gqvk] rFkk filkbZ ,oa i`FkDdj.k çfØ;kvksa dh fof'k"V 
vko';drkvksa ds vuq:i xfr dks lek;ksftr djus dh {kerk 
çkIr dh tk ldhA blds ckn] —f"k mRiknu çlaLdj.k esa lkSj 
ÅtkZ ds dq'ky mi;ksx gsrq lkSj ÅtkZ pfyr ,d —f"k çlaLdj.k 
la;a= fodflr fd;k x;kA bl ç.kkyh ds çn'kZu ewY;k¡du dh 
tk¡p ewaxnky ds lkFk —f"k çlaLdj.k ç;ksx'kkyk esa dh xbZ ¼fp= 
8-4½A nky fey mPp n{krk ds lkFk lapkfyr gqbZ] bldh {kerk 
75 fd-xzk- izfr ?kaVk ntZ dh xbZ rFkk bls dsoy 1-5 v'o'kfä dh 
vko';drk iM+h] tcfd nky dh fjdojh nj 72 izfr'kr ,oa VwVs 
gq, nkuksa dh çfr'krrk 1-1 ls 1-5 izfr'kr ds chp ikbZ xbZA ;s 
lHkh iSjkehVj 80 fd-xzk- izfr ?kaVk dh {kerk rFkk 78 izfr'kr 
fjdojh nj okyh fo|qr lapkfyr nky fey ds yxHkx cjkcj FksA 
l?ku vk;ke ¼770 × 630 × 1020 fe-eh-½ vkSj çca/kuh; otu 
¼90 fd-xzk-½ ds dkj.k lkSj ÅtkZ pkfyr ;g —f"k çlaLdj.k la;a= 
NksVs iSekus ;k xzkeh.k vuqç;ksxksa ds fy, mi;qä gSA ifjpkyu 
ykxr esa deh rFkk nwjLFk ;k v‚Q&fxzM {ks=ksa ds mi;ksxdrkZvksa 
ds fy, Qk;nsean gksus ds dkj.k lkSj ÅtkZ pkfyr ;g nky fey 
vf/kd çHkkoh vkSj fVdkÅ lkfcr gqbZA

Ñf"k&oksYVh; ç.kkyh esa ÅtkZ ,oa Qly mRiknu dk ewY;k¡du

Qly&mijkar çlaLdj.k ds fy, Ñf"k&oksYVh; iz.kkyh ds rgr 

lkSj iSuyksa ls izkIr ÅtkZ dk [ksr ij mi;ksx% 

developed sowing system was also trialed with other 
crops, such as fennel, mustard, and fenugreek in the area 
under the agri-voltaic system.

 The variable 

frequency drive (VFD) was connected to a 3-phase motor 

of a dal mill to control motor speed and optimize its 

performance. It resulted in to energy savings, smoother 

operation, and the ability to tailor the speed to the specific 

requirements of the milling and separating processes. The 

solar-powered agro-processing plant was developed for 

efficient solar energy utilization in farm production 

processing. The performance evaluation of the installed 

system was checked with mung dal in the agro-processing 

laboratory (Fig. 8.4). The dal mill operated with high 
-1 efficiency, had a capacity of 75 kg h and required only 1.5 

horsepower while the recovery rate of dal was 72% with 

minimal broken grain percentages between 1.1-1.5%. 

These parameters were comparable to the electrically 
-1operated dal mill having the capacity of 80 kg h  and 

recovery rate of 78%. Its compact dimensions (770 ×  
630 × 1020 mm), and manageable weight (90 kg), made it 

suitable for small-scale or rural applications. The solar-

powered dal mill was more cost-effective and sustainable, 

significantly reducing operational costs and benefiting the 

users of remote or off-grid areas.

Optimization of energy generation and crop 

production in agri-voltaic system  

On-farm utilization of PV-generated energy from 

agri-voltaic for post-harvest processing:

fp= 8-4 lkSj ÅtkZ pfyr nky fey
Fig. 8.4 Solar powered dal mill
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vf/kd ewY; okyh Qlyksa dk ewY;k¡du% —f"k&oksYVh; ç.kkyh ds 

vUrxZr nksgjh&iafä vkSj frgjh&iafä esa yxs lkSj iSuyksa ds e/; 

ds {ks=ksa esa thjk] rkjkehjk vkSj v'oxa/kk dh flafpr vkSj ewax dh 

o"kkZ vk/kkfjr [ksrh dh xbZA ,dy iafä —f"k&oksYVh; ç.kkyh esa] 

lkSj iSuyksa ds uhps vkSj e/; ds {ks=ksa esa XokjikBk ¼ckjgeklh½ vkSj 

ikyd] pkSykbZ] ewyh] xktj vkSj I;kt dh ekSleh lfCt;k¡ mxkbZ 

xbZA nksgjh&iafä —f"k&oksYVh; ç.kkyh esa [kjhQ ds rgr 

Å/okZ/kj p<+us okyh ;k QSyus okyh lfCt;k¡ tSls ykSdh] rqjbZ vkSj 

dkpjk dh [ksrh dh xbZA —f"k&oksYVh; ç.kkyh ds ifj.kke Lo:i 

rkjkehjk ¼1985 fd-xzk- çfr gsDVs;j½ dh mit esa 8-2 izfr'kr dh 

o`f) rFkk thjk ¼817 fd-xzk- çfr gsDVs;j½ vkSj v'oxa/kk ¼658 

fd-xzk- çfr gsDVs;j½ dh mit esa Øe'k% 4-5 izfr'kr vkSj 1-7 

izfr'kr dh deh ikbZ xbZA [kjhQ esa] nksgjh&iafä vkSj 

frgjh&iafä lkSj iSuyksa ds e/; ds {ks=ksa esa ewax dh [ksrh dh xbZA 

—f"k&oksYVh; ç.kkyh ds ifj.kkeLo:i ewax dh mit esa ¼951 

fd-xzk- çfr gsDVs;j½] fu;a=.k ¼888 fd-xzk- çfr gsDVs;j½ dh rqyuk 

esa 7-06 izfr'kr dh o`f) ntZ dh xbZ ¼fp= 8-5 vkSj 8-6½A 

—f"k&oksYVh; ç.kkyh ds ,dy&iafä esa lkSj iSuyksa ds uhps vkSj 

e/; ds {ks=ksa esa ikyd] pkSykbZ] ewyh] xktj vkSj I;kt dh ekSleh 

lfCt;k¡ mxkbZ xbZA —f"k&oksYVh; ç.kkyh ds ifj.kkeLo:i I;kt 

dh mit esa 3-4 izfr'kr dh o`f) rFkk lkSj iSuyksa ds uhps lw;Z ds 

folfjr çdk'k ds dkj.k ikyd] pkSykbZ] ewyh vkSj xktj dh 

mit esa 3-8 ls 20-2 izfr'kr dh deh ikbZ xbZA 

nksgjh&iafä —f"k&oksYVh; ç.kkyh esa [kjhQ ds nkSjku 

iSuyksa ij gok dh foijhr fn'kk esa daqtiz.kkyh esa Å/okZ/kj p<+us 

okyh ;k QSyus okyh lfCt;k¡ tSls ykSdh] rqjbZ vkSj dkpjk dh 

[ksrh dh xbZA —f"k&oksYVh; ç.kkyh esa vUrjky ds ifj.kkeLo:i 

[kqys [ksr esa [ksrh dh rqyuk esa ykSdh dh mit esa 105-9 izfr'kr] 

rqjbZ dh mit esa 41-7 izfr'kr rFkk dkpjk dh mit esa 12-5 

izfr'kr dh o`f) gqbZ ¼fp= 8-7½A

Performance of high-value crops: In double-row and 
triple-row photovoltaic (PV) arrays of agri-voltaic system 
(AVS), three irrigated (cumin, taramira, and 
ashwagandha) and one rainfed (mung bean) crops were 
grown. In a single-row PV array of AVS, one perennial 
(Aloe vera) and five seasonal vegetables (spinach, 
amaranth, radish, carrot, and onion) were grown both in 
the interspace area and underneath solar panels. In a 
double-row PV array of AVS, vertically climbing 
vegetables viz., bottle gourd (Lagenaria siceraria), ridge 
gourd (Luffa acutangula), and snapmelon (Cucumis melo 
L.) were grown. The interspace of AVS resulted in an 

-1increase of 8.2% yield of taramira (1985 kg ha ) and 4.5% 
-1and 1.7% yield reduction in cumin (817 kg ha ) and 

-1ashwagandha (658 kg ha ), respectively. Mung bean was 
cultivated under double-row and triple-row PV arrays 
during kharif. The interspace of AVS resulted in an 

-1increase of 7.06% yield of mung bean (951 kg ha ) over 
-1the control (888 kg ha ) (Fig. 8.5 and 8.6). In the single-

row PV array system of the AVS, seasonal vegetables such 
as spinach, amaranth, radish, carrot, and onion were 
cultivated both in the interspace areas and underneaththe 
PV panels. The interspace of AVS resulted in an increase 
of 3.4% yield of onion and 3.8-20.2% yield reduction of 
spinach, amaranth, radish, and carrotas compared to 
control due to the availability of insufficient sunlight 
required for the seasonal vegetables.

In the double-row PV array system, trailing 
vegetables, including bottle gourd, ridge gourd, and snap 
melon, were grown during kharif season using a bower 
system on the leeward side of panels. The interspace of 
AVS resulted in an increase of 105.9% yield for bottle 
gourd, 41.7% for ridge gourd, and 12.5% yield for snap 
melon as compared to open-field cultivation (Fig. 8.7).

fp= 8-5 [kjhQ ds nkSjku —f"k&oksYVh; ç.kkyh ds vUrxZr 
ewax esa cht mit

Fig. 8.5 Seed yield of mung bean in 
AVS during kharif

fp= 8-6 —f"k&oksYVh; ç.kkyh ds nksgjh vkSj frgjh iafä esa 
lkSj iSuyksa ds e/; ds {ks=ksa esa ewax dh [ksrh

Fig. 8.6 Mung bean crop grown under double 
and triple row PV array of AVS
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lkSj ÅtkZ mRiknu% lkSj ÅtkZ mRiknu vkSj lkSj fofdj.k dks 
i;Zos{kh fu;a=.k vkSj vk¡dM+k vfHkxzg.k iz.kkyh vkSj Lopkfyr 
ekSle LVs'ku ds ek/;e ls ntZ fd;k x;kA f}&fn'kkRed ÅtkZ 
ehVj }kjk fxzM ls tqM+h 100 fdyksokV —f"k&oksYVh; ç.kkyh ls 
mRiUu vkSlr QksVksoksYVh; ÅtkZ dk eku yxHkx 346 fdyksokV 
?kaVk izfrfnu ntZ fd;k x;k tks fd ebZ ekg esa pje ij Fkk 
¼fp= 8-8½A bl çdkj] o"kZ Hkj ds nkSjku 1]26]382 fdyksokV ?kaVk 
fctyh mRiUu gqbZ] ftlls dqy 6]31]910 #i;s dk jktLo 
vftZr gqvkA

Solar photo-voltaic energy generation: Solar PV energy 

generation and solar insolation were recorded through 

supervisory control and data acquisition (SCADA) 

facility and automatic weather station. The average PV 

energy generation from the 100 kW AVS attached to the p 

grid through a bi-directional energy meter was about 346 
-1 kWh day having peak in May (Fig. 8.8). Hence, 1,26,382 

kWh power was generated over the yearand a revenue of 

Rs. 6,31,910 was realized.

lkSj iSuyksa ij /kwy dk teko% ,dy iafä] nksgjh iafä vkSj frgjh 
iafä —f"k&oksYVh; ç.kkyh esa yxs lkSj iSuyksa ij vkSlr /kwy Hkkj 
Øe'k% 4-4] 5-4 vkSj 4-7 xzk- izfr oxZ eh- ik;k x;k tks tuojh ekg 
esa Øe'k% 7-01] 8-60 vkSj 8-20 xzk- izfr oxZ eh- ds mPpre Lrj ij 
FkkA tcfd] ,d ,p-ih- lkSj ifEiax ç.kkyh vkSj Nr ij yxs lkSj 

Dust deposition on solar PV modules: The average dust 
-2 load over the PV modules was 4.4, 5.4, and 4.7 g m with 

-2 the highest load of 7.01, 8.60 and 8.20 g m in single-row, 

double-row, and triple-row PV arrays, respectively during 

fp= 8-7 [kqys eSnku vkSj daqt ç.kkyh ds rgr Å/okZ/kj p<+us okyh ;k QSyus okyh lfCt;ksa dh vkfFkZd mit
Fig. 8.7 Economic yield of trailing vegetables under open ground and bower system cultivation

fp= 8-8 fofHkUu eghuksa ds nkSjku lkSj ÅtkZ vkSj lkSj fofdj.k mRiknu
Fig. 8.8 Solar PV energy generation and solar irradiance during different months

-1Monthly Energy Produced (kwh ) -2 -1Monthly Irradiance (whm  day )
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iSuyksa ij /kwy Hkkj Øe'k% 6-3 vkSj 3-2 xzk- izfr oxZ eh- ntZ fd;k 
x;k ftldh nSfud vkSlr teko nj Øe'k% 0-152 vkSj 0-116 xzk- 
izfr oxZ eh- ikbZ xbZA ,d ,p-ih- lkSj ifEiax ç.kkyh ij /kwy dk 
Hkkj vf/kd ik;k x;k rFkk blds ckn Øekuqlkj nksgjh iafä] 
frgjh iafä ,oa ,dy&iafä —f"k&oksYVh; ç.kkyh esa /kwy dk 
vkSlr Hkkj vf/kd ik;k x;kA

 rkjkehjk dhs Qly dh 
Qyu voLFkk ds nkSjku nksgjh iafä —f"k&oksYVh; ç.kkyh ds 
Nk;kafdr vkSj xSj&Nk;kafdr var%&{ks=ksa esa lw{e tyok;q ekin.M 
;Fkk çdk'k la'ys"kh lfØ; fofdj.k] 'kq) fofdj.k] ok;q dk 
rkieku] lkis{k vknZzrk vkSj e`nk rkieku dks nks ?kaVs ds varjky ij 
ekik x;kA Nk;kafdr var%&{ks=ksa esa çdk'k la'ys"kh lfØ; fofdj.k 
dh miyC/krk esa 56-50 ls 720-50 ¼ekbØkseksy izfr oxZ eh- izfr 
lsd.M½ rd fHkUurk ns[kh xbZ] tcfd xSj&Nk;kafdr vUrjky 
{ks= ds varxZr ;g Ekku 125-00 ls 1258-50 ¼ekbØkseksy izfr oxZ 
eh- izfr lsd.M½ rd ik;k x;kA Nk;kafdr ¼720-50 ekbØks eksy 
izfr oxZ eh- izfr lsd.M½ vkSj xSj&Nk;kafdr ¼1258-50 
ekbØkseksy izfr oxZ eh- izfr lsd.M½ var%&{ks=ksa esa çdk'k la'ys"kh 
lfØ; fofdj.k dh vf/kdre miyC/krk Øe'k% nksigj ds 2 cts 
rFkk 12 cts ns[kh xbZA ik¡p ls-eh- xgjkbZ ij feêh dk rkieku 
Nk;kafdr {ks=ksa dh rqyuk esa xSj&Nk;kafdr {ks=ksa esa vf/kd ik;k 
x;kA dqy feykdj] nksgjh iafä;ksa okys —f"k&oksYVh; ç.kkyh ds 
varxZr xSj&Nk;kafdr {ks=ksa dh rqyuk esa Nk;kafdr {ks=ksa esa çdk'k 
la'ys"kh lfØ; fofdj.k dh miyC/krk 52-4 izfr'kr de ikbZ xbZA

lkSj iSuyksa ds e/; ds {ks=ksa ¼6 eh-½ esa jch ds nkSjku fofHkUu 
Qlyksa ds ewY;k¡du gsrq thjk] bZlcxksy vkSj rkjkehjk dh [ksrh 
dh xbZA v/kZ ?kuRo vko`Rr {ks= ds lkFk nksgjh&iafä esa yxs lkSj 
iSuyksa ds e/; ds {ks=ksa esa mxk, x, rkjkehjk ¼107 fd-xzk- çfr 
gsDVs;j½] bZlcxksy ¼898 fd-xzk- çfr gsDVs;j½ vkSj thjk ¼525 
fd-xzk- çfr gsDVs;j½ dh vkSlr cht mit lkaf[;dh; :i ls 
muds lacaf/kr fu;a=.kksa ds cjkcj ikbZ xbZA v/kZ ih-oh- e‚Mîwy ds 
e/; ds {ks=ksa esa cxSj —f"k&oksYVh; ç.kkyh dh rqyuk esa bZlcxksy] 
thjk vkSj rkjkehjk dh mit Øe'k% 93-7] 95-5 vkSj 108-9 izfr'kr 
ikbZ xbZA iw.kZ dojst ds lkFk nksgjh&iafä esa yxs lkSj iSuyksa ds 
e/; ds {ks=ksa esa mxk, x, thjk] bZlcxksy rFkk rkjkehjk dh mit 
esa Øe'k% 12-9] 10-2 rFkk 0-2 izfr'kr dh deh ntZ dh xbZA 
fu;a=.k dh rqyuk esa nksgjh&iafä —f"k&oksYVh; ç.kkyh ds rgr 
[kjhQ ds nkSjku mxkbZ xbZ ewax ds cht mit vkSj Hkwlh dh 
iSnkokj esa lkFkZd vUrj ugha ik;k x;kA fu;a=.k dh rqyuk esa] v/kZ 
¼1125 fd-xzk- çfr gsDVs;j½ vkSj iw.kZ ¼1015 fd-xzk- çfr gsDVs;j½ 
?kuRo okys ih-oh- e‚Mîwy dh nksgjh&iafä —f"k&oksYVh; ç.kkyh 
esa ewax dh vkSlr cht mit esa Øe'k% 6-0 vkSj 13-8 izfr'kr dh 

lw{e ekSle laca/kh ekinaMksa dk vkdyu%

Hkqt esa Ñf"k&oksYVh; ç.kkyh ds dk;Z&fu"iknu dk ewY;k¡du

-2the month of January. Nonetheless, it was 6.3 and 3.2 g m  

in 1 HP solar PV pumping system and rooftop solar 

system with a daily average deposition rate of 0.152 and 
-20.116 g m , respectively. The dust load was higher on the 1 

HP solar PV pumping system followed by the double-row 

PV array, triple-row PV array and single-row PV array.

 The 

micro-climatic parameters i.e., photosynthetically active 

radiation (PAR), net radiation, air temperature, relative 

humidity, and soil temperature were measured during the 

reproduction stage of taramira crop grown in rabi at two-

hour intervals under interspace shaded and non-shaded 

areas between double-row PV arrays. The variation in 

PAR availability was observed from 56.50 to 720.50 
-2 -1(µmol m  s ) under a shaded interspace area while it 

-2 -1varied from 125.00 to 1258.50 (µmol m  s ) under a non-

shaded interspace area. The maximum availability of PAR 
-2under shaded and non-shaded areas was 720.50 µmol m  

-1 -2 -1 s and 1258.50 µmol m  s at 14:00 hours and 12:00 hours, 

respectively.  Soil temperature at 5 cm depth was higher in 

shaded areas than in non-shaded areas. Overall, the 

availability of PAR was found 52.4% low under shaded 

areas compared to non-shaded areas between double-

rows PV arrays.

The interspace area between the PV arrays (6 m) was 

utilized to evaluate the performance of different crops 

(cumin, isabgol and taramira) during rabi season. The 
-1average seed yield of taramira (107 kg ha ), isabgol (898 

-1 -1kg ha ) and cumin (525 kg ha ) grown in the interspaces 

of two row PV array with half density coverage was 

statistically at par with their respective controls. The crop 

yield in interspaces of the half-coverage PV modules for 

isabgol, cumin, and taramira were 93.7%, 95.5%, and 

108.9%, respectively, of the control. The interspace of two 

row PV array with fullcoverage resulted in the highest 

reduction in the yield of cumin (12.9%) followed by 

isabgol (10.2%), while it was lowest in taramira (0.2%). 

Non-significant difference was observed in seed, and 

stover yields of mung bean grown during kharif as 

intercrop in two row PV array with half and full density as 

compared with that in control. The average seed yield of 

mung bean was reduced by 6.0% and 13.8% in two row 

Assessment of micro-meteorological parameters:

Performance evaluation of agri-voltaic system at Bhuj
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deh ntZ dh xbZA blh çdkj] fu;a=.k dh rqyuk esa] iw.kZ ?kuRo 
okys ih-oh- e‚Mîwy dh nksgjh&iafä —f"k&oksYVh; ç.kkyh esa 
mxk, x, lsuk dh lw[kh iÙkh ¼894 fd-xzk- çfr gsDVs;j½ vkSj Qyh 
¼364 fd-xzk- çfr gsDVs;j½ mit Øe'k% 14-0 vkSj 12-9 izfr'kr 
de gks xbZA

 'kq"d {ks=ksa esa ik, tkus okys fofHkUu Qyksa 
vkSj lfCt;ksa dks lq[kkus ds fy, cM+s vkdkj ds ,d lqjax&#ih 
çdk'k oksYVh;@Å"eh; ladj lkSj 'kq"dd dk fuekZ.k fd;k x;kA 
blds fuekZ.k esa ijkcSaxuh fLFkjh—r f}&fQYVj cgqijr 
i‚yhdkcksZusV dh Bksl pn~nj ls <dh gqbZ v/kZ&csyukdkj 
o‚d&bu çdkj dh ,d /kkrq Ýse dk mi;ksx fd;k x;kA lqjax 
lkSj 'kq"dd ds izeq[k lajpukRed ?kVdksa esa gqIl QkmaMs'ku] Q'kZ] 
6 fe-eh- eksVh ijkcSaxuh fLFkjh—r i‚yhdkcksZusV dh pn~nj vkSj 
dbZ Vªs ;qDr ,d lkSj ok;q laxzgd&lg&'kq"dd d{k 'kkfey Fks 
¼fp= 8-9½A lqjax lkSj 'kq"dd ds 'kh"kZ ij ,d fpeuh yxkbZ xbZ 
ftlls 'kq"d.k izfØ;k ds nkSjku ueh dks nwj fd;k tk ldsA lqjax 
dh ifjf/k ds lkFk&lkFk blds nf{k.kh ry ij rkth gok ds fy, 
leku O;kl ds nks Nsn cuk, x,A Qyksa vkSj lfCt;ksa dks Mkyus 

lqjax&#ih çdk'k oksYVh;@Å"eh; ladj lkSj 'kq"dd dh 

fMtkbu] fodkl vkSj çn'kZu

fMtkbu vkSj fuekZ.k%

-1PV array with half density (1125 kg ha ) and full density 
-1(1015 kg ha ), respectively as compared to the control. 

-1Similarly, the dry leaf yield (894 kg ha ) and pod yield 
-1(364 kg ha ) of senna under two row PV array with full 

density were reduced by 14.0% and 12.9%, respectively 

than that of their controls.

 

 Alarge-size tunnel-type 

PV/thermal hybrid solar dryer was designed and 

constructed for drying of different arid fruits and 

vegetables. It consisted a hemi-cylindrical walk-in type 

metallic frame structure covered with UV stabilized 

double filter solid multilayer polycarbonate sheet. The 

structural components of the solar tunnel dryer included 

hoops foundation, floor, 6 mm ultra-violet stabilized 

polycarbonate sheet, and a solar air collector cum drying 

chamber having multiple trays (Fig. 8.9). A chimney was 

placed on the top of the tunnel to remove moisture during 

drying. Two holes of equal diameters on the bottom of the 

southern side were provided all along the periphery of the 

Design, development, and performance of tunnel-type 

PV/thermal hybrid solar dryer

Design and fabrication:

fp= 8-9 cM+s vkdkj ds lqjax&ç#i ihoh@FkeZy ladj lkSj 'kq"dd dk vkjs[k.k
Fig. 8.9 Schematic diagram of large-size tunnel-type PV/thermal hybrid solar dryer 
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vkSj fudkyus ds fy, lqjax lkSj 'kq"dd ds Åijh Nksj ij 
182 × 76 ls-eh- vkdkj dk ,d njoktk cuk;k x;kA lkSj 
fofdj.k ds csgrj vo'kks"k.k ds fy, daØhV ds Q'kZ dks dkys jax 
ls jaxk x;kA

 lkSj 
'kq"dd esa 65 ls 80 izfr'kr dh çkjafHkd ueh okys [ktwj ds rkts 
Qyksa dks lq[kkdj fodflr lkSj 'kq"dd dk ewY;k¡du fd;k x;k] 
rFkk bldh rqyuk [kqyh /kwi esa lq[kk, x, [ktwj ds rkts Qyksa ls 
dh xbZA ijh{k.k ds nkSjku fLFkjrk rkieku 71 ls 75 fMxzh 
lsfYl;l ik;k x;k rFkk [ktwj ds 250 fd-xzk- rkts Qyksa dks 
lq[kkus ds fy, Mkyus ds ckn Åijh Vªs ds ckabZ vkSj nkabZ rjQ 
'kq"dd d{k dk vkSlr rkieku 49 ls 69 fMxzh lsfYl;l tcfd 
e/; Vªs esa 46 ls 68 fMxzh lsfYl;l rFkk fupyh Vªs esa 44 ls 63 
fMxzh lsfYl;l ik;k x;kA fodflr lkSj 'kq"dd }kjk dsoy Ng 
fnuksa esa gh Qyksa esa ueh dh ek=k dks 65 izfr'kr ls ?kVkdj 25 
izfr'kr dj fn;k x;k ftlls Hkfo"; esa mi;ksx ds fy, Qyksa dk 
lqjf{kr HkaMkj.k djus esa lQyrk fey ldrh gS ¼fp= 8-10½A Qyksa 
esa ueh dh ek=k 54 izfr'kr vkus ds ckn] lkSj 'kq"dd dh 'kq"d.k 
{kerk yxHkx 36-6 izfr'kr FkeZy n{krk ds lkFk dkQh c<+ xbZA 
'kq"d.k çfØ;k ds nkSjku] 'kq"d.k ds çkjafHkd pj.kksa esa mPp FkeZy 
n{krk ns[kh xbZ] tcfd Qyksa esa ueh dh ek=k esa deh ds dkj.k 
'kq"d.k ds ckn ds pj.kksa esa blesa deh ns[kh xbZA

lqjax&#ih ihoh@FkeZy ladj lkSj 'kq"dd dk ewY;k¡du%

tunnel near ground level for fresh air. A door of 182 cm × 

76 cm size was provided at the upper end of the tunnel for 

loading and unloading of the material. The concrete floor 

waspainted black for better absorption of solar radiation.

 The performance of the 

developed dryer was evaluated by drying fresh date palm 

fruits having an initial moisture content of 65-80% and 

compared with the open sun drying. The stagnation 

temperature was 71-75°C during the testing, and when 

loaded with 250 kg dates the average drying chamber 

temperature on the left and right sides of the upper trays 

varied from 49 to 69°C, in middle trays 46 to 68°C and in 

lower trays it varied from 44 to 63°C, respectively. The 

solar dryer lowered the moisture content of fruits from 

65% to 25% in just six days allowing for secure storage for 

future use (Fig 8.10). When the moisture content went 

below 54%, the dryer's drying time rose significantly. 

The thermal efficiency of the dryer was about 36.6%. 

During the drying process, higher efficiency was 

observed at initial stage of drying, while it decreased at 

later stage of drying due to decrease in moisture content of 

the fruits.

Performance evaluation of the tunnel-type 

PV/thermal hybrid solar dryer:

fp= 8-10 lkSj 'kq"dd vkSj [kqyh /kwi esa [ktwj ds Qyksa esa ueh dh ek=k ,oa 'kq"d.k le; esa ifjorZu
Fig 8.10 Changes in date palm moisture content and drying time under solar dryer and open sun drying

'kq"d {ks= ds Qyksa ds fy, e'khu n`f"Vdks.k&vk/kkfjr xzsMj dk 

fodkl vkSj çn'kZu

'kq"d {ks= ds Qyksa ds fy, e'khu n`f"Vdks.k&vk/kkfjr xzsMj dk 

fodkl% Qyksa dh Lopkfyr NaVkbZ vkSj Js.khdj.k ds fy, fofHkUu 
;kaf=d ?kVdksa dks dSejk&vk/kkfjr Nfo&çlaLdj.k e‚Mîwy ds 
lkFk la;ksftr djds ,d ,dh—r xzsMj ç.kkyh fodflr dh xbZ 

Development and performance of machine vision-

based grader for arid fruit

Development of machine vision-based grader for arid 

fruit: An integrated hardware system combining 

mechanical components with a camera-based image-

processing module has been developed to achieve 
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¼fp= 8-11½A bl ç.kkyh }kjk Qyksa dks muds jax vkSj vkdkj ds 
vk/kkj ij oxhZ—r fd;k tk ldrk gS] lkFk gh [kjkc ;k lM+s gq, 
Qyksa dh igpku djds mUgsa gVk;k tk ldrk gSA ik;Fku uked 
dEI;wVj izksxzkfeax Hkk"kk dk mi;ksx djds izfr#i izlaLdj.k  
rduhdksa dh lgk;rk ls mPp xq.koÙkk okys Qyksa dks rhu Jsf.k;ksa 
¼NksVs] e/;e vkSj cM+s½ esa oxhZ—r fd;k x;kA

automated sorting and grading of fruits (Fig. 8.11). The 

system classified fruits on the basis of their colour and size 

along with identification and removal of defective or 

rotten fruits. High-quality fruits were further sorted into 

three grades (small, medium, and large) using image 

processing techniques implemented in Python.

fp= 8-11 besftax vkSj xzsfMax bdkbZ ds fy, besftax lsV&vi vkSj ?kVd
Fig. 8.11 Imaging setup and components for imaging and grading unit

xzsfMax ç.kkyh ,d ijLij tqM+h çfØ;k ds ek/;e ls 

lapkfyr gksrh gS] ftlesa Qyksa dks ,d izog.kh iV~Vs ds ek/;e ls 

mPp&foHksnu dSejk ;qDr ,d besftax bdkbZ rd yk;k tkrk gSA 

Nfo vf/kxzg.k ds nkSjku] fofHkUu iwoZ&çlaLdj.k pj.kksa ds dkj.k 

Nfo dh xq.koÙkk c<+ tkrh gS] ftlls Qyksa dk lVhd Js.kh dj.k 

laHko gks ikrk gSA vko';d fo'ks"krkvksa dk irk yxkus ds fy, 

ckbujhdj.k rduhd dk mi;ksx fd;k x;k rFkk vlaxr ,oa 

vokafNr vkd`fr;ksa dks ,d fQYVj ds ek/;e ls gVkdj mPp 

xq.koÙkk gsrq Qyksa dh [kafMr vkd`fr;ksa dks lq/kkjk x;kA 

jax&vk/kkfjr oxhZdj.k ds fy, vkj-th-ch- ¼yky] gjk vkSj uhyk½ 

jax LFkku dk p;u fd;k x;k vkSj blds ekuksa dks e'khu&yfuaZx 

e‚My esa buiqV ds :i esa mi;ksx fd;k x;kA oxhZdkjd }kjk 

çR;sd Qy dh ifjiDork vkSj xq.koÙkk fu/kkZfjr dh tkrh gS rFkk 

bldk fu.kZ; ekbØksdaVªksyj dks Hkstk tkrk gSA ;kaf=d fo{ksi.k 

bdkbZ ;qDr ,dh—r ekbØksdaVªksyj] oxhZdkjd ds mRikn ds 

vk/kkj ij mi;qä fo{ksid dks lfØ; djds NaVkbZ dh çfØ;k dks 

fØ;kfUor djrk gSA lM+s ;k [kjkc Qyksa dks Js.kh ls vyx dj 

fn;k tkrk gS] tcfd mPp xq.koÙkk okys Qyksa dks muds vkdkj ds 

The grading system operates through an 

interconnected process where fruits were transported on a 

conveyor belt to an imaging unit equipped with a high-

resolution camera. During image acquisition, various pre-

processing steps enhanced the image quality, ensuring 

accurate segmentation of fruits from the background. 

Binarization technique was employed to facilitate 

extracting essential features and noise and unwanted 

artifacts were removed through filters, and any gaps in the 

segmented fruit images were filled to improve accuracy.

The RGB (Red, Green, and Blue) color space was 

selected for color-based classification and its values were 

used as input features to train the machine-learning 

model. The classifier determined the maturity and quality 

of each fruit and sends the decision to the microcontroller. 

The microcontroller, integrated with a mechanical 

deflecting unit, executed the sorting process by activating 

the appropriate deflector based on the classifier's output. 

Rotten or defective fruits were separated from the line, 
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vk/kkj ij rhuksa Jsf.k;ksa ¼NksVs] e/;e vkSj cM+s½ esa oxhZ—r dj fn;k 

tkrk gSA e'khu n`f"Vdks.k&vk/kkfjr Qy xzsMj dk ,d vkjs[k 

fp= 8-12 esa n'kkZ;k x;k gS] tks blds ifjpkyu dk;Zizokg dk 

fooj.k nsrk gSA

while high-quality fruits graded into small, medium, and 

large categories based on their projected area. The block 

diagram of the proposed model is illustrated in Fig. 8.12, 

detailing the operational workflow of the system.

fp= 8-12 fodflr Qy xzsfMax ç.kkyh dk vkjs[k
Fig. 8.12 Block diagram of the developed fruit grading system

[kqusth fdLe ds [ktwj ds oxhZdj.k ds fy, e'khu yfuaZx ekWMy 

dk ewY;k¡du% e'khu yfuaZx&vk/kkfjr oxhZdj.k ç.kkyh fodflr 

djus ds fy, [ktwj ds 100 rkts Qyksa vkSj 100 ,sls Qy tks ;k rks 

vifjiDo ¼gjs½] vf/kd ids ¼/kCcsnkj½ ;k {kfrxzLr Fks ¼fp= 8-13½ 

ls ;qä vk¡dM+kdks"k dk fo'ys"k.k fd;k x;kA besftax çfØ;k ds 

nkSjku çR;sd Qy ds ;k–fPNd :i ls ik¡p rjQ ls vkj-th-ch- 

jax ifjek.kksa dks ,df=r djds O;kid fo'ys"k.k gsrq egRoiw.kZ jax 

fo'ks"krkvksa dk vkdyu fd;k x;kA bu fufo"V vk¡dM+ksa dk 

mi;ksx djds ekud esfVªDl ;Fkk lVhdrk] ifj'kq)rk] fjd‚y 

Evaluation of machine learning models for 

classification of khuneji variety of date fruits: A dataset 

consisting of 100 fresh date palm fruits and 100 fruits that 

were either immature (green), overripe (spotted), or 

damaged (Fig. 8.13) were analyzed to develop a machine 

learning-based classification system. The RGB colour 

values were captured randomly from the five sides of each 

fruit during the imaging process, enabling the extraction 

of significant color features to ensure the comprehensive 

analysis. The Gaussian Naive Bayes (GNB), Decision 

Tree Classifier (DTC), and Support Vector Machine 
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vkSj ,Q1&Ldksj ds ek/;e ls x‚fl;u uso cs;l] fMlhtu Vªh 

DykflQk;j vkSj liksVZ osDVj e'khu yfuaZx e‚Myksa dk ewY;k¡du 

fd;k x;kA 

fMlhtu Vªh DykflQk;j e'khu yfuaZx e‚My }kjk lcls 

vf/kd Li"Vrk ¼90-6 izfr'kr½ rFkk mlds ckn liksVZ osDVj ¼90-3 

izfr'kr½] rFkk x‚fl;u uso cs;l ¼87-9 izfr'kr½ e'khu yfuaZx 

e‚My }kjk lcls vf/kd Li"Vrk izkIr dh xbZ ¼rkfydk 8-2½A 

[ktwj ds rkts ,oa [kjkc Qyksa ds chp varj djus ds fy, ;g 

Lopkfyr xzsfMax iz.kkyh egRoiw.kZ ikbZ xbZA

(SVM) learning models were evaluated using these input 

data through the standard metrics i.e., accuracy, precision, 

recall, and F1-score.  

The DTC achieved the highest accuracy (90.6%), 

followed by SVM (90.3%), and GNB (87.9%) indicating 

that the DTC was the most effective model for the 

classification (Table 8.2). The ability of these models to 

differentiate between fresh and defective dates was 

critical for automated grading systems.

fp= 8-13 besftax vkSj vk¡dM+k laxzg.k ds fy, Qyksa dk vk¡dM+kdks"k oxZ
Fig. 8.13 Fruit dataset classes for imaging and data collection

Ckktjk fcfLdV rS;kj djus ds fy, v/kZ&Lopkfyr e'khu dh 

fMtkbu vkSj çn'kZu

y?kq&Lrjh; fcfLdV mRiknu bdkb;ksa esa fcuk fdlh 

egRoiw.kZ fuos'k ds fcfLdV rS;kj djus dh n{krk c<+kus ds fy, 

,d gLr lapkfyr e'khu fodflr dh xbZ ftlesa dbZ fcfLdVksa 

dks ,d lkFk dkVus dh O;oLFkk dh xbZ ¼fp= 8-14½A ;g e'khu 

fcLdqVksa ds ,d leku vkdkj vkSj vk—fr lqfuf'pr djus esa 

l{ke gSA fcuk fdlh Hkkj dh fLFkfr esa vkarfjd rkieku dks 

ekidj fodflr lkSj vksou ds çn'kZu dk ewY;k¡du fd;k x;kA 

cSVjh ¼12 oksYV] 75 ,Eih;j ?kaVk½ dh mifLFkfr ,oa mldh 

vuqifLFkfr esa vksou ds dsaæh; LFkku dk rkieku ntZ fd;k x;kA 

lkSj ÅtkZ vo'kks"k.k dks vf/kdre djus ds fy,] foLrkfjr 

Design and performance of semi-automatic machine 

for preparation of pearl millet biscuit

A manually operated prototype biscuit dough cutter 

featuring a mechanism for simultaneous cutting of 

multiple biscuits was designed to enhance efficiency in 

small-scale biscuit production units without any 

significant investment (Fig. 8.14). This compact bunch 

cutter was engineered to ensure uniform size and shape of 

biscuitsfor quality control. The performance of the 

developed solar oven was evaluated by measuring the 

internal temperature under no-load conditions and the 

temperature was recorded at the central position of the 

oven by connecting it with a 12V, 75Ah battery and in the 

rkfydk 8-2 oxhZdj.k ds fy, e'khu yfuaZx e‚My ds çn'kZu vk¡dM+s
Table 8.2 Performance metrics of machine learning models for classification
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ijkorZd dks iwokZà esa if'pe dh vksj eksM+k x;k vkSj iwoZ dh vksj 

[kksyk x;k] tcfd vijkà esa bldh fn'kk myV nh xbZA lqcg] 

nksigj vkSj 'kke dks ifjos'k dk rkieku Øe'k% 16 fMxzh 

lsfYl;l] 26 fMxzh lsfYl;l vkSj 22 fMxzh lsfYl;l cnyrk 

jgk] tcfd lkSj fofdj.k dk eku lqcg 328 okWV izfr oxZ eh-] 

nksigj esa 683 okWV izfroxZ eh- ds pje ij igq¡p x;k vkSj fQj 

'kke dks 55 okWV izfr oxZ eh- rd fxj x;kA fLFkj rkieku dk eku 

lqcg 9 cts 42 fMxzh lsfYl;l ls /khjs&/khjs c<+dj nksigj 2 cts 

144 fMxzh lsfYl;l ds f'k[kj ij igq¡p x;k rFkk 'kke 5 cts rd 

/khjs&/khjs ?kVdj 60 fMxzh lsfYl;l gks x;kA cSVjh ls tqM+s lkSj 

vksou ds rkieku esa 90 feuV ds Hkhrj 0 fMxzh lsfYl;l ds 

çkjafHkd rkieku ls yxHkx 68 fMxzh lsfYl;l rd yxkrkj o`f) 

ntZ dh xbZA

absence of the battery. An extended reflector was folded 

towards the west and opened to the east during the 

forenoon, and the orientation was reversed in the 

afternoonto maximize solar energy absorption. The 

ambient temperature was 16°C, 26°C and 22°C in the 

morning, at noon and in the evening, respectively while 
-2thesolar radiation was recorded to be 328 W m  in the 

-2 -2morning, 683 W m  at noon and dropped to 55 W m  in the 

evening. The stagnation temperature increased gradually 

from 42°C at 9:00 AM, reached to a peak of 144°C at 2:00 

PM and decreased gradually to 60°C by 5:00 PM. The rise 

in the temperature of solar oven connected to battery 

exhibited a steady increase from an initial temperature of 

0°C to approximately 68°C within 90 minutes. 

fp= 8-14 gLr lapkfyr fcfLdV vkVk dfVax dh dEI;qVj vk/kkfjr fMtkbu vkSj ;a= 
¼1- iqf'kax IysV 2- fLçax 3- eq[; Ýse 4- fcfLdV dVj bdkbZ 5- fLçax yksMsM IysV½

Fig. 8.14 CAD design and prototype of manual operated biscuit dough cutting 
(1. Pushing plate 2. Spring 3. Main frame 4. Biscuit cutter unit 5. Spring loaded plate)

de ikuh ,oa ÅtkZ vk/kkfjr usV gkml dk fodkl

ty çokg 'khryu ç.kkfy;ksa dk ewY;k¡du% ty çokg ç.kkyh ds 

lkFk rhu pkSFkkbZ bap O;kl dh 20 eh- LVhy ikbi ;qDr ,d 

fNfær lqjax 'khryu ç.kkyh dk fodkl fd;k x;kA ç.kkyh esa nks 

?kaVs rd B.Ms ty ds lapj.k ds ckn ,d fLFkj&fLFkfr rkiçokg 

LFkkfir fd;k x;k] ftlds fy, vuqekfur fo|qr [kir 0-5 

fdyksokV ikbZ xbZ ¼fp= 8-15½A ikbi çokg ds ikj fLFkj&fLFkfr 

rkih; {kerk 5-5 fMxzh lsfYl;l ekih xbZ] tcfd rkih; çfrjks/k 

vkSj rkih; /kkjk dk eku Øe'k% 0-01334 dsfYou izfr okV vkSj 

412 okV ntZ fd;k x;kA çokfgr ty dk vkSlr Å"ek 

LFkkukarj.k xq.kkad rFkk LVhy ikbi vkSj feêh dh rkih; pkydrk 

Øe'k% 500 okV izfr oxZ eh- izfr dsfYou] 45 okV izfr eh- izfr 

dsfYou vkSj 0-8 okV izfr eh- izfr dsfYou fu/kkZfjr dh xbZA

Development of low water and energy-based net house 

Evaluation of water flow cooling systems: A perforated 

tunnel cooling system along with a water flow system 

comprised of 20 m steel piping of ¾ inch diameter was 

developed. A steady-state heat flow was established after 

two hours of cooled water circulating through the system 

for which  thepower consumption was estimated to be 0.5 

kW (Fig 8.15). The steady-state thermal potential across 

the pipe flow was at 5.5°C, with thermal resistance and 
-1thermal current of 0.01334 KW  and 412 W, respectively. 

The average heat transfer coefficient of the flowing water 

(h) and the thermal conductivity of the steel pipe (K1) and 
-2 -1 -1 soil (K2) were determined to be 500 W m K , 45 W m

-1 -1 -1K , and 0.8 W m K , respectively.
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lw{e tyok;q ij 'khryu ç.kkfy;ksa dk çn'kZu

e`nk rkieku ij ty çokg ç.kkyh dk çHkko% e`nk lrg ls 

fofHkUu xgjkb;ksa ij ty çokg ç.kkyh dk ewY;k¡du fd;k x;k 

rFkk e`nk rkieku esa gksus okys cnykoksa dks ty çokg ç.kkyh ds 

lkFk ,oa cxSj ty çokg ç.kkyh ds ntZ fd;k x;kA ty çokg 

ç.kkyh ds ikl 15 ls-eh- dh xgjkbZ ij nksigj ds le; lcls 

lkFkZd çHkko ns[kk x;k ¼rkfydk 8-3½A gkyk¡fd] e`nk dh lrg dh 

Performance of cooling systems on microclimate

Effect of water flow system on soil temperature: The 

water flow system was assessed at different depths from 

the soil surface, and the variations in soil temperatures 

with and without the water flow system were recorded. 

The most significant effect was observed at noon at a 

depth of 15 cm near the flowing pipes (Table 8.3). 

However, this effect diminished progressively as one 

fp= 8-15 ty çokg ç.kkyh dk izk#i
Fig. 8.15 Design of water flow system
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vksj c<+us ij ;g çHkko /khjs&/khjs de gksrk x;kA e`nk ds vkarfjd 

lrg dh rqyuk esa vkl&ikl dh gok esa miyC/k xehZ] bldk 

eq[; dkj.k gks ldrh gSA ty çokg ç.kkyh }kjk feêh ds 

rkieku] fo'ks"k :i ls nksigj ds le;] de djus esa mYys[kuh; 

lQyrk izkIr dh tk ldhA

 

fu;a=.k dh rqyuk esa fNfær lqjax 'khryu ç.kkyh ds rkieku esa 

varj dks ekidj blds çn'kZu dk ewY;k¡du fd;k x;kA bldk 

vf/kdre çHkko ç.kkyh ds fupys fgLls fo'ks"k :i ls e`nk lrg 

ls 50 ls-eh- xgjkbZ ij ns[kk x;k ¼rkfydk 8-4½A bl ç.kkyh }kjk                                 

ok;q rkieku esa mYys[kuh; deh ntZ dh xbZ] ftlesa lcls vf/kd 

BaMd 'khryu ç.kkyh ds fupys fgLls ds vklikl] fNfær lqjax 

ls yxHkx 20 ls-eh- dh nwjh ij ns[kh xbZA

fNfær lqjax 'khryu ç.kkyh dk ok;q ds rkieku ij çHkko%

approached the soil surface, attributed to heat loss to the 

surrounding air occurring more rapidly than within the 

soil mass. The water flow system demonstrated a notable 

ability to lower soil temperatures, especially during 

midday.

 The performance of the perforated tunnel 
cooling system was assessed by measuring the 
temperature differential in comparison to the control. The 
maximum effect was observed at the lower section, 
specifically within 50 cm of the soil surface (Table 8.4). 
The system demonstrated a significant reduction in air 
temperatures, with the most notable cooling occurring 
approximately 20 cm from the perforated tunnelin the 
vicinity of the bottom section.

Effect of perforated tunnel cooling system on air 
temperature:

lhcdFkksuZ ewY; J`a[kyk% dVkbZ e'khu vkSj ;woh&lh,ybZMh 

fj,DVj dk fodkl

lhcdFk‚uZ csjht ds vkdkjkRed xq.kksa ftlesa yackbZ ¼7-36 

fe-eh-½] pkSM+kbZ ¼6-55 fe-eh-½] eksVkbZ ¼6-22 fe-eh-½] xksykbZ ¼0-89½] 

100 csfj;ksa dk otu ¼144-90 xzke½] vkSlr O;kl ¼6-57 fe-eh-½] 

lrg {ks=Qy ¼10-65 oxZ fe-eh-½] Fkksd ?kuRo ¼0-65 xzk- çfr 

fe-yh-½] okLrfod ?kuRo] foJke dks.k ¼39-90°½] vkSj Qy dh 

dBksjrk ¼0-945 U;wVu½ dk ewY;k¡du fd;k x;kA dVkbZ e'khu ds 

fodkl gsrq çeq[k ekinaMksa ;Fkk csjh vyx djus dh 'kfä] 

vkdkj&çdkj] vkSj MaBy dh fo'ks"krkvksa dk nks izeq[k 

iYi&dVkbZ iztkfr;ksa esa ewY;k¡du fd;k x;kA ifj.kke n'kkZrs gSa 

fd ihd fMVSpesaV cy isMqudy O;kl ds lkFk ldkjkRed :i ls 

lglacfU/kr gS] tcfd isMqudy yEckbZ ds lkFk dksbZ laca/k ugha 

Sea buckthorn value chain: Development of harvester 

and UV-C LED reactor 

The morphological properties of sea buckthorn 

berries were evaluated, for the length (7.36 mm), width 

(6.55 mm), thickness (6.22 mm), sphericity (0.89), 100 

berry weight (144.90 g), geometric mean diameter (6.57 
2mm), surface area (10.65 mm ), bulk density (0.65 gm 

-1L ), true density, angle of repose (39.90°) and fruit 

hardness (0.945 N). Key parameters for harvester 

development, such as berry detachment force, 

dimensions, and peduncle characteristics, were assessed 

for two prominent pulp harvested species. The results 

indicated that the peak detachment force is positively 

correlated with peduncle diameter, while no significant 
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ns[kk x;kA nksuksa iztkfr;ksa ds fy,] ruko ds rgr fMVSpesaV cy 

0-07 ls 0-22 U;wVu rd ik;k x;k tks 0-3 ls 0-5 fe-eh- ds 

isMqudy O;kl ds vuq:i FkkA blds vfrfjDr] ihd dEizs'ku cy 

Hkh ukik x;kA pwafd lhcdFk‚uZ eq[;r% taxyh :i esa mxrh gS 

rFkk blds ckxkuksa ds fy, fof'k"V fdLesa miyC/k ugha gSa 

vr% blesa ,dy dVkbZ ç.kkyh dk mi;ksx djuk laHko ugha gSA 

blds LFkku ij] rhu vyx&vyx fl)karksa ij vk/kkfjr 

dVkbZ ç.kkfy;k¡ fodflr dh xbZa] ftlesa nks gkFk pfyr midj.k 

ftuesa CysM&dfVax yxh gS vkSj ,d daiu vk/kkfjr dVkbZ 

e'khuA

relationship was observed with peduncle length. For both 

species, the detachment force under tension ranged from 

0.07-0.22 N, corresponding to peduncle diameters of 

0.3-0.5 mm. Additionally, the peak compression force 

was also measured. The absence of orchard-specific 

cultivars and the wild-grown nature made it impossible to 

use a single harvesting system. Instead, two hand-

operated instruments with blade-cutting mechanisms and 

a harvester that operates on vibration were developed as 

three separate harvesting principles.
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ifj;kstuk dk 'kh"kZd if'peh jktLFkku esa ekStwnk Ñf"k 

ç.kkfy;ksa dk vkthfodk fo'ys"k.k

tks/kiqj vkSj tkykSj ftyksa esa okf"kZd o"kkZ ¼310 vkSj 420 

fe-eh-½] flapkbZ ds rgr [ksrh;ksX; Hkwfe ¼26 vkSj 33 çfr'kr½ vkSj 

flapkbZ rd igq¡p j[kus okys fdlkuksa dh la[;k ¼38 vkSj 44 

çfr'kr½ esa fHkUurk ikbZ xbZA ;g nksuksa ftyksa esa —f"k ç.kkfy;ksa dh 

ç—fr vkSj lhek ij egRoiw.kZ çHkko Mkyrk gSA

tks/kiqj ftys esa rhu vkSj tkyksj ftys esa nks —f"k ç.kkfy;k¡ 

çeq[k Fkha] ftuesa Qly fofo/khdj.k] i'kq/ku vkSj —f"kokfudh 

vko';d ?kVd FksA tks/kiqj vkSj tkyksj ftyksa esa Øe'k% 99 vkSj 

92 çfr'kr fdlkuksa ds [ksrksa esa de ls de rhu ?kVd ,d lkFk 

ik, x,A [ksrh ç.kkfy;ksa ds vkfFkZd fo'ys"k.k ls irk pyk fd 

tks/kiqj ftys esa] Qly $ i'kq/ku $ —f"kokfudh $ ckxokuh ;qä 

[ksrh ç.kkyh us okf.kfT;d Qly [ksrh] ckxokuh vkSj i'kqikyu ds 

dkj.k mPpre 'kq) vk; çfr gsDVs;j ¼52905 #i;s½ vkSj 103 Je 

'kfDr çfr gsDVs;j dh la[;k mRiUu dhA tkyksj ftys esa] 

Qly fofo/khdj.k $ i'kq/ku $ ckxokuh $ pkjk ;qä —f"k 

ç.kkyh us okf.kfT;d Qly [ksrh] ckxokuh] i'kqikyu vkSj pkjk 

Qlyksa ds dkj.k mPpre 'kq) vk; çfr gsDVs;j ¼:- 62877½ 

vkSj mPpre Je 'kfDr çfr gsDVs;j ¼136½ izkIr fd;k x;k

¼rkfydk 9-1½A

Analysis of prevailing farming systems in Jodhpur and 

Jalore districts

Jodhpur and Jalore districts varied in annual rainfall 

(310 and 420 mm), cultivated land under irrigation (26 

and 33%) and number of farmers who had access to 

irrigation (38 and 44%), respectively. This exerts a 

significant influence on the nature and extent of farming 

systems in both districts.

Three farming systems in Jodhpur district and two in 

Jalore district  were predominant with crop 

diversification, livestock and agroforestry, as essential 

components. At least three components were found 

together on the farms of 99% and 92% farmers in Jodhpur 

and Jalore districts respectively. Economic analysis of 

farming systems revealed that in Jodhpur district, farming 

system containing Crops + Livestock + Agroforestry + 
-1 Horticulture generated highest net returns ha (Rs. 52905) 

-1 and number of mandays ha (103) because of commercial 

crop cultivation, horticulture and animal husbandry. In 

Jalore district, farming system containing crop 

diversification + Livestock + Horticulture + Fodder 
-1 generated highest net returns ha (Rs. 62,877) and highest 

-1 mandays ha (136) because of commercial crop 

cultivation, horticulture, animal husbandry and fodder 

crops (Table 9.1).

lkekftd&vkfFkZd vUos"k.k ,oa ewY;k¡du
Socio-economic Investigation and Evaluation
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çfrxeu fo'ys"k.k esa ik;k x;k fd ifjokj esa dkedkth 

o;Ldksa dh la[;k] Qly dh [ksrh ds rgr flafpr {ks=] Qy vkSj 

—f"kokfudh isM+ksa dh la[;k] pkjk Qlyksa ds rgr {ks= vkSj 

LokfeRo okys i'kq/ku ¼xk;ksa] HkSal vkSj cdfj;ksa½ dh la[;k us 

tks/kiqj ftys esa —f"k ifjokjksa }kjk vftZr dqy 'kq) fjVuZ esa 

egRoiw.kZ ;ksxnku fn;kA tkyksj ftys esa] ifjokj ds eqf[k;k dh 

mez] Qly dh [ksrh ds rgr flafpr {ks=] Qynkj isM+ksa dh la[;k 

tSls dkjdks dk —f"kokfudh isM+ksa dh la[;k] lCth Qlyksa ds rgr 

{ks= vkSj i'kq/ku ¼HkSal] cdjh vkSj HksM+½ dh la[;k us 

—f"k ifjokjksa }kjk vftZr dqy 'kq) vk; esa egRoiw.kZ ;ksxnku 

fn;kA nksuksa ftyksa esa fofHkUu —f"k ç.kkfy;ksa esa fdlkuksa }kjk 

vftZr dqy 'kq) vk; esa varj lkaf[;dh; :i ls lkFkZd Fkk tks 

;g n'kkZrk gS fd vU; dkjd tSls fd ifjpkyu Hkwfe tksr dk 

vkdkj] flapkbZ vkSj lkekftd&vkfFkZd ds vykok ?kVdksa dh 

ç—fr vkSj lhek dqy 'kq) vk; esa egRoiw.kZ ;ksxnku nsrh gS 

¼rkfydk 9-2½A 

Regression analysis found that variables such as 

number of working adults in the family, irrigated area 

under crop cultivation, number of fruit and agroforestry 

trees, area under fodder crops and number of livestock 

owned (cows, buffaloes and goats) contributed 

significantly to the total net returns earned by the farm 

households in Jodhpur district. In Jalore district, variables 

such as age of the family head, irrigated area under crop 

cultivation, number of fruit trees, number of agroforestry 

trees, area under vegetable crops and number of livestock 

(buffaloes, goats and sheep) contributed significantly to 

the total net returns earned by the farm households. The 

difference in total net returns earned by farmers in 

different farming systems in both the districts was 

statistically significant (p<0.01) indicating that nature and 

extent of components contribute significantly to total net 

income in addition to other variables such as size of 

operational land holding, irrigation and socio-economic 

factors (Table 9.2).
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if'peh jktLFkku esa lalk/ku mi;ksx gsrq lkekftd&vkfFkZd 

ekWMfyax 

vukj esa iks"kd rRo vuqdwyu vkSj ckyksrjk ftys ds vukj 

mRikndksa dk loZs{k.k

v/;;u ds fy, tks/kiqj ftys ds nks Cy‚d fcykM+k vkSj ywuh 

pqus x,A fcykM+k Cy‚d ls pkj xk¡o ?k.kexjk] mnfy;kokl] 

eknfy;k vkSj jkoj rFkk ywuh Cy‚d lsukjukMh] >aoj] [kqMkyk 

vkSj cM+yk uxj pqus x,A 260 fdlku ifjokjksa ls 

lkekftd&vkfFkZd vkSj tSo&HkkSfrd ekinaMksa ij vk¡dM+s ,d= 

fd, x, vkSj vkSj vf/kdre ykHk çkIr djus gsrq cgqmís';h; 

çksxzkfeax rduhd dk mi;ksx djds mudk fo'ys"k.k fd;k x;kA 

fo'ys"k.k es ;g ik;k x;k fd fcykM+k Cy‚d ds fy, vf/kdre 

ykHk # 243]360 [kjhQ ekSle ds nkSjku ewax] Tokj vkSj dikl dks 

Øe'k% 0-88] 1] 2-24 gsDVs;j {ks= esa mxk dj vkSj 2 i'kq/ku ls 

çkIr fd, tk ldrs gSa] bl /kkj.kk ds lkFk fd fdlku ds ikl 

miyC/k Hkwfe vf/kdre 4-12 gsDVs;j gS] 2 i'kq/ku miyC/k gSa 

ftudh vf/kdre {kerk 6 gS] mi;ksx fd;k x;k Je yxHkx 193 

ekuo&fnu gS vkSj iwath fuos'k #- 1]68]005 gS ftldh vf/kdre 

{kerk fdlku ds ikl #- 300]000 gSA mi;ksx dh xbZ flapkbZ 

11589 ?kuehVj gS tcfd vf/kdre miyC/krk 19653 ?kuehVj 

gSA blh rjg jch ekSle ds nkSjku 0-10] 0-78 vkSj 3-24 gsDVs;j 

{ks= esa ywluZ] xsgw¡¡ vkSj thjk dk la;kstu #- 3]41]335 dk 

vf/kdre ykHk ns ldrk gSA ;g rHkh laHko gS tc Hkwfe] Je] iwath] 

i'kq/ku dh ck/kk,a [kjhQ ekSle ds leku gksaxh rFkk iwath ck/kk :- 

2]40]397 gksxh] rFkk vf/kdre {kerk :- 300]000 gksxh ¼rkfydk 

9-3½A mi;ksx dh xbZ flapkbZ 16185 ?kuehVj gS tcfd vf/kdre 

miyC/krk 19653 ?kuehVj gSA ywuh Cy‚d esa lhfer ;k fcuk 

flapkbZ ds dkj.k dsoy [kjhQ Qlysa yh tkrh gSaA 2-3 vkSj 2 

gsDVs;j {ks= esa ewax vkSj cktjk dk la;kstu 2 i'kq/ku ds lkFk 

1]38]328 #i;s dh ykxr vk,xh] ftlesa Hkwfe dh lhek 4-30 

gsDVs;j] Je 365 ekuo fnol gksxk] ftlesa 147 ekuo fnol dk 

mi;ksx gksxk rFkk iwath 76]381 #i;s gksxh ¼rkfydk 9-4½A

twu 2024 esa] vukj dh [ksrh ds rjhdksa ij ,d v/;;u 'kq: 

fd;k x;k ftlesa NaVkbZ] ifÙk;ksa dks gVkuk ¼fp= 9-1½ vkSj fofHkUu 

fodkl pj.kksa esa csly vkSj ckn esa moZjdksa dk mi;ksx fd;k x;k 

¼fp= 9-2½A Qwy ds çdkjksa dks LVkby dh yackbZ vkSj vaMk'k; ds 

vkdkj ds vk/kkj ij igpkuk x;k] ftlesa uj vkSj mHk;fyaxh 

Socio-economic modelling for resource utilization in 

western Rajasthan

Nutrient optimization in pomegranate and survey of 

pomegranate growers of Balotra district

Two blocks from Jodhpur district, namely Bilara and 

Luni, were selected for the study. Four villages from each 

block namely Ghanamagra, Udaliyawas, Madaliya and 

Rawar from Bilara block and Narnadi, Jhanwar, Khudala 

and Badla Nagar from Luni Block, were selected. The 

data on socio-economic and bio-physical parameters were 

collected from 260 farm households. The best 

combination of enterprises that could give maximum 

profit to a given farmer in the given constraint was 

calculated using multi-objective programming technique. 

It was found that for Bilara block, the maximum profit of 

Rs. 2,43,360 during kharif season could be obtained from 

a combination of mung bean, sorghum and cotton grown 

in an area of 0.88, 1, 2.24 ha of land respectively, and 2 

livestock with the assumptions that the land available with 

the farmer was maximum 4.12 ha, 2 livestock available 

with maximum capacity of 6, labour utilized was nearly 

193 man-days and capital invested was Rs. 1,68,005 

having the maximum capacity of Rs. 3,00,000 with the 
3farmer (Table 9.3). The irrigation used was 11589 M  

3against maximum availability of 19653 M . Similarly, 

during rabi season, a combination of lucern, wheat and 

cumin in an area of 0.10, 0.78 and 3.24 ha could give a 

maximum profit of Rs. 3,41,335 with the conditions that 

constraints of land, labour, capital, livestock, were same 

as kharif season and capital constraint of Rs. 2,40,397 

with the maximum capacity of Rs. 3,00,000. The 
3irrigation used was 16185 M  against maximum 

3availability of 19653 M . In Luni block, only kharif crops 

are taken because of limited or no irrigation. A 

combination of mung bean and pearl millet in an area of 

2.3 and 2 ha with 2 livestock, could give a maximum profit 

of Rs. 1,38,328 with the constraints of land as 4.30 ha have 

been utilized 4.30 ha, labour 365 mandays having been 

utilized 147 mandays and capital Rs. 76,381 respectively 

(Table 9.4).

In June 2024, a study on pomegranate cultivation 

practices began with pruning, defoliation (Fig. 9.1) and 

the application of basal and subsequent fertilizers at 

various growth stages (Fig. 9.2). Flower types were 

distinguished based on style length and ovary shape, with 
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Qwyksa dh la[;k ntZ dh xbZ ¼fp= 9-3½A mipkj& ftad 

lYQsV%vk;ju lYQsV%eSaxuht lYQsV%d‚ij lYQsV%ch&cksjsDl& 

0-5 çfr'kr%0-5 çfr'kr%0-6 çfr'kr%0-2 çfr'kr%0-4 çfr'kr dh 

nj ls%%,uihds 700%300%600 dh nj ls ¼xzk- izfr ikS/kk izfr o"kZ½ ds 

male and hermaphrodite flower counts were recorded 

(Fig. 9.3). The treatment- ZnSO :FeSO :MnSO :CuSO : 4 4 4 4

B-Borax @ 0.5%:0.5%:0.6%:0.2%:0.4% :: NPK @ 700: 
-1 -1300: 600 (g plant year ) resulted in higher male (204.75) 
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ifj.kkeLo:i vU; mipkjksa dh rqyuk esa vf/kd uj ¼204-75½ vkSj 

mHk;fyaxh ¼147-87½ Qwy feysA fu;a=.k lewg esa de Qwy fn[ks 

¼uj&120-75] mHk;fyaxh&90-87½A iks"kd rRo vuqdwyu ds 

lkFk&lkFk vukj viukus ij ,d losZ{k.k fd;k x;k] tks ckyksrjk 

ftys dh ik¡p rglhyksa ckyksrjk] ipinjk] flokuk] fl.k/kjh vkSj 

lenM+h esa 100 ckxksa dk lekos'k gSA vc rd losZ{k.k esa 20 

mRiknd 'kkfey Fks] ftlls irk pyk fd 53-20 çfr'kr mÙkjnkrk 

e/;e vk;q oxZ ds Fks] 63 çfr'kr ds ikl vf/kd tehu Fkh] vkSj 

73-00 çfr'kr ds ikl 82 çfr'kr ls vf/kd tehu vukj dh [ksrh 

and hermaphrodite (147.87) flowers compared to other 

treatments. The control group showed fewer flowers 

(male: 120.75, hermaphrodite: 90.87). Alongside nutrient 

optimization, a survey on pomegranate adoption was 

conducted, covering 100 orchards in Balotra district's five 

tehsils namely, Balotra, Pachpadra, Siwana, Sindhari, and 

Samdari. Till date the survey included 20 growers, 

revealing that 53.20% of respondents were middle-aged, 

63% had large land holdings, and 73% had over 82% of 

their land under pomegranate cultivation. Most 

respondents had small families (73%), medium income 

fp= 9-1 dktjh ds çkS|ksfxdh ikdZ esa ¼,½ NaVkbZ&iwoZ vkSj ¼ch½ NaVkbZ&i'pkr~ vukj ds isM+
Fig. 9.1 Pomegranate trees (a) before pruning and (b) after pruning in Technology park 

fp= 9-2 vukj esa iks"kd rRoksa dk vuqç;ksx 
Fig. 9.2 Nutrient application in pomegranate

(a) (b)
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ds fy, FkhA vf/kdka'k mÙkjnkrkvksa ds ikl NksVs ifjokj 

¼73 çfr'kr½] e/;e vk; ¼48 çfr'kr½] vkSj e/;e lkekftd 

Hkkxhnkjh ¼82 çfr'kr½ FkhA ,d egRoiw.kZ fgLls ¼72 çfr'kr½ esa 

ewY; lao/kZu ds ckjs esa e/;e tkx:drk Fkh] vkSj 62 çfr'kr us 

csgrj çFkkvksa dks e/;e :i ls viuk;kA

tSlyesj ftyksa esa i'kq/ku] ckxokuh vkSj Qlyksa dh mUur 

LFkkuh; uLyksa ds fy, Kku dk Lrj e/;e ik;k x;k] ftldk 

eq[; dkj.k ;g Fkk fd fdlkuksa dks mUur Qly&ckxokuh vkSj 

i'kq/ku mRiknu rduhd ds ckjs esa de tkudkjh FkhA vuqla/kku] 

çf'k{k.k] fdlku baVjQsl cSBd vkfn ds ek/;e ls blesa lq/kkj 

fd;k tk ldrk gSA —f"k ç.kkfy;ksa esa cktkj vk/kkfjr ck/kk,¡ 

igys LFkku ij gSa tcfd lkekftd&vkfFkZd vkSj foÙkh; ck/kk,¡ 

vafre LFkku ij gSaA i'kq/ku mRiknu ç.kkyh esa fdlku ds njokts 

ij —f=e xHkkZ/kku lqfo/kk dh vuqiyC/krk] xSjsV Ldksj 75-67 ds 

lkFk çFke LFkku ij gSA bu ck/kkvksa dks nwj djus ls 

Qly&ckxokuh vkSj i'kq/ku ç.kkyh ds vPNs mRiknu dks 

viuk;k tkuk pkfg,A ;s [ksrh dh mRikndrk esa lq/kkj vkSj 

fdlkuksa dh vkthfodk vkSj vk; c<+kus ds fy, ,d cM+k dne gks 

ldrk gSaA vkgkj çFkkvksa esa] [kfut feJ.k dks lcls vf/kd 

viuk;k x;k ¼82-00½] blds ckn o;Ld lw[ks vkSj nw/k nsus 

okys tkuojksa dks larqfyr vkgkj f[kykuk ¼78-00½] cNM+ksa dks 

larqfyr vkgkj f[kykuk ¼67-00½ vkSj ladj pkjs dh [ksrh ¼55-00½ 

'kkfey gSA

tSlyesj dh Ñf"k ç.kkfy;ksa dks viukus dk vkdyu

(48%), and moderate social participation (82%). A 

significant portion (72%) had moderate awareness of 

value addition, and 62% showed medium adoption of 

improved practices. Highly adopted practices included 

variety selection, planting distance, and integrated pest 

and disease management, while respondents exhibited 

medium knowledge and extension participation levels.

The knowledge level fo the farmers was 'medium' for 

improved local breeds of the livestock, horticulture and 

crops in Jaisalmer districts, which are mainly due to the 

fact that farmers were less informed about improved crop-

horticulture and livestock production technology. It can 

be improved through research, training, farmer interface 

meeting etc. The market-based constraints ranked first 

while socio-economic and financial constraints ranked 

last in farming systems. In livestock production system, 

non-availability of the artificial insemination facility at 

farmer's door, ranked first with garret score of 75.67. 

Addressing these constraints will results in adoption of 

good production of crop-horticulture and livestock 

system. These could be a major step for improving the 

farming productivity and enhancing the livelihood and 

income of farmers. Among feeding practices, mineral 

mixture was highest adopted practice (82.00) followed by 

feeding of balanced diet to adult dry and milk animals 

(78.00), feeding of balanced diet to calves (67.00) and 

cultivation of hybrid fodder (55.00).

Assessment of the adoption gap in farming systems of 

Jaisalmer 

fp= 9-3 vukj esa Qwy vkuk
Fig. 9.3 Flowering in pomegranate
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i'kq/ku ogu {kerk c<+kus ds fy, lkekftd&vkfFkZd igyqvksa 

dk ewY;k¡du

2024 ds nkSjku 'kq"d {ks= dh o"kkZ vk/kkfjr vkSj vkaf'kd :i 
ls flafpr fLFkfr dk çfrfuf/kRo djus okys tks/kiqj ftys ds nks 
xk¡oksa tkVw HkkaMw vkSj MqMkcsjk dh lkekftd&vkfFkZd fLFkfr ds ckjs 
esa tkudkjh ,d= dh xbZA 22 p;fur fdlkuksa dh tkudkjh 
lajpukRed lk{kkRdkj dk;ZØe ds mi;ksx ds ek/;e ls ,d= dh 
xbZ FkhA tkVw HkkaMw vkSj MqMkcsjk xk¡oksa esa vkSlr ifjokj dk vkdkj 
Øe'k% 9 vkSj 8 lnL;ksa dk Fkk] nksuksa xk¡oksa esa —f"k vkSj vU; vk; 
vftZr djus okyh xfrfof/k;ksa ds fy, çfr ifjokj 4 o;Ld 
Jfed miyC/k FksA tkVw HkkaMw vkSj MqMkcsjk xk¡oksa esa vkSlr Hkwfe 
LokfeRo dk vkdkj Øe'k% 4-6 vkSj 4-9 gsDVs;j Fkk ¼rkfydk 9-5½A 
nksuksa xk¡oksa ds fdlku o"kkZ vk/kkfjr] vkaf'kd :i ls flafpr vkSj 
iw.kZ flafpr fLFkfr;ksa dk çfrfuf/kRo djrs gSaA ifj;kstuk ds fy, 
p;fur lHkh fdlkuksa ds ikl i'kq/ku gSA nksuksa xk¡oksa esa 91 çfr'kr 
fdlku xk; ikyrs FksA HkSalksa dks Øe'k% 36 vkSj 73 çfr'kr 
fdlkuksa }kjk] tcfd cdfj;ksa dks Øe'k% 73 vkSj 91 çfr'kr tkVw 
HkkaMw vkSj MqMkcsjk xk¡oksa ds fdlkuksa }kjk ikyk x;k] ftlesa vkSlr 
>qaM ds vkdkj esa egRoiw.kZ varj FkkA   

Evaluation of socio-economic aspects for enhancing 

livestock carrying capacity

Information regarding socio-economic status was 
gathered from two villages namely Jati Bhandu and 
Dudabera of Jodhpur district, representing rainfed and 
partiality irrigated condition of the arid region, 
respectively during 2024. The information of 22 selected 
farmers wsd collected through structural interview 
schedules. The average family size in Jati Bhandu and 
Dudabera villages were 9 and 8 members respectively, 
with 4 adult workers per household available for 
agriculture and other income earning activities in both the 
villages. The average land holding size in Jati Bhandu and 
Dudabera villages were 4.6 and 4.9 ha respectively (Table 
9.5). The farmers in both the villages represent rainfed, 
partially irrigated and fully irrigated conditions. All the 
farmers selected for the project owned livestock. Cows 
were reared by 91% of farmers in both the villages. 
Buffaloes were reared by 36 and 73% of farmers, whereas 
goats were reared by 73 and 91% of farmers in Jati 
Bhandu and Dudabera villages respectively, with 
significant difference in average herd size. 

lkeqnkf;d laifÙk lalk/kuksa ds lrr çca/ku esa yksxksa dh 

Hkkxhnkjh

lkeqnkf;d laifÙk lalk/kuksa dh orZeku fLFkfr] vkthfodk 
vkSj xzkeh.kksa dh lkekftd o vkfFkZd fLFkfr ij lkeqnkf;d laifÙk 
lalk/kuksa ds çHkko vkSj mlds ;kstuk] fodkl vkSj çca/ku esa yksxksa 
dh Hkkxhnkjh dk v/;;u djus ds fy, nks çdkj ds lkeqnkf;d 

People's participation in sustainable management of 

common property resources 

A study was conducted on two types of common 

property resources (CPRs), i.e., village pond and pasture 

land to study the present status, impact of CPRs on 

livelihood and socio-economic status of villagers and 

extent of people's participation in planning, development 

rkfydk 9-5 tkVw HkkaMw vkSj MqMkcsjk xk¡oksa ds Hkkx ysus okys fdlkuksa dh lkekftd&vkfFkZd vkSj lalk/ku çksQkby
Table 9.5 Socio-economic and resource profile of the participating farmers of Jati Bhandu and Dudabera villages
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laifÙk lalk/kuksa ¼;Fkk xk¡o ds rkykc vkSj pjkxkg Hkwfe½ ij ,d 
v/;;u fd;k x;kA v/;;u esa chdkusj vkSj tSlyesj ftyksa dh 
lHkh rglhyksa dk p;u fd;k x;k vkSj rFkk çR;sd rglhy ls 
rkykc vkSj pjkxkg Hkwfe dh vf/kdrk okys flafpr] vkaf'kd 
flafpr vkSj ckjkuh xk¡oksa dk p;u fd;k x;kA çR;sd xk¡o ls 
vkuqikfrd Lrjh—r ;k–fPNd uewuk ;kstuk ds vk/kkj ij 20 
ykHkkfFkZ;ksa ¼10 iq#"k vkSj 10 efgyk½ dk p;u fd;k x;kA 
chdkusj ftys dh 8 rglhyksa ls 480 ykHkkfFkZ;ksa vkSj 48 
lkeqnkf;d laifÙk lalk/kuksa ls rFkk tSlyesj ftys dh 4 rglhyksa 
ls 240 ykHkkfFkZ;ksa vkSj 24 lkeqnkf;d laifÙk lalk/kuksa ls vk¡dM+s 
,df=r fd;s x;sA bl çdkj] dqy 720 ykHkkfFkZ;ksa vkSj 72 
lkeqnkf;d laifÙk lalk/kuksa dks O;fäxr lk{kkRdkj i)fr ds 
ek/;e ls vk¡dM+s ,df=r djus ds fy, pquk x;kA 

 
chdkusj ftys ds p;fur xk¡oksa esa mÙkjnkrkvksa us lkeqnkf;d 
laifÙk lalk/kuksa ds fodklpj.k esa vf/kdre ¼65-1 izfr'kr½ 
Hkkxhnkjh dk çn'kZu fd;k rFkk mlds ckn j[kj[kko ,oa 
;kstukpj.k esa Hkkxhnkjh fn[kkbZA tcfd tSlyesj ftys esa 
lkeqnkf;d laifÙk lalk/kuksa ds fodkl pj.k esa vf/kdre 
Hkkxhnkjh rFkk mlds ckn ;kstukpj.k ,oa j[kj[kko pj.k esa 
Hkkxhnkjh çnf'kZr dh xbZA yksxksa dh Hkkxhnkjh lwpdkad ewY; ds 
vuqlkj] chdkusj vkSj tSlyesj ftyksa ds p;fur xk¡oksasa esa 
lkeqnkf;d laifÙk lalk/kuksa ds lrr çca/ku esa yksxksa dh Hkkxhnkjh 
dh dqy lhek 60-3 çfr'kr ntZ dh xbZ ¼rkfydk 9-6 ½A

lkeqnkf;d laifÙk lalk/kuksa ds çca/ku esa yksxksa dh Hkkxhnkjh%

and management of CPRs. All the tehsils of Bikaner and 

Jaisalmer districts were selected in the study and three 

different types of villages i.e. irrigated, partially irrigated 

and unirrigated, having greater extent of village ponds and 

pasture lands were selected from each tehsil. From each 

village, 20 beneficiaries (10 males and 10 females) were 

selected on the basis of proportionate stratified random 

sampling plan. Data were collected from 480 

beneficiaries and 48 CPRs from 8 tehsils of the Bikaner 

district and 240 beneficiaries and 24 CPRs from 4 tehsils 

of the Jaisalmer district. Thus, total of 720 beneficiaries 

and 72 CPRs were selected to collect the data through 

personal interview method. 

The 

maximum participation (65.1%) was exhibited by 

respondents in development stage of CPRs, followed by 

participation in maintenance and planning stage of CPRs 

in selected villages of Bikaner district. While in Jaisalmer 

district, maximum participation was exhibited in 

development stage, followed by participation in 

planning and maintenance stage of CPRs. According to 

the values of peoples' participation index, the overall 

extent of people's participation in sustainable 

management of CPRs was 60.3% in the selected 

villages of Bikaner and Jaisalmer districts of western 

Rajasthan (Table 9.6).

People's participation in management of CPRs: 

lkeqnkf;d laifÙk lalk/kuksa ds rgr rkykc vkSj pjkxkg Hkwfe ls 
ikfjfLFkfrdh ra= lsok,¡% chdkusj vkSj tSlyesj ftyksa ds lHkh 
p;fur xk¡oksa esa o"kZ 2019&2023 ds nkSjku rkykcksa esa ikuh dh 
miyC/krk 9-3 eghus Fkh vkSj çR;sd ifjokj ds vkSlru 8-3 i'kq 
rkykcksa ls çfrfnu yxHkx 87-1 yhVj ikuh ih jgs FkssA rkykc ls 
Hkwty dk vf/kd iquZHkj.k gksus ls vkl&ikl ds [ksrksa esa Qly 

Ecosystem services from water pond and pasture land 

under CPRs: The average pond water availability was 

9.3 months during the years 2019-2023 in all the selected 

villages of Bikaner and Jaisalmer districts. About 8.3 

animals of each family were drinking 87.1 L of water 

every day from the ponds. Due to increase in recharge of 
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l?kurk esa 26 çfr'kr dh o`f) ntZ dh+ xbZA çR;sd ifjokj }kjk 
?kjsyw mi;ksx ds fy, çfrfnu vkSlru 31-5 vkSlru 31-5 yhVj 
ikuh dk mi;ksx fd;k x;kA blds vfrfjDr] chdkusj vkSj 
tSlyesj ftyksa ds xk¡oksasa esa 2019&2023 ds nkSjku] lkeqnkf;d 
laifÙk lalk/kuksa ds rgr pjkxkg Hkwfe ls çR;sd ifjokj }kjk 
yxHkx 969 fd-xzk- tykÅ ydM+h rFkk 29-0 fd-xzk- [kk| lkexzh 
tSls dsj] lkaxjh] csj] [kqaHkh] f[keiksyh] Qksxyk vkSj xksan ,d= dh 
xbZA

 chdkusj vkSj tSlyesj ftyksa ds p;fur xk¡oksa dh 
lkeqnkf;d pjkxkg Hkwfe esa isM+ksa] >kfM+;ksa vkSj ?kklksa ds ?kuRo dks 
Øe'k% 10] 5 vkSj 1 ehVj vkdkj ds prqHkqZtksa dh lgk;rk ls ekik 
x;kA [kstM+h] ccwy] tky] 'kh'ke vkSj dqeV vkSj xSj&Lokfn"V 
foyk;rh ccwy lkeqnkf;d pjkxkg Hkwfe esa ekStwn çeq[k o`{k 
çtkfr;k¡ FkhaA lkeqnkf;d pjkxkg Hkwfe esa ikbZ tkus okyh 
vf/kdka'k Lokfn"V >kfM+;ksa esa Qksx] ckoyh] >j csjh] dsj vkSj ykuk 
rFkk xSj&Lokfn"V >kfM+;ksa esa cqbZ] [khai] lksukeq[kh vkSj vkd 
'kkfey FkhaA izeq[k pkjk ?kklksa ds #i esaxafB;k] HkqjV] lsou] /kke.k] 
csdj] dkaVh] ykiM+h] flykoM+h] exjh] dkdjksVh vkSj /kkelk ikbZ 
xbZA chdkusj vkSj tSlyesj ftyksa ds lkeqnkf;d pjkxkg Hkwfe esa 
?kklksa ds 'kq"d tSoHkkj dh vkSlr mRikndrk 606 fd-xzk- çfr 
gsDVs;j ikbZ xbZA

chdkusj ftys ds chdkusj] uks[kk vkSj dksyk;r rglhyksa ds 
p;fur 9 xk¡oksa ds 180 fdlkuksa esa e`nk vkSj ty laj{k.k 
çkS|ksfxfd;ksa ds çfr muds n`f"Vdks.k] çlkj Lrj] Kku vkSj muds 
vfHkxzg.k dk v/;;u fd;k x;kA

 chdkusj rglhy ds chdkusj rglhy ds p;fur xk¡oksasa esa 
vf/kdka'k ¼63-3 çfr'kr½ fdlku e`nk ty laj{k.k çkS|ksfxfd;ksa 
dks e/;e] 30 çfr'kr de rFkk dsoy 6-7 çfr'kr mPp Lrj ij 
viuk jgs FksA tcfd] uks[kk rglhy esa vf/kdka'k fdlku ¼56-7 
çfr'kr½ de] 35 çfr'kr e/;e rFkk dsoy 8-3 çfr'kr fdlku 
mPp Lrj ij e`nk ty laj{k.k çkS|ksfxfd;ksa dks e/;e Lrj ij 
viuk;kA dksyk;r rglhy ds p;fur xk¡oksasa esa e`nk ty laj{k.k 
çkS|ksfxfd;ksa ds viukus dk Lrj mPp ¼30 çfr'kr½ Fkk rFkk mlds 
ckn uks[kk rglhy esa 8-3 çfr'kr vkSj chdkusj rglhy ds 
p;fur xk¡oksasa esa ;g Lrj 6-7 çfr'kr ik;k x;kA blh çdkj] 
,df=r vk¡dM+ksa ls irk pyk fd if'peh jktLFkku esa chdkusj] 
uks[kk rFkk dksyk;r rglhyksa ds p;fur xk¡oksa esa vf/kdka'k ¼43-9 
çfr'kr½ fdlkuksa }kjk e`nk ty laj{k.k çkS|ksfxfd;ksa dks viukus 
dk fuEu Lrj Fkk rFkk mlds ckn 41-1 çfr'kr e/;e rFkk 15 
çfr'kr mPp Lrj ij bu çkS|ksfxfd;ksa dks viuk jgs FksA

lkeqnkf;d laifÙk lalk/kuksa esa isM+ksa] >kfM+;ksa vkSj ?kklksa dk 
?kuRo%

fdlkuksa }kjk e`nk ty laj{k.k çkS|ksfxfd;ksa ds vfHkxzg.k dk 
Lrj%

e`nk vkSj ty laj{k.k çkS|ksfxfd;ksa dks vfHkxzg.k vkSj mudk 
çlkj

groundwater from the ponds, the cropping intensity 

increased by 26% in nearby farms. On an average, 31.5 L 

of water was used by each family every day for domestic 

use. In addition, about 969 kg fuel wood and 29.0 kg food 

materials such as ker, sangari, ber, khumbhi, khimpoli, 

phogla and gum were collected by each family in each 

year from pasture CPRs in the villages of Bikaner and 

Jaisalmer districts during 2019-2023.

The density of trees, bushes and grasses in pasture land 

CPRs were measured with the help of 10, 5, and 1.0 m size 

quadrats, respectively in selected villages of Bikaner and 

Jaisalmer districts. Khejri, babul, jaal, shisham and kumat 

and non-palatable mesquite were the major tree species 

found in pasture lands of CPRs. The majority of palatable 

bushes found in pasture lands of CPRs were phog, bavali, 

jharberi, ker and lana and non-palatable bushes found 

werebui, khimp, sonamukhi and aak. Predominantly, 

palatable grasses such asganthia, bhurut, sewan, dhaman, 

and palatable forbs such as bekar, kanti, lapdi, silavari, 

magari, and kakaroti were found in pasture lands of CPRs 

while the non-palatable forb included dhamasa. The 

average dry biomass productivity of grasses in pasture 

lands of CPRs of Bikaner and Jaisalmer districts was 
-1recorded to be 606 kg ha .

The adoption, diffusion level, extent of knowledge 

and attitude of farmers towards soil and water 

conservation (SWC) technologies were studied in 9 

selected villages (180 farmers) of Bikaner, Nokha and 

Kolayat tehsils of Bikaner district. 

 

Majority (63.3%) of farmers were having moderate 

adoption level of SWC technologies in selected villages 

of Bikaner tehsil, followed by 35% in Nokha tehsil and 

25% in selected villages of Kolayat tehsil. The extent of 

high adoption level of SWC technologies in selected 

villages of Kolayat tehsil was 30% followed by 8.3% in 

Nokha tehsil and 6.7% in Bikaner tehsil. Similarly, the 

pooled data revealed that majority (43.9%) of farmers 

were having low, followed by moderate (41.1%) and high 

(15%) level of adoption of SWC technologies in selected 

Density of trees, bushes and grasses in pasture CPRs:

Adoption level of SWC technologies by farmers:

 

Adoption and diffusion of soil and water conservation 

technologies 
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fdlkuksa }kjk e`nk ty laj{k.k çkS|ksfxfd;ksa dk çlkj Lrj%

fdlkuksa }kjk e`nk ty laj{k.k çkS|ksfxfd;ksa dks viukus vkSj 
çlkj dh lhek%

e`nk ,oa ty laj{k.k çkS|ksfxfd;ksa ds çfr fdlkuksa dk vfHkxzg.k 
O;ogkj% 

Ñf"k ç.kkfy;ksa ds ?kVd vkSj çdkj%

 
chdkusj vkSj dksyk;r rglhy ds p;fur xk¡oksa esa vf/kdka'k ¼58-3 
çfr'kr½ fdlkuksa esa e`nk ,oa ty laj{k.k çkS|ksfxfd;ksa dk izlkj 
de Fkk tcfd uks[kk rglhy esa ;g 53-3 çfr'kr ik;k x;kA e`nk 
,oa ty laj{k.k çkS|ksfxfd;ksa ds mPp Lrj ds izlkj dh lhek cgqr 
de ikbZ xbZ tks dksyk;r rglhy ds p;fur xk¡oksa esa 11-7 
çfr'kr] uks[kk rglhy esa 3-3 çfr'kr rFkk chdkusj rglhy ds 
p;fur xk¡oksa esa dksbZ izlkj ugh aik;k x;kA blh çdkj] ,df=r 
vk¡dM+ksa ls ;g Hkh irk pyk fd if'peh jktLFkku esa chdkusj] 
uks[kk rFkk dksyk;r rglhyksa ds p;fur xk¡oksasa esa vf/kdka'k ¼56-6 
çfr'kr½ fdlkuksa esa e`nk ty laj{k.k çkS|ksfxfd;ksa dk çlkj de] 
e/;e ¼38-3 çfr'kr½ vkSj mPp ¼5 çfr'kr½ Lrj ij FkkA

 çkS|ksfxdh vfHkxzg.k lwpdkad ls irk pyk fd 
uks[kk rglhy ds 23 çfr'kr fdlkuksa }kjk e`nk ,oa ty laj{k.k 
çkS|ksfxfd;ksa dks viuk;k x;k] blds ckn dksyk;r rglhy esa 
21-3 çfr'kr vkSj chdkusj rglhy esa 21-1 çfr'kr fdlkuksa }kjk 
e`nk ,oa ty laj{k.k çkS|ksfxfd;ksa dks viuk;k x;kA çkS|ksfxdh 
çlkj lwpdkad ls irk pyk fd dksyk;r rglhy esa 16-5 çfr'kr] 
uks[kk rglhy esa 15-9 çfr'kr vkSj chdkusj rglhy esa 14-7 
çfr'kr e`nk ty laj{k.k çkS|ksfxfd;k¡ fdlkuksa ds [ksrksa ls 
çlkfjr gqbZaA

chdkusj ftys dh chdkusj] uks[kk vkSj dksyk;r rglhyksa 
esa vf/kdka'k fdlkuksa us egRoiw.kZ e`nk ty laj{k.k çkS|ksfxfd;ksa esa 
Vkadk ¼92-8 çfr'kr½] doj Ø‚fiax ¼76-1 çfr'kr½] Hkwfe 
leryhdj.k ¼49-4 çfr'kr½ vkSj fLçadyj ¼28-9 çfr'kr½ dks 
viuk;kA dksyk;r rglhy esa fLçadyj dk vf/kdre mi;ksx ¼45 
çfr'kr½ tcfd chdkusj rglhy esa bldk U;wure ¼15 çfr'kr½ 
ntZ fd;k x;kA

pw: ftys dh ik¡p rglhyksa ¼lqtkux<+] jktx<+] pw:] 
rkjkuxj vkSj chnklj½ ds 33 xk¡oksasa ds 203 fdlku ifjokjksa ls 
,df=r çkFkfed vk¡dM+ksa dk mi;ksx djds —f"k ç.kkfy;ksa dk 
fo'ys"k.k fd;k x;kA xk¡oksa dk p;u laHkkO;rk vkuqikfrd i)fr 
ds ek/;e ls fd;k x;kA ftys esa fdlku ifjokjksa dks flapkbZ dh 
miyC/krk ds vk/kkj ij rhu eq[; lewgksa esa oxhZ—r fd;k x;k % 
o"kkZ vk/kkfjr ¼33 izfr'kr½] flafpr ¼27-6 izfr'kr½] vkSj o"kkZ 
vk/kkfjr vkSj flafpr nksuksa ç.kkfy;ksa dk la;kstu ¼39-4 izfr'kr½ 
okys ifjokjA

 pw: ftys esa] fdlkuksa ds 
[ksrksa ij Ng vyx&vyx —f"k ç.kkfy;ksa dh igpku dh xbZ] 

chdkusj esa fdlkuksa ds [ksrksa ij viukbZ xbZ Ñf"k ç.kkfy;ksa dk 
vkfFkZd ewY;k¡du

villages of Bikaner, Nokha and Kolayat tehsils in western 

Rajasthan.

 

The majority (58.3%) of farmers were having low level of 

diffusion of SWC technologies in selected villages of 

Bikaner and Kolayat tehsil followed by 53.3% in Nokha 

tehsil. The extent of high level of diffusion of SWC 

technologies very low with 11.7% in the selected villages 

of Kolayat tehsil, followed by 3.3%in Nokha tehsil and 

none in Bikaner tehsil. Similarly, the pooled data also 

revealed that the majority (56.6%) of farmers were having 

low, followed by moderate (38.3%) and high (5%) level of 

diffusion of SWC technologies in selected villages of 

Bikaner, Nokha and Kolayat tehsils in western Rajasthan. 

 The technologies adoption index showed 

that 23% SWC technologies were adopted by the farmers 

of Nokha tehsil followed by 21.3% in Kolayat tehsil and 

21.1% in Bikaner tehsil. While the technologies diffusion 

index showed that 16.5% SWC technologies were 

diffused from farmers' fields in Kolayat tehsil followed by 

15.9%in Nokha tehsil and 14.7% in Bikaner tehsil.

 Majority of farmers adopted tanka 

(92.8%), cover cropping (76.1%), land leveling (49.4%) 

and sprinkler (28.9%) as important SWC technology in 

Bikaner, Nokha and Kolayat tehsils of Bikaner district. 

The adoption of sprinkler was maximum (45%) in 

Kolayat tehsil while it was minimum (15%) in Bikaner 

tehsil. 

The farming systems were analyzed using primary 

data collected from 203 farm households across 33 

villages of five tehsils (Sujangarh, Rajgarh, Churu, 

Taranagar, and Bidasar) of Churu district. The villages 

were selected through probability proportional method. 

Farm households in the district were categorized into 

three main groups based on the availability of irrigation: 

rainfed (33%), irrigated (27.6%), and a combination of 

both rainfed and irrigated systems (39.4%). 

 In Churu 

district, six distinct farming systems were identified on 

Diffusion level of SWC Technologies by Farmers:

Extent of adoption and diffusion of SWC technologies 

by farmers:

Adoption behaviour of farmers towards SWC 

technologies:

Components and types of farming systems:

Economic evaluation of farming systems adopted on 

farmers' fields in Bikaner
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ftlesa ik¡p çeq[k ?kVd ;Fkk Qlysa] —f"kokfudh] i'kq/ku] pkjk] 
ckxokuh ¼Qy vkSj lfCt;k¡½ 'kkfey FksA buesa ls] Qlysa $ 
—f"kokfudh $ i'kq/ku ç.kkyh lcls çpfyr ikbZ xbZ] tks lEiw.kZ 
?kVdksa dk 37 izfr'kr çfrfuf/kRo dj jgh FkhA blh izdkj Qlysa 
$ —f"kokfudh $ i'kq/ku $ ckxokuh $ pkjk dk çfrfuf/kRo 31 
izfr'kr rFkk Qlysa $ —f"kokfudh $ i'kq/ku $ ckxokuh —f"k 
ç.kkyh dk çfrfuf/kRo 18 izfr'kr ik;k x;k ¼fp= 9-4½A

farmers' fields, incorporating five key components: crops 

(C), agroforestry (AF), livestock (LS), fodder, and 

horticulture (H) i.e., fruits and vegetables. Among these, 

the C+AF+LS system was the most prevalent farming 

system, representing 37% of the total components, 

followed by the C+ AF + LS + H + fodder system at 31% 

and the C + AF + LS + H system at 18% (Fig 9.4).

fp= 9-4 pq: ftys esa izpfyr —f"k ç.kkfy;k¡
Fig. 9.4 Existing farming systems in Churu District

—f"k ;ksX; Qlysa] —f"kokfudh] i'kq/ku] pkjk] ckxokuh rhuksa 
izdkj dh çpfyr —f"k ç.kkfy;ksa ds eq[; ?kVdksa ds :i esa ns[ks 
x;s rFkk fofHkUu mRiknu ç.kkfy;ksa ds chp muds lkis{k ;ksxnku 
esa lkFkZd fHkUurk ntZ dh x;hA fofHkUu ?kVdksa esa 95 izfr'kr 
;ksxnku ds lkFk Qlysa] —f"kokfudh ,oa i'kq/ku izeq[k ?kVd Fks 
tcfd pkjk vkSj ckxokuh esa lfCt;k¡ vkSj Qy Øe'k% 39 çfr'kr] 
46 çfr'kr vkSj 36 çfr'kr ?kjksa dh —f"k ç.kkfy;ksa esa ns[ks x;sA 

[kjhQ ds nkSjku] o"kkZ vk/kkfjr —f"k ç.kkyh esa 91 çfr'kr 
?kjksa dh —f"k ç.kkfy;ksa esa Xokj rFkk mlds ckn cktjk ¼88 
çfr'kr½ vkSj ewax ¼54 çfr'kr½ dh [ksrh ns[kh xbZ tcfd jch esa] 
63 çfr'kr ifjokjksa us puk mxk;k rFkk 25 çfr'kr us rkjkehjk dh 
[ksrh dhA flafpr —f"k ç.kkyh esa] dikl eq[; [kjhQ Qly ds 
#i esa ns[kh xbZ ftls 70 çfr'kr ifjokjksa us mxk;k rFkk mlds 
ckn Xokj ¼68 çfr'kr½ vkSj cktjk ¼48 çfr'kr½ vU; eq[; [kjhQ 
Qly ds #i esa ns[kh xbZA jch ds nkSjku] 98 çfr'kr fdlkuksa us 
ljlksa dh [ksrh dh rFkk mlds ckn xsgw¡ ¼95 çfr'kr½ vkSj esFkh ¼43 
çfr'kr½ izeq[k Qly ds #i esa ns[kh xbZA o"kkZ vk/kkfjr vkSj 
flafpr nksuksa gh fLFkfr;ksa esa Xokj ¼70 çfr'kr½ vkSj cktjk ¼59 
çfr'kr½ dh [ksrh çeq[k [kjhQ Qly ds #i esa rFkk ljlksa ¼94 

Crops, agroforestry, livestock, fodder, and 

horticulture were the major components of the prevailing 

farming systems and their relative contributions varying 

significantly among different production systems. Arable 

crops, agroforestry, and livestock dominated, collectively 

accounting for 95% of the total. While, fodder, 

vegetables, and fruits were included in the farming 

systems of 39%, 46%, and 36% of households, 

respectively.

During the kharif season, 91% of households in the 

rainfed farming system cultivated clusterbean, followed 

by pearl millet (88%) and green gram (54%). In the rabi 

season, gram was grown by 63% of households, while 

taramira was cultivated by 25% households. In the 

irrigated farming system, cotton was the primary kharif 

crop, grown by 70% of households, followed by 

clusterbean (68%) and pearl millet (48%). In the rabi 

season, Indian mustard was cultivated by 98% of farmers, 

followed by wheat (95%) and fenugreek (43%). Among 

households practicing both rainfed and irrigated farming 
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çfr'kr½ vkSj xsgw¡ ¼88 çfr'kr½ dh [ksrh çeq[k jch Qly ds #i esa 
ns[kh xbZA

o"kkZ vk/kkfjr {ks=ksa esa çfr ?kj —f"kokfudh isM+ksa dh vkSlr 
la[;k 54] flafpr {ks=ksa esa 43 rFkk o"kkZ vk/kkfjr vkSj flafpr nksuksa 
fLFkfr okys {ks=ksa esa budh la[;k 55 ikbZ xbZA bu isM+ksa dk vkSlr 
isM+ ?kuRo 51 isM+ çfr gsDVs;j ntZ fd;k x;k rFkk rhuksa —f"k 
ç.kkfy;ksa esa çfr ?kj vkSlru 45 isM+ksa ds lkFk [kstM+h ,d çeq[k 
—f"kokfudh çtkfr ds :i esa ikbZ xbZA

vkSlru 12 i'kqvksa ds lkFk pw: ftys esa 95 çfr'kr ?kjksa esa 
i'kq/ku opZLo ns[k x;kA fofHkUu —f"k ç.kkfy;ksa esa i'kq lewgksa dk 
vkdkj fHkUu&fHkUu ntZ fd;k x;k ;Fkk flafpr {ks=ksa esa vkSlru 8 
i'kq tcfd o"kkZ vk/kkfjr {ks=ksa esa i'kq lewgksa dk vkdkj 16 i'kq rd 
ns[kk x;kA o"kkZ vk/kkfjr {ks=ksa esa HksM+ vkSj cdjh ikyu vf/kd 
çpfyr Fkk rFkk bu {ks=ksa esa izR;sd ?kj esa vkSlru 42 HksM+ vkSj 22 
cdfj;k¡ ns[kh xbZ tcfd flafpr {ks=ksa esa budh la[;k Øe'k% 20 
vkSj 11 ntZ fd;k x;kA blh izdkj o"kkZ vk/kkfjr {ks=ksa esa xk;ksa ,oa 
HkSalksa dk ikyu izeq[krk ls fd;k x;k rFkk bu {ks=ksa ds 56-7 
çfr'kr ?kjksa esa xk;ksa ,oa HkSalksa dk ikyu ns[kk x;k] tcfd flafpr 
{ks=ksa esa bldk çfr'kr 32-1 ntZ fd;k x;kA ysfdu fQj Hkh 
flafpr {ks= ?kjksa esa HkSalksa dh la[;k vf/kd ¼81-3 çfr'kr½ ikbZ xbZA

pw: ftys esa] 36 çfr'kr ifjokj Qyksa dh [ksrh djrs gq, 
ik, x, rFkk izR;sd ifjokj ds ikl vkSlru 2-83 isM+ ns[ks x;sA 
Qyksa okys o`{kksa esa csj izeq[krk ls mxk;k tkus okyk Qy o`{k ik;k 
x;k rFkk 33 çfr'kr ifjokjksa esa bldh [ksrh xbZ mlds ckn] 
19-21 çfr'kr ifjokjksa esa uhacw dh [ksrh ns[kh xbZA blds vykok] 
4-4 çfr'kr ifjokj O;kolkf;d #i ls vukj dh [ksrh djrs gq, 
ik, x, tcfd 3 çfr'kr vkSj 2-5 çfr'kr ifjokjksa ds ikl Øe'k% 
csj vkSj uhacw ds ckx ns[ks x;sA pw: ftys esa 44 çfr'kr ifjokjksa esa 
lfCt;ksa dh [ksrh ns[kh xbZ ftlesa ls 4-43 çfr'kr ifjokjksa us 
O;kolkf;d Lrj ij lCth dh [ksrh dhA v/;;u ls irk pyk fd 
bl {ks= esa vkSlru 0-21 gsDVs;j {ks= Qy lfCt;ksa dh [ksrh ds 
fy, vkoafVr fd;k x;k ftlesa eVj] [khjk] vkyw] ewyh] ikyd] 
fepZ] QwyxksHkh] esFkh vkSj XokjQyh dh [ksrh izeq[krk ls dh xbZA

 o"kkZ vk/kkfjr [ksrksa 
ds fy, vkSlr ifjpkyu Hkwfetksr dk vkdkj 7-83 gsDVs;j] 
flafpr [ksrksa ds fy, 6-65 gsDVs;j rFkk lfEefyr #i ls o"kkZ 
vk/kkfjr ,oa flafpr ç.kkfy;ksa ds rgr vkSlr ifjpkyu Hkwfetksr 
dk vkdkj 7-72 gsDVs;j ntZ fd;k x;kA vkSlru] vf/kdka'k 
fdlkuksa ds ikl Hkwfe ds ek= nks VqdM+s Fks rFkk lHkh —f"k ç.kkfy;ksa 
esa bldh fo[kaMu nj 56-25 çfr'kr ls 60-71 çfr'kr rd ntZ dh 
xbZA ftys esa] vf/kdka'k fdlku ifjokjksa ¼45-18 çfr'kr½ ds ikl 

Hkwfe LokfeRo] fo[kaMu] Qlysa vkSj i'kq/ku%

systems, clusterbean (70%) and pearl millet (59%) were 

the dominant kharif crops, while Indian mustard (94%) 

and wheat (88%) were the main rabi crops.

The average number of agroforestry plants 
-1 household was 54 under rainfed areas, 43 under irrigated 

areas, and 55 under regions having both rainfed and 

irrigated farming systems. The average density of 
-1agroforestry plant was 51 plants ha . Khejri emerged as 

the dominant agroforestry species, with an average of 45 
-1plants household  across all the three farming systems. 

In Churu district, 95% of households owned 

livestock, with an average herd size of 12 animals. 

Different farming systems had different size of herds, 

including 8 animals in irrigated areas and 16 in rainfed 

areas. Small ruminants were more prevalent in rainfed 

systems, with households owning an average of 42 sheep 

and 22 goats, compared to 20 sheep and 11 goats in 

irrigated areas. Cattle ownership was higher in rainfed 

systems, with 56.7% of households owning cattle, 

compared to 32.1% in irrigated systems. Conversely, 

buffalo ownership was more common in irrigated areas, 

wherein 81.3% of households owned buffalos. 

In Churu district, 36% of households cultivated fruit 
-1crops, with an average of 2.83 trees household . Ber was 

the most commonly grown fruit, cultivated by 33% of the 

households, followed by lemon at 19.21%. Additionally, 

4.4% of households maintained commercial pomegranate 

orchards, while 3% and 2.5% have orchards of ber and 

lemon, respectively.

 In Churu district, 44% of households grew 

vegetables, wherein 4.43% were engaged in commercial 

vegetable farming. The average area allocated to 

vegetable cultivation was 0.21 ha. Peas, cucurbits, 

potatoes, radishes, spinach, chili, cauliflower, fenugreek, 

and clusterbean were the major vegetables grown in the 

region.

 The 

average operational landholding size was 7.83 ha for 

rainfed farms, 6.65 ha for irrigated farms, and 7.72 ha for 

farms combining rainfed and irrigated systems. On an 

average, households were managing two landholding 

fragments, with fragmentation rates ranging from 56.25% 

to 60.71% across all farming systems. In Churu district, 

Land holding, fragmentation, crops and livestock:
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e/;e vkdkj dh ifjpkyu Hkwfe ¼2 ls 4 gsDVs;j½ ikbZ xbZA cM+h 
ifjpkyu Hkwfe okys fdlkuksa ¼?10 gsDVs;j½ dh la[;k 18-72 
çfr'kr tcfd NksVs vkSj lhekar fdlkuksa ¼<2 gsDVs;j½ dh la[;k 
dqy —"kd leqnk; dk dsoy 5-5 çfr'kr ikbZ xbZA vf/kdka'k 
fdlkuksa ¼87 çfr'kr½ ds ikl vkSlr ifjpkyu Hkwfe ds nks ;k 
mlls vf/kd VqdM+s tcfd 59 çfr'kr fdlkuksa ds ikl nks rFkk 
20-69 çfr'kr fdlkuksa ds ikl ifjpkyu Hkwfe ds rhu VqdM+s ik, 
x,A

 —f"k ykxr vkSj ewY; vk;ksx dh ekud dk;Zç.kkyh 
dk mi;ksx djrs gq, pw# ftys dh o"kkZ vk/kkfjr] flafpr] vkSj o"kkZ 
vk/kkfjr vkSj flafpr nksuksa ç.kkfy;ksa ds la;kstu okyh fLFkfr;ksa esa 
izpfyr —f"k ç.kkfy;ksa dk foÙkh; fo'ys"k.k fd;k x;kA vkerkSj 
ij o"kkZ vk/kkfjr ç.kkfy;k¡ esa flafpr vkSj vkaf'kd :i ls flafpr 
ç.kkfy;ksa dh rqyuk esa ldy jktLo vkSj 'kq) jktLo esa deh 
ns[kh xbZA o"kkZ vk/kkfjr —f"k ç.kkyh ds rgr Qlysa $ 
—f"kokfudh $ i'kq/ku ds lkFk 8-41 yk[k #i;s dk ldy jktLo 
vkSj 3-48 yk[k #i;s dk 'kq) jktLo izkIr gqvk tks fd flafpr 
ç.kkyh ¼ldy jktLo% #i;s 12-84 yk[k rFkk 'kq) jktLo% #i;s 
6-52 yk[k½ dh rqyuk esa dkQh de FkkA i'kq/ku] ckxokuh vkSj 
pkjk Qlyksa ds ,dhdj.k ls vf/kd jktLo dh izkfIr gqbZA flafpr 
ç.kkyh ds rgr Qlysa $ —f"kokfudh $ i'kq/ku $ ckxokuh $ 
pkjk Qlyksa ds ,dhdj.k ls #i;s 6-73 yk[k dk 'kq) jktLo 
izkIr fd;k x;k tks fd fofo/khdj.k] lalk/kuksa ds vuqdwfyr 
mi;ksx vkSj fofo/k vk; lzksrksa ds ykHkksa dks çnf'kZr djrh gSA

ty dh deh] vknkuksa dh mPp ykxr] —f"k mit ds fy, 
vi;kZIr dher] HkaMkj.k lqfo/kkvksa dh deh vkSj lkekftd dkjd] 
izpfyr —f"k ç.kkyh esa egRoiw.kZ ck/kkvksa ds #i esa ns[ks x,A —f"k 
Je vkSj _.k dh deh] rduhdh lykg ;k fo'ks"kKrk dh vi;kZIr 
igq¡p] ifjogu lqfo/kkvksa dh deh vkSj xq.koRrk okys chtksa dk 
vHkko] izpfyr —f"k ç.kkyh esa vU; çeq[k pqukSfr;ksa ds #i esa ntZ 
fd, x,A

 dsafnzr 
lewg ppkZ] lkfgR; leh{kk vkSj foKku vk/kkfjr ekU;rkvksa ds 
vk¡dM+ksa dk mi;ksx djds jsr ds Vhyk fLFkjhdj.k ls Qly] pkjk 
vkSj ydM+h mRiknu ij iM+us okys çHkkoksa rFkk lkFk gh —f"k Je 
vkSj ugj dh lQkbZ dh ykxr dks de djus tSlh lgk;d lsokvksa 
dk ewY;k¡du fd;k x;kA ccwy ds lkFk yxk, x, fLFkj Vhyksa 
}kjk 5 lky dh mez rd 9 Vu çfr gsDVs;j tykÅ ydM+h dk 
mRiknu izkIr fd;k x;kA tykÅ ydM+h dk ewY; 2700 #i;s 
çfr Vu ds cktkj ewY; ds vk/kkj ij 24]300 #i;s çfr gsDVs;j 

vFkZ'kkL=%

ck/kk,¡% 

jsr ds Vhyksa ds fLFkjhdj.k dh izkS|ksfxdh dk ewY;k¡du%

ikfjfLFkfrdh ra=] Ñf"k O;olk; vkSj laLFkkvksa dk vkdyu

most farmers had medium-sized landholdings (2-4 ha), 

accounting for 45.18% of households, followed by semi-

medium holdings. Large farmers (>10 ha) had 18.72%, 

while small and marginal farmers (<2 ha) constituted only 

5.5% of the total farming community. Majority (87%) of 

farming households had more than two landholding 

fragments whereas, 59% households had two fragments 

and 20.69% households had three fragments of 

operational landholding.

 The economic analysis of the existing 

farming systems across all the three conditions were 

carried out using the standard methodology of the 

Commission for Agricultural Costs and Prices (CACP). 

The rainfed systems generally exhibited lower gross 

revenue (GR) and net revenue (NR) as compared to 

irrigated and partially irrigated systems. The C + AF + LS 

system in rainfed conditions showed a GR of 8.41 lakh 

rupees and an NR of 3.48 lakh rupees, which was 

significantly lower than the irrigated system having a GR 

of 12.84 lakh rupees and an NR of 6.52 lakh rupees. More 

diversified systems, especially those incorporating 

livestock, horticulture, and fodder crops generated higher 

net revenues across all the farming systems. The C + AF + 

LS + H + Fodder system in irrigated conditions yielded the 

highest NR of 6.73 lakh rupees, demonstrating the 

benefits of risk diversification, optimized resource use, 

and multiple income sources. 

 Water scarcity was the most significant 

constraint in the prevailing farming system followed by 

the high cost of inputs, limited access to fair output prices 

and storage facilities and social factors. Shortage of farm 

labor and credit, lack of technical advice or expertise, 

inadequate transportation facilities and lack of improved 

seed varieties were some of the other major challenges 

faced by the farmers of the region. 

 The impact of implementing sand dune 

stabilization (SDS) technology on crop, fodder, and wood 

production, along with supporting services like reducing 

labor and canal desilting costs was evaluated using data 

from focused group discussions (FGDs), literature 

review, and scientifically grounded assumptions. The 

Economics:

Constraints:

Impact assessment of sand dune stabilization 

technology:

Assessment of ecosystems, agribusiness and 

institutions
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vkadk x;kA jsr ds Vhyksa ds fLFkjhdj.k dh izkS|ksfxdh }kjk pkjk 
mRiknu esa Hkh lq/kkj ns[kk x;k] ftlesa 945 #i;s ewY; ds lkFk 
0-27 Vu çfr gsDVs;j dh o`f) ntZ dh xbZA ;g lq/kkj fofHkUu 
?kklksa tSls /kkeu ?kkl vkSj ykuk iztkfr tSlh fofHkUu >kfM+;ksa dh 
LFkkiuk ds dkj.k gks ldrk gSA blds vfrfjä] pjkbZ vkSj tykÅ 
ydM+h laxzg ls lacaf/kr dk;ksaZ ij çfrfnu yxHkx 1-3 ?kaVs dh 
cpr dh Hkh ns[kh xbZA dsafnzr lewg ppkZ ls fofnr gqvk fd fLFkj 
Vhyksa okys {ks=ksa esa flapkbZ pSuyksa dh lky esa nks ckj ¼[kjhQ ls 
igys vkSj [kjhQ ds chp esa½ lQkbZ dh tkrh gS] tcfd vfLFkj 
Vhyksa okys {ks=ksa esa ;g dke lky esa ik¡p ckj fd;k tkrk gSA ,d 
gsDVs;j flapkbZ ds fy, pSuyksa dh lQkbZ ds fy, pkj ekuo&fnuksa 
dh vko';drk ds vk/kkj ij] cpr dk vuqeku yxHkx 4]800 
#i;s çfr gsDVs;j ik;k x;kA Qlyksa dh iSnkokj esa lq/kkj] Vhyksa 
ds fLFkjhdj.k dk ,d vkSj çR;{k ykHk gSA blds dkj.k o"kkZ 
vk/kkfjr vkSj [kjhQ Qlyksa esa vf/kd egRoiw.kZ lq/kkj ntZ fd;k 
x;k rFkk cktjk ¼9 ls 23 çfr'kr½] Xokj ¼16 ls 39 çfr'kr½] eksB 
¼20 ls 34 çfr'kr½] vkSj vU; Qlyksa dh mit esa o`f) ns[kh xbZA 
ukbVªkstu] QkWLQksjl] vkSj iksVsf'k;e dh ek=k Hkh fLFkj Vhyksa ij 
vf/kd ikbZ xbZA ukbVªkstu Q‚LQksjl vkSj iksVsf'k;e ds vkSlr 
Lrj esa Øe'k% 34-22] 7-40 vkSj 61-22 fd-xzk- çfr gsDVs;j dh o`f) 
gqbZ] ftldk vuqekfur vkfFkZd ewY; 10]071 #i;s ik;k x;kA

jsr ds Vhyksa ds fLFkjhdj.k ls dkcZu lap;u ¼eq[; :i ls 
dkcZfud dkcZu dh ek=k½ esa o`f) ntZ dh xbZ ¼fp= 9-5½A jsr ds 
fLFkj Vhyksa esa dkcZu lap;u dh ek=k 5-4 Vu çfr gsDVs;j ikbZ 
xbZ] ftlesa 4-7 Vu dkcZfud dkcZu vkSj 0-7 Vu vdkcZfud 
dkcZu 'kkfey FkkA dkcZu lap;u dh ;g ek=k jsr ds vfLFkj 
Vhyksa esa dkcZu lap;u dh ek=k ls dkQh vf/kd FkhA fofHkUu 
LFkkuksa ij jsr ds fLFkj Vhyksa esa ikni tSoHkkj dh ek=k 6-54 Vu 
çfr gsDVs;j ntZ dh xbZ tks fd jsr ds vfLFkj Vhyksa esa ikni 
tSoHkkj ¼0-35 Vu çfr gsDVs;j½ dh rqyuk esa lkFkZd #i ls vf/kd 
FkhA bl ls ;g irk pyrk gS fd jsr ds vfLFkj Vhyksa dh rqyuk esa 
jsr ds fLFkj Vhyksa esa yxHkx 19 xquk vf/kd dkcZu lap;u gqvkA 
jsr ds fLFkj Vhyksa esa 60-7 Vu dkcZu çfr gsDVs;j dk lap;u ik;k 
x;k tcfd jsr ds vfLFkj Vhyksa esa bldh ek=k 49 Vu dkcZu çfr  
gsDVs;j ntZ dh xbZA vkSlru lHkh LFkkuksa ij jsr ds fLFkj Vhyksa esa 
11-7 Vu çfr gsDVs;j vf/kd dkcZu ik;k x;k tks fd jsr ds 
vfLFkj Vhyksa dh rqyuk esa yxHkx 24 çfr'kr vf/kd dkcZulap;u 
dks n'kkZrk gSA

 >qa>quw ftys 
ds eaMkok] fpM+kok vkSj >qa>quw rglhy ds Hkk:] Hkkseiqjk vkSj [kxu 
dk ckl xk¡o esa dsafnzr lewg ppkZ }kjk lkeqnkf;d laifÙk lalk/kuksa 
ds fu;eu vkSj çca/ku ij ,d v/;;u fd;k x;kA Hkk: xk¡o esa 

lkeqnkf;d laifÙk lalk/kuksa dk fu;eu vkSj çca/ku%

stabilized dunes planted with Acacia tortilis produced 9 t 
-1ha  of fuelwood by the age of 5 years. The value of 

-1fuelwood was estimated at Rs. 24,300 ha , based on a 
-1market price of Rs. 2700 t . SDS technology also 

contributed to improve fodder production, with an 
-1increase of 0.27 t ha  costing of Rs. 945.This was due to 

the establishment of diverse grass and shrub species such 

as Cenchrus cillaris and Haloxylon sp.  Additionally, 
-1households reported saving of approximately 1.3 h day  

on tasks related to grazing and fuelwood collection. 

According to FGDs, in areas with stabilized sand dunes, 

irrigation channels were desilted twice a year (before and 

mid-kharif season), compared to five times a year in areas 

with unstabilized dunes. The savings were estimated to be 
-1Rs. 4,800 ha , based on the need for four man-days to 

desilt channels for one ha of irrigation. Crop yield 

improvement was another direct benefit of dune 

stabilization. Yield enhancements were observed in 

several crops including pearl millet (9-23%), clusterbean 

(16-39%), and moth bean (20-34%) with the significant 

improvements in the yield of kharif crops under rainfed 

conditions. Soil chemical properties, particularly nitrogen 

(N), phosphorus (P), and potassium (K), also improved on 

stabilized sand dunes. On an average, N, P, and K levels 
-1increased by 34.22, 7.40, and 61.22 kg ha , respectively, 

with an estimated economic value of Rs. 10,071.

The sand dune stabilization also improved the 

carbon accumulation, primarily in organic carbon stock 
-1(Fig. 9.5). The stabilized sand dune had 5.4 Mg ha  of 

carbon stock, comprising 4.7 Mg of organic carbon and 

0.7 Mg of inorganic carbon, which was significantly 

higher than the carbon stock in unstabilized sand dunes. 

The total averaged carbon accumulated in plant biomass 

across the locations on stabilized sand dunes was 6.54 Mg 
-1ha , which was significantly higher than the plant biomass 

-1(0.35 Mg ha ) of unstabilized sand dunes indicating that 

the stabilized sand dunes had approximately 19 times 

greater carbon accumulation as compared to unstabilized 

sand dunes. The stabilized sand dunes had accumulated 
-160.7 Mg carbon ha , while the unstabilized sand dune had 

-1accumulated 49 Mg carbon ha . On an average across the 

locations, the stabilized sand dunes had accumulated 11.7 
-1Mg ha  more carbon, representing approximately a 24% 

greater carbon accumulation compared to unstabilized 

sand dunes.
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11-98 çfr'kr lkeqnkf;d laifÙk lalk/ku {ks= ik;k x;k ftlesa 
çfr 10 gsDVs;j esa 232 yksx jgrs gq, ik, x,] Hkkseiqjk xk¡o esa 
3-76 çfr'kr lkeqnkf;d laifÙk lalk/ku {ks= esa 1169 yksx rFkk 
[kxu dk ckl xk¡o esa 7-21 çfr'kr lkeqnkf;d laifÙk lalk/ku 
{ks= esa çfr 10 gsDVs;j esa 221 yksx jgrs gq, ik, x,A lkeqnkf;d 
laifÙk lalk/kuksa }kjk o"kZ ds fofHkUu ekSleksa esa xSj&nw/kk# i'kqvksa ds 
fy, pkjs dh dqy vko';drk dk vkSlru 14 ls 38 çfr'kr 
tcfd nw/kk# i'kqvksa ds fy, pkjs dh dqy vko';drk dk 8 ls 16 
çfr'kr çkIr fd;k x;k ¼fp= 9-6½A fiNys rhl o"kksZa dh vof/k esa 
lkeqnkf;d laifÙk lalk/kuksa ij fuHkZj ifjokjksa ds vuqikr esa dkQh 
fxjkoV ntZ dh xbZA blh izdkj lkeqnkf;d laifÙk lalk/kuksa dh 
fofHkUUk xfrfof/k;ksa esa fyIr ifjokjksa ds vuqikr esa Hkh dkQh deh 
ns[kh xbZA

Governance and management of common property 

resources: A study was conducted on the governance and 

management of common property resources in Bharoo, 

Bhompura and Khagan Ka Bas in Mandawa, Chirawa and 

Jhunjhunu Tehsil of Jhunjhunu district through FGDs. 

Bharoo had 11.98% area under CPR with 232 people per 

10 hectares, Bhompura had 3.76% area with 1169 people, 

and Khagan Ka Bas had 7.21% area under CPR with 221 

people per 10 hectares. On average, CPRs provided 14% 

to 38% of total fodder requirement for non-milking 

livestock and 8% to 16% of total fodder requirement for 

milking livestock across different seasons of the year 

(Fig. 9.6). A substantial decline in the proportion of 

fp= 9-5 fLFkj vkSj vfLFkj jsr ds Vhyksa dk dqy dkcZu lap;u
Fig. 9.5 Total carbon accumulation under stabilized and unstabilized sand dunes

fp= 9-6 pkjs dh vko';drk esa lkeqnkf;d laifÙk lalk/ku dk ;ksxnku ¼%½ 
Fig. 9.6 Contribution (%) of CPRs in fodder requirement
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v/;;u fd, x, {ks=ksa esa pjkxkg vkSj catj Hkwfe dh 
mRikndrk 1160 fd xzk çfr gsDVs;j ikbZ xbZA pkjk ¼61 çfr'kr½ 
vkSj tykÅ ydM+h ¼32 çfr'kr½ lkeqnkf;d laifÙk lalk/ku ds 
çeq[k vkfFkZd mRikn ds #i esa ik, x, rFkk blds ckn Hkkstu 
¼4 çfr'kr½ vkSj NIij lkexzh ¼3 çfr'kr½ çeq[k vkfFkZd mRikn ds 
#i esa ns[ks x,A vkfFkZd ewY;k¡du ds lanHkZ esa] Hkkstu lkexzh dk 
fgLlk lcls vf/kd ¼72-6 çfr'kr½ rFkk blds ckn tykÅ 
ydM+h] pkjk vkSj NIij@ckM+ lkexzh dk fgLlk vf/kd ik;k 
x;kA vR;f/kd tula[;k ncko] lkeqnkf;d laifÙk lalk/kuksa ds 
{ks= esa deh ,oa vR;f/kd pkj.k ncko ds dkj.k lkeqnkf;d laifÙk 
lalk/kuksa dh xq.koÙkk esa cgqr rsth ls fxjkoV ns[kh x;hA 
lkeqnkf;d laifÙk lalk/kuksa ds izcU/ku esa LFkkuh; yksxksa dh 
vfuPNk] lkeqnkf;d laifÙk lalk/ku {ks= esa foyk;rh ccwy dk 
rsth ls çlkj rFkk ikjaifjd çca/ku ç.kkyh dk mUewyu] 
lkeqnkf;d laifÙk lalk/kuksa dh xq.koÙkk esa fxjkoV ds vU; izeq[k 
dkj.k gSaA

—f"k i)fr;ksa] e`nk laj{k.k fof/k;ksa] tyok;q vkSj le; 
ladsrdksa] ty forj.k ç.kkfy;ksa vkSj dVkbZ ds ckn çlaLdj.k 
rduhdksa ds fy, Lons'kh ikjaifjd Kku ¼vkbZVhds½ ds 
nLrkosthdj.k gsrq dkjfxy Cy‚d esa lkadw] LrkRdsRl[kj] 
lR;kaxdqax] fpdVu vkSj vk;Zu ?kkVh ds xj[kksu esa vUos"k.k fd;k 
x;k ¼fp= 9-7½A nl vkS"k/kh; ikS/kksa dh çtkfr;ksa dh igpku dh 
xbZ ftudk ikjaifjd lksokfjXik ;k vkeph ç.kkyh esa mi;ksx 

Lons'kh ikjaifjd Kku dk nLrkosthdj.k vkSj laHkkfor gLr{ksiksa 

dh igpku

households was observed over a thirty-year period. 

Similarly, the proportion of the households engaged in 

CPR activities also decreased up to 95%.

The productivity of the pastures and wastelands 
-1under the study areas was 1160 kg ha . Fodder (61%) was 

the major economic product of CPRs followed by fuel 

wood (32%), food (4%), and thatching material (3%). In 

terms of economic valuation, food had the highest share 

(72.6%), followed by fuel wood, fodder and 

thatching/fencing material. The quality of CPRs is 

degrading with rapid pace due to excessive population 

pressure, reduction under the area of CPRs and excessive 

grazing pressure. Unwillingness of community in the 

management of CPRs, antagonistic effect of rapidly 

spreading Prosopis juliflora etc. are also leading to 

decline in the area under CPRs.

An exploration was carried out for documentation of 

indigenous technology knowledges (ITKs) for 

agricultural practices, soil conservation methods, climate 

and time indicators, water distribution systems, and post-

harvest processing techniques in Sankoo, Statketskhar, 

Styangkung, Chiktan in Kargil block, and Garkhon in 

Aryan Valley in Leh (Fig. 9.7). Ten medicinal plant 

species were identified which are used in the traditional 

Documentation of indigenous traditional knowledge 

and identification of possible interventions

fp= 9-7 Lons'kh ikjaifjd Kku ds fy, LFkkuh; yksxksa ls laokn 
Fig. 9.7 Interaction with local people for indigenous traditional knowledge
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fd;k tkrk gSA ikjaifjd vkStkjksa vkSj midj.kksa dk 
nLrkosthdj.k fd;k x;k] tSls fd LdkbZik] tkscdjh dh [kky ls 
cuk nw/k eFkus dk midj.k gS rFkk vk/kqfud eFkuksa dh rqyuk esa 
eD[ku dh de gkfu dks n'kkZrk gSA yík[kh lYQj ¼eksth½ dk 
mi;ksx lw[ks [kqckuh ds vkd"kZ.k vkSj cktkjh ewY; dks c<+kus ds 
fy, fd;k tkrk Fkk] lkFk gh ;g mldh xq.koÙkk dks Hkh cuk, 
j[krk FkkA ,d vkSj egRoiw.kZ ikjaifjd Kku Þvikph&ckjhß tks 
,sfrgkfld :i ls ,d egRoiw.kZ flapkbZ vuqlwpu ç.kkyh Fkh] dks 
Hkh ntZ fd;k x;kA gkykafd tehuksa ds LokfeRo ds cnyrs Lo:i 
ds dkj.k vc ;g mi;qä ugha ekuh tkrhA  

Sowa rigpa or Amchi system. Documented traditional 

tools and devices, such as the Skyapa, a goat-skin 

container used for churning milk, demonstrated reduced 

butter loss compared to modern churners. Ladakhi 

Sulpher (Mozi) was used to improve the visual appeal and 

marketability of dried apricots, while maintaining 

residual quality. Another notable ITK recorded was the 

Apachi-bari, the irrigation scheduling system, though 

historically significant, but is no longer suitable due to 

changes in landholding patterns. 



177

y?kq Ñ"kdksa dh vk; c<+kus ds fy, lrr~ vkthfodk gLr{ksi 

fdlku QkeZ] uokpkj] lalk/ku] foKku vkSj çkS|ksfxdh 

¼QkeZj QLVZ½ ifj;kstuk ds rgr~ tks/kiqj ds fofHkUu xk¡oksa esa 70 

gsDVs;j {ks=Qy esa fdlku [ksrksa esa dqy 175 çn'kZu vk;ksftr 

fd, x,] ftlls mit vkSj ykHkçnrk ds fy, fdlku çFkkvksa ds 

lkFk mUur Qly fdLeksa dk ewY;k¡du fd;k tk lds ¼rkfydk 

10-1½A jch ds ekSle esa] xsgw¡ ¼thMCY;w&11½] thjk ¼thlh&4½] 

ljlksa ¼,uvkjlh,pch&101½ vkSj esFkh ¼,,Qth&3½ dh mUur 

fdLeksa }kjk fdlkuksa ds vH;kl dh rqyuk esa Øe'k% 28-4] 25-4] 

28-5] vkSj 31-8 Áfr'kr dh mPpre mit o`f) ntZ dh xbZA 

csgrj çFkkvksa ds dkj.k esFkh esa 59]180 #i;s çfr gsDVs;j ls ysdj 

thjk esa 82]210 #i;s çfr gsDVs;j rd dk 'kq) ykHk vftZr gqvk] 

vkSj lkFk gh 17]282 ls 19]182 #i;s çfr gsDVs;j rd dk 

vfrfjä ykHk Hkh ÁkIr gqvkA [kjhQ ds ekSle esa] ewax 

¼vkbZih,e&205&7½ vkSj eksB ¼lh,tsMvkjvkbZ eksB&5½ }kjk 

Øe'k% 22-6 Áfr'kr vkSj 32-3 Áfr'kr mit o`f) ntZ dh xbZ] 

tcfd cktjk ¼,p,pch&67½ vkSj Xokj ¼vkjthlh&936½ }kjk 

Sustainable livelihood interventions for augmenting 

small landholders' income 

A total of 175 demonstrations covering 70 ha area at 

farmer's field were conducted in different villages of 

Jodhpur under Farmer FIRST project to evaluate 

improved crop varieties with farmer practices for yield 

and profitability (Table 10.1). In rabi season, improved 

varieties of wheat (GW-11), cumin (GC-4), mustard 

(NRCHB-101) and fenugreek (AFG-3) demonstrated 

28.4%, 25.4%, 28.5% and 31.8%, respectively yield 

enhancement compared with farmers' practice. Improved 

practices led to higher net returns, ranging from Rs. 
-1 -159,180 ha  in fenugreek to Rs. 82,210 ha  in cumin, with 

-1additional returns of Rs. 17,282-19,182 ha . In kharif 

season, mung bean (IPM-205-7) and moth bean (CAZRI 

Moth-5) showed 22.6% and 32.3% yield increase, 

respectively, while pearl millet (HHB-67) and clusterbean 

(RGC-936) recorded 21.5% and 15.4% improvements 

izkS|ksfxdh vkdyu] lq/kkj ,oa gLrkUrj.k
Technology Assessment, Refinement and Transfer
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mit esa LFkkuh; fdLeksa dh rqyuk esa 21-5 Áfr'kr vkSj 15-4 

Áfr'kr lq/kkj ntZ fd;k x;kA vkfFkZd fo'ys"k.k }kjk 13]626 ls 

35]110 #i;s çfr gsDVs;j dk 'kq) ykHk vftZr fd;k tk ldk] 

ftlus 'kq"d —f"k&tyok;q ifjfLFkfr;ksa esa mit vkSj ykHkçnrk 

c<+kus esa mUur fdLeksa dh çHkkodkfjrk dks n'kkZ;kA

i'kq/ku mRiknu ij Kku vkSj çpyu dk vkdyu djus ds 

fy,] tks/kiqj ds pkj xk¡oksa ;Fkk ckadfy;k] ckyjok] chlyiqj vkSj 

nkarhokM+k] esa ls çR;sd ds ipkl ?kjksa dks pquk x;kA dfe;ksa dks nwj 

djus ds fy, çf'k{k.k fn;k x;k vkSj Kku] mls viukus vkSj vk; 

esa ifjorZu dks ntZ fd;k x;kA çf'k{k.k çnku djus ds ckn Kku 

çkfIr dh vkSlr nj esa o`f) ns[kh xbZA fuEu ekud fopyu ewY;ksa 

us çf'k{k.k çkIr djus ds ckn çf'k{kqvksa ds chp Kku ds Lrj esa de 

fHkUurk dk ladsr fn;k ¼rkfydk 10-2½A

çkS|ksfxdh gLr{ksi }kjk i'kq/ku mRiknu esa lq/kkj

over the local varieties. Economic analysis revealed net 
-1returns of Rs. 13,626 to 35,110 ha , demonstrating the 

efficacy of improved varieties in enhancing yield and 

profitability under arid agro-climatic conditions.

To assess the knowledge and practices on livestock 

production, fifty households were chosen each from four 

villages of Jodhpur viz., Bankliya, Balarwa, Bisalpur, and 

Dantiwada. Trainings were offered to address gaps, and 

changes in knowledge, adoption, and income were 

recorded. An increase in the mean value of knowledge 

gain was observed after imparting training. Lower 

standard deviation values indicated less variation in 

knowledge gain levels among the trainees after receiving 

the training (Table 10.2).

Technology interventions for improving livestock 

production

tc vuqla/kku dk fMtkbu igys vkSj ckn dh fLFkfr esa 
varj dks n'kkZrk gS rFkk vk¡dM+s dh la[;k Hkh de gks rc eSdusej 
ijh{k.k dk mi;ksx fd;k tkrk gS] ftles Þugha&ughß dk vFkZ gS 
çf'k{k.k ls igys vkSj ckn esa ugha viukuk( Þgk¡&gk¡ß dk vFkZ gS fd 
çFkk igys ls gh ykxw Fkh( Þgka&ughaß n'kkZrk gS fd çFkk can dj nh 
xbZ gS( Þugha&gk¡ß çf'k{k.k ds dkj.k çFkk dks viukus dk ladsr 
nsrk gS ¼rkfydk 10-3½A foyd‚Dlu gLrk{kfjr jSad ijh{k.k dk 
mi;ksx dj vk; esa gq, ifjorZu dks ekik x;k( ftlds 
varxZr] vk; esa vkSlr varj 6000 vkSj 1800 #i;s ik;k x;k 
¼rkfydk 10-4½A

When the research design looks at a situation before 

and after and the data is nominal, the McNemar test is 

used, where 'No-No' means non-adoption before and after 

training; 'Yes-Yes' means the practice was already in 

place; 'Yes-No' shows a practice was stopped; 'No-Yes' 

indicates a new adoption due to training (Table 10.3). 

Income change was measured using Wilcoxon signed 

rank test and the mean difference was observed to be Rs. 

6000 and 1800 (Table 10.4). 
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lkekftd&euksoSKkfud y{k.kksa dks le>us ds fy,] tks/kiqj 
ds nl lQy i'kq/ku ekfydksa dk p;u fd;k x;k ¼fp= 10-1½A 
mudh vk;q 35 ls 65 o"kZ ds e/; Fkh vkSj mudh f'k{kk dk;kZRed 
:i ls lk{kj ls ysdj 9oha d{kk rd FkhA m|eh Lo&ewY;k¡du 
Ldsy dk mi;ksx dj i'kqikyu ds fy, fd;s x, ewY;k¡du] csgrj 
ik, x,A

;g v/;;u tks/kiqj ftys ds fcykM+k Cy‚d ds xk¡o [kkfj;k] 
ehBkiqj vkSj Hkkoh] chdkusj ftys ds dksyk;r Cy‚d ds xk¡o  
ukb;ks dh cLrh vkSj banks dk ckyk ,oa uks[kk Cy‚d ds xk¡o  
fpÙkkuk vkSj lk#aMk ls pqus x, 172 ?kjksa ls ,d= fd, x, 
çkFkfed vk¡dM+ksa ij vk/kkfjr gSA fcykM+k Cy‚d esa HkSal ikyus okys 

tks/kiqj vkSj chdkusj ftyksa esa i'kq/ku ds fy, vkgkj çca/ku 

ç.kkyh

Ten successful livestock owners from Jodhpur were 
studied to understand their socio-psychological traits 
(Fig. 10.1). They were aged between 35 to 65 years and 

thhad education levels from functionally literate to 9  
standard. They had good animal husbandry practices and 
were assessed using the 'Entrepreneurial Self-Assessment 
Scale'.

The study is based on primary data collected from 
172 households, selected from villages Khariya 
Meethapur and Bhavi, in Bilara block of Jodhpur district; 
villages Naiyo ki basti and Indo ka bala in Kolayat block 
and villages Chittana and Sarunda, of Nokha block of 
Bikaner district. It was found that households rearing 

Feeding management system for livestock in Jodhpur 
and Bikaner districts
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ifjokj ¼97 çfr'kr½ lcls vf/kd gSa] tcfd dksyk;r Cy‚d ¼96 
çfr'kr½ esa eos'kh ikyu lcls vf/kd ik;k x;kA ywuh Cy‚d esa 
HksM+ ikyu lcls vf/kd ¼57 çfr'kr½ gS rFkk uks[kk Cy‚d esa cdjh 
ikyu ¼94 çfr'kr½ lcls vf/kd ntZ fd;k x;kA

vf/kdka'k ifjokj vius i'kq/ku pkjs dh vko';drk dks iwjk 
djus ds fy, pjkxkg Hkwfe vkSj LVky QhfMax ¼61 çfr'kr½ ds 
la;kstu ij fuHkZj ns[ks x,A 23 çfr'kr ifjokjksa }kjk iw.kZ LV‚y 
QhfMax dk ikyu fd;k x;k vkSj dsoy 15 çfr'kr ifjokj iwjh 
rjg ls pjkxkg Hkwfe ij fuHkZj ik, x,A ;g pjkxkg dh 
miyC/krk esa lhekvksa] xq.koÙkk vkSj pjkxkg miyC/krk esa ekSleh 
ifjorZu'khyrk dks bafxr djrk gSA i'kq/ku pkjs dh Hkkjh deh ds 
le; 23 çfr'kr i'kqikyd us i'kqvksa ds >qaM dk vkdkj de dj 
fn;k] tcfd 77 çfr'kr ifjokj us nwj&njkt ds LFkkuksa ;k 
utnhdh jkT;ksa ls pkjk [kjhnkA tks/kiqj ls vf/kdka'k ifjokjksa ¼48 
çfr'kr½ us 3 ls 4 fDoaVy pkjk [kjhnk] tcfd chdkusj ls 
vf/kdka'k ¼58 çfr'kr½ ifjokjksa us bl vof/k ds nkSjku dsoy 1 ls 
2 fDoaVy pkjk [kjhnk ¼rkfydk 10-5½A ;g bu {ks=ksa esa —f"k 
i)fr;ksa] i'kq/ku çca/ku ;k pkjs dh miyC/krk vkSj Ø; O;ogkj 
dks çHkkfor djus okyh vkfFkZd fLFkfr;ksa esa varj dks n'kkZrk gSA

jktLFkku ds if'peh 'kq"d {ks= ds vkdka{kh ftyksa fljksgh 

vkSj tSlyesj esa —f"k uokpkj gsrq fdlkuksa dks leFkZ cukus ds fy, 

oSKkfud&fdlku lk>snkjh ;kstuk] ck;ksVsd&—f"k uokpkj 

ck;ksVsd&Ñf"k uokpkj foKku vuqç;ksx la?k ¼ck;ksVsd& 

fdlku½ dh LFkkiuk

buffaloes are most prevalent in the Bilara block (97%), 
while cattle rearing were highest in the Kolayat block 
(96%). Sheep rearing was most common in the Luni block 
(57%), and goat (94%) rearing was highest in the Nokha 
block.

Majority of the households were dependent on 
combination of pasture land and stall feeding (61%) for 
fulfilling livestock feed requirement. Complete stall 
feeding was followed by 23% households and only 15% 
households were completely depend on pasture land. This 
indicated limitations in availability of pasture, quality 
and/or seasonal variability in fodder. At times of severe 
scarcity of livestock feed 23% of livestock keepers 
reduced the herd size of animal; 77% households 
purchased fodder from distant places or nearby states. 
From Jodhpur, majority of the households (48%) 
purchased 3-4 quintals of fodder, while from Bikaner, 
majority (58%) purchased only 1-2 quintals of fodder 
during the reporting period (Table 10.5). This reflected 
differences in agricultural practices, livestock 
management or economic conditions affecting fodder 
availability and purchasing behaviour in these regions.

Biotech-Krishi Innovation Science Application 

Network (Biotech-KISAN), a scientist-farmer 

partnership scheme has been established in the Western 

Establishment of Biotech-Krishi Innovation Science 

Application Network (Biotech KISAN)

fp= 10-1 i'kq/ku m|fe;ksa dk lkekftd&euksoSKkfud y{k.k 
Fig. 10.1 Socio-psychological traits of livestock entrepreneurs
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foKku vuqç;ksx la?k ¼ck;ksVsd&fdlku½ dh LFkkiuk dh xbZA 

fljksgh ftys ds #[kkjnk vkSj miykarafd;k xk¡o esa lfCt;ksa vkSj 

Qyksa ds ikS/kksa dh xq.koÙkk;qä jksi.k lkexzh rS;kj djus ds fy, 

de ykxr okyh rhu ulZfj;k¡ LFkkfir dh xbZ vkSj iihrk] VekVj] 

cSaxu] fHkaMh vkSj lgtu esa mRre —f"k i)fr;ksa dks viukus ds 

vk/kkj ij 29 fdlkuksa ¼efgyk fdlkuksa lfgr½ dks Qsyksf'ki ds 

fy, pquk x;kA xq.koÙkkiw.kZ mRiknu esa mÙke —f"k i)fr;ksa dks 

c<+kok nsus ds fy, fljksgh ftys ds pkj xk¡oksa ds 60 fdlkuksa ds 

[ksrksa ij iihrk $ fHkaMh] lgtu $ VekVj] iihrk $ cSaxu vkSj 

vukj vk/kkfjr [ksrh ds çn'kZuksa dk vk;kstu fd;k x;kA

 laLFkku esa mxkbZ xbZ *Mk;uk* 

uked vathj fdLe dk mi;ksx djds feysV~l dqdht rS;kj dh 

xbZA rkts vathj Qyksa dks 60 fMxzh lsfYl;l ij 72 ?kaVs rd 

lq[kk;k x;k] mlds ckn ihldj bldk isLV rS;kj fd;k vkSj bls 

¼5 çfr'kr½ cktjk ds vkVs esa feyk;k rkfd cukoV vkSj Lokn esa 

lq/kkj gks ldsA blds vykok] vathj ds lw[ks VqdM+ksa dk ltkoV 

gsrq Hkh mi;ksx fd;k x;kA olk vkSj phuh dks QsaVuk] lw[kh 

lkexzh feykuk] xwaFkuk] csyuk] vkdkj nsuk vkSj 180 fMxzh 

lsfYl;l ij 25 feuV rd idkuk vkfn ekud rS;kjh dh çfØ;k 

esa 'kkfey FksA vathj dh çk—frd feBkl us dqdht ds Lokn dks 

c<+k;k] ftlls ,d eqyk;e] pckus ;ksX; vkSj ikSf"Vd dqdht 

rS;kj dh tk ldhA blds vfrfjä] dqdht dh xq.koÙkk vkSj jax 

dks lqjf{kr j[kus ds fy, vathj ds Lykbl dks 18 ls 24 ?kaVs rd 

Ýht&MªkbZ ¼&40 fMxzh lsfYl;l] 0-05 ls 0-10 fe-yh- ckj½ 

fd;k x;k ftlls ueh 78 ls 82 çfr'kr rd ?kVdj 3 ls 5 

çfr'kr rd gks xbZ rFkk otu Hkh 85 ls 90 çfr'kr rd de gqvk 

¼fp= 10-2½A  

Model nutri-village with millets 

vathj&vk/kkfjr feysV~l dqdht%

dry region aspirational districts of Sirohi and Jaisalmer of 

Rajasthan to empower farmers for agriculture innovation. 

Three low cost nurseries have been established for raising 

quality planting materials of vegetables and fruit plants at 

Rukharda and Uplantankiya village of Sirohi district and 

29 farmers (Including women farmers) were selected for 

fellowship on basis of adoption of good agricultural 

practices (GAP) in papaya, tomato, brinjal, lady finger 

and drumstick. Demonstrations of papaya + okra, 

drumstick + tomato, papaya + brinjal and pomegranate 

based farming were conducted at the fields of 60 farmers 

of four villages of Sirohi district for promotion of GAP in 

quality production.

 Efforts were 

made to develop fig-based millets cookies using the fig 

variety 'Diana' grown at the institute. Fresh fruits of fig 

were dried at 60°C for 72 hours, grounded into a paste, and 

incorporated (5%) into pearl millet cookie dough to 

enhance texture and flavor. Dried fig pieces were also 

used for decoration. Standard preparation included 

creaming fat and sugar, adding dry ingredients, kneading, 

rolling, shaping, and baking at 180°C for 25 minutes. The 

natural sweetness of figs complemented the cookies' 

flavor, resulting in a soft, chewy, and nutritious snack. 

Additionally, a freeze-drying trial of fig slices (-40°C, 

0.05-0.10 mbar, 18-24 h) reduced moisture from 78-82% 

to 3-5%, achieving 85-90% weight reduction while 

preserving quality, color (Fig. 10.2).

Model nutri-village with millets 

Preparation of fig-based millets cookies:
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dkS'ky fodkl dk;ZØe% laLFkku ds —f"k O;olk; vfHkiks"k.k 
dsUnz ds }kjk 21 ls 23 ekpZ rd rhu fnolh; dkS'ky fodkl 
dk;ZØe vk;ksftr fd;k x;k] ftlesa Lo;a lgk;rk lewg 
¼,l,pth½ ds lnL;ksa dks JhvUu ds ewY; laof/kZr mRiknksa ds 
mRiknu dk çf'k{k.k fn;k x;kA xk¡o mnfy;kokl esa 
vkj,pch&233 ck;ksQksfVZQkbM cktjk ladj ds 50 çn'kZu fd, 
x,A blds vykok] 14 uoacj dks dktjh rFkk Lo;a lgk;rk lewg 
ds chp ,d le>kSrk Kkiu ¼,evks;w½ ij gLrk{kj fd, x,] 
ftlds rgr mnfy;kokl] fcykM+k] tks/kiqj esa JhvUu ds ewY; 
laof/kZr çlaLdj.k bdkbZ dh LFkkiuk ds fy, fofHkUu midj.kksa 
tSls vkVk pDdh] vkVk xwaFkus dh e'khu] jksfyax&dfVax e'khu] 
csdjh vksou vkSj oSD;we iSfdax e'khu ds gLrkarj.k dh O;oLFkk 
dh xbZA

Skill development program: Three days skill 

development program was conducted from March 21-23 

at ABIC of the institute. The members of the SHG's were 

trained for production of value-added products of millets. 

Fifty demonstrations of RHB-233 biofortified pearl millet 

hybrids were given in village Udaliyawas. A MoU was 

signed on November 14 between CAZRI and SHG for 

transfer of the equipment (viz., Aatta chakki, dough 

needer, rolling cutting machine, bakery oven and vacuum 

packing machine) for establishing the value-added 

processing unit of millets in village Udaliyawas, Bilara, 

Jodhpur.

fp= 10-2 vathj vk/kkfjr dqdht dk fuekZ.k  
Fig. 10.2 Preparation of fig based cookies 
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vuqlwfpr tkfr mi&;kstuk ¼,llh,lih½ ds varxZr xfrfof/k;k¡

Hkk—vuqi&dsUæh; 'kq"d {ks= vuqla/kku laLFkku] tks/kiqj 

rFkk blds jktLFkku ds chdkusj] ikyh] tSlyesj rFkk xqtjkr ds 

Hkqt esa fLFkr pkj {ks=h; vuqla/kku LFkk=] Hkkjr ds 'kq"d {ks=ksa esa 

vuqlwfpr tkfr ds —"kd ifjokjksa ds fodkl ds fy, Hkkjr ljdkj 

ds lkekftd U;k; ,oa vf/kdkfjrk ea=ky;] ubZ fnYyh }kjk 

dsUæ&çk;ksftr vuqlwfpr tkfr mi&;kstuk ¼,llh,lih½ dk 

fØ;kUo;u dj jgs gSaA laLFkku esa ,llh,lih ;kstuk dk eq[; 

y{; mUur —f"k çkS|ksfxfd;ksa ds çn'kZu djuk jgk gSA ;kstuk ds 

vUrZxr çnf'kZr çkS|ksfxfd;ksa esa —f"k ;ksX; Qlysa] ckxokuh 

Qlysa] i'kqikyu] e`nk iks"k.k rFkk yf{kr vuqlwfpr tkfr ds 

—"kd ifjokjksa dk {kerk fuekZ.k 'kkfey jgkA ,llh,lih ;kstuk 

esa dqy 4]155 vuqlwfpr tkfr ds —"kd ifjokjksa dks —f"k ;ksX; 

Qlyksa ds fy, xq.koÙkk;qä cht] ckxokuh Qlyksa dh mUur 

jksi.k lkexzh rFkk —f"kokfudh çtkfr;k¡ forfjr dh xbZa 

¼rkfydk 1½A lHkh ifj;kstuk LFkyksa ij [kjhQ rFkk jch nksuksa 

ekSleksa esa Qly çn'kZu vk;ksftr fd, x,A vuqlwfpr tkfr ds 

1]200 ls vf/kd fdlku ifjokjksa dks cSVjh ls pyus okys Lçs;j] 

gLr&pkfyr [kjirokj fu;a=d] frjiky] dSaph vkSj dLlh tSls 

—f"k midj.kksa@midj.kksa ds forj.k ls ykHk gqvk ¼rkfydk 2½A 

moZjdksa] —f"k midj.kksa vkSj rduhdh lgk;rk ds ek/;e ls e`nk 

ds iks"k.k esa o`f) }kjk lefFkZr mUur Qlyksa ds chtksa ds mi;ksx 

ds ifj.kkeLo:i] Qlyksa dh iSnkokj esa 10 ls 15 Áfr'kr dh o`f) 

gqbZA pwafd i'kqikyu 'kq"d jktLFkku ds tks/kiqj ftys ds fdlkuksa 

dh vkthfodk dk ,d egRoiw.kZ ?kVd gS] blfy, ,llh,lih ds 

rgr~ laLFkku }kjk cdfj;ksa ds mUur çtuu tSls rduhdh 

gLr{ksi ds ek/;e ls vuqlwfpr tkfr ds fdlku ifjokjksa dh 

vkthfodk vkSj vk; l`tu dk leFkZu djus ds fy, ftys esa 

xjhch js[kk ls uhps vuqlwfpr tkfr ds 23 ifjokjksa dks fljksgh 

uLy dh cdfj;k¡ ¼pkj eknk vkSj ,d uj cdjh½ forfjr fd, 

x,A cht] moZjd vkSj midj.k forj.k dk;ZØeksa ds nkSjku 

cká&ifjljh;@var%&ifjljh; çf'k{k.k tSls {kerk fuekZ.k 

dk;ZØe vk;ksftr fd, x,] [kjhQ] jch vkSj ckxokuh Qlyksa dh 

Activities under Scheduled Caste Sub-Plan (SCSP)

ICAR-Central Arid Zone Research Institute, 

Jodhpur and its four regional research stations at Bikaner, 

Pali, Jaisalmer districts of Rajasthan and Bhuj district of 

Gujarat are implementing a centrally-sponsored 

Scheduled Caste Sub-Plan (SCSP) scheme by Ministry of 

Social Justice and Empowerment, New Delhi, 

Government of India, for the development of scheduled 

caste farm families in arid regions of India. The main 

focus of the SCSP scheme at the institute was on 

demonstrations of improved agricultural technologies. 

The technologies covered were arable crops, horticultural 

crops, animal husbandry, soil nutrition and capacity 

building of targeted scheduled caste farm families. 

Quality seeds for arable crops, improved planting 

materials of horticulture crops and agro-forestry species 

were distributed to 4,155 schedule caste farm families 

(Table 1). Crop demonstrations were conducted at all the 

project sites both in kharif and rabi seasons. More than 

1,200 farm families of scheduled caste were benefitted by 

distribution of agricultural implements/equipments like 

battery-operated sprayers, manual hand weeders, 

tarpaulin, secateurs, and kassi (Table 2). As a result of the 

use of improved crops seeds supported by enhanced soil 

nutrition through fertilizers, farm implements, and 

technological back up, there was 10-15% increase in the 

crops' yields. As livestock rearing is a vital component of 

livelihood for farmers of Jodhpur district of arid 

Rajasthan, the institute under SCSP distributed Sirohi 

breed goat flock (four female and one male goats) to 23 

scheduled caste below poverty line (BPL) families in the 

district to support the livelihood and income generation of 

scheduled caste farm families through technological 

intervention like improved breeding of goats. Capacity 

building programs such as off-campus/on-campus 

trainings were organized during seed, fertilizers and 

equipment distribution programs, field days on improved 

practices of kharif, rabi and horticultural crops and 
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mUur çFkkvksa ij {ks= fnol vkSj fdlkuksa dks uohure rduhdksa 

vkSj lsokvksa ls ifjfpr djkus ds fy, fofHkUu laLFkkuksa esa ykHkkFkhZ 

fdlkuksa ds çn'kZu nkSjs Hkh vk;ksftr fd, x,A —f"k çkS|ksfxfd;ksa 

ij çf'k{k.k vkSj vuqla/kku laLFkkuksa vkSj fdlku esyksa ds çn'kZu 

nkSjs ds ek/;e ls 2]000 ls vf/kd fdlku ykHkkfUor gq,A çf'k{k.k 

vkSj çn'kZu nkSjksa ds ifj.kkeLo:i i'kqikyu vkSj nw/k mRiknu 

c<+kus ds fy, muds iks"k.k çca/ku lfgr ubZ —f"k çkS|ksfxfd;ksa ij 

fdlkuksa }kjk Kku vftZr fd;k x;kA

exposure visits of beneficiary farmers to different 

institutes for acquainting farmers with latest technologies 

and services were also organized. More than 2,000 

farmers have been benefited through training on 

agricultural technologies and exposure visit to research 

institutes and kisan melas. The training and exposure 

visits resulted in knowledge gain on new agricultural 

technologies including livestock rearing and their 

nutrition management for enhanced milk yield. 
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dktjh] tks/kiqj esa vuqlwfpr tkfr mi&;kstuk ds rgr 
fdlkuksa dk ,Dlikstj nkSjk

Exposure visit of farmers under SCSP 
at CAZRI, Jodhpur

vuqlwfpr tkfr mi&;kstuk ds rgr tks/kiqj esa 
vknku forj.k&lg&çf'k{k.k dk;ZØe

Input distribution cum training program 
at Jodhpur under SCSP

vuqlwfpr tkfr mi&;kstuk ds rgr dktjh] vkjvkj,l] chdkusj
esa çf'k{k.k dk;ZØe&lg&vknku forj.k

Training program-cum-input distribution at 
CAZRI, RRS, Bikaner under SCSP

vuqlwfpr tkfr mi&;kstuk ds rgr tks/kiqj ftys ds 
vuqlwfpr tkfr chih,y ifjokjksa dks cdjh forj.k

Goat distribution to SC BPL families of 
Jodhpur district under SCSP

vuqlwfpr tkfr mi&;kstuk ds rgr tks/kiqj esa vknku forj.k&lg&çf'k{k.k dk;ZØe
Input distribution-cum-training program at Jodhpur under SCSP
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vuqlwfpr tkfr mi&;kstuk ds rgr~ mUur chtksa dk forj.k 

{ks=h; vuqla/kku LFkk=] chdkusj }kjk 24 ls 27 twu ds nkSjku 

fd;k x;k] ftlesa vuqlwfpr tkfr mi&;kstuk ds rgr~ 

vuqlwfpr tkfr ds fdlkuksa dks [kjhQ ds ekSle ds fy, mUur 

fdLe ds Xokj ,oa ewax ds cht fu'kqYd forfjr fd, x,A bl o"kZ 

vuqlwfpr tkfr mi ;kstuk ds rgr~ mUur cht forj.k xfrfof/k 

ds fy, ik¡p u, xk¡oksa dk p;u fd;k x;kA chdkusj ftys ds 8 

xk¡oksa ds 320 fdlkuksa dks nks ch?kk Hkwfe esa çn'kZu djus ds fy, 

dqy 3200 fd-xzk- Xokj ,oa ewax ds cht forfjr fd, x,A cht 

forfjr djrs le; LFkk= ds v/;{k] M‚- ,u-vkj- i¡okj us 

fdlkuksa ls 'kq"d Hkwfe esa flafpr ,oa o"kkZ&vk/kkfjr ifjfLFkfr;ksa esa 

mUur [ksrh dh rduhdksa ds ckjs esa ppkZ dhA bl volj ij 

ç/kku oSKkfud ,oa vuqlwfpr tkfr mi ;kstuk ds leUo;d] 

M‚- th-,y- ckxM+h us vuqlwfpr tkfr ds fdlkuksa ds —f"k mRiknu 

Distribution of improved variety of seeds of 

clusterbean and mung bean was accomplished among 

scheduled caste farmers free of cost under SCSP at 

Regional Research Station, Bikaner during June 24-27 for 

kharif season. In the current year, five new villages were 

selected for improved seed distribution activity under 

SCSP. A total of 3,200 kg of clusterbean and mung bean 

seeds were distributed to 320 farmers of 8 villages of 

Bikaner district to conduct demonstrations in two bigha 

land. While distributing the seeds, Dr. N.R. Panwar, Head 

of the station discussed with farmers about improved 

cultivation techniques in irrigated and rainfed conditions 

of arid lands. Dr. G.L. Bagdi, Principal Scientist and 

Coordinator of SCSP discussed with farmers on SCSP 

program and its importance in increasing agricultural 

vuqlwfpr tkfr mi&;kstuk ds rgr tks/kiqj esa 
vknku forj.k dk;ZØe

Input distribution program at Jodhpur under SCSP

vuqlwfpr tkfr mi&;kstuk ds rgr dktjh] vkjvkj,l] Hkqt 
esa vknku forj.k dk;ZØe

Input distribution program at CAZRI, RRS, Bhuj under SCSP

vuqlwfpr tkfr mi&;kstuk ds rgr dktjh] vkjvkj,l] tSlyesj 
esa çf'k{k.k dk;ZØe&lg&vknku forj.k

Training program-cum-input distribution 
at CAZRI, RRS, Jaisalmer under SCSP

vuqlwfpr tkfr mi&;kstuk ds rgr dktjh] vkjvkj,l] chdkusj 
esa çf'k{k.k dk;ZØe&lg&vknku forj.k

Training program-cum-input distribution 
at CAZRI, RRS, Bikaner under SCSP
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dks c<+kus esa dk;ZØe ds egRo ij Ádk'k MkykA mUgksaus fdlkuksa 

dks lg;ksx djus rFkk ;kstuk dh xfrfof/k;ksa ls ;FkklaHko ykHk 

mBkus ds fy, çsfjr fd;kA

production of scheduled caste's farmers. He further 

motivated farmers to cooperate and take advantages as 

much as possible from the SCSP activities.

mUur [kjhQ Qly mRiknu çkS|ksfxfd;ksa ij iz{ks= çf'k{k.k

vuqlwfpr tkfr mi&;kstuk ds vUrxZr fdlkuksa dks mUur Ñf"k 

;a=ksa dk forj.k

 

çkS|ksfxdh gLrkarj.k vkSj çf'k{k.k foHkkx vkSj ,llh,lih }kjk 

tks/kiqj ftys dh ckyslj rglhy ds jke uxj xk¡o esa 5 tqykbZ dks 

fdlkuksa ds [ksr ij vk;ksftr fd;k x;k] ftlesa jke uxj vkSj 

guqeku uxj xk¡oksa ds 95 fdlkuksa us Hkkx fy;kA M‚- ch-,y- 

eatwukFk us ,llh,lih ds mís';ksa vkSj —f"k ifjokjksa ds p;u esa 

fn'kkfunsZ'kksa ds ckjs esa crk;kA mUgksaus fdlkuksa dks [kjhQ Qlyksa 

dh mUur mRiknu rduhfd;ksa ds ckjs esa crk;kA fdlkuksa ds fy, 

[kjhQ Qlyksa esa e`nk tfur jksxksa ds fu;a=.k ds fy, e:lsuk&1 

ls cht mipkj dh fof/k dk çn'kZu fd;k x;kA M‚- vks-ih- ehuk us 

iks"kd rRo çca/ku ds fy, e`nk LokLF; dkMZ ds mi;ksx ds ckjs esa 

crk;kA mUgksaus xkscj dh [kkn dks le`) djus ds fy, daiksLV 

cukus dh fof/k le>kbZA M‚- çseohj xkSre us fdlkuksa dks [ksr esa 

cht ds vadqj.k vkSj b"Vre ikS/kksa dh la[;k c<+kus ds fy, —f"k 

e'khujh ds ckjs esa tkudkjh çnku dhA çf'k{k.k ds ckn] [kjhQ esa 

{ks= çn'kZuksa ds vk;kstu ds fy, fdlkuksa dks eksB ¼dktjh eksB&4 

vkSj dktjh eksB&5½] ewax ¼,e,p&421½ vkSj Xokj ¼vkjthlh&936 

vkSj vkjthlh&1033½ ds xq.koÙkkiw.kZ cht forfjr fd, x,A

 {ks=h; vuqla/kku LFkk=] chdkusj esa 23] 25 ,oa 27 

flrEcj ds nkSjku fd;k x;kA bl ;kstuk ds vUrxZr 6 xk¡oksa 

¼fprk.kk] lk/kq.kk] cklh] Qqynslj] eydhlj ,oa iseklj½ ds 186 

fdlkuksa dks cSVjh pkfyr fNM+dko ;a= ,oa IykfLVd ds frjiky 

On-farm training on improved kharif crop production 

technologies

Farm implements were distributed to scheduled caste 

farmers

 was organized by Division of Transfer of 

Technology and Training and SCSP at Ram Nagar village 

in Balesar tehsil, Jodhpur district on July 5 in which 95 

farmers from Ram Nagar and Hanuman Nagar villages 

participated. Dr. B.L. Manjunatha explained the 

objectives of the SCSP and guidelines in selection of farm 

households. He explained to the farmers about the 

improved production technologies of kharif crops. The 

method of seed treatment with Marusena-1, bio-

formulation for control of soil-born diseases in kharif 

crops, was demonstrated to the farmers. Dr. O.P. Meena 

explained the use of the soil health cards for judicious 

nutrient management. He explained the method of 

composting for enriching the farmyard manure. 

Dr. Premveer Gautam provided details to the farmers 

about the farm machineries to enhance the seed 

germination and optimum plant population in the field. 

After the training, the quality seeds of moth bean (var. 

CAZRI Moth-4 and CAZRI Moth-5), mung bean (var. 

MH-421) and clusterbean (var. RGC-936 and RGC-1033) 

were distributed to the farmers for conducting field 

demonstrations in kharif season. 

 by Regional Research Station, Bikaner during 

September 23, 25 and 27 under the SCSP. Under this 

scheme, battery operated sprayer machines, and tirpal 

were distributed to 186 farmers of 6 villages (Chitana, 

fdlkuksa dks mUur chtksa dk forj.k
Distribution of improved seeds to the farmers



188

dk forj.k fd;k x;kA —f"k ;a= forj.k ds bl dk;ZØe esa LFkk= 

ds v/;{k MkWa- ,u-vkj- iaokj us crk;k fd ;a=ksa dk mi;ksx 

[ksrh esa fdl rjg ls dk;Z djus dh {kerk dks c<+kus ds lkFk&lkFk 

le; Hkh cpkrk gSA vuqlwfpr tkfr mi&;kstuk ds leUo;d 

MkW- th-,y- ckxM+h us bl ;kstuk ds ckjs esa fdlkuksa dks voxr 

djk;k ,oa Qk;nsean [ksrh ds fy, vf/kd ls vf/kd ;a=ksa dk 

mi;ksx djus ds fy, fdlkuksa ls vkxzg fd;kA

Sadhuna, Basi, Phuldesar, Malkisar and Pemasar). 

Dr. N.R. Panwar, Head of the station, discussed with 

farmers about use of improved farm implements for 

reduction of drudgery and improved efficiency and time 

saving. Dr. G.L. Bagdi, Coordinator of the scheme, 

informed the farmers about the SCSP in detail and urged 

the farmers for farm mechanization for profitable 

farming.

fdlkuksa dks xq.koÙkkiw.kZ buiqV miyC/k djkuk
Providing quality inputs to the farmers

çf'k{k.k&lg&vknku forj.k dk;ZØe

cká&ifjljh; çf'k{k.k&lg&vknku forj.k dk;ZØe

 vuqlwfpr tkfr 

mi&;kstuk ds rgr~ 27 flracj dks {ks=h; vuqla/kku LFkk=] 

tSlyesj ds pkanu QkeZ ij vk;ksftr fd;k x;kA dk;ZØe esa 

pka/ku o vklikl ds xk¡oksa ds fdlkuksa us Hkkx fy;kA ;g dk;ZØe 

^vk; fofo/khdj.k ds fy, 'kq"d {ks=ksa esa ckjgeklh ?kVdksa ds 

egRo^ ij dsafær jgkA M‚- vkj-,l- esgrk] v/;{k us vkthfodk esa 

lq/kkj ds fy, 'kq"d {ks=ksa esa ckxokuh vkSj okfudh isM+ksa ds egRo ij 

tksj fn;kA M‚- ,l-lh- ehuk us ckxokuh vkSj okfudh Qlyksa esa 

dhV çca/ku ij ekxZn'kZu çnku fd;kA M‚- f'kju ds- us çeq[k 

ckjgeklh Qlyksa ds ckjs esa tkudkjh nh tks 'kq"d vkSj pêkuh 

{ks=ksa ds fy, mi;qä gSaA M‚- vfuy ikVhnkj us 'kq"d {ks=ksa esa 

tuunzO; vkSj tSo fofo/krk laj{k.k ds egRo ij çdk'k MkykA 

dk;ZØe ds nkSjku fdlkuksa dks vknku forj.k ds rgr ckxokuh ds 

ikS/ks forfjr fd, x,A

 {ks=h; 

vuqla/kku LFkk=] Hkqt }kjk vuqlwfpr tkfr ds fdlkuksa ds fy, 9 

vxLr dks xzke oYdk ukuk] u[krjkuk] Hkqt esa vk;ksftr fd;k 

x;kA dk;ZØe dh 'kq#vkr LFkk= vkSj Ñf"k foKku dsUnz] Hkqt ds 

vf/kdkfj;ksa }kjk ,d Lokxr Hkk"k.k ds lkFk gqbZ] ftlesa fdlkuksa 

dks ,llh,lih mi&;kstuk ds rgr py jgh xfrfof/k;ksa ds ckjs 

On-campus training-cum-input distribution program 

under SCSP

Off-campus training-cum-input distribution

 was organized at Chandan farm of 

Regional Research Station, Jaisalmer on September 27 

under the SCSP scheme. Farmers from Chandan and 

nearby villages participated in the event. The program 

focused on the 'Importance of perennial components in 

hyper-arid regions for income diversification'. Dr. R.S. 

Mehta, Head of the station emphasized the significance of 

horticultural and forestry trees in arid areas for improving 

livelihoods. Dr. S.C. Meena provided guidance on insect-

pest management in horticultural and forestry crops. 

Dr. Shiran K. briefed about the major perennial crops that 

are suitable for arid and rocky areas. Dr. Anil Patidar 

highlighted the importance of germplasm and 

biodiversity conservation in arid regions. During the 

event, seedlings of horticultural crops were distributed to 

the farmers as part of the input distribution.

 for 

scheduled caste farmers was organized on August 9 at 

village Valka Nana, Nakhatrana, by Regional Research 

Station, Bhuj. The program started with a welcome 

address by officials of the station and Krishi Vigyan 

Kendra, Bhuj, wherein farmers were briefed about the 

SCSP and the ongoing activities under the scheme. 
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esa tkudkjh nh xbZA dk;ZØe ds nkSjku] fdlkuksa dks *e`nk vkSj 

ty ds uewuksa dk laxzg vkSj muds ijh{k.k dk egRo* ij ,d 

O;k[;ku fn;k x;kA jlksbZ m|ku ds egRo vkSj ?kj ds fy, 

ikSf"Vd vkSj rkth lfCt;ksa ds lzksr ds :i esa jlksbZ m|ku LFkkfir 

djus ds rjhdksa ds ckjs esa crk;k x;kA çf'k{k.k dk;ZØe esa 

fdlkuksa vkSj vU; leUo;d xzkeh.kksa us lfØ; :i ls Hkkx fy;kA 

çf'k{k.k ds ckn çR;sd fdlku dks ewax dh fdLe th,,e&5 vkSj 

Xokj dh fdLe xqtjkr&2 ds xq.koÙkk okys cht forfjr fd, x,A

During the program, a lecture on 'soil and water sample 

collection and importance of their testing' was delivered 

to the farmers. The importance of kitchen garden and 

ways to establish a kitchen garden as a source of nutritious 

and fresh vegetables for household was explained. 

Farmers and other coordinating villagers actively 

participated in the program. After the training, quality 

seeds of mung bean var. GAM-5 and clusterbean var. 

Gujrat-2 were distributed to the farmers.
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oYdk ukuk] u[k=k.kk xk¡o ds vuqlwfpr tkfr ds fdlkuksa ds fy, çf'k{k.k&lg&vknku forj.k
Training-cum-input distribution for scheduled caste farmers of Valka Nana, Nakhatrana village

vuqlwfpr tkfr mi&;kstuk ds vUrxZr nks Ñard izca/ku izf'k{k.k 

,oa iz{ks= Hkze.k% {ks=h; vuqla/kku LFkk=] chdkusj }kjk 5 ,oa 6 

flrEcj dks vk;ksftr fd, x,A izFke —ard izca/ku izf'k{k.k ,oa 

iz{ks= Hkze.k esa xk¡o lkyklj ,oa ukbZ;ksa dh cLrh dss 51 —"kdksa ¼43 

iq:"k —"kd o 8 efgyk —"kd½ us Hkkx fy;k tcfd f}rh; —ard 

izca/ku izf'k{k.k ,oa iz{ks= Hkze.k esa pkuh] xksyjh ,oa bUnksa ds ckyk 

xk¡oksa dss 50 —"kdksa ¼38 iq:"k —"kd o 12 efgyk —"kd½ us Hkkx 

fy;kA bl volj ij M‚- fofiu pkS/kjh] iz/kku oSKkfud ,oa 

izHkkjh] vf[ky Hkkjrh; usVodZ ifj;kstuk & d'ks:dh uk'khtho 

izca/ku us pwgksa ds ckjsa esa voxr djk;k rFkk pwgk izca/ku dh fofHkUu 

rduhfd;ksa ds ckjs esa —"kdksasa dks crk;kA MkW- egs'k dqekj] iz/kku 

oSKkfud ,oa vuqlwfpr tkfr mi&;kstuk ds uksMy vf/kdkjh 

}kjk vuqlwfpr tkfr mi&;kstuk dh tkudkjh ,oa egRo ds ckjs 

esa —"kdksasa dks tkudkjh nhA {ks=h; vuqla/kku LFkk= ds v/;{k] 

M‚- ,u-vkj- iaokj us ,dh—r —f"k iz.kkyh izca/ku ls —"kdksa dks 

voxr djk;kA MkW- th-,y- ckxM+h] izf'k{k.k leUo;d us —"kdksa 

dh vk; c<+kus esa Lo;a lgk;rk lewg ds egRo ds ckjs esa crk;kA 

fdlkuksa dks —ardksa ds izca/ku ds fy, tgjhyk pkjk rS;kj djus 

dk thoar çn'kZu Hkh fn;k x;kA nksuksa dk;ZØe ds vUrxZr lHkh 

—"kdksasa dks 25]000 usfi;j ?kkl dh dye] 95 LdsVh;j ,oa 6 gs.M 

ohMj dk Hkh forj.k fd;k x;kA

Two rodent management training-cum-exposure field 

visits under SCSP were organized by Regional Research 

Station, Bikaner on September 5 and 6. Fifty one farmers 

(43 male farmers and 8 female farmers) of Salasar and 

Naiyon Ki Basti villages participated in the first rodent 

management training and field visit on September 5 while 

50 farmers (38 male farmers and 12 female farmers) of 

Chani, Golari and Indo Ka Bala villages participated in 

the second rodent management training and field visit on 

September 6. On this occasion, Dr. Vipin Chaudhary, 

Principal Scientist and In-charge, All India Network 

Project on Vertebrate Pest Management, delivered a 

lecture on different types of rats and told the farmers about 

various techniques of rodent control. Dr. Mahesh Kumar, 

Principal Scientist and Nodal Officer informed the 

farmers about the importance of SCSP. Dr. N.R. Panwar, 

Head of the station informed the farmers about integrated 

farming system management. Dr. G.L. Bagdi, Training 

Coordinator talked about the importance of self-help 

groups in increasing the income of farmers. Live 

demonstrations on making of poisonous bait for rodent 

management was also given. Trainee farmers were given 

25,000 Napier grass cuttings, 95 secateurs and 6 manual 

hand weeders during both the programs.



,llh,lih ;kstuk ds rgr~ çf'k{k.k&lg&vknku forj.k 

dk;ZØe

çf'k{k.k&lg&vknku forj.k dk;ZØe

çf'k{k.k&lg&vknku forj.k dk;ZØe

LoPNrk i[kokM+k vfHk;ku ds rgr~ ikS/k forj.k xfrfof/k

 {ks=h; vuqla/kku LFkk=] chdkusj }kjk 4 ls 11 uoEcj ds 

nkSjku vuqlwfpr tkfr ds fdlkuksa dks jch ekSle dh Qlyksa ds 

mUur cht forfjr djus gsrq vk;ksftr fd, x,A chdkusj ds 12 

xk¡oksa ;Fkk Qqynslj] ekydhlj] pkuh] xksyjh] iseklj] cklh] 

fprkuk] lkyklj] u, dh cLrh] tSrklj] Fkqdjh;klj vkSj vknlj 

ds 403 fdlkuksa dks ljlksa] thjk vkSj esFkh ds dqy 20-5 fDoaVy 

cht çn'kZu ds fy, forfjr fd, x,A 

 {ks=h; vuqla/kku LFkk=] 

Hkqt }kjk 27 uoEcj dks jkij ds vkMslj xk¡o esa vk;ksftr fd;k 

x;kA çf'k{k.k esa ^iks"k.k lqj{kk ds fy, jlksbZ okfVdk dk egRo^ 

vkSj ̂e`nk vkSj ty ds uewus laxzg.k vkSj muds ijh{k.k dk egRo^ 

fo"k; ij fo'ks"kK oSKkfudksa }kjk çf'k{k.k O;k[;ku fn, x,A 

fdlkuksa dks jlksbZ okfVdk ds fy, iihrk ¼fdLe thtsih&1½ rFkk 

MªSxu ÝwV ds ikS/ks vkSj vkB elkyksa okys ikS/kksa ds xq.koÙkk okyh 

chth;&elkyk fdV forfjr dh xbZA 

 {ks=h; vuqla/kku LFkk=] 

Hkqt }kjk 5 fnlEcj dks Jo.k dkofM+;k xk¡o esa vk;ksftr fd;k 

x;kA dk;ZØe esa ̂e`nk ijh{k.k vkSj e`nk LokLF; ds fy, larqfyr 

iks"kd rRoksa dk vuqç;ksx^ fo"k; ij O;k[;ku fn;k x;kA dk;ZØe 

esa 35 fdlkuksa us Hkkx fy;kA dk;ZØe esa Hkkx ysus okys fdlkuksa ds 

[ksrksa ls e`nk vkSj ty ds uewus ,d= fd, x,] tks ç;ksx'kkyk esa 

e`nk vkSj ty dh xq.koRrk ds ijh{k.k ds fy, Hksts x,A lkFk gh 

çfrHkkxh fdlkuksa dks iihrk ¼fdLe thtsih&1½] MªSxu ÝwV vkSj 

vtksyk ds ikS/ks forfjr fd, x,A

 {ks=h; 

vuqla/kku LFkk= vkSj —f"k foKku dsUæ] Hkqt }kjk Hkqt ds dq.kkfj;k 

xk¡o esa vk;ksftr dh xbZA ,dy&mi;ksx IykfLVd ls cpus ds 

Training-cum-input distribution programs under 

SCSP

Training-cum-input distribution program

Training-cum-input distribution program

Seedling distribution activity in Swachhata Pakhwada 

Campaign

 were organized by Regional Research Station, 

Bikaner to distribute improved seeds of rabi season crops 

to scheduled caste farmers during November 04-11. A 

total of 20,500 kg seeds of mustard, cumin and fenugreek 

crops were distributed to 403 farmers of 12 villages, i.e., 

Phuldesar, Malkisar, Chani, Goleri, Pemasar, Basi, 

Chitana, Salasar, Naiyo ki Basti, Jaitasar, Thukriyasar and 

Aadsar for demonstration purpose. 

 was 

organized by Regional Research Station, Bhuj on 

November 27 at Adesar village of Rapar. In the training, 

lecturers on the 'importance of kitchen garden for 

nutritional security' and 'soil and water sample collection 

and importance of their testing' were delivered by expert 

and scientists. Also, seedlings of papaya (var. GJP-1), 

dragon fruit and also a kitchen garden seed-spice kit 

consisting of quality seeds of eight spices were distributed 

to the farmers. 

 was 

organized by Regional Research Station, Bhuj on 

December 05 at Shravan Kavadiya village where a lecture 

on 'soil testing and balanced nutrient application for soil 

health' was delivered. A total of 35 farmers participated in 

the program. Soil and water samples were collected from 

the fields of participating farmers and the samples were 

testing in the laboratory to dertermine soil and water 

quality. The participants were distributed seedlings of 

papaya (var. GJP-1), dragon fruit and azolla.

 was organized by Regional Research Station 

and Krishi Vigyan Kendra, Bhuj at Kunariya village, 
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—ard çca/ku çf'k{k.k&lg&,Dlikstj {ks= dk nkSjk
Rodent management training-cum-exposure field visit
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fy, LoPNrk i[kokM+k xfrfof/k;ksa ;Fkk 'kiFk xzg.k vkSj gLrk{kj 

vfHk;ku Hkh vk;ksftr fd, x,] ftlls LoPNrk vkSj i;kZoj.kh; 

fLFkjrk dks c<+kok fn;k x;kA ,llh,lih ;kstuk ds rgr~ 35 

ykHkkfFkZ;ksa dks vkfFkZd fLFkjrk çkIr djus ds fy, iihrk ¼fdLe 

thtsih&1½ vkSj MªSxu ÝwV ds ikS/ks forfjr fd, x,A çfrHkkfx;ksa 

dks bu Qy okyh Qlyksa dh [ksrh dh rduhdksa vkSj muds 

vkfFkZd ykHk ds ckjs esa Hkh f'kf{kr fd;k x;kA lkFk gh Qly dh 

vf/kdre mRikndrk çkIr djus gsrq e`nk ijh{k.k vkSj larqfyr 

iks"kd rRoksa ds vuqç;ksx ds egRo ij Hkh ppkZ dh xbZA

Bhuj. Swachhata Pakhwada activities like oath-taking 

and signature drive to avoid single-use plastics were also 

organized to promote cleanliness and environmental 

sustainability. Under the SCSP scheme, 35 beneficiaries 

received seedlings of papaya (var. GJP-1) and dragon-

fruit to achieve economic stability. The participants were 

also educated about cultivation techniques and economic 

benefits of the fruit crops. The importance of soil testing 

and balanced nutrient application for optimal crop 

productivity was also discussed.

vuqlwfpr tkfr mi&;kstuk ds varxZr çf'k{k.k&lg&vknku forj.k dk;ZØe
Training-cum-input distribution program under SCSP

tutkrh; mi&;kstuk ¼Vh,lih½ ds varxZr xfrfof/k;k¡ 

yík[k dsaæ 'kkflr çns'k ds 16 xk¡oksa esa tutkrh; 

mi&;kstuk ykxw dh xbZA Álkj dk;ZØe dk foLrkj djus ds 

mís'; ls] ysg vkSj dkjfxy ftyksa ds fofHkUu {ks=ksa ds nwjnjkt ds 

xk¡oksa dks tutkrh; mi&;kstuk ds rgr~ viuk;k x;kA 

tutkrh; mi&;kstuk ds rgr~] [kk: vkSj ekFkks xk¡oksa esa pkj 

fdlkuksa dks lfEefyr djrs gq, lfnZ;ksa ds nkSjku xzhugkml esa 

lfCt;ksa dh mRiknu {kerk dks c<+kus ij —f"k ijh{k.k ls egRoiw.kZ 

ifj.kke feysA lkbcsfj;kbZ dsy vkSj fLol pkMZ us mit vkSj 

Qly dh la[;k ds fy, fdlkuksa ds vH;kl ij opZLo n'kkZ;kA 

xfeZ;ksa ds nkSjku] [kk:] fyfdj] rqjrqd vkSj ckYnsl xk¡oksa esa 

xzhugkml esa [khjk dh [ksrh ij vfxze ifDar çn'kZu fd;k x;kA 

lfnZ;ksa ds eghus esa] ekFkks] [kk:] fyfdj] [kkjnqax vkSj ukax xk¡oksa esa 

lajf{kr lajpukvksa ds rgr~ iÙksnkj lfCt;ksa ij vfxze ifDar 

Activities under Tribal Sub-Plan

Tribal Sub Plan (TSP) was implemented in 16 

villages of Ladakh UT. With a view to expand the outreach 

program, far-flung villages in different areas of Leh and 

Kargil districts were adopted under TSP. Under TSP, 

on-farm trial (OFT) on enhancing the production potential 

of vegetables in greenhouses during winter in villages 

Kharu and Matho covering four farmers yielded 

significant results. Siberian kale and Swiss chard showed 

supremacy over farmer's practice for yield and number of 

harvest. During summer, frontline demonstrations (FLD) 

on cucumber cultivation in greenhouse were undertaken 

in Kharu, Likir, Turtuk and Baldes villages. In winter 

month, FLD on leafy vegetables under protected 

structures were undertaken in Matho, Kharu, Likir, 
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çn'kZu fd;k x;kA nks vko';drk&vk/kkfjr ewY;k¡du losZ{k.k 

vk;ksftr fd, x, ¼rkfydk 3½A mUur vknku 744 tutkrh; 

fdlkuksa dks forfjr fd, x, ¼rkfydk 4½A

Khardung and Nang villages. Two need-based assessment 

surveys were conducted (Table 3). Improved inputs were 

distributed to 744 tribal farmers (Table 4).

lkbcsfj;kbZ dsy ij çn'kZu
Demonstration on Siberian kale



izlkj xfrfof/k;k¡
Outreach Activities

193



194

vko';drk&vk/kkfjr vkdyu losZ{k.k {ks=h; vuqla/kku LFkk=] 

ysg }kjk 12 uoacj dks dkjfxy ds Fkksfouk xk¡o esa vk;ksftr fd;k 

x;kA dk;ZØe dk usr`Ro M‚- egs'oj flag] v/;{k }kjk Jherh 

LVSuftu ySaMksy vkSj Jh fjxftu nksjts ds lg;ksx ls fd;k x;k] 

ftlesa 40 ls vf/kd fdlkuksa us Hkkx fy;kA dk;ZØe esa M‚- egs'oj 

flag us LFkk= dh py jgh xfrfof/k;ksa dk fooj.k fn;k vkSj 

leqnk; dks lajf{kr lajpukvksa esa lCth mRiknu viukus ds fy, 

çsfjr fd;k ftlls mudh vk; esa o`f) gks lds vkSj thou&Lrj esa 

lq/kkj gks ldsA losZ{k.k Vhe us fdlkuksa }kjk lapkfyr 

i‚yhdkcksZusV xzhugkml vkSj e'k:e bdkbZ;ksa dk Hkh nkSjk fd;k 

vkSj vxyh Qly ds fy, mUur rduhd vkSj [khjs ds chtksa ds 

mi;ksx ds fy, ekxZn'kZu fn;kA fdlkuksa us xq.koÙkkiw.kZ lfCt;ksa 

ds cht] lsc ds ikS/ks] ckxokuh ds fy, ckM+] i‚yhgkml ds fy, 

i‚yhFkhu] efYpax vkSj vU; vko';d —f"k vknkuksa dh 

vko';drk O;ä dhA 

Need-based assessment survey was conducted by 

Regional Research Station, Leh on November 12 at 

Thovina village, Kargil. Dr. Maheshwar Singh, Head 

along with Mrs. Stanzin Landol and Sh. Rigzin Dorjay led 

the program, where more than 40 farmers participated. 

During the survey, Dr. Maheshwar Singh outlined on-

going activities of the station and encouraged the 

community to adopt vegetable cultivation in protected 

structures to increase their income and improve 

livelihoods. The survey team visited farmer-operated 

polycarbonate greenhouses and mushroom units, and 

guided them to use the improved technology and 

promising seeds of cucumber in next season. Farmers 

interacted with the team and expressed their requirements 

of quality vegetables seeds, apple sapling, fencing for 

orchard, polythene for polyhouse, mulching and other 

essential agricultural inputs. 

yík[k ds xka¡oksa esa xq.koÙkkiw.kZ vknku çnku djuk
Providing quality inputs in villages of Ladakh

dkjfxy ds Fkksfouk xk¡o dk vko';drk vk/kkfjr ewY;k¡du
Need based assessment in Thovina village of Kargil

lajf{kr [ksrh ij ,d&fnolh; çf'k{k.k&lg&çn'kZu dk;ZØe 

{ks=h; vuqla/kku LFkk=] ysg }kjk ekFkks xk¡o esa 22 uoEcj dks 

vk;ksftr fd;k x;kA çf'k{k.k dk;ZØe çxfr'khy fdlkuksa ds 

xzhugkml esa vk;ksftr fd;k x;k] ftlesa lsokax MksYek] lsfju 

One-day training-cum-demonstration on protected 
cultivation was organized by Regional Research Station, 
Leh in Matho village of Leh on November 22. The 
training was hosted at greenhouses of progressive 
farmers, including Tsewang Dolma, Tsering Spaldon, 
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LiYnksa] pfLdr ukstksZe vkSj vkbZ'ks vaXeks 'kkfey jgsaA dk;ZØe esa 

M‚- vkdk'k vkj- fppk?kjs us LFkk= ds tutkrh; fodkl ds 

ç;klksa vkSj lajf{kr [ksrh dh rduhdksa ds egRo ij çdk'k MkykA 

mUgksaus crk;k fd dSls xzhugkml [ksrh yík[k esa vR;f/kd lnhZ ds 

ckotwn o"kZHkj lfCt;ksa dk mRiknu lqfuf'pr dj ldrh gSA 

Jherh LVSuftu ySaMksy us xzhugkml esa phuh xksHkh vkSj 

lkbcsfj;kbZ dsy tSlh lfCt;ksa dh [ksrh ds loksZÙke rjhdksa dks 

çnf'kZr fd;kA xk¡o ds lnL; pqfLdr uksjt+kse lfgr fdlkuksa us 

oSKkfudksa vkSj deZpkfj;ksa ls BaMs Áns'kksa esa xzhugkml [ksrh esa vkus 

okyh pqukSfr;ksa vkSj voljksa ij ppkZ dhA dk;ZØe esa 400 

lkbcsfj;kbZ dsy vkSj phuh xksHkh ds ikS/ks çfrHkkfx;ksa esa forfjr 

fd, x,] ftlls xzhugkml [ksrh dks c<+kok fn;k tk ldsA 

Chuskit Norzom, and Ishey Angmo. In the program, 
Dr. A.R. Chichaghare briefed about the station's efforts 
towards tribal development and importance of protected 
cultivation techniques in the region. He highlighted how 
greenhouse farming can ensure year-round vegetable 
production despite the harsh winter conditions in Ladakh. 
Furthermore, Mrs. Stanzin Landol conducted a hands-on 
demonstration, showcasing best practices for cultivating 
vegetables including Chinese cabbage and Siberian kale 
in greenhouses. Farmers including village member 
Chuskit Norzom interacted with scientists and staff of the 
station to discuss about challenges and opportunities in 
greenhouse farming in the cold arid region. In the 
program, a total of 400 seedlings each of Siberian Kale 
and Chinese Cabbage were distributed among 
participants to encourage greenhouse cultivation. 

lajf{kr [ksrh ij çf'k{k.k&lg&çn'kZu
Training-cum-demonstration on protected cultivation

çf'k{k.k&lg&vknku forj.k dk;ZØe {ks=h; vuqla/kku LFkk=] 
ysg }kjk 23 vDVwcj dks Qkjdk xk¡o esa vk;ksftr fd;k x;kA bl 
dk;ZØe esa M‚- egs'oj flag] v/;{k] us Qkjdk xk¡o esa Tkutkrh; 
mi ;kstuk ds vUrZxr fd, tk jgs igyqvksa ij çdk'k MkykA 
dk;ZØe esa Jh lqjs'k dqekj] eq[; Á'kklfud vf/kdkjh ¼ofj"B 
xzsM½] Jh gsek jke] lgk;d Á'kklfud vf/kdkjh] Jherh LVSuftu 
ySaMksy vkSj Jh fjxftu nksjts mifLFkr jgsaA M‚- egs'oj flag us 
LFkkuh; fdlkuksa }kjk lkeuk dh tk jgh pqukSfr;ksa ds ckjs esa eq[; 
Á'kklfud vf/kdkjh ¼ofj"B xzsM½ ds lkFk ppkZ dh] ftlls bu 
leL;kvksa dk çHkkoh <ax ls lek/kku fd;k tk ldsA {ks= esa —f"k 
i)fr;ksa dks csgrj cukus vkSj fdlkuksa dks l'kä djus dh fn'kk 
esa c<+us gsrq 32 fdlkuksa dks dktjh dLlh vkSj dVs nk¡rksa okyh 
njkarh forfjr dh xbZaA

Training-cum-input distribution program was 

organized by Regional Research Station, Leh on October 

23 at Farka Village of Leh. In the program, Dr. Maheshwar 

Singh, Head, highlighted the initiatives undertaken by the 

station in Farka village under TSP. The program 

witnessed the presence of Sh. Suresh Kumar, CAO (SG), 

Sh. Hema Ram, AAO, Mrs. Stanzin Landol, and Sh. 

Rigzin Dorje. Dr. Maheshwar Singh further discussed the 

challenges faced by local farmers with CAO (SG) to 

address the issues effectively. The inputs including 

CAZRI kassi and serrated sickles were distributed to 32 

farmers to empower them and enhance use of improved 

agricultural practices in the region.
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efYpax vkSj ulZjh mRiknu ij ,d&fnolh; çf'k{k.k

LoLFk lCth ulZjh dh jksikbZ ij çf'k{k.k dk;ZØe

lfCt;ksa ds fy, efYpax rduhdksa vkSj ulZjh mRiknu ij 

çf'k{k.k&lg&{ks= nkSjk

 {ks=h; 

vuqla/kku LFkk=] ysg }kjk 27 vDVwcj dks ysg ds LFkkuh; fdlkuksa 

dks lfCt;ksa ds fy, ulZjh mRiknu rduhdksa ds mi;ksx ds ckjs esa 

çf'kf{kr djus ds mís'; ls vk;ksftr fd;k x;kA dk;ZØe esa 32 

fdlkuksa dks xzhugkml i‚yhFkhu vkSj IykfLVd eYp forfjr 

fd;k x;kA dk;ZØe esa lnhZ ds ekSle esa lajf{kr [ksrh dks c<+kok 

nsus ds fy, phuh iÙkkxksHkh] lkbcsfj;kbZ dsy vkSj vU; dBksj 

fdLeksa ds lnhZ dh lfCt;ksa ds ikS/ks tutkrh; fdlkuksa dks 

forfjr fd, x,A bu ikS/kksa dk p;u budh BaMh ifjfLFkfr;ksa esa 

mxus dh l{kerk ds dkj.k fd;k x;k] tks fdlkuksa dks dBksj 

'khrdkyhu tyok;q ls mRiUu pqukSfr;ksa ls fuiVus esa enn djrh 

gSaA 

 {ks=h; 

vuqla/kku LFkk=] ysg }kjk 11 uoEcj dks nzkl lsDVj ds eq"dks xk¡o 

esa vk;ksftr fd;k x;kA dk;ZØe esa —f"k vknku ;Fkk I;kt] 

/kfu;k] phuh iÙkkxksHkh] ewyh] xktj] vYQkYQk ds cht vkSj 

efYpax ds fy, dkyh i‚yhFkhu 'khV forfjr fd, x,A M‚- 

egs'oj flag] v/;{k us lrr~ —f"k i)fr;ksa ij ckr dh vkSj {ks= esa 

lCth mRiknu c<+kus ds fy, yík[k i‚yhgkml] yks Vuy vkSj 

efYpax tSlh mUur [ksrh i)fr;ksa ds ykHkksa ij tksj fn;kA Jherh 

LVSuftu ySaMksy us vk/kqfud —f"k vknkuksa ij ekxZn'kZu fd;k] 

lCth mxkus dh loksZÙke çFkkvksa ij lokyksa ds tokc fn,] xq.koÙkk 

okys chtksa ds egRo vkSj ty çca/ku dks c<+kok nsus dh 

vko';drk ij /;ku dsafær fd;k] ftlls mRikndrk c<+kbZ tk 

lds vkSj tyok;q ladVksa ls fuiVk tk ldsA dk;ZØe esa xk¡o ds 

uEcjnkj] Jh lehmYykg lfgr 112 ?kjksa dks lfCt;ksa ds cht vkSj 

dkys efYpax 'khV forfjr fd, x,A

 {ks=h; vuqla/kku LFkk=] ysg }kjk 27 

uoacj dks fLdMeax xk¡o esa vk;ksftr fd;k x;kA {ks= nkSjs ds 

nkSjku M‚- fppk?kjs vkSj Jh nksjts us {ks= ds pqukSrhiw.kZ tyok;q 

ifjfLFkfr;ksa esa lCth mRiknu dks lq/kkjus ds fy, IykfLVd 

efYpax dk çn'kZu fd;kA mUgksaus 32 fdlkuksa dks xzhugkml 

i‚yhFkhu vkSj IykfLVd eYp forfjr fd,A

One-day training program on 'mulching and nursery 

production'

Training program on raising healthy vegetables' 

nursery

Field tour-cum-training on mulching techniques and 

nursery practices for vegetables

 was organized by Regional Research 

Station, Leh on October 27 to train local farmers in Leh 

about use of mulching and nursery production techniques 

for vegetables. In the program,  greenhouse polythene and 

plastic mulch were distributed to 32 farmers. In the 

program, seedlings of winter vegetable such as Chinese 

cabbage, Siberian kale, and other hardy varieties were 

distributed to tribal farmers to support protected 

cultivation during the winter months. The seedlings were 

selected due to their ability to thrive under cold 

conditions, helping farmers overcome the challenges 

posed by the harsh winter climate. 

 was organized by Regional Research Station, 

Leh in Mushko village, located in Drass sector on 

November 11. In the program, agricultural inputs like 

seeds of onion, coriander, Chinese cabbage, radish, carrot 

and alfalfa, and black polythene sheets for mulching were 

distributed. Dr. Maheshwar Singh, Head discussed with 

farmers about sustainable farming practices and 

emphasized the benefits of improved cultivation methods 

like Ladakh polyhouses, low tunnels, and mulching to 

enhance vegetable yield in the region. Mrs. Stanzin 

Landol guided the farmers for modern agricultural inputs, 

addressing questions on best practices in vegetable 

cultivation, emphasizing the significance of quality seeds, 

and efficient water management to boost productivity and 

withstand climate challenges. In the program, seeds of 

vegetables and black mulching sheets were distributed to 

112 households including village Nambardar, Mr. 

Samiullah.

 was organized by 

Regional Research Station, Leh in Skidmang village on 

November 27. During the field visit, Dr. Chichaghare and 

Sh. Dorje demonstrated plastic mulching technique to 

farmers for improved vegetable production in challenging 

climatic conditions in the region. Greenhouse polythene 

and plastic mulch were distributed to 32 farmers. 
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Qly okfVdk

Ñf"k iksVZy

laLFkku ds dsaæh; vuqla/kku QkeZ vkSj blds chdkusj] 

tSlyesj vkSj ikyh fLFkr {ks=h; vuqla/kku LFkk=ksa esa 'kq"d {ks= ds 

—"kd leqnk; ds fy, vuq'kaflr çFkkvksa ds iSdst ds lkFk 

o"kkZ&vk/kkfjr çeq[k Qlyksa ¼eksB] ewax] Xokj vkSj cktjk½ vkSj 

flafpr Qlyksa ¼bZlcxksy] thjk] esFkh] vukt pkSykbZ] fp;k] 

fDouksvk vkSj ljlksa½ dh mUur Qly fdLeksa ds lh/kk çn'kZu dks 

çnf'kZr djus ds fy, [kjhQ vkSj jch nksuksa ekSleksa esa] çn'kZu 

vk;ksftr fd, x,A efgyk fdlkuksa lfgr cM+h la[;k esa fdlkuksa 

us Qly okfVdk dk nkSjk fd;k vkSj eglwl fd;k fd fdLeksa dh 

Hkwfedk vkSj mfpr çca/ku Qly mRikndrk c<+kus ds fy, 

egRoiw.kZ dkjd gSA fdlkuksa us Hkh ubZ Qly] vukt pkSykbZ 

¼jktfxjk½] fp;k vkSj fDouksvk esa xgjh #fp fn[kkbZ] D;ksafd 

Qly fofo/khdj.k ds fy, laHkkfor udnh Qly ds :i esa ;s 

Qlysa 'kq"d lfg".kq vkSj tSfod ruko lfg".kq gSA

ns'k esa lHkh Hkk—vuqi laLFkkuksa ds chp dktjh —f"k iksVZy 

ij lcls vfèkd la[;k esa çdk'ku ¼4889½ ;ksxnku djus esa nwljs 

LFkku ij jgk ¼rkfydk 5½A

Crop cafeteria

KRISHI Portal

Demonstrations, both in kharif and rabi seasons, 
were conducted to showcase the live performance of 
improved crop varieties of major rainfed crops (moth 
bean, mung bean, clusterbean and pearl millet) and 
irrigated crops (isabgol, cumin, fenugreek, grain 
amaranths, chia, quinoa and mustard) with recommended 
package of practices for the farming community of arid 
zone at Central Research Farm of the institute and its 
Regional Research Stations at Bikaner, Jaisalmer and 
Pali. A large number of farmers including woman farmers 
visited the crop cafeteria and realized that role of varieties 
and proper management are the key factors for increasing 
the crop productivity. Farmers also showed keen interest 
in new crop, grain amaranths (rajgira), chia and quinoa 
keeping its drought tolerance and biotic stress tolerance as 
a potential cash crop for crop diversification. Besides, 
farmers, officers of line departments, representatives of 
non-governmenal organizations and dignitaries from 
research and development institutes visited the cafeteria 
and appreciated the efforts of the institute.

The institute stands at third highest position in 
contributing number of publications to KRISHI Portal 
among all ICAR institutes in the country with 4889 
publications (Table 5).

çf'k{k.k&lg&vknku forj.k dk;ZØe
Training-cum-input distribution program
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Ñf"k çkS|ksfxdh ,oa lwpuk dsaæ ¼,sfVd½

,dy f[kM+dh lsok ç.kkyh ds rgr~ 17]374 fdlkuksa] —"kd 
efgykvks] Nk=ksa] çf'k{kqvks vkSj jkT; o dsaæ ljdkj ds 
vkf/kdkfj;ksa us ,sfVd dk Hkze.k fd;k vkSj mUgs laLFkku dh 
çkS|ksfxfd;ksa vkSj xfrfof/k;ksa ls voxr djk;k x;k ¼rkfydk 6½A 
bu esa ls 12]600 fdlkuksa us fofHkUu —f"k mRikn [kjhns o 4]774 
vkxarqdksa us dktjh fofM;ks ns[kk rFkk 840 ,sfVd d‚y lsaVj 
lsokvks ls ykHkkfUor gq,A

Agricultural Technology Information Centre (ATIC)

Under single window service system, 17,374 

farmers, farm women, students, trainees and State/Central 

government officers visited ATIC who were apprised of 

the institute's technologies and activities (Table 6). 

Furthermore, 12,600 farmers purchased various farm 

products and 4,774 visitors watched CAZRI video and 

840 benefitted from ATIC call center service.
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[kjhQ dh Qlyksa ;Fkk ewax] eksB] Xokj vkSj ?kkl ¼eksM+k 

/kkeu] xzke.kk] fxuh ?kkl] usfi;j½] jch dh Qlyksa ¼ljlksa] thjk] 

esFkh vkSj bZlcxksy½ dh mUur fdLeksa ds cht] ckxokuh] okfudh] 

ltkoVh vkSj vkS"k/kh; ikS/kksa dh ikS/k vkSj vU; mRiknksa ¼xe 

mRçsjd] cktjk vk/kkfjr vkSj vU; çlaL—r vkSj ewY; of/kZr 

mRikn] e#lsuk] cgq&iks"kd QhM Cy‚d] Qy vkSj lfCt;k¡ vkfn½ 

dh fcØh ls dqy 1]58]10]012 :i;s dk jktLo vftZr gqvk 

¼rkfydk 7½A

Sale of seeds of improved varieties of kharif crops 
(mung bean, moth bean, clusterbean and grasses 
(C. ciliaris, C. setigerus, guinea grass, napier), rabi 
crops (mustard, cumin, fenugreek and psyllium husk), 
seedlings of horticulture, forestry, ornamental and 
medicinal plants, other products (gum inducer, bajra 
based and other processed and value added products, 
Marusena, multi-nutrient feed block, fruits and 
vegetables, etc.) generated a revenue of Rs. 1,58,10,012 
during the year (Table 7).

^Ñf"k&uokpkj fnol* dk vk;kstu

laLFkku us 'kq"d —f"k esa vius uokpkjksa dks çnf'kZr djus ds 

fy, 19 flracj dks —f"k&uokpkj fnol dk vk;kstu fd;kA 

tks/kiqj ftys ds fofHkUu xk¡oksa ls 600 ls vf/kd fdlkuksa vkSj 

—"kd efgykvksa dks laLFkku ds çk;ksfxd {ks=ksa esa gh oSKkfudksa ds 

lkFk ckrphr djus ds fy, vkeaf=r fd;k x;kA —"kdksa us laLFkku 

esa fd, tk jgs uokpkjksa ds ckjs esa iwNrkN dh] mudh ljkguk dh] 

mUgsa le>k vkSj vkRelkr fd;kA fgr/kkjdksa ¼fdlkuksa½ dh 

vko';drkvksa dks tkudj oSKkfudksa dks Hkh ykHk gqvkA ,dh—r 

—f"k dSQsVsfj;k ,d ,slk LFkku Fkk ftlesa fofHkUu ?kVdksa tSls 

fofHkUu çdkj dh [kjhQ Qlyksa] ckxokuh Qlyksa] o"kZHkj pkjk 

mRiknu] ty lap;u vkSj mlds mi;ksx rFkk —f"kokfudh dks 

çnf'kZr fd;k x;kA ,dh—r —f"k ç.kkyh ç;ksx esa bu ?kVdksa dh 

ijLij fØ;k dks —"kdksa dks vPNh rjg ls le>k;k x;kA laLFkku 

}kjk gky gh esa fodflr /kkeu ?kkl ¼dktjh vatu&2178½ vkSj 

eksB ¼dktjh eksB&4 vkSj 5½ dh fdLesa vkd"kZ.k dk dsaæ jghaA 

fdlku fo'kky cht mRiknu Cy‚dksa vkSj tSfod [ksrh dh vksj Hkh 

vkdf"kZr gq,A cktjk fcfLdV vkSj cktjk vk/kkfjr vU; mRiknksa 

dk thoar çn'kZu fd;k x;kA dk;ZØe dks vuqlwfpr tkfr 

mi&;kstuk ¼,llh,lih½ vkSj e‚My U;wVªh foyst ¼ukckMZ }kjk 

foÙk iksf"kr½ ifj;kstukvksa }kjk foÙk iksf"kr fd;k x;kA

'Agri-Innovation Day' organized

The institute organized an 'Agri-Innovation Day' on 

September 19 to showcase its innovations in arid 

agriculture. More than 600 farmers and farm-women from 

different villages of Jodhpur district were invited to 

interact with scientists in the experimental fields itself. 

The farmers enquired about, appreciated and absorbed the 

agri-innovations being carried out at the institute. The 

scientists also got benefitted by knowing the requirements 

of the stakeholders (farmers). Integrated farming cafeteria 

was a one-stop place that had showcased different 

components like a number of kharif crop varieties, 

horticultural crops, round the year fodder production 

technology, water harvesting and its utilization, and 

agroforestry. The interaction of these components was 

well explained in the integrated farming system 

experiment. Recently developed varieties of buffel grass 

(CAZRI Anjan-2178) and moth bean (CAZRI Moth-4 and 

5) were the centre of attraction. The farmers also got 

attracted towards vast seed production blocks and organic 

farming. Live demonstrations on production of pearled 

pearl millet biscuits and other millet-based products were 

carried out. The program was funded by Schedule Caste 

Sub-Plan (SCSP) and Model Nutri Village (funded by 

NABARD) projects.
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fdlku&oSKkfud laokn cSBdsa

nks fnolh; oSKkfud&fdlku laokn cSBd vkSj vknku forj.k 

dk;ZØe

fdlku&oSKkfud laokn cSBd

nks fnolh; jch Qlyksa ij fdlku&oSKkfud laokn dk;ZØe

Ñ"kd&oSKkfud laokn ,oa vknku forj.k dk;ZØe

 {ks=h; vuqla/kku LFkk=] tSlyesj }kjk ,llh,lih vkSj 

ck;ksVsd&fdlku gc ifj;kstuk ds varxZr 6 ls 7 uoacj ds nkSjku 

vk;ksftr fd;k x;kA bl dk;ZØe dk mís'; —f"k mRikndrk 

c<+kuk vkSj LFkkuh; fdlkuksa dks mUur ck;ksVsd lek/kku çnku 

djuk jgkA dk;ZØe esa #ilh] le] vejlkxj vkSj eksgux<+ xk¡oksa 

ds 50 ls vf/kd fdlkuksa us Hkkx fy;k vkSj thjk ¼thlh&4½ vkSj 

ljlksa ¼fxfjjkt½] bZlcxksy ¼vkjvkbZ&1½ ds mUur cht vkSj lkFk 

gh tSo&vfHkdrkZvksa tSls VªkbZdksMekZ vkSj esVkjfgZft;e ds dYpj 

çkIr fd,A 

 tSlyesj ds pkanu ç;ksxkRed {ks= 

esa 14 uoacj dks vkjvkj,l] tSlyesj vkSj nf{k.k ,f'k;k ck;ksVsd 

dsaæ] tks/kiqj }kjk vk;ksftr dh xbZA cSBd esa] LFkk= ds oSKkfudksa 

us thjk mRiknu ds fofHkUu igyqvksa ij ppkZ dh vkSj mUur 

rduhdksa dks viukus ds egRo ij cy fn;kA fdlkuksa dks csgrj 

Qly LFkkiu ds fy, iafDr esa cqvkbZ dh e'khuksa dk mi;ksx djus 

vkSj dhV çca/ku ds fy, tSfod vkSj jklk;fud dhVuk'kdksa dk 

oSKkfud rjhds ls mi;ksx djus ds fy, çsfjr fd;k x;kA LFkk= 

ds v/;{k] M‚- vkj-,l- esgrk vkSj nf{k.k ,f'k;k ck;ksVsd dsaæ ds 

funs'kd] M‚- HkkxhjFk pkS/kjh }kjk ck;ksVsd fdlku gc ifj;kstuk 

ds rgr~ p;fur fdlkuksa dks xq.koÙkk okys thjk cht vkSj moZjd 

forfjr fd, x,A 

 dk 

vk;kstu —f"k foKku dsUæ] ikyh vkSj Ñf"k ÁkS|ksfxdh Áca/ku 

vfHkdj.k] ikyh }kjk 27 ls 28 uoacj ds nkSjku fd;kA bl 

dk;ZØe ds nkSjku dsohds ds fo'ks"kKksa }kjk ̂,dh—r dhV vkSj jksx 

çca/ku^] ^jch Qlyksa dh mUur iSdst çSfDVl^] ^ckxokuh Qlyksa 

ds mRiknu dh mUur fof/k;k¡^] ̂ i'kqikyu çca/ku^ vkSj ̂ i'kqvksa ds 

fy, larqfyr vkgkj^ ij O;k[;ku fn, x,A var esa] çfrHkkfx;ksa ds 

fy, Ñf"k foKku dsUnz ds fofHkUu thfor çn'kZu bdkbZ;ksa dk 

Hkze.k Hkh vk;ksftr fd;k x;kA

 {ks=h; 

vuqla/kku LFkk=] tSlyesj us 1 o 2 tqykbZ dks pkanu çk;ksfxd 

QkeZ esa vk;ksftr fd;kA bl dk;ZØe esa pkanu] Msyklj] /kk;lj 

vkSj lksMkdksj xk¡oksa ds dqy 173 fdlkuksa us Hkkx fy;k vkSj 

ykHkkfUor gq,A {ks=h; vuqla/kku LFkk=] tSlyesj ds v/;{k] M‚- 

vkj-,l- esgrk us fdlkuksa dk Lokxr fd;k vkSj mUgsa vuqlqfpr 

tkfr mi;kstuk ds ckjs esa tkudkjh nhA mUgksaus Xokj vkSj ewax dh 

vPNh —f"k i)fr;ksa ij O;k[;ku Hkh fn;kA dk;ZØe dk lapkyu 

Farmers-scientists' interaction meetings

Two-day scientists-farmers interaction-cum-input 

distribution program

Farmers-scientists' interaction meeting

Two-day farmers-scientists' interaction program

Farmers-scientists' interaction meeting-cum-input 

distribution programs

 was organized by Regional 

Research Station, Jaisalmer during November 6-7 under 

SCSP and Biotech Kisan Hub project. The objective of the 

program was to enhance agricultural productivity and 

introduce advanced biotech solutions to local farmers. In 

the program, more than 50 farmers from Rupsi, Sam, 

Amarsagar and Mohangrah villages were benefited with 

distribution of the improved seeds of cumin (GC-4), 

mustard (Giriraj), isabgol (RI-1) and bio-agents like 

Trichoderma and Metarrhizium. 

 was conducted 

at Chandan experimental area of Jaisalmer on November 

14 by Regional Research Station, Jaisalmer and South 

Asia Biotech Centre, Jodhpur. In the meeting, scientists of 

the station discussed about different aspects of cumin 

cultivation emphasizing the importance of adopting 

improved techniques. Farmers were encouraged to use 

line-sowing machines for the better crop establishment 

and to apply bio- and chemical-pesticides scientifically 

for pest management. Dr. R.S. Mehta, Head and Dr. 

Bhagirath Choudhary, Director of SABC distributed 

quality cumin seeds and fertilizers to selected farmers for 

demonstrations under the Biotech Kisan Hub project. 

 on 

rabi crops was organized jointly by Krishi Vigyan Kendra 

(KVK), Pali and Agricultural Technology Management 

Agency, Pali during November 27-28. In the program, 

subject matter experts of KVK, Pali delivered lectures on 

'integrated insect-pest and disease management', 

'improved package of practices of rabi crops', 'improved 

production of horticultural crops', 'livestock production 

management' and 'balanced ration feeding in animals'. At 

the end, the participants had an exposure visit to different 

live demonstration units of KVK.

 were organized by Regional 

Research Station, Jaisalmer at Chandan experimental 

farm on July 1-2. A total of 173 farmers from Chandan, 

Delasar, Dhaysar and Sodakor villages participated in and 

benefited from this program. Dr. R.S. Mehta, Head of the 

station welcomed the farmers and briefed them about the 

SCSP scheme. He also delivered a lecture on improved 

agronomic practices for clusterbean and mung bean 
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M‚- vfuy ikVhnkj us fd;k rFkk Xokj ,oa ewax dh cht mRiknu 

rduhd ij O;k[;ku fn;kA fdlkuksa dks Xokj ¼166 fd-xzk- 

vkjthlh&936 vkSj 200 fd-xzk- vkjlhth&1033½ vkSj ewax 

¼500 fd-xzk- vkbZih,e&205&07 ;k fojkV½ dh mUur fdLeksa ds 

cht vkSj ihthihvkj dalksfVZ;k] vknku ds :i esa forfjr fd, 

x,A 

production. Dr. Anil Patidar coordinated the program and 

delivered a lecture on seed production technology for 

clusterbean and mung bean. The inputs in the form of 

seeds of improved varieties of clusterbean (RGC-936, 165 

kg and RGC-1033, 200 kg) and mung bean (IPM-205-07 

or Virat, 500 kg) and PGPR consortia were distributed to 

the farmers.

fdlku&oSKkfud laokn cSBd&lg&vknku forj.k
Farmers-scientists’ interaction meeting-cum-input distribution

fdlkuksa ds fy, lefUor Ñf"k&ekSle lykg lsok

fdlkuksa ds fy, izf'k{k.k dk;ZØe

tks/kiqj] ckM+esj vkSj pw: ftyksa ds fdlkuksa ds fy, o"kZ ds 

nkSjku dqy 88 ftyk&Lrjh; —f"k&ekSle lykg i=d ¼cqysfVu½ 

tkjh fd, x,A blds vykok] tks/kiqj ftys ds 16 Cy‚dksa ;Fkk 

ckyslj] cki] ckfi.kh] ckoM+h] Hkksikyx<+] fcykM+k] nspw] yksgkoV] 

ywuh] eaMksj] vksfl;ka] Qyksnh] ihikM+ 'kgj] ls[kkyk] 'ksjx<+ vkSj 

fraojh  ds fy, Cy‚d&Lrjh; —f"k ekSle cqysfVu tkjh fd, x,A 

cqysfVuksa ds vykok] tks/kiqj ftys ds çR;sd Cy‚d ds fy, fdlkuksa 

ds 16 OgkV~l,i lewgksa ij ekSle dh okLrfod tkudkjh vkSj 

çklafxd lykg Hksth xbZA ;s cqysfVu Hkkjr ekSle foKku foHkkx 

ds t;iqj dsaæ ls çkIr e/;e vof/k ds ekSle iwokZuqeku ij 

vk/kkfjr jgs vkSj buesa çca/ku ds fofHkUu igyqvksa tSls fd [ksr dh 

rS;kjh] cqokbZ] dVkbZ] flapkbZ] moZjd vuqç;ksx] dhV çca/ku vkfn 

tSls ij çklafxd lykg 'kkfey jghaA ;s cqysfVu LFkkuh; lekpkj 

i=ksa] jsfM;ks] baVjusV] jkT; ds foHkkxksa ds vf/kdkfj;ksa vkSj dsohds 

ds ek/;e ls çlkfjr fd, x,A

fdlkuksa ds fy, dqy 153 çf'k{k.k dk;ZØeksa dk vk;kstu 

laLFkku] blds foHkkxksa] {ks=h; vuqla/kku LFkk=ksa rFkk —f"k foKku 

dsUæksa }kjk fd;k x;k] ftlls dqy 5487 fdlku ykHkkfUor gq, 

¼rkfydk 8½A

Integrated agro-meteorological advisory services for 

farmers 

Trainings organized for farmers

Total 88 district-level agro-meteorological advisory 
bulletins were issued for the farmers of Jodhpur, Barmer 
and Churu districts during the year. In addition, block-
level agromet bulletins were issued for 16 blocks of 
Jodhpur district namely Balesar, Bap, Bapini, Bawadi, 
Bhopalgarh, Bilara, Dechu, Lohawat, Luni, Mandor, 
Osian, Phalodi, Pipad Shahar, Sekhala, Shergarh and 
Tinwari. In addition to bulletins, real-time weather 
updates and relevant advisories were sent to 16 WhatsApp 
groups of farmers, one for each block of Jodhpur district. 
The bulletins were based on past weather, current crop 
conditions and medium range weather forecast received 
from the Jaipur center of India Meteorological 
Department and covered relevant advisories on different 
aspects of management such as field preparation, sowing, 
harvesting, irrigation, fertilizer application, pest 
management, etc. depending on forecast weather. The 
bulletins were disseminated through local newspapers, 
radio, internet, officials of state line departments and 
KVKs.

A total of 153 trainings were organized by 

various divisions, RRS and KVKs of the institute, 

which benefitted a total of 5487 farmers (Table 8).



202

mUur [kjhQ QlyksRiknu çkS|ksfxfd;ksa dk çn'kZu laLFkku ds 

çkS|ksfxdh gLrkarj.k ,oa çf'k{k.k foHkkx }kjk 19 twu dks tks/kiqj 

dh fraojh rglhy ds dksVM+k xk¡o esa vk;ksftr fd;k x;kA 

çkS|ksfxdh çn'kZuksa esa dqy 17 fdlkuksa us Hkkx fy;kA çf'k{k.k esa 

M‚- ch-,y- eatwukFk us fdlkuksa dks çf'k{k.k ,oa çkS|ksfxdh çn'kZu 

dk mís'; crk;k vkSj fdlkuksa ds [ksrksa esa uohure oSKkfud 

çkS|ksfxfd;ksa dh mRiknu {kerk dks çnf'kZr fd;k rFkk fdlkuksa 

dks uohure çkS|ksfxfd;ksa dks viukus ds fy, çsfjr fd;kA mUgksaus 

[kjhQ dh Qlyksa ,oa pjkxkg ?kkl ds fy, mi;qä mUur 

mRiknu i)fr;ksa ds ckjs esa foLrkj ls tkudkjh nhA [kjhQ dh 

Qlyksa esa e`nktfur jksxksa ds fu;a=.k ds fy, e#lsuk&1 

Training on improved kharif crop production 

technologies was organized by Division of Transfer of 

Technology and Training at Kotda village in Tinwari 

tehsil of Jodhpur on June 19. A total of 17 farmers 

participated in technology demonstrations. Dr. B.L. 

Manjunatha explained the objective of the training and 

demonstrated production potential of the latest scientific 

technologies at farmers' fields and to motivated farmers to 

adopt the latest technologies. He provided details on the 

improved production practices suitable for kharif crops 

and rangeland grasses. The method of seed treatment with 

Marusena-1, bioformulation for control of soil-borne 
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tSo&lw=hdj.k ls cht mipkj dh fof/k dk fdlkuksa ds le{k 

çn'kZu fd;k x;kA vatu ?kkl ds cht dh xksfy;k¡ rS;kj djus 

,oa bldh cqokbZ dh fof/k dk Hkh fdlkuksa ds [ksrksa esa çn'kZu fd;k 

x;kA fdlkuksa dks laLFkku ds —f"k çkS|ksfxdh lwpuk dsUæ ds 

ek/;e ls foØ; fd, tkus okys xq.koÙkk;qä chtksa ,oa jksi.k 

lkexzh ds ckjs esa tkudkjh nh xbZA çf'k{k.k ds ckn] [kjhQ ds 

ekSle esa çkS|ksfxdh çn'kZu vk;ksftr djus ds fy, fdlkuksa dks 

ewax ¼fdLe vkbZih,e&205&7½] eksB ¼fdLe dktjh eksB&4 vkSj 

dktjh eksB&5½] Xokj ¼fdLe vkjthlh&936½ vkSj vatu ?kkl 

¼fdLe dktjh vatu 358½ ds xq.koÙkk;qä cht forfjr fd, x,A 

diseases in kharif crops, was demonstrated to the farmers. 

The method of preparation of Anjan grass seed pellets and 

its sowing was also demonstrated to the farmers. Farmers 

were informed about the quality seeds and planting 

material sold through CAZRI-Agricultural Technology 

Information Centre (ATIC). After the training, the quality 

seeds of mung bean (var. IPM-205-7), moth bean (var. 

CAZRI Moth-4 and CAZRI Moth-5), clusterbean (var. 

RGC-936) and Anjan grass (var. CAZRI Anjan 358) were 

distributed to farmers for organizing technology 

demonstrations in kharif season. 

mUur [kjhQ Qly mRiknu çkS|ksfxfd;ksa ij çf'k{k.k
Training on improved kharif crop production technologies

[kjhQ dh Qlyksa ds oSKkfud fof/k }kjk mRiknu gsrq nks Ñf"k 

çf'k{k.k] igyk tks/kiqj ds fcykM+k Cy‚d ds fifp;kd vkSj 

dykSuk xk¡oksa esa 20 twu dks vkSj nwljk tks/kiqj ds yw.kh Cy‚d ds 

esyok xk¡o esa 21 twu dks laLFkku ds çkS|ksfxdh gLrkarj.k vkSj 

çf'k{k.k foHkkx }kjk vk;ksftr fd, x,A çf'k{k.k esa dqy 39 

fdlkuksa vkSj —f"k efgykvksa us Hkkx fy;kA çf'k{k.k esas fy, 

lfEefyr fdlkuksa dks [kjhQ ds vkxkeh ekSle esa vius [ksrksa ij 

çkS|ksfxdh çn'kZuksa ds vk;kstu gsrq ewax ¼fdLe vkbZih,e 

205&7@fojkV½ vkSj Xokj ¼fdLe vkjthlh 936½ dh mUur 

fdLeksa ds cht forfjr fd, x,A M‚- nhfidk gktksax us fdlkuksa 

dks laLFkku }kjk fodflr mUur çkS|ksfxfd;ksa ds ckjs esa crk;k 

vkSj mUgsa mu çkS|ksfxfd;ksa dks viukus dh lykg nhA çf'k{k.k esa] 

e`nk&tfur jksxksa ds fu;a=.k ds fy, e#lsuk&1 ds lkFk [kjhQ 

dh Qlyksa ds cht mipkj dh fof/k dk çn'kZu fd;k x;kA 

dk;ZØe esa fifp;kd vkSj dykSuk xk¡oksa ds Ñf"k Ik;Zos{kd] Jh vkse 

Ádk'k pkS/kjh 'kkfey gq,A 

Two on-farm trainings for scientific kharif crop 

production technologies were organized by Division of 

Transfer of Technology and Training, one in Pichiyak and 

Kalauna villages of Bilara block in Jodhpur on June 20 

and another in Melva village of Luni block in Jodhpur on 

June 21. A total of 39 farmers and farm women 

participated in the trainings. Seeds of improved varieties 

of mung bean (var. IPM 205-7/Viraat) and clusterbean 

(var. RGC 936) were distributed to the participating 

farmers for organizing technology demonstrations at their 

farms in upcoming kharif season. Dr. Dipika Hajong, 

Scientist informed farmers about the improved 

technologies developed by the institute and advised them 

to adopt those technologies. In the trainings, method for 

seed treatment of kharif crops with Marusena-1 forcontrol 

of soil-borne diseases was demonstrated to the farmers. 

Sh. Om Prakash Choudhary, Agriculture Supervisor of 

Pichiyak and Kalauna villages participated in the 

program.
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fdlkuksa ds [ksrksa esa Ñf"k&Mªksu çn'kZu

ekpZ 2024 esa tks/kiqj ds 25 xk¡oksa esa 136 gsDVs;j {ks= esa 

—f"k&Mªksu çn'kZu fd, x, vkSj blesa 110 fdlkuksa us Hkkx fy;kA 

çn'kZuksa esa —f"k esa mUur rduhdksa ds vuqç;ksx dks çnf'kZr fd;k 

x;k] ftlesa xsgw¡] tkS] ljlksa] thjk] I;kt vkSj lfCt;ksa esa iks"kd 

rRoksa ¼,u%ih%ds 19%19%19½] dhVuk'kd ¼bfeMkDyksfçM½ vkSj 

doduk'kh ¼ckfofLVu½ ds vuqç;ksx lfgr çeq[k lapkyu 'kkfey 

fd, x,A çn'kZuksa }kjk lalk/ku cpr] lVhd vknku vuqç;ksx 

vkSj fdlku Mªksu ifjpkyu esa vklkuh vkSj {kerk ij tksj fn;kA 

Mªksu us ,d leku fNM+dko dks l{ke fd;k] viO;; vkSj Je 

ykxr dks de fd;k vkSj vuqç;ksx n{krk esa lq/kkj fd;kA ;|fi] 

rduhdh vkSj ifjpkyu ck/kkvksa dh igpku dh xbZ] ;Fkk 

Lopkfyr mM+ku ;kstukvksa esa LFkyk—fr vkSj {ks= ds ekufp=ksa ds 

xgu ,dhdj.k dh dehA bu pqukSfr;ksa ds ckotwn] çn'kZuksa us 

Agri-Drone Demonstrations at Farmers' Field

Agri-Drone demonstrations were conducted in 

March 2024 in 25 villages of Jodhpur, covering 136 ha 

area and engaging 110 farmers. The demonstrations 

showcased application of advanced technologies in 

agriculture, with key operations including the application 

of nutrients (N:P:K 19:19:19), insecticide (Imidacloprid), 

and fungicide (Bavistin) in wheat, barley, mustard, cumin, 

onion, and vegetables. The demonstrations emphasized 

potential of Kisan Drones in resource savings, precise 

input application, and operational ease. Drones enabled 

uniform spraying, reducing wastage and labor costs while 

improving application efficiency. However, technical and 

operational constraints were identified such as lack of 

deep integration of topography and area maps in 

automated flight plans. Despite these challenges, the 

fcykM+k Cy‚d ds fifp;kd vkSj dykSuk xk¡oksa esa oSKkfud [kjhQ Qly mRiknu çkS|ksfxfd;ksa ds fy, iz{ks= ij çf'k{k.k
On-farm trainings for scientific kharif crop production technologies in Pichiyak and Kalauna villages of Bilara block

fdlkuksa ds [ksr esa Ñf"k&Mªksu dk çn'kZu
Demonstration of Agri-Drone at farmers' field
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vk/kqfud [ksrh esa —f"k&Mªksu dh ifjorZudkjh {kerk ds 

O;kogkfjd mnkgj.k ds :i esa dk;Z fd;kA

—f"k vuqla/kku laLFkkuksa }kjk fodflr ubZ rduhdksa dh 

rduhdh Js"Brk vkSj lkekftd&vkfFkZd O;ogk;Zrk n'kkZus ds 

fy, fdlkuksa ds [ksrksa ij çn'kZu fd;k x;kA laLFkku }kjk fofHkUu 

xk¡oksa esa Qlyksa] ckxokuh] pkjk Qlyksa vkSj i'kq/ku lfgr fofHkUu 

vfxze iafDr ÁnZ'ku dk;ZØe vk;ksftr fd, x,] ftlls bu 

ÁnZ'ku LFkyksa ij 996 fdlkuksa dks ÁR;{k :i ls feyk vkSj dbZ 

gtkj fdlkuksa dks foLrkj xfrfof/k;ksa ¼çf'k{k.k vkSj {ks= fnol½ 

ds ek/;e ls vçR;{k :i ls ykHk gqvk ¼rkfydk 9½A  

vfxze iafDr izn'kZu 

demonstrations served as a practical example of the 

transformative potential of Agri-Drones in modern 

farming.

Technologies developed by agricultural research 

institutes were demonstrated at farmers' fields to illustrate 

their technical superiority and socio-economic feasibility. 

Various Front Line Demonstration (FLD) programs 

ranging from crops, horticulture, fodder crops and 

livestock were conducted in different villages benefitting 

996 farmers directly and several thousand farmers 

indirectly through extension activities (trainings and field 

days) at these demonstration sites (Table  9).

Front Line Demonstrations (FLDs)

iz{ks= ijh{k.k

dqy 12 Á{ks= ijh{k.k 87 fdlkuksa ds [ksrksa ij vk;ksftr 

fd, x, ¼rkfydk 10½A  

On Farm Trials (OFTs)

Total 12 OFTs were conducted at 87 farmers' fields 

(Table 10).
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çk;ksftr çf'k{k.k dk;ZØe

laLFkku us fdlkuksa ds dkS'ky vkSj mudh —f"k vk; dks 

c<+kus ds fy, fofHkUu rduhdksa vkSj lsokvksa ds ckjs esa f'kf{kr djus 

ds fy, dbZ çk;ksftr dk;ZØe vk;ksftr fd,] ftlls 582 

fgr/kkjd ykHkkfUor gq, ¼rkfydk 11½A blds vykok] —f"k foKku 

dsanzksa }kjk dbZ vU; foLrkj xfrfof/k;k¡ vk;ksftr dh xbZa 

¼rkfydk 12½A  

Sponsored training programs

Several sponsored programs were conducted to 

develop skills of farmers and to educate them about 

various techniques and services for enhancing their 

income, benefitting 582 stakeholders (Table 11). In 

addition to this, several other extension activities were 

also conducted by KVKs (Table 12).
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çn'kZfu;k¡

laLFkku }kjk Lo;a dh çkS|ksfxfd;ksa dhs yksdfç;rk c<+kus 

vkSj viuh xfrfof/k;ksa ,oa miyfC/k;ksa ds Áfr turk ds chp 

tkx:drk iSnk djus gsrq dbZ voljksa ij çn'kZfu;ksa dk vk;kstu 

fd;k x;k vkSj@;k vU; }kjk vk;ksftr çn'kZfu;ksa esa Hkkx fy;k 

x;k ¼rkfydk 13½A

Exhibitions

The institute organized and/or participated in 

exhibitions on several occasions to popularize its 

technologies and to create awareness among the masses 

about its activities and achievements (Table 13).

vfHkuo lwpuk vkSj lapkj midj.kksa ds ek/;e ls ijke'kZ

laLFkku vkSj blds —f"k foKku dsanzksa us cM+h la[;k esa 

fdlkuksa rd igq¡pus ds fy, okLrfod le; ds vk/kkj ij 

—f"k&ijke'kZ Hkstus ds fy, vfHkuo lwpuk vkSj lapkj midj.kksa 

dk çHkkoh <ax ls mi;ksx fd;k gS ¼rkfydk 14½A

Advisories through innovative ICT tools

Institute and its KVKs have effectively used 

innovative ICT tools to send agro-advisories on real-time 

basis reaching large number of farmers in real time 

(Table 14).



f'k{k.k
Teaching

IARI-CAZRI Jodhpur Hub

During the second year of establishment of the IARI 

Jodhpur hub, M.Sc. and Ph.D. programs were undertaken 

in Agronomy, Genetics and Plant Breeding, and Soil 

Science disciplines. About 35 scientists from the Institute 

and NBPGR Regional Station, Jodhpur, were recognized 

as faculty. All students in 2023-24 cohort received 

prestigious fellowships, such as the ICAR-JRF 

fellowship, the ICAR-PG fellowship, NTS, and IARI 

fellowships. During the year, 57 courses totaling 160 

credit hours were undertaken. Seven student field trials 

were conducted. Students received personal care, and 

high-ranking students joined the hub during the 2024-25 

session as well. To improve the facilities for students, an 

external grant of Rs. 42 lakh was received.
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Teaching

f'k{k.k

ICAR-Assistant Director (OL) Examination-2024

HkkÑvuqi&lgk;d funs'kd ¼vks,y½ ijh{kk&2024

—f"k oSKkfud HkrhZ cksMZ ¼,,lvkjch½] Hkkjr ljdkj] ubZ 

fnYyh ds rRoko/kku esa HkkÑvuqi&dktjh] tks/kiqj dsaæ ij 

1 flracj 2024 dks lgk;d funs'kd ¼vks,y½ ijh{kk&2024 dh 

oLrqfu"B&lg&o.kZukRed çdkj dh fyf[kr ijh{kk vk;ksftr dh 

xbZA ijh{kk nsus ds fy, dqy 24 mEehnokjksa dks dsaæ vkoafVr 

fd;k x;k Fkk] ftuesa ls 15 mEehnokjksa ¼62-5 çfr'kr½ us fyf[kr 

ijh{kk nhA

Object ive-cum-Descript ive Type wri t ten 

examination of Assistant Director (OL) Examination - 

2024 was organized on September 01, 2024 at 

ICAR-CAZRI, Jodhpur center under the aegis of 

Agricultural Scientists Recruitment Board (ASRB), 

Government of India, New Delhi. A total of 24 candidates 

were allotted the centre for the exam, of that 15 candidates 

(62.5%)  appeared the written examination. 



Entrepreneurship and Skill Development Program

The Agri-Business Incubation (ABI) Centre was 

established to promote the business venture in agriculture, 

horticulture, animal husbandry and allied sectors focusing 

to the rural youths, progressive farmers, industry persons, 

etc. Three entrepreneurship development program (EDP) 

of 30 days duration were organized. Total 17 participants 

attended EDP for commercialization of medicinal plants 

production, sheep and goat production model and Khejri 

nursery establishment (Table 1).  It was observed that 

maximum participants (47.0%) were interested in 

medicinal plants production techniques. Whereas, 47% 

participants were interested in commercial goat and sheep 

farming for higher growth, milk production and value 

added milk products. Similarly, 5.9% stakeholder 

participated in commercial nursery establishment 

technique.
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Agri-Business Incubation Centre

Ñf"k O;olk; vfHkiks"k.k dsUæ

Like EDP, skill development programme (SDP) was 

also framed for short duration period from 3 to 5 days to 

develop awareness about the potentiality of the 

technologies for developing a business venture. Total 53 

participants attended SDP for various technologies (Table 

2). It was observed that most of the participants were 

interested to know the techniques of production of bajra-

nutri cookies (39.6%). Whereas, 35.8% rural youth were 

interested to know the concept of mushroom production 

technology and started their own business. Around 11.3% 

educated youth wanted to know the prospects of 

commercial Khejri nursery and organic cultivation 

practices in arid region for employment generation. 

Start-ups in Agriculture and Allied Sector

Nine incubates started their entrepreneurship 

programs for production of vegetables, bajra based 

cookies, production and sale of male goats for meat 

purpose at their respective places (Table 3).

rkfydk 1 okf.kfT;d ekWMy fodflr djus ds fy, m|ferk fodkl dk;ZØe ds rgr laHkkfor izkS|ksfxfd;k¡
Table 1 Potential technologies for developing commercial model under entrepreneurship development program

rkfydk 2 okf.kfT;d ekWMy fodflr djus ds fy, dkS'ky fodkl dk;ZØe ds rgr laHkkfor izkS|ksfxfd;k¡
Table 2 Potential technologies for developing commercial model under skill development programme
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Ñf"k O;olk; vfHkiks"k.k dsUæ
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Valedictory program of millet nutri-cookies  Practical session of EDP on pearl millet nutri-cookies

Practical session of SDP on commercial nursery establishment Demonstration of mushroom production 

rkfydk 3 LVkVZ&vi dk fooj.k
Table 3 Details of Start-ups
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Intellectual Property Management and Commercialization

ckSf)d lEink izca/ku vkSj O;olk;hdj.k

laLFkku izkS|ksfxdh izca/ku bdkbZ@Institute Technology Management Unit

·Granted copyright for “Leaf Sense” (17531/2024-

CO/SW) a computer software work automated leaf 

property measurement through image processing in 

Windows OS.

·Seven patents (Patent no. 340291, 304253, 311785, 

326809, 343281, 290217 and 307861) have been kept 

in open domain on account of non-commercialization 

and agreed by the concerned PI and co-workers as per 

recommendations of ITMC held on 22.03.2024.

·Four new patents of products and processes for 

organo-mineral fertilizer of potassium (TEMP/E1/ 

79605/2024DEL; TEMP/E1/79694/ 2024DEL) and 

phosphorus (TEMP/E1/80164/ 2024DEL; TEMP/E1/ 

80188/ 2024 DEL) were filled.

·Jointly organized “Entrepreneurs, Industries and 
ndScientists Interactive Meet” on 2  February, 2024 

chaired by Dr. Neeru Bhooshan, ADG, IP&TM.
th·Celebrated World IP day on 29  April, 2024 and 

delivered a talk on “IP management in agricultural 
research and SDGs” by Dr. Kanika Dhingra, Asstt. 
Prof. NLU, Jodhpur.

·Received recognition and appreciation certificate by 
patent office, New Delhi for conducting online-IP 
awareness program under National Intellectual 
Property Awareness Mission 2.0 (NIPM 2.0).

·Finalized and executed five MoAs (Rs. 169.68 lakhs) 
including three for external funded research projects 
(Rs. 142.18 lakhs) and two consultancy projects (Rs. 
27.5 lakhs).

'kS{kf.kd çf'k{k.k@laxks"Bh@laxks"Bh@lEesyu dk vk;kstu
Academic Training/Symposium/Seminar/Conference organized

Field visit-cum-interaction of ADG, IP&TM with scientists
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ijke'kZ dk;Z izlaLdj.k izdks"B@Consultancy Processing Cell

Interaction of ADG, IP&TM with entrepreneurs 

ITMC meeting Celebration of World IP day
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·World Wetlands Day-2024 was celebrated by 

organizing a guest lecture and speech competition 
th thamong the students of class 9 and 11  of Lucky Bal 

ndNiketan Sr. Sec. School on 2  February, 2024. Prof. 

(Dr.) Arun Vyas, Principal, Govt. Girls College, 

Soorsagar, Jodhpur and Eminent Geologist delivered a 

talk on the importance of World Wetlands Day and 

international Ramsar Sites. Students deliberated their 

understanding on the Wetlands and they were made 

aware about Mission LiFE activities. Certificates and 

Prize were distributed to participants. 

·A walking workshop was organized during March 6-7 

in a traverse through the desert area in Jodhpur and 

Jaisalmer district, with an objective to provide basic 

information and understanding of desert natural 

resources (terrain, landforms, vegetation, soil and 

water resources), agriculture and ongoing 

desertification processes. Twenty two scientists 

representing 10 ARS disciplines and EIACP officers 

from the institute participated in this workshop. The 

visit was executed for 10 sites mainly covering a 

typical network of arid ephemeral streams, water 

conservation, khadin farming at Agolai, sand dunes 

and their stabilization at Shaitrwa-Dechu village, 

grasslands at Chandan and IGNP command area of 

Ramgarh-Ranau. The team also visited RRS-

Jaisalmer and its Experimental station at Chandan. 

·A “Talkathon” was organized on the occasion of 

“World Day to Combat Desertification and Drought” 
thon 17  June in an online mode. Diverse areas were 

covered during the event like call of UNCCD to 

restore degraded lands, soil and water conservation 

engineering, irrigated agriculture and soil erosion, AI, 

remote sensing and other technological interventions 

and roof water conservation and its use in fodder 

resources.

i;kZoj.k lwpuk tkx:drk] {kerk fuekZ.k ,oa vkthfodk dk;ZØe
Environmental Information Awareness, Capacity Building 

and Livelihood Program (EIACP) 



Environmental Information Awareness, Capacity Building and Livelihood Program (EIACP) 

i;kZoj.k lwpuk tkx:drk] {kerk fuekZ.k ,oa vkthfodk dk;ZØe
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·EIACP RP on Combating Desertification, ICAR-

CAZRI, Jodhpur and Rajiv Gandhi Regional Museum 

of Natural History, NMNH, Sawai Madhopur jointly 

organized a workshop on “Sustainable Management 

of Arid Agro-Ecosystems and Challenges”. A 

drawing/painting competition among 38 students 

from 7 schools and an environmental walk in agri-eco-
thtourism park were conducted on 19  November. 

Deliberations on geography of thar desert 

environment, increasing need for managing water 

resources in India's arid regions, emerging trends in 

urban farming, soils of arid region and futuristic 

agriculture were made. RGRMNH brochure on 

“Sustainable Management of Arid Agro Ecosystems 

and Challenges” was also released during the event. 

·More than 50 awareness campaign were organized for 

Mission LiFE where 3826 number of participants 

including students from schools and colleges, 

progressive farmers and forest guards were benefitted.

·EIACP generated 15 knowledge products.
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laLFkku ifj;kstuk;sa@Institute Projects

Integrated Basic and Human Resources Appraisal, 

Monitoring and Desertification 

Biodiversity Conservation, Improvement of Annuals 

and Perennials

·Long term assessment of crop productivity using 

harmonized database of natural resources in western 

Rajasthan 

·Assessment and mobilization of residual soil 

phosphorus for plant nutrition in soils of western 

Rajasthan

·Identification and characterization of hot spots of land 

degradation at block level in western Rajasthan for 

their restoration

·Documentation of indigenous technical knowledge 

(ITK) from cold arid region of Ladakh and 

identification of possible interventions 

·Impact of wind erosion on particle size distribution 

and soil nutrient loss in agricultural production system 

of arid region of India

·Assessment of soil physical, chemical and biological 

processes under different nutrient management and 

cropping system in arid region

·Assessing land degradation in western Rajasthan 

using various indicators and remote sensing 

techniques

·Genetic improvement in cumin for suitable plant types 

with higher yield and better adaptability under arid 

conditions

·Development of genotypes for early maturity and high 

yield in moth bean ideal for hot arid regions

·Performance evaluation of Melia dubia and Gmelina 

arborea based agroforestry systems for higher 

productivity and profitability in arid zones 

·Development of a plant growth promoting 

rhizobacterial (PGPR) consortium for enhancement of 

growth and productivity in pearl millet and mung bean

·In vitro propagation of date palm, pomegranate and 

kair

·Development of early maturing pearl millet hybrids 

adaptive to Indian hot arid environments

·Biochemical characterization of guar germplasm for 

quality and yield

·Identification and application of native arbuscular 

mycorrhizal fungi for deficit moisture stress tolerance 

in mung bean and pearl millet

·Influence of row spacing on seed yield, its contributing 

traits and seed quality in buffel grass (Cenchrus 

ciliaris L.)

·Breeding for isabgol varieties having higher yield and 

adoption to hot arid region

·Breeding for higher yield, earliness and stress 

adaptation in clusterbean (Cyamopsis tetragonoloba)

·Enhancing resilience and productivity of rainfed ber 

through stionic combinations and establishment 

methods

·Breeding for higher yield and wilt resistance in cumin 

(Cuminum cyminum)

·Enhancing productivity of wheat based cropping 

system under saline environment through resource 

conservation technology

·Development of expert system and on-station 

integrated farming system model for partially irrigated 

small holding 

·Organic management options for assessing 

productivity, profitability and sustainability in hot arid 

regions 

·Assessment of productivity and profitability of 

organic and conventional systems in arid zone 

·Comparative assessment of natural, conventional and 

organic farming practices in crop production and silvi-

pastoral systems in arid regions

Integrated Arid Land Farming System Research

'kks/k ifj;kstuk,sa
Research Projects
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·Soil quality, crop productivity and sustainability under 

long-term fertilizer experiments in aridisols of India

·Evaluation of Prosopis cineraria and Ailanthus 

excelsa based agroforestry system with advancing age 

in arid western Rajasthan

·Development of multi-tier agroforestry model for 

enhancing resource use efficiency in Pali district

·Development of integrated multitier agroforestry 

model for Leh region of Himalayan cold desert

·Morphological and molecular characterization of 

khejri and rohida provenance cum progeny trials  

·Selection and propagation of superior Prosopis 

cineraria genotypes for enhanced pod yield and 

quality

·Physio-biochemical approaches for enhancing abiotic 

tolerance of Cicer arietinum and Brassica juncea in 

hot arid region

·Secondary salinization management strategies for 

pomegranate orchard in transitional plains of Luni 

basin

·Assimilation and its partitioning to enhance 

greenhouse cucumber yield in different growing 

seasons 

·Physio-biochemical study of selected arid shrubs 

·Assessment of water and energy use of major crops 

and cropping systems of hot arid region

·Study of vegetation dynamics in arid districts of 

Rajasthan 

·Quantification of water stress in arid crops using 

remote sensing approaches 

·Monitoring land cover, soil salinity and biodiversity in 

Banni grasslands of arid Kutchh

·Devising biochar-based interventions to cope with 

water deficit situation in arid rainfed areas  

·Developing optimized year-round forage production 

systems for saline water irrigated areas of arid Kutch 

·Soil enzyme responses, carbon and nutrient allocation 

under elevated CO  and temperature: A microcosm 2

study 

Management of Land and Water Resources

·Management interventions for restoration of degraded 

rangelands in arid region 

·Assessment of rainwater harvesting based integrated 

farming system for enhancing productivity and 

profitability in arid region  

·Assessment of carbon footprints of arid livestock 

maintained under different feeding management 

systems

·Enhancing livestock carrying capacity through 

participatory integrated farming system approach

·Development of physico-chemical methods to 

enhance shelf life of pearl millet flour

·Survey for important diseases and pests of 

pomegranate and their management 

·Development of rodent pest management strategies in 

arid horticultural crops with special reference to 

pomegranate and date palm

·Formulation of microbial consortia for biocontrol of 

major diseases of cumin, clusterbean and moth bean

·Investigation on major diseases and insect pests in 

isabgol and their management

·Exploitation of bio-fungicides in managing Alternaria 

blight of cumin in arid region

·Studies on gall formations in khejri tree for their 

management

·Development and performance evaluation of 

electronic planter module retrofitting on cultivator 

tyne for arid zone crops

·Optimization of energy generation and crop 

production in agri-voltaic system through on-farm 

utilization of energy and thermal regulation of PV 

system

·Design, development and performance of a multi-crop 

solar house

Improvement of Animal Production and Management

Plant Products and Value Addition

Integrated Pest Management

Non-Conventional Energy Systems, Farm Machinery 

and Power
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·Design, development and performance evaluation of 

semi-automatic machine for preparation of pearl 

millet biscuit

·Development of low water and energy based nethouse 

microclimate management system

·Design, development and performance evaluation of 

machine vision-based grader for arid fruits 

·Design, development and performance evaluation of 

large size tunnel type PV/thermal hybrid solar dryer 

for drying agricultural produces

·Sea buckthorn value chain: Development of harvester 

and UV-C LED reactor for enhanced juice quality

·Assessment of existing farming systems for livelihood 

security in western Rajasthan

·Economic evaluation of different farming system 

adopted on farmers' field in arid region 

·Optimization of resource utilization through socio-

economic modelling approaches for sustainable 

farming in western Rajasthan

·Adoption and diffusion of soil and water conservation 

technologies by farmers in hot arid ecosystem of 

Rajasthan

·Enhancing yield and quality of pomegranate through 

nutrient management in western Rajasthan

·Impact assessment of the IGNP canal on livelihood of 

the farmers of Mohangarh tehsil of western Rajasthan

·Assessment of feeding management system for 

livestock in changing scenario under arid zone

·Production of quality seed and plant materials of arid 

crops (ICAR; DSR; Rs. 60.85 Lakhs)

·All India Coordinated Research Project-National Seed 

Project (Crops) (ICAR; Rs. 28.90 Lakh)  

·All India Network Project on Vertebrate Pest 

Management (ICAR; Rs. 2700 Lakh)

·Harvesting, processing and value addition of natural 

resins and gums (IINRG, Ranchi; Rs. 53.75 Lakh)

Socio-economic Investigation and Evaluation

Technology Assessment, Refinement and Training 

Ckká foÙk iksf"kr ifj;kstuk;sa@ Externally Funded Projects

·Integrated agro-meteorological advisory services 

(AAS) for farmers of Jodhpur region NCMRWF 

(DST; Rs. 15.00 Lakh)

·Sustainable livelihood interventions for augmenting 

small land holders income in western Rajasthan 

(Farmers FIRST; Rs. 45.54 Lakh)

·Enhancing food and water security in arid region 

through improved understanding of quantity, quality 

and management of blue, green and grey water (DST; 

Rs. 573.39 Lakh)

·Improvement in productivity of harvested rainwater in 

traditional water harvesting structures of arid region 

through integration of horticulture and agroforestry 

system (DST; Rs. 17.15654 Lakh)

·Carbon and nitrogen management for maximizing 

productivity and increasing climate resilience in arid 

zone (NICRA; Rs. 629.00 Lakh)

·Development of sustainable agriculture systems 

involving fruit, fodder crops and exotic vegetables for 

livelihood options to farming community of cold arid 

region-Ladakh (DST; Rs. 59.368 Lakh)

·Development of an objective technique for land 

degradation assessment (SAC; 15.67 Lakh)

·Model nutri-village with millets (NABARD; Rs. 

27.16 Lakh)

·Establishing of biotech KISAN-hub (western Dry 

region's aspirational districts of Sirohi and Jaisalmer 

(DBT; 209.00 Lakh)

·Development of Moringa oleifera L. based farming 

systems for sustainable development and higher 

economic return in Bikaner district (NABARD; 

Rs. 25.00 Lakh)

·Developing a model of harvesting rainwater and solar 

energy to sustain arid agriculture (NABARD; Rs. 

27.70 Lakh)

·Identification and application of thar desert vegetation 

associated microbiome for enhancing resilience of 

arid region crops-AMAAS (NBAIM, Mau; Rs. 47.40 

Lakh) 

·Reducing nitrous oxide emissions in polyhouse 

cultivation of vegetables in arid regions (DBT-BIRAC 

and The Gates Foundation; Rs. 63.43 Lakh)
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·Doubling farm women's income: Entrepreneurship 

development through post-harvest processing and 

technology integration in arid zone (DST; Rs. 165.660 

Lakh) 

·Hyperspectral reflectance and multi-nutrient 

extractant based rapid assessment of soil properties for 

sustainable soil health in India (NASF; 201.018 Lakh)

·Quantitative estimation of carbon and moisture fluxes 

over the pearl millet based agro-ecosystem: 

Integrating ground observations, satellite data and 

modelling (NRSC Hyderabad; 33.28 Lakh)

·Utilization of guar by-products for the development of 

biostimulant for vegetable crops in arid region (DST; 

32.09498 Lakh)

·Exploitation of biocontrol potential of microbiomes 

for managing wilt and root rot to maximize 

productivity in sesame (Sesamum indicum) (DBT; 

89.48514 Lakh)

·Global Centre of Excellence on Millet (IIMR; 50.00 

Lakh)
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Director, CAZRI, Dr. P. Santra, Member Secretary of 

QRT visited the institute headquarters during January 

23-25 and RRS, Jaisalmer during March 12-13. Detailed 

presentation about the work done at the institute during 

the review period was presented by the Member Secretary 

followed by Heads of divisions and RRSs. The team 

interacted with all the staff of the institute and officials of 

the state line departments and asked for their expectations, 

suggestions and challenges/problems faced by them. The 

team gave emphasis on strengthening of the RRS, 

Jaisalmer by establishing new orchards of date palm, ber, 

pomegranate and budded khejri at Chandan farm and to 

establish plantation of hardy fruits and trees on rocky land 

area of the station.

 Sh. Kailash Choudhary, Minister of State for 

Agriculture and Farmers Welfare visited the Regional 

Research Station, Leh on February 11. He was 

accompanied by Shri Jamyang Tsering Namgyal, 

Member of Parliament from Ladakh. Hon'ble Minister 

interacted with local farmers and briefed them about the 

different schemes of union government for farming 

community of Ladakh region and highlighted that 

agriculture sector in Ladakh would be booming through 

good agricultural practices. Shri Namgyal stressed that 

RRS, Leh should be strengthened further to address the 

complexities of farming in the most challenging Ladakh 

Ñf"k ,oa fdlku dY;k.k jkT; ea=h Jh dSyk'k pkS/kjh dk {ks=h; 

vuqla/kku LFkk=] ysg dk nkSjk@Shri Kailash Choudhary, 

MoS for Agriculture and Farmers Welfare visited 

RRS, Leh:

fo'o fgUnh fnol ds volj ij fuca/k çfr;ksfxrk@

Essay competition on the occasion of World Hindi 

Day:

Ikapo"khZ; leh{kk ny dk nkSjk@Visit of QRT:

 ̂ fgUnh dh xkSjo ;k=k% ikjEifjd Kku ls —f=e cqf/keÙkk rd* fo"k; 

ij 10 tuojh dks laLFkku esa uxj jktHkk"kk dk;kZUo;u lfefr] tks/kiqj&2 

ds rRoko/kku esa fuca/k çfr;ksfxrk dk vk;kstu fd;k x;kA çfr;ksfxrk esa 

uxj jktHkk"kk dk;kZUo;u lfefr ds tks/kiqj fLFkr lnL; dk;kZy;ksa ;Fkk 

j{kk ç;ksx'kkyk] dktjh] vkQjh] Hkkjr frCcr lhek iqfyl cy] Hkkjrh; 

çk.kh losZ{k.k] deZpkjh Hkfo"; fuf/k laxBu] Hkkjrh; ouLifr losZ{k.k] 

Hkkjrh; iqjkrRo losZ{k.k] dsUæh; fo|ky;] lhek lqj{kk cy] tokgj uoksn; 

fo|ky; vkfn ds dkfeZdksa us Hkkx fy;kA

  Dr. Gurbachan 

Singh, Former Chairman, ASRB and Chairman of the 

QRT, along with the QRT members viz., Dr. Y.S. 

Ramakrishna, Former Director, CRIDA; Dr. P.C. Sharma, 

Former Director, CSSRI; Dr. B. Shridhar, Former Dean, 

College of Agrl. Engineering, TNAU; Dr. Putan Singh, 

Emeritus Professor, IVRI, Bareli and Dr. O.P. Yadav, 
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ecosystems of the world. He appreciated the innovations 

being undertaken by the institute in the field of protected 

cultivation of high-value crops, fodder production and 

seed spices. Earlier, he was accorded a warm welcome by 

the Director and whole staff of the institute. Director, 

Dr. O.P. Yadav presented an overview of research 

strategies and achievements of the institute. 

  Dr. S.K. Chaudhari, 

Deputy Director General (NRM), ICAR, New Delhi 

along with Dr. V.K. Mishra, Director, ICAR Research 

Complex for Northeast Hill Region, Umiam; 

Dr. M. Madhu, Director, ICAR-Indian Institute of Soil 

and Water Conservation, Dehradun; and Dr. O.P. Yadav, 

Director, ICAR-CAZRI, Jodhpur visited the Regional 

Research Station, Jaisalmer during February 17-19. 

Before vising RRS, Jaisalmer, the distinguished guests 

visited the institute's headquarters. Dr. S.K. Chaudhari 

suggested the conjunctive use of available saline water, 

strengthening of available pasture of Lasiurus sindicus, 

increasing area under date palm and ber and establishment 

of pomegranate orchards. Dr. Chaudhari also emphasized 

the need to install solar panels for harvesting long 

sunshine hours and expansion of cultivable area adjacent 

to the national highway. Dr. V.K. Mishra gave emphasis 

on diversification of cropping systems and use of mulch in 

the arid region. Dr. M. Madhu talked about conservation 

of natural resources and sand dune stabilization. Director, 

Dr. Yadav suggested the development of blocks of arid 

fruit trees in the campus as well as adjoining areas to the 

campus. The team visited Damodra khadin and interacted 

with the farmers and emphasized on adoption of latest 

technologies for moisture conservation and natural 

farming. 

MkW- ,l-ds- pkS/kjh] mi egkfuns'kd ¼,uvkj,e½ dk 

vkjvkj,l] tSlyesj dk nkSjk@Visit of Dr. S.K. Chaudhari, 

DDG (NRM) to RRS, Jaisalmer:

region. Executive Councilor for Agriculture, LAHDC, 

Leh, Shri Stanzin Chosphel also addressed farmers and 

thanked Hon'ble MoS for encouraging farming 

community of this region during harsh winter time. 

Improved agricultural equipments and inputs were 

provided in Hemis and Shang villages which were 

selected under Tribal Sub-Plan of Government of India. 

Dignitaries also visited Matho village. On this occasion, 

farmers-scientists interaction meeting was held at the 

RRS. Dr. Maheshwar Singh, Head of the RRS, Leh 

highlighted the fostering collaboration and exchange of 

knowledge between farmers and scientists for the 

advancement of agriculture in the Ladakh region. The 

program witnessed participation from SKUAST, 

HMAARI and KVKs of Leh and Nyoma. Progressive 

farmers shared their experience in farming sector and 

hailed  the  efforts  of  CAZRI-RRS,  Leh. 

 

Padma Bhushan Dr. R.S. Paroda, Former Secretary, 

Department of Agricultural Research and Education 

(DARE), and Former Director General, ICAR visited the 

institute on February 09. He appreciated the work done on 

integrated farming systems and new initiatives in arid 

horticulture (orchards of dragon fruit, fig etc.), agri-

voltaic system, cumin breeding block, agroforestry with 

Melia dubia and Gmelina arborea, alternate fodder 

resources like spineless cactus, moringa and napier grass. 

Dr. Paroda appreciated the role of the institute in 

controlling sand dunes in the Thar Desert and for 

developing and deploying the agri-technologies that not 

only increased productivity but also enhanced the 

resilience of farming in one of the most challenging agro-

MkW- vkj-,l- ijksnk] iwoZ lfpo] Ms;j ,oa iwoZ egkfuns'kd] 

HkkÑvuqi dk nkSjk@Visit of Dr. R.S. Paroda, Ex-

Secretary, DARE & Ex-Director General, ICAR:
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MkW- ,l-ds- nÙkk] iwoZ MhMhth ¼Qly foKku½ dk O;k[;ku@

Dr. S.K. Datta, Former DDG (Crop Science) delivered 

a lecture:

MkW- ih- jkeklkeh dk ̂ cktjk% vesfjdk esa vuqla/kku Qksdl vkSj 

lg;ksxkRed ç;kl* ij O;k[;ku@ Dr. P. Ramasamy's talk 

on 'Pearl millet: Research focus in the US and 

collaborative efforts':

 Dr. S.K. Datta, Former Vice Chancellor, Visva-

Bharati University, Santiniketan, West Bengal, and 

Former DDG (Crop Science), ICAR visited the institute 

on February 05. He appreciated the institute's approach of 

addressing the issues related to arid farming in totality. 

Director, Dr. O.P. Yadav welcomed Dr. Datta and gave a 

brief introduction of the Guest Speaker. Dr. Datta 

delivered a lecture on 'Science and innovations in crop 

biotechnology to meet the challenges of smart 

agriculture'. He elaborated the importance of 

biotechnology playing a crucial role in addressing the 

challenges of smart agriculture by enhancing crop yield, 

resilience and sustainability. He highlighted that advances 

in crop biotechnology and smart agriculture like 

genetically modified crops, pest and disease resistance, 

genomic selection, IoT and sensor-based technology, 

gene editing, smart sensors and robotics, and climate 

resilient crops can address the growing global demand of 

food while minimizing environmental impacts and 

promoting sustainable farming practices. The lecture was 

attended by 50 participants.

 

 Dr. P. Ramasamy, Proessor 

(Sorghum and Pearl Millet Breeding), Kansas State 

University, Agriculture Research Centre, Kansas, USA 

delivered a lecture on 'Pearl millet: Research focus in the 

US and collaborative efforts' on February 13, which was 

attended by the scientists and technical staff of the 

institute. He presented a comprehensive review of major 

pearl millet and sorghum growing areas of the world. Dr. 

Ramasamy also pointed out that though his team is 

conducting comprehensive research on these crops in 

USA, these crops are mainly grown for fodder purposes 

there. As pearl millet is a major crop of Rajasthan and the 

institute has been working on breeding and management 

aspects of this crop, it is obsiviously a potential partener 

for future research endevours. Director, Dr. O.P. Yadav 

shared his experiences of pearl millet breeding for 

challenged agro-ecology of arid parts of India and 

expressed his desire to have a collaborative breeding 

program with Dr. Ramasamy and his team at Kansas. 

Dr. Ramasamy also visited the experimental and 

demonstration fields of the institute and appreciated the 

work done here to address various aspects of arid 

agricuture and management of fragile natural resources.

 An interactive meet among entrepreneurs, 

industries and scientists was organized on February 02 

under the aegis of Agri-business Incubation Centre (ABI) 

of the institute. The Chief Guest of the program, Dr. Neeru 

Bhooshan, ADG (IP & TM) emphasized the need of more 

small startups in agriculture and allied sectors to create 

employment opportunities in rural areas. She further 

highlighted that ICAR technologies can be a game 

changer for achievement of this goal. The special guest of 

the program, Shri N.K. Jain, President, Jodhpur Industrial 

Association emphasized the importance of integration of 

scientific outputs and economics and said that more ICAR 

technologies should be transferred to industry. He showed 

concerns about low number of NABL-accredited 

laboratories and highlighted the importance of liaison 

between industry and academia to support development 

of business ventures. Another special guest of the 

m|fe;ksa] m|ksxksa vkSj oSKkfudksa dh cSBd vk;ksftr@ 
Interaction meeting of entrepreneurs, industries and 

scientists:
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program, Shri Rakesh Dave, CEO, Umalakshmi Organics 

Private Ltd., Jodhpur underlined the role of agro-industry 

sector in enhancing the development and pointed out 

that development of agro-industry sector will play a 

pivotal role in increasing agricultural GDP. Director, 

Dr. O.P. Yadav highlighted the importance of industry 

oriented outputs from agricultural research in the current 

scenario. The meeting elaborately discussed the 

possibilities of linkage between academic and industrial 

perspective. The meeting also provided a platform to the 

stakeholders to showcase the recent innovations and 

strengthen convergence to develop business ventures in 

agriculture and allied sectors.

 A farmers training on 

'Good agricultural practices in cumin and isabgol' was 

organized under the DBT funded project 'Establishing 

Biotech –KISAN Hub (Western Dry region's Aspirational 

districts of Jaisalmer)' at Chandan experimental farm of 

RRS, Jaisalmer on February 13. A total of 100 farmers 

participated in this training program. Dr. R.S. Mehta 

briefed the farmers about the project and highlighted 

the importance of adopting good agricultural practices 

for getting quality cumin and isabgol production. 

^thjk vkSj bZlcxksy esa vPNh Ñf"k i)fr;k¡* ij fdlku 

çf'k{k.k@Farmers' training on 'Good agricultural 

practices in cumin and isabgol':

Dr. Sobitha, Assistant Professor, Livestock Research 

Station, Chandan talked about the adoption of various 

agricultural schemes by the farmers. The program 

concluded with visit of demonstration fields and the 

farmers expressed grat i tude for conducting 

demonstrations in their village.

 'Science Walks' were conducted for 

scientific, administrative and technical staff of the 

institute to demonstrate experimental and other field 

activities during the rabi season. The event was conducted 

during February 05-07 in the research farm of the 

institute. Four fields were identified viz., integrated 

farming cafeteria, cumin breeding block, horticulture 

block and integrated farming system (IFS) field. At each 

point, detailed discussion about the plant species/crops, 

varieties, date of sowing, agronomic practices, planting 

method and spacing was done with the concerned 

scientists. Integrated Farming Cafeteria showcased crop 

diversification with different varieties of isabgol, cumin, 

mustard (yellow and black) fenugreek, and super foods 

like chia, quinoa and grain amaranth. In Horticulture 

block, participants saw different ber varieties and 

concerned scientist and technical officers provided useful 

information about plantation and pharmacological 

properties of different ber varieties. Similarly, concept of 

IFS and performances of fodder beat, mustard, wheat, 

coriander and chamomile were also shown and explained.

 The institute, along with 

EIACP-RP on Combating Desertification unit, organized 

a walking workshop during March 06-07 in a traverse 

through the desert areas in Jodhpur and Jaisalmer districts. 

laLFkku ds deZpkfj;ksa ds fy, foKku ;k=k@Science walk for 

the institute staff:

jktLFkku ds jsfxLrkuh bykds esa ,d iSny dk;Z'kkyk& 

lg&laxks"Bh@A 'Walking workshop-cum-seminar' in 

desert areas of Rajasthan:
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Its objective was to provide basic information and 

understanding of desert natural resources (terrain, 

landforms, vegetation, soil and water), agriculture and 

ongoing desertification processes. Total 22 scientists, 

representing 10 ARS disciplines (Soil Science, Soil and 

Water conservations Engineering, Agronomy, 

Agricultural Meteorology, Plant Pathology, Plant 

Biochemistry, Agriculture Structure and Process 

Engineering, Farm Machinery and Power, Home Science) 

and EIACP staff participated in this workshop. 

 RRS, 

Jaisalmer, in collaboration with ICAR-NRC on Seed 

Spices, Ajmer organized a two-day district level seminar 

on 'Advanced cumin production technologies' during 

March 19-20 at Chandan experimental area of the station. 

Dr. Vinay Bhardwaj, Director, NRCSS inaugurated the 

program and gave welcome address. He called upon the 

participant to focus on the research achievements on 

cumin for addressing the emerging problems. Head of the 

station, Dr. R.S. Mehta elaborated the good agricultural 

practices of cumin cultivation to increase its productivity. 

Five scientists from the RRS, four scientists from 

^mUur thjk mRiknu rduhfd;k¡* fo"k; ij lsfeukj@Seminar 

on 'Advanced cumin production technologies':

NRCSS, Ajmer and one assistant professor from LRS, 

Chandan participated in the program and delivered 

lectures for the better production and marketing of cumin. 

During the seminar, a demonstration on use of drone for 

spraying of fertilizer and pesticides was also organized for 

the participants. A total of 100 participants attended the 

seminar and discussed and deliberated on various aspects 

of cumin production.

 Regional Research Station, Leh organised a 

one-day awareness camp on 'Raising of healthy 

vegetables nursery under protected cultivation' at 

Khardong Takmar and Farka villages on March 20. More 

than 40 farmers of Takmar and Farka villages participated 

in the program. Dr. Maheshwar Singh briefed the farmers 

on raising healthy vegetable nurseries, soil preparation, 

seed selection, sowing and transplanting techniques. The 

interactive nature of the program allowed farmers to ask 

questions and share feedback. Additionally, various 

vegetables seed material, pea seeds and black mulching 

sheets were given to the farmers and a demonstration on 

cucumber cultivation under protected structures was 

given.

 Krishi Vigyan Kendra, Pali 

organized an awareness program on natural farming at 

Vayad village of Rohat block on March 15 under the 

project 'Out-scaling of natural farming to increase the 

awareness about natural farming among the farmers'. In 

the program, Dr. A.S. Tetarwal and Dr. Chandan Kumar, 

SMSs delivered lectures on the concept of natural 

^lajf{kr [ksrh ds rgr lfCt;ksa dh LoLFk ulZjh rS;kj djuk* 

fo"k; ij tkx:drk f'kfoj@Awareness camp on 'Raising 

of healthy vegetables nursery under protected 

cultivation':

çkÑfrd [ksrh ij tkx:drk dk;ZØe@Awareness program 

on natural farming:
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farming and its different components. They further talked 

in detail about the benefits of natural farming in terms of 

low input cost and high market prices of quality produce. 

About 19 farmers, 16 farm women and 4 other 

stakeholders participated in the program.

 PM Kisan 

Samman Nidhi program was covered by KVK, Jodhpur 
ththrough live screening of release of 16  installment of 

PM KISAN on February 28. The main objective was to 
thshow the live program of release of 16  installment of 

PM KISAN and create awareness among farmers. Total 

59 farmers and 6 others officials actively participated 

in the program. Krishi Vigyan Kendra, Pali also arranged 

a live telecast of PM Kisan Samman Nidhi program, 

which was broadcasted on February 28 from Yavatmal, 

Maharashtra. During the program, Hon'ble Prime 
thMinister released 16  installment of Samman Nidhi 

that was transferred directly to beneficiary farmers' 

bank accounts. In the program held at Pali, about 115 

farmers and farm women witnessed the live telecasted 

event.

ç/kku ea=h fdlku lEeku fuf/k dk;ZØe dk çlkj.k@Telecast 

of PM Kisan Samman Nidhi program:

Ñf"k foKku dsUnz] ikyh us fodflr Hkkjr ladYi ;k=k esa Hkkx 

fy;k@Participation in Viksit Bharat Sankalp Yatra at 

Pali:

iapo"khZ; leh{kk ny dk {ks=h; vuqla/kku LFkk=] Hkqt 

nkSjk@Visit of QRT to RRS, Bhuj:

 Krishi Vigyan Kendra, Pali took active participation 

in 19 Viksit Bharat Sankalp Yatras at gram panchayats of 

Pali, Marwar, Bali, Sojat, Rohat, Sumerpur and Rani 

blocks of Pali district, following the directions received 

from ICAR, New Delhi. The Yatra was started by Hon'ble 

Prime Minister to increase the awareness among people 

about different public welfare schemes of the Central 

Government. A total of 1500 men and 1350 women got 

benefitted from the Yatras.

 The QRT of the 

institute consisting of Chairman, Dr. Gurbachan Singh 

(former Chairman, ASRB) and Member, Dr. P.C. Sharma 

(former Director, ICAR-CSSRI, Karnal) along with 

Director, Dr. O.P. Yadav and Member Secretary, Dr. 

Priyabrata Santra visited Regional Research Station, Bhuj 

during April 17-18. On April 17, the QRT team along with 

scientists of the station visited the research farm and 

experimental plots of the station, followed by a 

stakeholder meeting with state line departments, other 

relevant departments, progressive farmers and Farmers' 

Producer Organization (FPO). In the stakeholder meeting, 

a total of 42 personnel including representatives from 

diverse groups such as Agriculture Technology and 

Management Agency (ATMA), National Bank for 

Agriculture and Rural Development (NABARD), Rural 

Self Employment Training Institute (RSETI), Airport 

Authority, Centre of Excellence for Date Palm, 

Government Medicinal Plants Garden, Locust-cum-

Integrated Pest Management Centre, FPO Satvik, Ajrakh 

Handicraft Group, schools and farmers participated. The 
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QRT encouraged the linkages among different 

stakeholders for upliftment and faster progress of the 

agricultural sector in the region. On April 18, the 

members of QRT visited the Banni grasslands to 

understand more about the current situation of the 

grasslands. The QRT showed interest in efforts made by 

Forest Department in addressing the fodder shortage for 

the livestock owned by 'Maldharis', which is the major 

community of people residing in the Banni area.

An awareness camp was organized by RRS, Leh in 

Tangtse and Durbuk villages on April 23. The program 

was conducted in collaboration with Department of 

Agriculture, LAHDC-Leh. This initiative aimed at 

educating local farmers about effective pest management 

techniques to safeguard onion crop. The camp focused on 

imparting knowledge for identifying and controlling 

onion maggot infestations. In the camp, practical 

demonstrations and interactive discussions were held to 

ensure that farmers gain practical insights to mitigate the 

impact of onion maggots on the yield.

 A three-day Skill Development 

Program (SDP) on 'Pearl Millet Nutri-Cookies' was 

organized during April 25-27 as part of NABARD-funded 

Project on 'Model Nutri Village with Millets'. The 

program aimed at empowering the farmers of the Self-

Help Group 'Aai Mata Millet Samuh' by providing them 

training and support for formulating different types of 

pearl millet cookies. The participants were provided 

hands-on training with processing machines such as 

dough kneaders, chakkis (traditional mills), rolling 

machines and vacuum packing machines by ensuring that 

they could apply the skills learned directly to the 

production processes. The program also included sharing 

{ks=h; vuqla/kku LFkk=] ysg }kjk I;kt ds dhM+ksa ij tkx:drk 

f'kfoj@Awareness Camp on Onion Maggot by RRS, 

Leh: 

rhu&fnolh; dkS'ky fodkl dk;ZØe@Three-day Skill 

Development Program:

plans and views for establishing a processing unit in the 

village to further enhance the SHG's production 

capabilities and promoting sustainable livelihoods 

through millet-based products. Chief guest, Sh. Manish 

Manda, District Development Manager, NABARD, 

Jodhpur, in his address, discussed about different 

governmental schemes to support farmers in their 

ventures. The farmers were provided certificates on 

completion of the training program. The program was 

attended by a total of 16 participants.

 Institute Research 

Committee meeting was held during May 06-13 to review 

the progress of on-going and concluded research projects. 

The meeting was held in physical mode except on May 13 

when the meeting took place in hybrid mode. Director, 

Dr. O.P. Yadav shared his ideas on 'Communicating 

Science in Today's Times' and asked to focus on multi-

disciplinary research and publications. Progress report of 

21 concluding institute projects and 55 ongoing institute 

projects were presented by the concerned scientists. 

Twenty new project proposals were presented in the 

meeting. In addition, presentations on few institute 

activities such as AKMU, ITMU, QRT, Krishi Portal, 

SCSP, TSP, ABI, AINP (VPM), HRD, KVKs, RAC and 

laLFkku vuqla/kku lfefr ¼vkbZvkjlh½ dh cSBd@Institute 

Research Committee (IRC) meeting:
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ARMS were made. On last day of the meeting, an 

interaction session to discuss general issues related to 

research was also held with officers of administration 

and accounts in which CAO (SG) (Sh. Suresh Kumar), 

Comptroller (Mrs. Sunita Arya), SAO, AOs and FAOs 

participated.

 climate resilient technological 

interventions on May 10, which were demonstrated by 

CAZRI-Krishi Vigyan Kendra, Jodhpur at adopted village 

Lunawas Khara in Luni Panchayat Samiti of Jodhpur 

district under NICRA-TDC project. During the visit, he 

interacted with 34 farmers, 12 farm women and staff of 

Krishi Vigyan Kendra. He also visited the different 

demonstrated units established in the institute's research 

farm as well as at KVK, Jodhpur.

 was held on May 29 at 

ICAR-CAZRI, Jodhpur. The main agenda of the meeting 

was to review the progress report for the year 2024 

(January to May 2024) and finalize the Action Plan for the 

year 2024. The meeting was chaired by Dr. Sumant Vyas, 

Director (Acting) of the institute. In the meeting, Dr. B.S. 

Rathore (Head), presented Action Taken Report on the 

recommendations of the last year. Afterwards, all subject 

matter specialists presented the progress report. In the 

meeting, Dr. J.P. Mishra, Director, ATARI, Zone-II, 

Jodhpur, Dr. V.S. Jaitawat, Director, Agriculture 

Extension, Agriculture University, Jodhpur, Horticulture 

jk"Vªh; o"kkZ flafpr {ks= izkf/kdj.k ds funs'kd ¼i'kqikyu ,oa 

eRL; ikyu½] MkW- jfoUæ ;kno dk nkSjk@Dr. Ravinder 

Yadav, Director (AH&F), National Rainfed Area 

Agency visited

dktjh&Ñf"k foKku dsaæ] tks/kiqj dh 40oha oSKkfud lykgdkj 
thlfefr dh cSBd@40  Scientific Advisory Committee 

(SAC) Meeting of CAZRI-Krishi Vigyan Kendra, 

Jodhpur for the year-2024

Expert, Dr. Dheeraj Singh, Head, Divison of Integrated 

Farming System of CAZRI, Project Director, ATMA, 

District Development Manager, NABARD, Jodhpur, with 

other members from the line departments, State 

Government officials, progressive farmers and 

farmwoman were present. 

 Members of Quinquennial Review Team (QRT) of 

the institute, Dr. P.C. Sharma and Dr. Jigmet Yangchen 

visited CAZRI-Regional Research Station, Leh during 

June 01-02. A stakeholder meet was also held during the 

visit where the QRT members had an interaction with 

personnel from local research institutions and state line 

departments along with farmers of Hemis village. In the 

stakeholder meet, Dr. Dorjay Namgyal, Associate 

Director (R&E), High Mountain Altitude Arid 

Agriculture Research Institute (HMAARI), SKUAST-K, 

Mr. Tsewang Phuntsog, Director, Horticulture 

Department, UT of Ladakh, Mr. Shakeel-ur-Rehman, 

Sub-Divisional Agricultural Officer, State Agriculture 

Department, Leh, Dr. Mohd. Ismail, Department of 

Animal Husbandry, Dr. Phuntsog Tundup, Head, KVK, 

Nyoma, and Head and members of Hemis village (Tribal 

iapo"khZ; leh{kk ny dk {ks=h; vuqla/kku LFkk=] ysg dk 

nkSjk@QRT Team visited Regional Research Station, 

Leh:
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Sub-Plan beneficiaries), along with Dr. M.S. Kanwar, 

Head of the station and staff members participated. In the 

meeting, several topics related to agriculture sector in 

Ladakh especially organic agriculture, agricultural 

research and education in Ladakh, livestock scenario, 

horticulture, etc. were discussed. The QRT members 

appreciated the efforts of regional station in providing 

material and technical inputs to the farmers.

 

KVK, Bhuj arranged live streaming of Prime Minister's 

Kisan Samman Nidhi Yojana on June 18 at Kotda Chakar 

village in Bhuj taluka. In this event, a total of 107 

participants participated. In the telecasted event, the 
thHon'ble Prime Minister released 17  installment directly 

to beneficiary farmers' bank accounts. The event allowed 

the participants to witness the transparency in dispensing 

the installment under the government scheme and 

outreach efforts in rural communities. KVK, Pali also 

arranged the live telecast of the program, which was 

broadcasted from Varanasi, Uttar Pradesh on June 18. In 

the program, Hon'ble Prime Minister addressed the 

farmers in hybrid mode, and interacted with few farmers 

from different part of the country. In Pali, about 82 

farmers witnessed the live telecasted event.

 one in Pichiyak and 

Kalauna villages of Bilara block in Jodhpur on June 20 

and another in Melva village of Luni block in Jodhpur on 

June 21 were organized by Division of Transfer of 

Technology and Training. A total of 39 farmers and 

farmwomen participated in the trainings. Seeds of 

ih,e fdlku lEeku fuf/k dk;ZØe dk lh/kk çlkj.k@Live 

Telecast of PM Kisan Samman Nidhi Program:

[kjhQ dh Qlyksa ds oSKkfud fof/k }kjk mRiknu gsrq nks Ñf"k 

çf'k{k.k@Two On-farm Trainings for Scientific kharif 

Crop Production Technologies

improved varieties of mung bean (var. IPM 205-7/Viraat) 

and clusterbean (var. RGC 936) were distributed to the 

participating farmers for organizing technology 

demonstrations at their farms in upcoming kharif season. 

Sh. Om Prakash Choudhary, Agriculture Supervisor of 

Pichiyak and Kalauna villages participated in the 

program.

 The institute 

organized one-week training course on Hydrological 

Modeling using Soil and Water Assessment Tool (SWAT) 

jointly with National Institute of Hydrology (NIH), North 

Western Regional Centre, Jodhpur during June 24-28. In 

the inaugural session, Chief Guest, Dr. O.P. Yadav, 

Director, CAZRI, emphasized the importance of 

hydrological modeling in agriculture sector, especially in 

crop production and agricultural water management 

under the impacts of climate change. At the beginning of 

the program, Dr. Saurabh Nema, Scientist, NIH, 

highlighted the objectives and content of the training 

along with details of participants attending the training 

program. Dr. Manish Nema, Scientist, NIH, Roorkee 

discussed the effective use of hydrological modeling 

techniques in water resources management and capacity 

ty foKku ekWMfyax ij çf'k{k.k dk;ZØe@Training 

Program on Hydrological Modeling:
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building. Dr. Priyabrata Santra, Convener and Head of 

Division of Natural Resources, CAZRI, underlined the 

importance of hydrological modeling in understanding 

water resources and agricultural water management. 

A total of 20 researchers, scientists and academicians 

from different parts of the country having diverse 

backgrounds were registered for the training. The training 

consisted of theoretical lectures as well as practical 

hands-on use of SWAT in hydrological modeling of 

water resources.

 KVK, Jodhpur, in 

collaboration with GIZ India and Division of Agricultural 

Energy and Renewable Energy, organized one-day 

Interface Workshop on Solar Appliances on June 26 to 

redefine the thrust areas for popularizing the solar 

appliances. In the workshop, a total of 53 beneficiary 

farmers of PM KUSUM Yojana along with Heads of 

KVKs located in arid region participated. 

 Dr. S.K. Chaudhari, Deputy 

Director General (NRM), ICAR, New Delhi visited RRS, 

Leh on July 6 along with Dr. O.P. Yadav, Director, CAZRI; 

Dr. Laxmikant, Director, VPKAS, Almora; Dr. K.K. 

Mishra, Head, Division of Plant Protection, VPKAS, 

Almora. During this visit, a farmer-scientist interaction 

meet cum farmer empowerment program was organized 

by the RRS. The farmers expressed their gratitude 

towards RRS, Leh for its continuous support and research 

contributions, which have significantly benefited the 

ih,e dqlqe ;kstuk ds ?kVd ds :i esa lkSj midj.kksa ij baVjQsl 

dk;Z'kkyk@Interface Workshop on Solar appliances as 

component of PM KUSUM Yojana:

MkW- ,l-ds- pkS/kjh] mi egkfuns'kd ¼,uvkj,e½ dk 

vkjvkj,l] ysg dk nkSjk@Dr. S.K. Chaudhari, DDG 

(NRM) visited RRS, Leh:

local agricultural community. Dr. O.P. Yadav addressed 

the farmers and emphasized the need for improved local 

varieties to enhance agricultural production. Highlighting 

the importance of introducing early varieties of maize and 

mustard, he also discussed the redesigning of greenhouses 

and the implementation of innovative technologies to 

support agricultural development in Ladakh. Dr. 

Laxmikant presented promising technologies developed 

by VPKAS, Almora, which could be beneficial for 

Ladakh as well. Dr. S.K. Chaudhari called for better 

coordination among all the institutes involved in 

agricultural research and development in Ladakh. He also 

stressed on the need to redesign greenhouse technologies 

to make them more effective and affordable. Mulching 

sheets were distributed to the farmers during the program. 

 Dr. T.R. Sharma, Deputy Director General 

(Crop Science), ICAR, New Delhi visited the RRS, Leh. 

He was accompanied by Dr. V.K. Yadav, Project 

Coordinator, IGFRI, Jhansi. Dr. M.S. Kanwar, Head, 

RRS, Leh and the RRS staff warmly welcomed the 

dignitaries and provided an overview of the research and 

MkW- Vh-vkj- 'kekZ] MhMhth ¼Qly foKku½ us vkjvkj,l] ysg 

dk nkSjk@Dr. T.R. Sharma, DDG (Crop Science) visited 

RRS, Leh:
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extension work undertaken there, especially in the fields 

of crop cultivation, vegetable production and 

agroforestry. Dr. Sharma emphasized the need to focus on 

fodder trees and native grasses, particularly legumes, to 

ensure fodder security during the winter months for 

addressing the unique challenges posed by the cold arid 

climate.

nd The 2  Quarterly Monitoring Visit (2024-25) of 

NABARD-sponsored project on 'Developing a model for 

harvesting rainwater and solar energy to sustain arid 

agriculture' was held in the institute on September 26. 

Mrs. Rajashree Mankame, Assistant General Manager 

(AGM), NABARD, Jaipur along with Shri Manish 

Manda, District Development Manager (DDM), 

NABARD, Jodhpur attended the monitoring visit. Dr. 

Priyabrata Santra welcomed AGM and DDM to the 

research farm of the institute and showed the field 

activities undertaken in the project. Dr. Deepesh 

Machiwal explained about the important findings and 

physical achievements of the project. Some of the issues 

and their probable solutions related to project activities 

were also discussed. Director, Dr. O.P. Yadav emphasized 

on the highly intense rainfall storms received during the 

monsoon season this year which had a significant impact 

on the project activities.

 The institute organized an 'Agri-Innovation 

Day' on September 19 to showcase its innovations in arid 

agriculture. More than 600 farmers and farm-women from 

different villages of Jodhpur district were invited to 

interact with scientists in the experimental fields itself. 

Jherh jktJh eudkes] lgk;d egkçca/kd] ukckMZ] t;iqj dk 

laLFkku nkSjk@Mrs. Rajashree Mankame, Assistant 

General Manager, NABARD, Jaipur visited the 

institute:

^Ñf"k&uokpkj fnol* dk vk;kstu@Agri-Innovation Day 

organized:

The farmers enquired about, appreciated and absorbed the 

agri-innovations being carried out at the institute. The 

scientists also got benefitted by knowing the requirements 

of the stakeholders (farmers). Integrated farming cafeteria 

was a one stop place that had showcased different 

components like a number of kharif crop varieties, 

horticultural crops, round the year fodder production 

technology, water harvesting and its utilization, and 

agroforestry. The interaction of these components was 

well explained in integrated farming system experiment. 

The 

ongoing experimental activities at the institute's research 

farm during the kharif season were demonstrated to the 

scientific, technical and administrative staff through a 

guided 'Science Walk' during September 10-11. Director 

of the institute, all the scientists and technical staff, chief 

administrative officer, comptroller, administrative, 

finance and audit officers participated in the science walk 

with great interest. Eight demonstration/fields were 

identified for the walk viz., integrated farming cafeteria, 

eddy flux tower block, seed production block, natural 

resource monitoring field, agroforestry block, grass seed 

production block, integrated farming system and agri-

^foKku Hkze.k* dk vk;kstu@Science Walk organized: 
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ecotourism park. At each point, research highlights 

containing information about the crops, plant species, 

varieties, date of sowing, agronomic practices, seed 

sowing methods and spacing were explained by the 

scientists.

 Jodhpur chapter of 

the Indian Society of Soil Science (ISSS) organized the 
th25  Dr. N.S. Randhawa ISSS Memorial lecture on 

September 20 at the institute. The talk on 

'Thermodynamic characterization of soil organic matter' 

was delivered by Dr. S.C. Datta, Former ICAR-Emeritus 

Scientist and Principal Scientist, Division of Soil Science 

and Agricultural Chemistry, ICAR-IARI, New Delhi. He 

emphasized that studying the energetics of organic matter 

is an emerging field of research which may help in 

understanding the decomposability of organic matter as 

well as the microbiological processes for organic matter 

stabilization in the soils. The president of the Jodhpur 

chapter of ISSS, Dr. Priyabrata Santra briefed about the 

program overview, memorial lecture and introduced the 

speaker to the house. Dr. S.P.S. Tanwar welcomed the 

speaker and appreciated the efforts of Jodhpur chapter of 

ISSS for conducting such a program. He pointed out that 

SOM decomposition, stabilization and carbon 

sequestration are critical and the cumbersome processes 

in arid production system and encouraged the scientists to 

intensify research efforts for characterization and 

stabilization of SOM in soils of arid regions, especially in 

context of natural and organic farming practices. A bi-

annual e-newsletter published by the Jodhpur chapter of 

ISSS was also released by the dignitaries. More than 100 

participants attended the program in hybrid mode.

MkW- ,u-,l- ja/kkok vkbZ,l,l,l Le`fr O;k[;ku@Dr. N.S. 

Randhawa ISSS memorial lecture:

^tSo fu;a=dksa dk mRiknu* ij m|ferk fodkl dk;ZØe@

EDP training on 'Production of bio-control agents':

^çkÑfrd [ksrh* ij çf'k{k.k dk;ZØe@Training program 

on 'Natural farming':

 

A 30-day Entrepreneurship Development Program (EDP) 

on 'Mass production of bio-control agents' was organized 

under the aegis of Agri-Business Incubation (ABI) Center 

of the institute from August 21 to September 19 to 

enhance the skills and entrepreneurial capabilities of 

participants in the area of bio-control agents, specifically 

Trichoderma sp., which is used in agriculture for its 

biological control properties. The program was structured 

to provide comprehensive, hands-on training, enabling 

participants to not only learn theoretical aspects but also to 

practice the techniques necessary for the mass production 

of Trichoderma. Three participants, Mr. Harmeet, Mrs. 

Harleen and Mr. K.S. Bharadwaj, residents of Jodhpur 

enrolled in the program for 30 days under the mentorship 

of Dr. Ritu Mawar. Lectures by the scientists of CAZRI; 

AU, Jodhpur; AU, Kota; JNKVV, Jabalpur on mass 

multiplication of PGPR were arranged online as well as in 

physical mode. A theoretical lecture was also conducted 

for registration and licensing process of bio-control 

agents. The participants shared their interest in utilizing 

bio-control agents for management of agricultural and 

horticultural crops and the training motivated them to 

further explore the potential of bio-control agents.

 A 5-days training program on 

'Natural farming' was conducted by KVK, Kukma-Bhuj 

in collaboration with RRS, Bhuj, during September 6-10. 

The program engaged 11 students pursuing B.Voc. 

(Agriculture) at Lok Bharti Gramin Vidhyapeeth (Vishv 

Vidyalaya), Sanosra, Bhavnagar, Gujarat. The training 

delved into various pertinent topics, including the 

significance of natural farming, an introduction to bio-

formulants, and their crucial role in soil fertility and crop 
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management. Participants gained insights into role of bio-

formulants in enhancing soil physico-chemical and 

biological properties, vermi-composting, composting, 

and the fundamentals of plant propagation and nursery 

management. Practical sessions formed an integral part of 

the training, allowing students to actively participate in 

activities such as the preparation of bio-formulants, 

vermi-composting, nursery techniques and advanced 

plant propagation methods.

 A one-week in-

house training on 'Enhancing efficiency and behavioural 

skills' was organized for the technicians by HRD & HE 

Unit of the institute during September 09-13. Seven 

lectures and twelve practical demonstrations, including a 

field visit, were organized during the training program. 

Scientists, CAO, Comptroller and FAO of the institute 

delivered lectures on several aspects, including the 

organizational structure of ICAR, general administration 

and conduct rules. A total of 27 technical staff members of 

the institute participated in the training. Certificates of 

participation were awarded to participants upon 

successful completion of the program.

rduhf'k;uksa ds fy, ^n{krk vkSj O;ogkj dkS'ky c<+kus^ ij 

çf'k{k.k@Training on 'Enhancing efficiency and 

behavioural skills' for technicians:

^ekbØkslkW¶V ,Dlsy esa MsVk fo'ys"k.k* ij çf'k{k.k@Training 

on 'Data analysis in Microsoft Excel':

Ñ"kd efgykvksa ds fy, oSKkfud i'kq/ku mRiknu çkS|ksfxfd;ksa 

ij iz{ks= çf'k{k.k@On-farm trainings on scientific 

livestock production technologies for farm women:

 A one-week in-

house training on 'Data analysis in Microsoft Excel' for 

technical staff was organized by HRD & HE unit of the 

institute during September 02-06. Widely used options 

and commands of Microsoft Excel were demonstrated 

through presentations along with separate hands-on 

sessions during the training program. Dr. O.P. Yadav, 

Director, highlighted the power of Excel software in his 

valedictory address. He mentioned that it is one of the 

strongest software that has several in-built features and its 

full potential has not yet been realized. A total of 21 

technical staff of the institute participated in the training. 

Certificates of participation were provided to all the 

participants on successful completion of training.

 

Four on-farm trainings on 'Scientific livestock production 

technologies in arid regions' were organized at Dantiwada 

(Mandore tehsil), Balarwa (Tinwri tehsil), Bankliya 

(Pipar tehsil) and Bisalpur (Mandore tehsil) villages on 

August 28-29 and September 03-05. The total number of 

farm women who participated were 25 (Dantiwada), 33 

(Balarwa), 32 (Bankliya) and 44 (Bisalpur), respectively. 

The trainings focused on contribution of livestock to their 

livelihoods and the need to adopt scientific livestock 

production technologies for enhancing incomes. The 

scientific technologies/practices such as importance of 

timely feeding colostrums to the new born calves, benefits 

of feeding supplements, deworming for both small and 

large ruminants, timely weaning of young ones, 

importance of feeding green fodder, breeding through 
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artificial insemination or pedigreed bull, importance of 

closed covered animal housing, keeping different groups 

of animals separately, vaccination and right way of 

milking were discussed. The role of women in livestock 

sector and scope of dairy/livestock enterprises in the 

region were also highlighted. Napier grass cuttings were 

distributed to farm-women. Agriculture Supervisor of 

Bankliya, Shri Shravan Kumar Kumawat and Agriculture 

Supervisor of Bisalpur Shri B.R. Choudhary, Shri Pola 

Ram and Smt. Raju Devi participated as resource persons 

and provided details on schemes implemented by 

Livestock Department, Government of Rajasthan.

 A farmer-scientist interaction 

meeting-cum-input distribution program was organized 

for conducting demonstrations on vegetable clusterbean 

under DBT funded project 'Establishing of Biotech-

KISAN Hub (Western dry region's aspirational districts of 

Sirohi and Jaisalmer)' at Chandan on July 06 and at Bada 

bagh on July 08. Scientist of RRS, Jaisalmer explained all 

MhchVh foÙk iksf"kr ck;ksVsd&fdlku gc ifj;kstuk ds vUrxZr 

fdlku&oSKkfud laokn cSBd&lg&vknku forj.k dk;ZØe@ 
Farmer-scientist interaction meeting-cum-input 

distribution program under DBT funded Biotech-

KISAN Hub project:

the aspects of vegetable clusterbean production giving 

major emphasis on good agriculture practices for quality 

production of vegetables. After meeting, seeds of 

improved variety of vegetable clusterbean and 

micronutrients were distributed. Dr. R.S. Mehta, Head of 

the RRS, welcomed the farmers and briefed about good 

agricultural practices for production of vegetable 

clusterbean in arid region.

 

A millets and legumes cafeteria was established at the 

research farm of RRS, Bhuj with the objective of creating 

awareness about the importance of millets and legumes in 

human diet and rural economy among farmers as well as 

the general public and to demonstrate the cultivation of 

millets using modern agro-techniques. The cafeteria had 

improved varieties of nine millets, namely pearl millet, 

sorghum, finger millet, little millet, barnyard millet, proso 

millet, foxtail millet, kodo millet and brown top millet, 

comprising a total of 30 varieties. The legumes and 

oilseeds included in the cafeteria were groundnut, moth 

bean, horse gram, black gram, mungbean, cowpea, 

sesame and pigeon pea, comprising total of 34 varieties.

 ujkdkl ¼jktHkk"kk dk;kZUo;u lfefr½ 

¼dk;kZy;&2½ dh v/kZokf"kZd cSBd 19 tqykbZ dks laLFkku esa 

dktjh funs'kd M‚- vks-ih- ;kno dh v/;{krk esa vk;ksftr dh 

xbZA M‚- ;kno us dgk fd lnL; dk;kZy;ksa }kjk jktHkk"kk 

dk;kZUo;u esa dh xbZ çxfr ljkguh; gSA cSBd esa ujkdkl 

dk;kZy;ksa ds 70 ls vf/kd çeq[kksa@çfrfuf/k;ksa us Hkkx fy;kA 

ujkdkl&2 ds mi funs'kd ¼jktHkk"kk½ ,oa lnL; lfpo Jh uohu 

dqekj ;kno us lnL;ksa dk Lokxr fd;k vkSj crk;k fd tks/kiqj esa 

{ks=h; vuqla/kku LFkk=] Hkqt esa Jh vUu ,oa nygu 

dSQsVsfj;k@Millets and legumes cafeteria at RRS, Bhuj:

ujkdkl dh v/kZokf"kZd cSBd@Half yearly meeting of 

NRAKAS:
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ujkdkl ds lnL; dk;kZy;ksa ds lg;ksx ls jktHkk"kk dh 

xfrfof/k;k¡ fu;fer :i ls vk;ksftr dh tk jgh gSaA deZpkjh 

Hkfo"; fuf/k laxBu ¼çFke iqjLdkj½] {ks=h; lqnwj laosnu 

dsaæ&if'pe ¼f}rh; iqjLdkj½ vkSj dsaæh; 'kq"d {ks= vuqla/kku 

laLFkku ¼r`rh; iqjLdkj½ dks jktHkk"kk ds mR—"V dk;kZUo;u ds 

fy, jktHkk"kk 'khYM vkSj ç'kalk i= ls lEekfur fd;k x;kA 

cSBd ds nkSjku fo'o fganh fnol ds volj ij ujkdkl&2 }kjk 

vk;ksftr fganh fuca/k çfr;ksfxrk ds fotsrkvksa dks Hkh iqjL—r 

fd;k x;kA laLFkku ds eq[; ç'kklfud vf/kdkjh ¼ofj"B xzsM½] 

Jh lqjs'k dqekj us jktHkk"kk xfrfof/k;ksa ds fu;fer vuqikyu ds 

fy, ujkdkl dh le; ij cSBdsa vk;ksftr djus dh vko';drk 

ij cy fn;kA

 

fgUnh i[kokM+k mn~?kkVu lekjksg dk vk;kstu 18 flrEcj dks 

fd;k x;kA bl volj ij laLFkku ds funs'kd] M‚- vks-ih- ;kno 

us fgUnh Hkk"kk ds egRo ij çdk'k Mkyk vkSj dgk fd Hkkjr fganh 

fnol euk jgk gS] tks fganh dks la?k dh vkf/kdkfjd Hkk"kk ds :i esa 

viuk, tkus dh 75oha o"kZxkaB dk çrhd gSA jktHkk"kk dh ghjd 

t;arh ds :i esa tkuk tkus okyk ;g volj 14 flracj 1949 dks 

lafo/kku lHkk }kjk fy, x, ,sfrgkfld fu.kZ; dh ;kn fnykrk gS] 

tc nsoukxjh fyfi esa fganh dks Hkkjr la?k dh vkf/kdkfjd Hkk"kk ds 

:i esa ukfer fd;k x;k FkkA mUgksaus bl ckr ij cy fn;k fd ;g 

laaLFkku Ñ"kdksa ls lh/ks t+qM+s gksus ds dkj.k fgUnh dh laEçs"k.k dh 

Hkk"kk ds :i esa egÙkk c<+ tkrh gSA laLFkku ds mi funs'kd 

¼jktHkk"kk½ Jh uohu dqekj ;kno us Lokxr lacksèku fn;k rFkk 

dsUæh; x`g ea=h th ,oa dsUæh; —f"k ea=h th ds lans'kksa dk ikBu 

fd;kA mi funs'kd ¼jktHkk"kk½ us crk;k fd laLFkku esa 18 

flrEcj ls 3 vDVwcj rd vk;ksftr fgUnh i[kokM+k ds varxZr 

vark{kjh] fgUnh fVIi.k ,oa çk:i ys[ku] ç'u eap] dEI;qVj ij 

;wfudksM esa fgUnh Vad.k] vk'kq Hkk"k.k] fgUnh 'kksèki= çn'kZuh] okn 

fookn o Lojfpr dfork ikB çfr;ksfxrk lfgr dqy vkB 

fgUnh i[kokM+k dk vk;kstu@Hindi Fortnight celebration:

çfr;ksfxrkvksa dk vk;kstu fd;k tk,xkA laLFkku ds eq[; 

ç'kklfud vfèkdkjh ¼ofj- xzsM½] Jh lqjs'k dqekj }kjk jktHkk"kk dh 

çfrKk fnykbZ xbZ vkSj blds lkFk gh la?k ljdkj ds jktHkk"kk 

lacaèkh çkoèkkuksa ds vuqikyu dh vko';drk ij cy fn;kA bl 

volj ij ys[kkfu;a=d] Jherh lquhrk vk;Z us fgUnh esa dk;kZy; 

ds dk;Z T;knk djus fd vknr Mkyus ij tksj fn;kA dk;ZØe dk 

lapkyu Jherh vfurk 'ks[kkor }kjk fd;k x;kA {ks=h; vuqla/kku 

LFkk= vkSj Ñf"k foKku dsUnz] dqdek&Hkqt esa 2 ls 30 flracj rd 

fganh psruk ekl dk vk;kstu fd;k x;k] ftldk eq[; mís'; 

dk;kZy; esa fganh Hkk"kk dks c<+kok nsuk FkkA mn~?kkVu lekjksg 

2 flracj dks M‚- euh"k dkaoV dh v/;{krk esa vk;ksftr fd;k 

x;kA mUgksaus lHkh çfrHkkfx;ksa ls vkxzg fd;k fd os iwjs mRlkg ds 

lkFk Hkkx ysdj bl vk;kstu dks lQy cuk,aA dk;ZØe ds nkSjku 

fganh fVIi.k vkSj çk:i.k] ç'uksÙkjh] fuca/k ys[ku] rkRdkfyd 

okn&fookn] fp=dyk vkfn fo"k;ksa ij fofHkUu çfr;ksfxrkvksa dk 

vk;kstu fd;k x;kA

 The meeting of the Scientific Advisory 

Committee (SAC) was held on July 01 at KVK, Pali. The 

meeting was chaired by Director, Dr. O.P. Yadav. He 

emphasized on doing farming in a scientific way and 

adopting agriculture as a profitable and attractive venture 

by using the techniques developed by the institute and 

agricultural universities. At the beginning of the program, 

Dr. Manoj Kumar, Head of KVK welcomed all the 

members of the committee and presented a detailed 

description of the work done during the year and the 

agricultural work plan of the center for the coming year. 

Thereafter, the work progress of 2023 and work plan for 

2024 on the different subjects were presented by 

Ñf"k foKku dsUæ] ikyh dh oSKkfud lykgdkj lfefr dh 

cSBd@Meeting of Scientific Advisory Committee of 

KVK, Pali:
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respective SMSs. In the meeting, Dr. A.K. Shukla, Head, 

Regional Research Station, Pali, Dr. Babulal Jangid, 

Principal Scientist, ATARI, Jodhpur, Mr. Pradeep 

Chhajed, Joint Director, Agriculture (Extension), Pali, 

Mr. Vinod Dadhich, Assistant General Manager, 

NABARD, Mr. Ramavatar, Assistant Director, 

Horticulture, Pali, Mr. Ashok Rajpurohit, Assistant 

Director, Agriculture (Extension), Pali, Mr. Rahul 

Chaudhary, Officer, IFFCO, Dr. Raju Ram, Fisheries 

Development Officer, Pali, Mr. Bhanwar Singh 

Rajpurohit, Nehru Yuva Kendra, Pali gave suggestions 

related to their subject areas.

 The institute organized 'Ek Ped Maa Ke 

Naam' campaign at the institute farm on August 29. 

Director, Dr. O.P. Yadav, heads of the divisions, scientists, 

officers and other staff of the institute joined hands to 

plant trees on this occasion. About 45 khejri saplings were 

planted at the khejri provenance trial field of the institute. 

KVK, Jodhpur also conducted 'Ek Ped Maa Ke Naam' 

plantation event on August 29 for creating momentum to 

global campaign at KVK, Jodhpur premises and farms. 

Total 41 plants of different varieties of arid fruits and 

ornamental plants were planted. 

^,d isM+ ek¡ ds uke* vfHk;ku@'Ek Ped Maa Ke Naam' 

campaign:

HkkÑvuqi&varj {ks=h; [ksydwn çfr;ksfxrk&2023 dk 

vk;kstu@Organized ICAR-Inter-Zonal Sports Meet-

2023:

MkW- ih-oh- okjk çlkn] dSull LVsV ;wfuoflZVh] vesfjdk dk 

laLFkku Hkze.k@Dr. P.V. Vara Prasad, Kansas State 

University, USA visited the institute:

 Inter-Zonal Sports Meet-2023 of ICAR was 

organized by the institute during October 14-17. The four 

days' games and sports were organized at Sports Complex 

of the institute and Thakur Ji Mandir cricket ground, 

Jodhpur. The winning players (550 nos.) including men 

and women of various events from all the ICAR Institutes 

of respective zones viz., North, South, East, West and 

Central, participated in the Sports Meet. The Chief Guest 

of the inauguration program, Prof. A.K. Agarwal, 

Director, IIT, Jodhpur hoisted the flag of the sports meet 

on October 14 and declared the games open. Director, Dr. 

O.P. Yadav presided the function. 

 Dr. P.V. Vara 

Prasad, Program Director of the Feed the Future 

Innovation Lab for Collaborative Research on 

Sustainable Intensification at Kansas State University, 

USA visited the institute on October 15. He visited the 

experimental fields of the institute including Integrated 

Farming Cafeteria, low-cost polyhouses having 

cultivation of cucumber, tomato and high-value 

vegetables in hydroponic and aeroponic units with fully-

automated input-delivery system. He appreciated the 

research accomplishments on integrated farming systems 

and new innovations in arid horticulture like establishing 

orchards of fig and dragon fruit, alternate fodder resources 

like spineless cactus, moringa, and Napier hybrid grass 

and crops' breeding, and also planted a sapling in 

plantation block.
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After the field visit, he delivered an insightful lecture 

on 'Millets for Food Nutrition, Health, and Climate 

Security, and the Need for Climate-resilient Sustainable 

Intensification' where he highlighted the critical role of 

millets in addressing global challenges of food security 

and climate change in arid and semi-arid regions. He 

further explained that in addition to their potential to 

climate resilience, millets are nutrient-dense and can play 

a key role in combating malnutrition.

 

Member (NRM) of Agricultural Scientists Recruitment 

Board (ASRB), New Delhi, Dr. B.S. Dwivedi, visited the 

institute and RRS, Jaisalmer during November 27-29. He 

interacted with the Heads of the Divisions and scientists 

for on-going research projects on integrated farming, arid 

horticulture, small ruminants' management, commercial 

agroforestry, protected cultivation, seed production etc. 

He highlighted the important role of the institute in 

providing necessary resilience to climate change and 

higher productivity of production system from farmers' 

point of view. Dr. Dwivedi underlined the continuous 

progress made and new initiatives undertaken at the 

,,lvkjch lnL;] MkW- ch-,l- f}osnh dk laLFkku Hkze.k@ASRB 

Member, Dr. B.S. Dwivedi visited the institute:

institute. Earlier, Dr. O.P. Yadav, Director briefed about 

the research priorities of the institute, progress made in 

infrastructure development and efforts in bring external 

funding to support research areas for modern practices in 

arid agriculture.

While visiting RRS, Jaisalmer, Dr. Dwivedi 

appreciated institute's interventions in combating 

desertification, sand-dune stabilization, and water-

harvesting interventions and for addressing issues related 

to irrigated farming. He appreciated the significant 

research and development activities being carried out 

under the challenging conditions of the hyper-arid region 

at Jaisalmer. He interacted with farmers at a khadin site at 

Damodara, where farmers shared their experiences with 

the impact of current rainfall pattern and utility of runoff 

farming system in providing food security.

 Review Meeting of Advisory Committee 

in the National Agricultural Science Fund (NASF) Project 

on 'Hyperspectral Reflectance and Multi-nutrient 

Extractant-based Rapid Assessment of Soil Properties for 

Sustainable Soil Health in India' operational at the 

institute was held in hybrid mode during November 28-

29. The meeting was chaired by Dr. Tapas Bhattacharya, 

Ex-Vice Chancellor, DBSKKU, Dapoli, Maharashtra and 

Chairman of the Advisory Committee in virtual mode. 

Project scientists and members of 14 partner institutes 

participated in the meeting. Dr. O.P. Yadav, Member of the 

Advisory Committee and Director of the institute 

welcomed the committee members and project team. In 

his introductory remarks, he appraised the committee 

about recent development of spectroradiometer facility at 

the institute under the project. Dr. Jitendra Kumar, ADG 

,u,,l,Q ifj;kstuk dh leh{kk cSBd@Review Meeting of 

NASF Project:
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(NASF) urged for timely completion of project activities. 

Dr. Priyabrata Santra, PI of the project presented a 

comprehensive progress report of the project along with 

Action Taken Report of the previous proceedings. After 

the meeting, ADG (NASF) visited institute's research 

farm and laboratories. He also visited experimental farms 

of the institute at Chandan and Regional Research Station 

(RRS), Jaisalmer during November 29-30. At RRS, 

Jaisalmer, he advised scientists to explore the 

opportunities in hyper-arid agro-climatic condition and 

suggested that efforts should be made to get funding from 

external agencies through collaborative projects.

 An Intellectual Property (IP) 

Awareness Program was organized on October 18 under 

the National Intellectual Property Awareness Mission 2.0 

(NIPAM 2.0) at the institute in collaboration with 

Intellectual Property Group of CSIR-NCL, Pune. In this 

program, an online lecture on 'Understanding IP: 

Encouraging Creativity and Innovation' was delivered by 

Dr. Niranjan Yeole, Scientist, IP Group, NCL Innovations, 

CSIR-NCL, Pune. A total of 129 participants including 

scientists, research scholars and students of different 

ICAR and SAUs were registered and attended the lecture. 

About 35 Scientists/ technical/ research scholar from the 

institute headquarters joined the program in hybrid mode. 

Dr. Nitin Tewari, Senior Principal Scientist and Head IPG, 

CSIR-NCL briefed about the NIPAM 2.0 mission and 

desired to further hold the workshops on IP in 

collaboration with the institute. Dr. O.P. Yadav, Director, 

appreciated the efforts being made to spread IP awareness 

among academicians/students under the mission.

,uvkbZih,,e 2-0 ds rgr ckSf)d laink tkx:drk 

dk;ZØe@Intellectual Property Awareness Program 

under NIPAM 2.0:

ukckMZ ifj;kstuk ds rgr~ mnfy;kokl ds Lo;a lgk;rk lewg ds 

lkFk ,evks;w ij gLrk{kj@MoU signed with SHG, 

Udaliyawas under NABARD project: 

'kq"d Ñf"k&ikfjfLFkfrdh ra= ds lrr~ çca/ku vkSj pqukSfr;k¡ ij 

dk;Z'kkyk@Workshop on Sustainable Management and 

Challenges of Arid Agro-Ecosystems:

A Memorandum 

of Understanding (MoU) was signed with the SHG on 

November 14 to transfer salient equipments including 

Atta chakki, dough-making machine, vacuum-packing 

machine, rolling-cutting machine and bakery oven for 

producing cookies of pearl millets. Dr. R.K. Solanki, 

Principal Investigator and Smt. Shyama Devi, President, 

SHG signed the MoU. The signing event was witnessed 

by Director, Dr. O.P. Yadav, Chief Administrative Officer 

(Senior Grade), Sh. Suresh Kumar, Comptroller, Ms. 

Sunita Arya, Head, Dr. M.P. Rajora, ITMU Incharge, Dr. 

R.S. Yadav, and District Development Manager, 

NABARD, Jodhpur, Sh. Manish Manda. Dr. O.P. Yadav 

encouraged the efforts made in the project and motivated 

the members of the SHG for developing the unit as a 

model for horizontal expansion of millets in the region 

and also as a successful model for women empowerment 

and nutritional security through millets' value addition.

 EIACP-RP on 

Combating Desertification Unit of the institute and Rajiv 

Gandhi Regional Museum of Natural History, RGRMNH, 

Sawai Madhopur jointly organized a workshop on 

'Sustainable Management of Arid Agro-ecosystems and 

Challenges' on November 19. As part of the workshop, a 

drawing/painting competition was organized for students 

where 38 students from seven schools participated. In 

addition, an environment walk was conducted in the Agri-

Eco Tourism Park of institute. A series of lectures on 

topics of 'Geography of Thar Desert Environment' by Dr. 



laLFkku esa vk;ksftr cSBdsa ,oa xfrfof/k;k¡
Meetings and Events organized in the Institute

257

P.C. Moharana, 'Futuristic Agriculture' by Dr. H.L. 

Kushwaha, 'Increasing Need for Managing Water 

Resources in India's Arid Regions' by Dr. Deepesh 

Machiwal, 'Soils of Arid Region' by Dr. Mahesh Kumar 

and 'Emerging Trends in Urban Farming' by Dr. Pradeep 

Kumar were also delivered.  Director (Acting), Dr. S.P.S. 

Tanwar released RGRMNH brochure on 'Sustainable 

Management of Arid-agro Ecosystems and Challenges' 

and presented his views on a road map for a pollution free 

and healthy life. In the workshop, 38 school students and 

39 scientists, lecturers, and technical officers participated.

 laLFkku 

}kjk uxj jktHkk"kk dk;kZUo;u lfefr ¼dk;kZ&2½] tks/kiqj ds 

rRoko/kku esa ih,eJh dsUæh; fo|ky; Ø- 2 ¼ok;qlsuk½] tks/kiqj esa 

18 uoEcj dks vk;ksftr jktHkk"kk dk;Z'kkyk esa Hkkx fy;k x;kA 

dk;Z'kkyk dh 'kq#vkr fo|ky; ds Nk=ksa }kjk Lokxr xhr ds 

lkFk gqbZA fo|ky; ds çkpk;Z] Jh xtsUæ tks'kh us dk;ZØe dh 

v/;{krk dh vkSj dgk fd jktHkk"kk fgUnh ds lkFk&lkFk {ks=h; 

Hkk"kkvks¡ dk lao/kZu ,oa laj{k.k fd;k tkuk vko';d gSA fo|ky; 

ds LukrdksÙkj f'k{kd] Jh jkts'k dqekj egkoj }kjk Lokxr 

lacks/ku fd;k x;kA dk;Z'kkyk esa laLFkku ds mifuns'kd 

ujkdkl tks/kiqj&2 }kjk jktHkk"kk dk;Z'kkyk dk vk;kstu@ 

Official Language Workshop by Jodhpur-2:

¼jktHkk"kk½ vkSj lnL; lfpo ¼ujkdkl½] Jh uohu dqekj ;kno us 

eq[;oäk ds :i esa dgk fd jktHkk"kk dk;Z'kkyk dk m)s'; 

ujkdkl ds lnL; dk;kZy;ksa dks la?k ljdkj dh jktHkk"kk uhfr] 

jktHkk"kk vf/kfu;e] fu;e frekgh çxfr Áfrosnu rFkk jktHkk"kk 

lEcU/kh çko/kkuksa dh tkudkjh nsuk gSA dk;Z'kkyk ds oäk ds :i 

esa ofj"B çca/kd ¼jktHkk"kk½] Jh fgeka'kq dqekj us dgk fd vkt 

fgUnh esa oSKkfud] rduhdh] fof/kd lfgr lHkh {ks=ksa esa dk;Z gks 

jgk gSA dk;Z'kkyk esa jktHkk"kk ds vf/kdkf/kd ç;ksx gsrq 

vf/kdkfj;ksa ,oa deZpkfj;ksa dh 'kadkvksa ij lkFkZd ppkZ ds lkFk 

mudk fuokj.k fd;k x;kA dk;Z'kkyk esa 60 ls vf/kd çfrHkkfx;ksa 

us Hkkx fy;k vkSj lekiu jk"Vªxku ds lkFk gqvkA

 RRS, Jaisalmer 

organized three-day Training Program on 'Vegetable 

Clusterbean and Sheep Production' in Biotech-KISAN 

Hub Project during October 10-12 at Chandan and 

Pokaran in Jaisalmer. The training program was 

inaugurated by Dr. A.K. Shukla, Head, RRS, Pali and PI of 

the project. Dr. Sumant Vyas, Head, interacted with 

farmers and talked about health care and hygienic 

management of sheep in the western dry region. In the 

program, farmers were trained for good agricultural 

practices and modern agronomic practices, improved 

varieties, pest management in production of vegetable 

clusterbean. During the training, multi-nutrient blocks of 

animal feed were distributed to sheep-rearing farmers. 

The program emphasized on the importance of adopting 

scientific techniques for sustainable agriculture and 

livestock management, which can significantly enhance 

productivity in the challenging environments. More than 

175 farmers from villages of Chandan, Jaisalmer and 

Pokaran blocks of Jaisalmer attended the training.

 A Farmers' Training Program on 'Quality 

Seedling Production Technology for Moringa and 

Tomato' was organized during November 06-08 by 

RRS, Pali in Rukhara village of Sirohi district under 

Biotech-KISAN Hub project. Dr. A.K. Shukla, Head, 

briefed about the project and its importance in enhancing 

the income and livelihood of farmers. While delivering a 

lecture on 'Nursery Production Technology for Tomato 

tSlyesj esa rhu&fnolh; fdlku çf'k{k.k dk;ZØe@Three-

day Farmers' Training at Jaisalmer:

lgtu vkSj VekVj ds fy, xq.koÙkk okys ikS/kksa ds mRiknu 

çkS|ksfxdh ij fdlku çf'k{k.k@Farmers' Training on 

Quality Seedling Production Technology for Moringa 

and Tomato:
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Cultivation', he discussed about the ideal climate, suitable 

soil, and fertilizer selection for tomato cultivation. More 

than 20 farmers participated and benefitted from the 

training and were provided tomato and drumstick seeds.

 RRS, Bikaner organized skill 

development training programs under NABARD-funded 

project entitled 'Development of Drumstick-based 

Agricultural System for Sustainable and Economic 

Development in Bikaner District' during October 07-09, 

October 14-16, October 21-23, November 27-29, 

December 02-04 and December 09-11 at the station. In the 

training programs, a total of 199 participants from 

dkS'ky fodkl çf'k{k.k dk;ZØe@Skill Development 

Training Programs:

different villages of Bikaner district participated. The 

training program exposed the participants towards 

importance of drumstick, cultivation technology, post-

harvest management, product development, importance 

of human and livestock health and marketing related 

aspects through experts' lectures. Each interested farmer 

received 1,000 plants to cultivate green fodder, leaves, 

and pods. Similarly, CAZRI-KVK, Pali also organized 

skill development training programs on 'Clean Milk 

Production', 'Preparation of Dairy Products' and 'Garden 

Keeper' at different villages. A total of 20 rural youths, 

5 farmers and 29 farm women participated in the 

training programs.  

 

CAZRI-KVKs at Jodhpur and Pali arranged the live 

telecast program at KVK premises and Padasala village 
thon October 05 where 18  Installment of PM Kisan 

Samman Nidhi Yojana was disbursed to the beneficiaries. 

The objective of the live telecast was to increase the 

awareness about the PM Kisan Samman Nidhi Yojana and 

other centrally-funded schemes for farmers' welfare. A 

total of 57 participants participated in the program.

ç/kkuea=h fdlku lEeku fuf/k dk;ZØe dk lh/kk çlkj.k@
Live Telecast of PM Kisan Samman Nidhi Program:
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th75oka x.kra= fnol@75  Republic Day

fo'o ty fnol@World Water Day

 was celebrated on 

January 26 at the institute headquarters, its RRSs and 

KVKs with great enthusiasm and gaiety. Director, 

Dr. O.P. Yadav unfurled the national tricolor and 

addressed the staff at Jodhpur. On this occasion, he talked 

about the long journey of how the country has progressed 

from food importer to a food surplus country. COVID 

pandemic and conflicts in different parts of the world have 

shown that the food security is the backbone of all other 

securities and we should be very proud of our role and 

must strive hard to contribute in this aspect. The winners 

of different competition and sports events were also given 

prizes at this occasion.

 was celebrated on 

March 22 at RRS, Leh to shed light on the crucial theme of 

'Water for peace' and to emphasize the urgent need for 

sustainable water management in the Ladakh region. The 

importance of reviving traditional indigenous water 

management techniques were underlined and practices to 

address the growing water demands was elaborated. It 

was highlighted that the sustainable water management is 

not merely an option but a necessity in the face of climate 

change, receding glaciers, and surging tourism in Ladakh            

 was organized 

on February 28 by the EIACP-RP unit at the institute. 

Director, Dr. O.P. Yadav spoke about the importance of the 

science day and elaborated the contribution of Sir C.V. 

Raman in science. Total 40 participants including heads of 

divisions, scientists, technical officers and EIACP staff 

participated in person, while 21 participants took part in 

the event virtually.  

 was celebrated on April 29 to create the awareness 

about the current year's theme on 'IP and the SDGs: 

Building our common future that enables innovation and 

creativity'. On this occasion, Dr. Kanika Dhingra, 

Assistant Professor, National Law University, Jodhpur 

jk"Vªh; foKku fnol@National Science Day

fo'o ckSf)d laink fnol@World Intellectual Property 

Day

egRoiw.kZ fnolksa dk vk;kstu
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delivered a lecture on IP management in Agricultural 

Research and sustainable development goals (SDGs). She 

emphasized that the SDGs are ambitious and outcomes 

are challenging but still agriculture is the core activity that 

can address the intricacies present in the way of achieving 

the SDGs. Director, Dr. O.P. Yadav mentioned that the 

attainment of SDGs may be greatly aided if we could 

manage the agricultural sector well. The scientific and 

technical staff of the institute along with research fellows 

participated in the event.

 was 

celebrated on June 05 to encourages awareness and action 

for the protection of the environment. The institute along 

with EIACP-RP unit of MoEF&CC organized two events 

on the occasion of World Environment Day.  On May 30, 

the institute organized a pre-event of World Environment 

Day in which Prof. Dr. Suresh Chandra Mathur, Ex-Head 

of Geology Department, Jai Narain Vyas University, 

Jodhpur delivered a lecture on 'Geoheritage, Geo-park 

and Lithophytes'. He elaborated that the city of Jodhpur is 

endowed with a wide variety of recognized geological 

features, land forms and monuments to be part of Geo-

park model. On June 05, the major event of World 

Environment Day was organized at the institute. About 40 

Scientists, Technical staff along with Director assembled 

and read out a pledge to bring every possible change in 

their daily lives to save the environment and to inspire 

their family, friends and other people.  On this occasion, 

posters prepared by the EIACP unit on various aspects of 

environmental conservation were released. The 

participants visited the Agri-Eco-Tourism Park of the 

institute. They went around a sand dune stabilization 

model, which depicts the effectiveness of vegetative 

barriers in arresting sand movements.

fo'o i;kZoj.k fnol@World Environment Day

vUrjkZ"Vªh; ;ksx fnol@International Yoga Day

varjkZ"Vªh; ck?k fnol@International Tiger Day

fo'o vkstksu fnol@World Ozone Day

 was 

celebrated on June 21 at the headquarters of the institute, 

its RRSs and KVKs according to the prescribed protocol 

of the ministry of AYUSH, Government of India. All 

employees of the institute including scientists, technical 

and other staff participated in the event with great 

enthusiasm. The presence of staff presence underscored 

the institute's commitment to promoting holistic health 

practices amidst its research pursuits. 

 was 

celebrated by organizing online poster competition during 

July 15-25 by EIACP-RP on Desertification Control 

based at the institute. About 100 students of class VII to XI 

from different schools of Rajasthan participated in the 

online competition. The posters depicted importance of 

tiger, concern about their extinction and role of humans in 

saving this amazing big animal. Winners and the 

participants were felicitated with awards and certificates.

 was celebrated 

by EIACP-RP on 'Combating Desertification' unit 

working at the institute on September 18 by conducting 

talks by scientists, 'Speech competition' among the school 

students and briefing about India's activities to implement 
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the Montreal Protocol. The science of ozone 

concentration, ozone hole, and its depletion was discussed 

by Dr. P. Santra. Students from DPS School, Pal Road, 

Jodhpur took part in the speech competition and 

deliberated upon their understanding of various aspects of 

ozone depletion on the environment. Winners of the 

competition received certificates and prizes.

 was 

celebrated with joy and enthusiasm at the headquarters of 

the institute, its RRSs and KVKs. Director, Dr. O.P. Yadav 

hoisted the national flag at Jodhpur and addressed the staff 

and their family members present on this occasion. He 

highlighted various achievements made in the country 

since independence in different fields, including the field 

of science and technology. All the officers and employees 

of the institute took oath to make India a self-reliant and 

developed nation, strengthen the unity of India and fulfill 

their duties. At this occasion, prizes were also distributed 

to the winners of various activities held during past few 

days.

 was celebrated 

on July 16 by organizing Farmers' Awareness Program by 

the KVKs of the institute in which farmers and students 

were invited at KVK premises. Exhibitions of improved 

th78oka Lora=rk fnol@78  Independence Day

th96oka Hkkd`vuqi LFkkiuk&lg&rduhdh fnol@96  ICAR 

Foundation Day-cum-Technology Day

seeds, improved farm implements and multi-nutrient 

animal feed were also installed during the occasion. The 

role of ICAR in Indian agriculture and different central 

government schemes implemented by the ICAR were 

thoroughly discussed during the event.

 of the 

institute was celebrated on October 01. Dr. K.D. Kokate, 

Former DDG (Agricultural Extension), ICAR, New Delhi 

graced the occasion as the Chief Guest, in the  presence of 

Dr. B. Venkateswarlu, Former Vice-Chancellor, VNMKV, 

Parbhani; Dr. K. Sammi Reddy, Director, NIASM, 

Baramati and  Dr. Rajbir Singh, ADG (AAF & CC), 

ICAR, New Delhi as the Guest of Honours, and Dr. R.K. 

Yadav, Director, CSSRI, Karnal; Dr. N.G. Patil, Director, 

NBSS & LUP, Nagpur; Dr. Sunil Kumar, Director, IIFSR, 

Modipuram;  Dr. J.P. Mishra, Director, ATARI, Jodhpur; 

Dr. R.K. Bhatt, Former Head, CAZRI, Jodhpur, and Sh. 

G.P. Sharma, Former Joint Secretary (Finance), ICAR, 

New Delhi were the Special Guests. Retired employees of 

the institute, CAZRI Kisan Mitra, farmers and all the 

employees of the institute gathered to celebrate the event. 

Directors of all other institutes and other special guests 

thlaLFkku dk 66oka LFkkiuk fnol@66  Foundation Day
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spoke high of the institute's achievements and 

congratulated the Director for his innovative ideas and 

vision, which has yielded vast improvement in research 

and management and looked for a greater number of inter-

institutional projects among the institute and other 

institutes.

 on 

the theme of 'Culture of Integrity for Nation's Prosperity' 

was observed at the institute headquarters, its RRSs and 

KVKs during October 28 - November 03 to raise 

awareness about ethics and transparency in governance, 

uniting all stakeholders in the fight against corruption. 

The program started on October 28 with taking of 

integrity pledge by employees of the institute and stations. 

A slogan competition was organized for all the officers 

and employees of the institute. Under the 'Awareness 

Gram Sabha', a program was organized with stakeholders 

at experimental area in Chandan, Jaisalmer and at RRS 

Bhuj wherein about 60 farmers of different villages 

participated.  

 was celebrated at the 

institute on December 05 in collaboration with Jodhpur 

chapter of the Indian Society of Soil Science (ISSS) on the 

current year's theme of 'Caring for Soils: Measure, 

Monitor, Manage'. Scientists and staffs of the institute 

along with 47 students from Apex Sr. Secondary School, 

Jodhpur participated. As part of the program, a visit to 

'Know Your Soil' section located in Agri-Eco-Tourism 

Park of the institute was organized in which profile 

characteristics of the major soil types of arid western India 

was explained.  The processes, functions and sustainable 

lrdZrk tkx#drk lIrkg@Vigilance Awareness Week

fo'o e`nk fnol@World Soil Day

use of soil were also demonstrated through poster display. 

Dr. O.P. Yadav, Director graced the occasion as Chief 

Guest and highlighted the importance of soil as a source of 

life. He described challenges in arid ecosystem and urged 

for collective efforts for sustainable management of soil 

health.

 was 
thcelebrated at the institute on December 23 to honour the 5  

Prime Minister of the country, late Sh. Chaudhary Charan 

Singh and his immense contributions to Indian 

agriculture. CAZRI-KVK, Jodhpur organized a program 

at Duggar Village of Balesar where 53 farmers 

participated. The event was also celebrated by RRS, Leh 

and the profound contributions of late Sh. Chaudhary 

Charan Singh, fondly remembered as the 'Champion of 

Farmers' was underlined and his pivotal role in shaping 

country's agricultural policies for welfare of farmers was 

highlighted. 

jk"Vªh; fdlku fnol@National Farmers Day
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varjkZ"Vªh;@International

jk"Vªh;@National

·International Centre for Agricultural Research in the 

Dry Areas (ICARDA)

·International Crops Research Institute for Semi-Arid 

Tropics (ICRISAT)

·United  Nat ions  Convent ion to  Combat  

Desertification

·BDT – India for Indian Partners

·International Center for Research in Agroforestry 

(ICRAF)

·Kirkhouse Trust

·Bioversity International

·Ministry of Agriculture and Farmers Welfare, Govt. 

of India

·Ministry of Environment, Forests and Climate 

Change, Govt. of India

·Ministry of Mines, Govt. of India

·Ministry of Rural Development, Govt. of India

·Ministry of Food Processing Industries, Govt. of 

India

·Department of Science and Technology, Govt. of 

India

·Department of Space, Govt. of India

·Department of Biotechnology, Govt. of India

·Bhabha Atomic Research Centre, Department of 

Atomic Energy, Govt. of India

·National Gender Resources Centre for Women in 

Agriculture (NGRCA), DA&FW, Government of 

India

·National Bank for Agriculture and Rural 

Development (NABARD)

·Protection of Plant Varieties and Farmers' Rights 

Authority, New Delhi

·National Horticulture Board, Gurugram

·National Institute of Hydrology, Roorkee

·National Medicinal Plant Board, New Delhi

·Indian Institute of Technology (IIT), Jodhpur

·ICAR-National Academy of Agriculture Research 

Management, Hyderabad

·ICAR-National Institute of Secondary Agriculture, 

Ranchi

·ICAR-Central Institute for Arid Horticulture, 

Bikaner

·National Institute of Agricultural Extension 

Management (MANAGE), Hyderabad

·Mission for Integrated Development of Horticulture, 

(MIDH), Himachal Pradesh

·Birla Institute of Technology & Science (BITS), 

Pilani

·ICICI-Rural Self Employment Training Institute 

(RSETI), Jodhpur

·ICAR-Agricultural Technology Application 

Research Institute (Zone II), Jodhpur

·Gramin Vikas Vigyan Samiti, (GRAVIS), Jodhpur

·GEER Foundation, Gandhinagar, Gujarat

·State line departments of Rajasthan, Gujarat and Leh 

& Ladakh

·Space Applications Centre (SAC), Ahmedabad 

·National Remote Sensing Centre (NRSC), 

Hyderabad

lEidZ ,oa lg;ksx
Linkages and Collaborations



264

izf'k{k.k vkSj {kerk fuekZ.k
Training and Capacity Building



izf'k{k.k vkSj {kerk fuekZ.k
Training and Capacity Building

265



266



vk;ksftr dk;Z'kkyk,a] laxksf"B;k¡] lEesyu ,oa izf'k{k.k dk;ZØe
Workshops, Seminar, Conference and Trainings organized

267

vk;ksftr dk;Z'kkyk,a] laxksf"B;k¡] lEesyu ,oa izf'k{k.k dk;ZØe
Workshops, Seminar, Conference and Trainings organized



268



269

jkT; ds ykbZu foHkkxksa }kjk izk;ksftr izf'k{k.k dk;ZØe
Programs Sponsored by State Line Departments 

jkT; ds ykbZu foHkkxksa }kjk izk;ksftr izf'k{k.k dk;ZØe
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·Dr. Pradeep Kumar was awarded ISHRD Fellowship 

2021 & 22 by the Indian Society of Horticultural 

Research & Development (ISHRD) during 

'Progressive Horticulture Conclave (PHC 2024)-

Horticultural Technology for Self-Reliant India' at 

Navsari Agricultural University, Navsari, Gujarat.

·Dr. Archana Verma was conferred 'Mahila Vaigyanik 

(Krishi Vaniki) Puraskar 2023' by Indian Society of 

Agroforestry, Jhansi.

·Dr. Anil Patidar was awarded 'Dr. M.S. Swaminathan 

Award for Outstanding Doctoral Research in 

Agricultural and Allied Science (Crop and 
thHorticultural Sciences)' during the 8  National Youth 

Convention organized at Institute of Agricultural 

Sciences, BHU, Varanasi.

·Dr. Devendra Singh was awarded 'Young Scientist 

Award-2024' by the India chapter of the Asian PGPR 

Society during national conference on' The beneficial 

microbes as integrated approach for sustainable 

agriculture: Opportunities and challenges' organized 

at Bharthiar University, Coimbatore, T.N.

·Dr. M.B. Noor Mohamed was conferred 'Best 

Agroforestry Scientist' award during International 

Conference on 'Current  Innovat ions and 

Technological Advances in Agriculture and Allied 

Sciences (CITAAS-2024)' organized by Faculty of 

Agriculture, Guru Kashi University, Talwandi Sabo in 

collaboration with Department of Agriculture and 

Farmer's Welfare, Horticulture Department, Govt. of 

Punjab ISASTR, Noida & Just Agriculture Edu. 

Group at GKU, Talwandi Sabo, Bathinda (Punjab) on 

29-31 August 2024.

·Dr. Keerthika A. was conferred 'Young Scientist' 

award by International Academy of Science and 
rdResearch during the 3  International Conference on 

Environment, Forestry and Sustainable Agriculture 

(ICEFSA) held at Kolkatta.

·Dr. Anandkumar Naorem was awarded with Diru 

Moraji Memorial Award for Best article in 

Agricultural Sciences (2023-24).

iqjLdkj
Awards

·Dr. Priyabrata Santra, Head and Principal Scientist, 

Division of Natural Resources participated in three-

day workshop on 'Global Science-Policy Forum: 

Socially Inclusive Solar Irrigation System' organized 

by International Water Management Institute (IWMI) 

held at Kathmandu, Nepal during April 24-26, 2024.

·Dr. Pradeep Kumar, Senior Scientist, participated in 'I 

International Symposium on Protected Cultivation, 

Netting and Screens for Mild Climates' organized by 

Agricultural University of Athens held at Greece 

during September 22-28, 2024.

fons'k ;k=k
Visits Abroad
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·Shri Shivraj Singh Chouhan, Union Cabinet 

Minister of Agriculture and Farmers' Welfare; and 

Minister of Rural Development

·Shri Kailash Choudhary, Union Minister of State for 
Agriculture and Farmers' Welfare

·Shri Atul Bhansali, MLA, Rajasthan Legislative 
Assembly

·Padam Bhushan Dr. R.S. Paroda, Chairman, TAAS, 
New Delhi and Former Secretary, DARE, Govt. of 
India and Director General, ICAR, New Delhi

·Dr. S.K. Chaudhari, DDG (NRM), ICAR, New 
Delhi 

·Dr. T.R. Sharma, DDG (Crop Science), ICAR, New 
Delhi

·Dr. B.S. Dwivedi, Member, ASRB, New Delhi

·Ms. Alka Nangia Arora, Additional Secretary 
(DARE) & Financial Advisor (ICAR), Krishi 
Bhawan, New Delhi

·Prof. (Dr.) Indra Mani Mishra, Vice-Chancellor, 
VNMKV, Parbhani 

·Dr. Arun Kumar, Vice-Chancellor, SKRAU, Bikaner 

·Prof. B.R. Choudhary, Vice-Chancellor, Agriculture 
University, Jodhpur

·Prof. Chandan Singh, Vice-Chancellor, Dr. 
Sarvepalli Radhakrishnan Rajasthan Ayurveda 
University, Jodhpur 

·Dr. A.K. Misra, Former Chairman, ASRB, New 
Delhi 

·Dr. K.D. Kokate, Former DDG (AE), ICAR, New 
Delhi

·Dr. B. Venkateswarlu, Former VC, VNMKV, 
Parbhani and Former Director, ICAR-CRIDA, 
Hyderabad

·Dr. Swapan Kumar Datta, Former Vice-Chancellor, 
Visva–Bharati University, Santiniketan and former 
DDG (Crop Science), ICAR, New Delhi 

·Dr. Tapas Bhattacharyya, Former Vice-Chancellor, 
DBSKKU, Dapoli, Maharashtra

·Dr. N.C. Gautam, Former Vice-Chancellor, 
MGCGV,  Satna  

·Prof. Santanu Chaudhury, Director, IIT, Jodhpur

·Prof. A.K. Agarwal, Director, IIT, Jodhpur

·Dr. Rajbir Singh, ADG (AAF&CC), ICAR, 
New Delhi 

·Dr. Neeru Bhooshan, ADG (IP&TM), ICAR, 
New Delhi 

·Dr. Jitendra Kumar, ADG (NASF), ICAR, 
New Delhi

·Dr. P.V. Vara Prasad. Distinguished Professor and 
Director of Center for Sorghum Improvement, 
Kansas State University, Kansas, USA

·Dr. P. Ramasamy, Professor (Sorghum and Millet 
Breeding), Kansas State University, Kansas, USA

·Dr. V.K. Mishra, Director, ICAR RC-NEH, Umiam, 
Barapani

·Dr. J.S. Mishra, Director, ICAR-DWR, Jabalpur

·Dr. M. Madhu, Director, ICAR-IISWC, Dehradun 

·Dr. K.G. Mandal, Director, ICAR-MGIFRI, 
Motihari

·Dr. R.K. Yadav, Director, ICAR-CSSRI, Karnal

·Dr. Sunil Kumar, Director, ICAR-IIFSR, 
Modipuram

·Dr. J.P. Mishra, Director, ICAR-ATARI, Jodhpur

·Dr. K. Sammi Reddy, Director, ICAR-NIASM, 
Baramati

Chitrakoot,
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·Dr. N.G. Patil, Director, ICAR-NBSS&LUP, 
Nagpur

·Dr. A. Sahoo, Director, ICAR-NRCC, Bikaner 

·Dr. J. Rane, Director, ICAR-CIAH, Bikaner

·Dr. Vinay Bhardwaj, Director, ICAR-NRCSS, 
Ajmer

·Shri G.P. Sharma, Former Joint Secretary (Finance), 
ICAR, New Delhi

·Shri Manish Wadhera, Deputy Director (Finance), 
ICAR, New Delhi

·Dr. Subhash Chandra, Director Extention Eduction, 
SKRAU, Bikaner 

·Shri Pushphas Pandey, GM, NABARD, Jaipur

QRT of ICAR-CAZRI, Jodhpur

·Dr. Gurbachan Singh, Chairman, QRT; Former 
Chairman, ASRB, New Delhi 

·Dr. P.C. Sharma, Member QRT; Former Director, 
ICAR-CSSRI, Karnal

·Dr. Y.S. Ramakrishna, Member QRT; Former 
Director, ICAR-CRIDA, Hyderabad

·Dr. B. Shridhar, Member QRT; Former Dean, 
College of Agricultural Engineering, TNAU, 
Coimbatore

·Dr. Putan Singh, Member QRT; Emeritus Prof. 
(Animal Nutrition), ICAR-IVRI, Izatnagar

·Dr. Jagmit Yangchan, Member QRT; Sr. Scientist, 
HMARI, SKUAST-K, Leh
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Director Cell

Priority Setting, Monitoring and Evaluation Cell 
(PME)

Administrative Wing 

1. Dr. O.P. Yadav, Director 

2. Mr. Prem Prakash Mishra, PS to Director 
(up to 30.11.2024)

1. Dr. P.C. Moharana, In-charge 

2. Dr. Rakesh Pathak, ACTO

3. Mr. Harish Purohit, ACTO

4. Dr. Manish Mathur, ACTO

5. Mr. Raj Kumar, TO

6. Mr. Hanuman Ram, TO 

1. Mr. Suresh Kumar, Chief Administrative Officer 
(Sr. Grade) 

2. Mr. Indra Raj Meena, Sr. AO

3. Mr. Navin Kumar Yadav, Deputy Director (OL) 

4. Mr. Karan Singh Gehlot,  AO

5. Mr. Ram Pal Verma, AO 

6. Mr. Bahadur Singh Khichi, AAO 

7. Mr. Khushwant Choudhary, AAO 

8. Ms. Anita, AAO 

9. Mr. Hema Ram, AAO 

10. Mr. Girdhari Lal Gena, AAO 

11. Ms. Varsha Pidwa, AAO 

12. Mr. Bhupender Singh Chouhan, AAO

13. Mr. K.C. Vora, AAO 

14. Mr. N.R. Gundi, AAO (from 02.01.2024, 
up to 31.5.2024)

15. Shri Gulsan Batra, AAO (from 16.08.2024)

16. Mr. Bhawara Ram, TO 

17. Mr. Anil Kumar, TO (up to 21.08.2024)

Audit and Accounts Wing 

Division of Natural Resources

Division of Integrated Farming Systems

1. Ms. Sunita Arya, Comptroller 

2. Mr. Sunil Choudhary, FAO 

3. Mr. P.K. Mathur, FAO 

4. Mr. Anil Bhandari, AFAO

5. Shri Mahender Kumar, AFAO (from 22.08.2024)

6. Shri Anil Bansal, AFAO (from 22.08.2024)

1. Dr. Priyabrata Santra, Head   

2. Dr. P.C. Moharana, Principal Scientist (Geography) 

3. Dr. R.K. Goyal, Principal Scientist (Soil & Water 
Conservation Engineering) (from 07.06.2024)

4. Dr. M.K. Gaur, Principal Scientist (Geography) 
(from 24.06.2024)

5. Dr. Deepesh Machiwal, Principal Scientist 
(Soil & Water Conservation Engineering)  

6. Dr. Mahesh Kumar, Principal Scientist 
(Soil Science-Pedology)  

7. Dr. D.V. Singh, Sr. Scientist (Agronomy) 
(up to 30.11.2024)

8. Dr. H.M. Meena, Sr. Scientist (Agril. Meteorology)

9. Dr. Saurabh Swami, Scientist (Agril. Chemicals) 

10. Dr. Mahipal Choudhary, Scientist (Soil Science) 

11. Dr. Vandita Kumari, Scientist (Agril. Statistics) 

12. Dr. Manoj Parihar, Scientist (Soil Science) 

13. Mr. R.S. Rajpurohit, ACTO

14. Mr. Govind Parihar, STO 

15. Mr. P.K. Bhardwaj, TO 

16. Mr. P.R. Choudhary, STO 

17. Mr. D.K. Nanda, TO 

1. Dr. Dheeraj Singh, Head 

2. Dr. P.R. Meghwal, Principal Scientist (Horticulture)

3. Dr. Maharaj Singh, Principal Scientist 
(Plant Physiology) 
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4. Dr. Rajwant Kaur Kalia, Principal Scientist 
(Agroforestry) (from 09.01.2024)

5. Dr. K.K. Meena, Principal Scientist 
(Agril. Microbiology) 

6. Dr. R.S. Yadav, Principal Scientist (Soil Science) 

7. Dr. Pradeep Kumar, Sr. Scientist (Vegetable Science) 

8. Dr. N.K. Jat, Sr. Scientist (Agronomy) 

9. Dr. Archana Verma, Scientist (Forestry) 

10. Mr. Shiran Kalappurakkal, Scientist (Agroforestry) 
(up to 21.06.2024)

11. Dr. Saritha M., Scientist (Agril. Microbiology) 

12. Dr. Shrvan Kumar, Scientist (Soil Science)

13. Dr. Anandkumar Naorem, Scientist (Soil Science) 

14. Mr. V.S. Nathawat, ACTO

15. Mr. B.N. Sharma, ACTO

16. Mr. Meetha Ram, STO

17. Mr. Sourabh, STO 

18. Mr. S.R. Bhakar, STO 

19. Mr. N.S. Chouhan, TO (up to 31.05.2024)

20. Mr. Khumbh Singh, STO

21. Mr. Naveen Singh, TO 

22. Mr. N.L. Purohit, PS to HD II (31.10.2024)

1. Dr. R.K. Kakani, Head 

2. Dr. M.P. Rajora, Principal Scientist (Plant Breeding) 

3. Dr. Ramavtar Sharma, Principal Scientist 
(Genetics/Cytogenetics) (up to 31.08.2024)

4. Dr. Rajwant Kaur Kalia, Principal Scientist 
(Agroforestry) (up to 08.01.2024)

5. Dr. H.R. Mahla, Principal Scientist 
(Genetics/Cytogenetics) 

6. Dr. Ritu Mawar, Principal Scientist (Plant Pathology) 

7. Dr. R.K. Solanki, Scientist 
(Genetics & Plant Breeding) 

8. Dr. Kuldeep Singh Jadon, Scientist (Plant Pathology) 

9. Dr. Khushwant B. Choudhary, Scientist 
(Genetics & Plant Breeding) 

10. Dr. Reena Rani, Scientist (Genetics & Plant Breeding) 

11. Dr. Devendra Singh, Scientist (Agril. Microbiology) 

Division of Plant Improvement and Pest Management 

12. Dr. Rajneesh Sharma, Scientist (Agril. Biotechnology) 

13. Dr. Archana Sanyal, Scientist 
(Seed Science Technology) 

14. Dr. Aman Verma, Scientist (Plant Biochemistry) 

15. Dr. Laxman Singh Rajput, Scientist (Plant Pathology) 

16. Mr. Ramu Ram, ACTO (up to 31.10.2024)

17. Mr. M.L. Bajrolia, STO 

18. Mr. S.R. Choudhary, STO

19. Mr. N.L. Chouhan, TO

20. Mr. Jalam Singh, STO

21. Mr. Chandra Prakash, TO (from 30.03.2024)

22. Mr. Jairoop Ram, TO 

1. Dr. Sumant Vyas, Head

2. Dr. A.K. Patel, Principal Scientist (LPM) 
(up to 30.06.2024)

3. Dr. M. Patidar, Principal Scientist (Agronomy)

4. Dr. R.N. Kumawat, Principal Scientist (Agronomy)

5. Dr. Mahesh Kumar, Scientist (Plant Biochemistry) 

6. Dr. S.C. Kachhawaha, CTO (from 18.10.2024)

7. Ms. Kajal Arora, STO 

8. Mr. Arvind Varma, STO 

9. Mr. Ravi Kumar, TO

10. Mr. I.R. Faroda, TO 

11. Mr. Jasraj Jaipal, TO (from 18.10.2024) 

12. Mr. Hira Ram Choudhary, TO 

1. Dr. H.L. Kushwaha, Head 

2. Dr. Surendra Poonia, Principal Scientist (Physics) 

3. Dr. Soma Srivastava, Sr. Scientist (Food & Nutrition) 
(up to 21.05.2024)

4. Dr. Om Prakash, Scientist (AS&PE) 

5. Mr. Shekh Mukhtar Mansuri, Scientist (AS&PE) 

6. Dr. Prem Veer Gautam, Scientist (FMP) 

7. Dr. Hitesh Bijarniya, Scientist (FM&P) 
(from 26.2.2024)  

Division of Livestock Production and Range 
Management 

Division of Agricultural Engineering and Renewable 
Energy 
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8. Mr. A.K. Singh, STO

9. Mr. Raghuveer Singh, TO

10. Mr. S.R. Daiyya, TO (up to 21.04.2024)

11. Mr. P.K. Kachchhwaha, TO

12. Mr. Shiv Raj Gena, TO

13. Mr. Hanuman Ram Choudhary, TO

1. Dr. S.P.S. Tanwar, Head 

2. Mr. A.K. Sharma, Scientist (Sel. Grade) (Agronomy) 
(up to 25.09.2024)

3. Dr. B.L. Manjunatha, Scientist (Agricultural 
Extension) 

4. Dr. Dipika Hajong, Scientist (Agricultural Extension) 

5. Mr. O.P. Meena, Scientist (Soil Science) 

6. Dr. Pramendra, Scientist (Agricultural Economics)

7. Dr. Soma Srivastava, Sr. Scientist (Food & Nutrition) 
(from 22.05.2024)

8. Mr. Jugal Kishore, STO

9. Mr. Vinod Purohit, TO

10. Mr. Charanjeet Singh, TO

11. Dr. R.K. Dave, STO (up to 18.06.2024)

12. Mr. N.S. Charan, TO 

13. Mr. Prithvi Singh, TO

1. Dr. Vipin Chaudhary, Principal Scientist (Agril. 
Entomology) & Nodal Scientist (AINP on VPM) 

2. Mr. R.C. Meena, ACTO

3. Dr. K.M. Gawaria, ACTO 

4. Mr. Surjeet Singh, ACTO 

5. Mr. Zakir Hussain, TO

1. Mr. V.K. Purohit, CTO

2. Mr. Mukesh Gehlot, CTO

3. Mr. Ramesh Chandra Joshi, ACTO 

4. Mr. Sumer Chand Katoch, TO

1. Mr. Kailash Detha, ACTO & I/c 

2. Mr. K.K. Sharma, ACTO

3. Mr. S.R. Daiyya, TO (from 22.04.2024)

Division of Transfer of Technology and Training 

All India Network Project on Vertebrate Pest 
Management

Agriculture Knowledge Management Unit

Library

C.R. Farm 

Maintenance Unit

Security Section

Regional Research Station, Pali Marwar

Regional Research Station, Bikaner

1. Mr. P.R. Bishnoi, STO 

2. Mr. Ashok Kumar Sarvate, TO 

3. Mr. Suresh Chandra Roj, TO (from 01.07.2024)

1. Mr. B.L. Bose, STO

2. Mr. Lalit Kumar Choudhary, STO

3. Mr. V.K. Harsh, TO

4. Mr. Sanjay Purohit, TO

5. Mr. Bhawani Singh Rathore, TO 

6. Mr. M.S. Moyal, TO 

1 Mr. Hema Ram, AAO, Security Officer I/c

1. Dr. A.K. Shukla, Head 

2. Dr. Vijay Singh Meena, Sr. Scientist (Fruit Science) 
(from 2.12.2024)

3. Mr. Noor Mohammad M.B., Scientist (Agroforestry) 
(from 08.06.2024)

4. Ms. Keerthika A., Scientist (Forestry) 

5. Dr. Kamla Kumari Choudhary, Scientist (Soil Science) 

6. Dr. Seeta Ram Meena, Scientist (Agronomy)

7. Mr. S.K. Dashora, ACTO

8. Mr. Mahendra Singh Songra, TO

9. Mr. Dunga Ram, TO

10. Mr. Mangi Lal Meena, TO 

1. Dr. N.R. Panwar, Head 

2. Dr. G.L. Bagdi, Principal Scientist 
(Agricultural Extension)

3. Dr. M.L. Soni, Principal Scientist 
(Soil Science-Chemistry/Fertility/Microbiology)

4. Dr. Birbal, Principal Scientist (Horticulture) 

5. Dr. V.S. Rathore, Principal Scientist (Agronomy)

6. Dr. N.S. Nathawat, Principal Scientist 
(Plant Physiology)

7. Ms. Subbulakshmi V., Scientist (Agroforestry)
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8. Dr. Ravindra Singh Shekhawat, Scientist 
(Agril. Economics) 

9. Mr. Pratul Gupta, ACTO 

10. Mr. Jogeshwar Ram, ACTO 

11. Mr. B.M. Yadav, ACTO

12. Mr. Rajeev Kumar, ACTO 

13. Mr. Manoj Kumar Gora, STO 

14. Mr. Mool Singh Gahlot, STO 

15. Mr. Sunil Kumar, TO

16. Mr. Bablal Jajra, TO

1. Dr. R.S. Mehta, Head Principal Scientist (Agronomy) 

2. Mr. Shiran Kalappurakkal, Scientist (Agroforestry) 
(from 22.06.2024)

3. Dr. S.C. Meena, Scientist (Agril. Entomology)

4. Dr. Dileep Kumar, Scientist (Agril. Extension) 

5. Dr. Anil Patidar, Scientist 
(Economic Botany and PGR) 

6. Ms. Saranya, R., Scientist (Plant Pathology) 
(up to 08.07.2024)

7. Mr. D.S. Mertia, STO (up to 30.11.2024)

8. Dr. R.K. Dave, STO (from 19.6.2024)

9. Mr. Ubed Ullah, TO 

1. Dr. Manish Kanwat, Head 

2. Dr. Sheetal K. Radhakrishnan, Scientist 
(Environmental Science)  

3. Dr. Renjith P.S., Scientist (Agronomy) 
(up to 02.02.2024)

4. Mr. M. Suresh Kumar, Scientist (Agroforestry) 
(on study leave)

5. Mr. Abhishek Patel, Scientist (Land & Water 
Management Engineering) (study leave)

1. Dr. Maheshwar Singh, Head

2. Dr. R.K. Goyal, Principal Scientist (up to 06.06.2024)

3. Dr. M.K. Gaur, Principal Scientist (Geography) 
(up to 22.05.2024)

Regional Research Station, Jaisalmer

Regional Research Station, Bhuj

Regional Research Station, Leh

4. Dr. Noor Mohammad M.B., Scientist (Agroforestry) 
(up to 07.06.2024)

5. Mr. A.K. Sharma, Scientist (Sel. Grade) (Agronomy) 
(from 26.09.2024)

6. Mr. Akash Ravindra Chichaghare, Scientist 
(Agroforestry) 

7. Mr. Mathangi Raja Sekhar, Scientist (AS&PE) 

8. Dr. Changchuk Lamo, Scientist (Agril. Strucutures & 
Process Engineering)

9. Mr. Jigmat Stanzin, STO

1. Dr. Bhagwat Singh Rathore, 
Principal Scientist-cum-Head  

2. Mr. R.R. Meghwal, CTO

3. Dr. Poonam Kalash, CTO

4. Dr. S.C. Kachhawaha, CTO (up to 17.10.2024)

5. Mrs. Mamta Meena, ACTO 

6. Ms. A. Monika, STO (from 24.06.2024)

7. Ms. Chandana MR, STO (from 29.07.2024)

8. Ms. Kusum Lata, TO 

9. Mr. Kishna Ram Dewasi, TO

10. Mr. Jasraj Jaipal, TO (up to 17.10.2024)

1. Dr. Manoj Kumar, Head (from 15.04.2024)

2. Dr. Aishwarya Dudi, ACTO

3. Dr. Chandan Kumar, ACTO

4. Dr. A.S. Tetarwal, ACTO 

5. Mr. Praveen Kumar Tomar, STO (up to 04.10.2024)

6. Mr. Jhabar Mal Tetarwal, STO (29.07.2024)

1. Dr. Manish Kanwat, Principal Scientist-cum-Head I/c 

2. Dr. Ram Niwas, ACTO

3. Mr. Alaukik Mourya, STO (from 29.05.2024)

4. Mr. Avinash Bochalya, STO (from 31.05.2024)

5. Mr. Sita Ram Jat, TO

6. Mr. Vipin Raj, TO

Krishi Vigyan Kendra, Jodhpur 

Krishi Vigyan Kendra, Pali

Krishi Vigyan Kendra, Bhuj
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