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i

;g o"kZ dkQh Qynk;h jgkA laLFkku }kjk fodflr eksB dh 
nks fdLeksa] dktjh eksB&4 vkSj dktjh eksB&5 dks] mÙkj vkSj nf{k.k 
nksuksa {ks=ksa ds fy,] Qly ekudksa] vf/klwpuk vkSj —f"k ds fy, fdLesa 
tkjh djus okyh dsaæh; mi&lfefr }kjk vf/klwfpr fd;k x;kA 
yxHkx 8 gsDVs;j {ks= esa QSys rFkk 150 ls vf/kd ikS/kksa dh çtkfr;ksa 
okys —f"k&ikfjfLFkfrdh i;ZVu ikdZ dk bl o"kZ mn~?kkVu fd;k 
x;k vkSj ;g LFkkuh; yksxksa rFkk i;ZVdksa ds chp dkQh yksdfç; gks 
jgk gSA fdlkuksa vkSj vU; fgr/kkjdksa }kjk cgqr ilan dh xbZ Qly 
dSQsVsfj;k ladYiuk dks bl o"kZ foLrkfjr fd;k x;k vkSj 2 gsDVs;j 
{ks= esa ,d ,dh—r —f"k dSQsVsfj;k iz[kaM dh LFkkiuk dh xbZ tks 
Qlyksa] Qyksa] —f"k okfudh o`{kksa] pkjk mRiknu] —f"k vif'k"V ds 
iqupZØ.k] e`nk laj{k.k] o"kkZ ty lap;u vkSj iqupZØ.k vkfn ls 
lacaf/kr çeq[k mRiknu çkS|ksfxfd;ksa dks ,d gh txg ij iznf'kZr 
djrk gSA cht mRiknu dk;ZØe esa jch vkSj [kjhQ ds ekSle dh 
fofHkUu Qlyksa ds 22]913 fd-xzk- cht ds lkFk&lkFk —f"k okfudh 
o`{kksa vkSj Qyksa dh dqy 1]13]437 xq.koÙkk;qä jksi.k lkexzh dk 
mRiknu fd;k x;kA

ns'k ds fofHkUu —f"k&ikfjfLFkfrd mi&{ks=ksa ls ,d= fd, x, 
e`nkvksa ds 628 uewuksa ds gkbij&LisDVªy gLrk{kjksa ds LisDVªy {ks=ksa 
esa LisDVªk dh Å¡pkbZ] vo'kks"k.k fo'ks"krk,¡ vkSj <yku esa O;kid 
fHkUurk ikbZ xbZ tks e`nk dh varfuZfgr lajpuk ij fuHkZj djrs gSaA

tSlyesj ftys ds le Cy‚d esa ok;q vijnu o fu{ksi.k ls 
lacaf/kr Hkwfe {kj.k us —f"k ;ksX; Hkwfe dk yxHkx 8 çfr'kr {ks=] 
jsrhys eSnkuksa vkSj Vhys okyh Hkwfe dk 61 çfr'kr {ks=] rFkk >kM+hnkj 
Hkwfe o ?kkl ds eSnkuksa dk 30 çfr'kr {ks= çHkkfor fd;k gSA 
ekulwu&iwoZ Hkwty Lrj dk Hkwty flapkbZ ds varxZr {ks= ds lkFk 
lglaca/k tks/kiqj ¼lglaca/k xq.kkad¾0-94½] tSlyesj ¼0-82½] ukxkSj 
¼0-71½ vkSj pw: ¼0-71½ ftyksa esa T;knk ik;k x;kA 

cktjk lq/kkj dk;ZØe ds rgr] vf/kd vukt mit ds fy, 
vk'kktud çfof"V;ksa dh igpku dh xbZA cktjk dh 150 çfof"V;ksa 
esa ls 20 çfof"V;ksa esa e`nq jksfey vkflrk jksx ds fy, laosnu'khyrk 
5-3 ls 57-1 izfr'kr rd ns[kh xbZ tcfd ckdh çfof"V;k¡ jksx 
çfrjks/kh ikbZ xbZaA 150 çfof"V;ksa esa ls 17 us CykLV jksx çfrjks/kh 
{kerk ntZ dh tcfd ckdh us e/;e laosnu'khyrk ntZ dhA

Xokj dh lh,tsMth J`a[kyk dh 13 çfof"V;ksa esa cht mit esa] 
loksZÙke ekud fdLe vkjthlh&1033 ¼934-2 fd-xzk- izfr gsDVs;j½ 

It was quite a productive year. Two moth bean varieties 

developed by the institute (CAZRI Moth-4 and CAZRI 

Moth-5) were notified by the Central Sub-Committee on 

Crop Standards, Notification and Release of Varieties for 

cultivation in both North and South Zone of the country. The 

Agri-Eco-Tourism Park, spread over 8 ha area and housing 

over 150 plant species, was inaugurated this year and it is 

becoming quite popular among local people and tourists. The 

crop cafeteria approach, which has been appreciated very 

much by farmers and other stakeholders, was extended this 

year and an Integrated Farming Cafeteria block was 

established in 2 ha area as a one-stop demonstration block of 

major production technologies related to field and fruit 

crops, agroforestry trees, fodder production, recycling of 

farm waste, soil conservation, rainwater harvesting and 

recycling, etc. In the seed production program, 22,913 kg 

seed of various rabi and kharif season crops was produced 

along with 1,13,437 number of quality planting material of 

agroforestry trees and fruits. 

Hyper-spectral signatures of 628 soil samples collected 

from different agro-ecological sub-regions of the country 

showed that height, absorption features and slope of the 

spectra at different spectral regions depend on inherent 

composition of soil, which showed wide variations among 

soil samples.

In Sam block of Jaisalmer district, wind erosion/ 

deposition related land degradation has affected about 8% 

area of arable lands, 61% area of sandy plains and duny 

lands, and 30% area of scrublands/grasslands. Area under 

groundwater irrigation in western Rajasthan showed strong 

correlation with the pre-monsoon groundwater level in 

Jodhpur (0.94), Jaisalmer (0.82), Nagaur (0.71) and Churu 

(0.71) districts. 

In pearl millet improvement program, promising early 

hybrids were identified based on higher grain yield. Out of 

150 test lines of pearl millet, 20 entries showed susceptibility 

for the downy mildew in the range of 5.3 to 57.1%, rest of the 

lines were resistant. Out of 150 lines, 17 showed resistance 

izLrkouk
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dh rqyuk esa 10 çfr'kr ls vf/kd dh o`f) ntZ dh xbZA nks çfof"V;ksa 
dks ,ohVh&1 esa txg feyhA Xokj esa Hkzw.kiks"k dk eku 41-7 izfr'kr ds 
vkSlr ds lkFk 38-6 izfr'kr ¼ih,uch½ ls 45-7 izfr'kr 
¼,pth&2&20½ rd ns[kk x;kA 

eksB dh LFkkuh; ijh{k.k&1 dh 12 çfof"V;ksa esa ls] 10 
çfof"V;ksa ls loksZÙke ekud fdLe vkj,evks&2251 dh mit ¼541 
fd-xzk- izfr gsDVs;j½ dh rqyuk esa 8 ls 53 izfr'kr rd vf/kd mit 
çkIr gqbZA LFkkuh; ijh{k.k&2 esa 12 esa ls 11 çfof"V;ksa uss loZJs"B 
ekud fdLe vkj,evks&257 ¼651 fd-xzk- izfr gsDVs;j½ dh rqyuk esa 
vf/kd mit iznku dhA 

tks/kiqj ftys ds —"kdksa ds [ksrksa ij thjk thuizk#iksa ds 
ewY;k¡du ls Kkr gqvk fd yxHkx 3-2 izfr'kr dh vYi mit gkfu 
ds lkFk] lhtsMlh&94 mxkus ls ,d flapkbZ vkSj Qly ifjiDork 
ds ekeys esa yxHkx 25 ls 30 fnuksa dh cpr gks ldrh gSA 

nks gsDVs;j ds lhfer flapkbZ okys ,dh—r —f"k ç.kkyh e‚My 
ls 4]61]243 :i;s dh ldy vk; çkIr gqbZ tks o"kZ Ik;Zar dekscs'k 
lkeku :Ik ls forfjr FkhA dsoy Qlyksa dh [ksrh okyh ikjaifjd 
—f"k ç.kkyh dh rqyuk esa] ikyh esa ,d ,dh—r —f"k ç.kkyh e‚My 
ls yxHkx 3 xquk vf/kd ykHk çkIr gqvkA chdkusj esa] ukS flafpr 
Qly ç.kkfy;ksa esa ls ewaxQyh vk/kkfjr Qly ç.kkyh esa eq[; 
mRikn dh mit vf/kd Fkh ¼4-96 ls 6-64 Vu izfr gsDVs;j½] blds 
ckn cktjk vkSj ewax vk/kkfjr Qly ç.kkyh;ksa dh mit jghA ijUrq 
ty] ÅtkZ vkSj mRikndrk dks ,d lkFk /;ku esa j[krs gq,] cktjk 
vkSj ewax&vk/kkfjr Qly ç.kkyh ewaxQyh&vk/kkfjr Qly ç.kkyh 
ls csgrj ikbZ xbZA

ikyh esa yo.kh; flapkbZ dh fLFkfr esa] xsgw¡&vk/kkfjr Qly 
ç.kkyh esa ikjaifjd flapkbZ dh rqyuk esa cw¡n&cw¡n flapkbZ ds rgr~ 
ikuh dh vf/kd cpr ¼61-7 çfr'kr½ o mRikndrk ¼67-9 çfr'kr½ 
ikbZ xbZA chdkusj dh ifjfLFkfr;ksa esa] flapkbZ ty dh fo|qr~ 
pkydrk esa o`f) ¼3-4 ls 6-2 Mslh lhesal çfr eh-½ ds lkFk ljlksa dh 
cht mit esa 9-6 çfr'kr dh fxjkoV ns[kh xÃA 

rjcwt dh Qy mit] 4&fnolh; flapkbZ varjky dh rqyuk 
esa ¼31-5 Vu çfr gsDVs;j½] nSfud ¼34-9 Vu çfr gsDVs;j½ vkSj gj 
nwljs fnu flapkbZ ds vUrxZr ¼34-2 Vu çfr gsDVs;j½ T;knk ÁkIr 
gqbZA lkekU; rjcwt dh Qy mit ¼29-3 Vu çfr gsDVs;j½ dh 
rqyuk esa] díw ewyoa`r ij xzkf¶Vax ls izkIr Qy mit esa o`f) ¼ 25-7 
Áfr'kr½] ykSdh ewyoa`r ij xzkf¶Vax ls izkIr Qy mit ¼17-7 
Áfr'kr½ dh rqyuk esa vf/kd gqbZA lgtu dks 40 çfr'kr lap;h iSu 
ok"ihdj.k Lrj ij flapkbZ nsus ij dqy rkth vkSj lw[kh ifÙk;ksa dh 
mit Øe'k% 38-5 vkSj 8-1 Vu çfr gsDVs;j ntZ dh xbZ] tks 100 
çfr'kr lap;h iSu ok"ihdj.k Lrj ij çkIr mit ls dkQh vf/kd 
FkhA 

N% o"kZ rd yxkrkj tSfod [kkn ds ç;ksx ls ¼[kjhQ ds ekSle 
esa 10 Vu xkscj dh [kkn çfr gsDVs;j½ cktjk vkSj xsgw¡ dh mit 

against the blast disease, while the rest of the entries were 

moderately susceptible. 

Thirteen clusterbean entries of CAZG series gave more 

than 10% increase in seed yield over the best check, RGC-
-11033 (934.2 kg ha ). Two entries were promoted to AVT-I. 

The endosperm content in clusterbean genotypes ranged 

from 38.6% (PNB) to 45.7% (HG-2-20) with a mean of 

41.7%.

Among 12 moth bean entries in station trail-1 (ST-1), 

10 entries out yielded the best check variety RMO-2251 (541 
-1kg ha ) by 8 to 53%. In ST-2, 11 out of 12 entries yielded 

-1more than the best check variety RMO-257 (651 kg ha ). 

The genotype evaluation trials of cumin conducted at 

farmers' fields in Jodhpur district revealed that with a meager 

yield penalty of around 3.2%, growing CZC-94 could save 

one irrigation and about 25-30 days in terms of crop maturity.

An integrated farming system (IFS) model of 2 ha, with 

limited irrigation, generated gross return of Rs. 4,61,243 

which was fairly distributed over the year. Another IFS 

model developed at Pali, fetched about 3 times more benefit 

over conventional farming system comprising only of crop 

cultivation. Among nine irrigated cropping systems tested at 

Bikaner, groundnut-based cropping system gave higher 
-1main product yield (4.96-6.64 t ha ) followed by pearl millet- 

and mung bean-based cropping systems. But considering 

water, energy and productivity together, pearl millet- and 

mung bean-based cropping systems were found to be better 

than the groundnut-based cropping systems.

In a wheat-based cropping system under saline 

irrigation condition at Pali, higher water saving (61.7%) and 

water productivity (67.9%) were observed under drip 

irrigation compared to conventional irrigation system. In 

Bikaner conditions, mustard seed yield declined by 9.6% 
-1with increase in EC of irrigation water from 3.4 to 6.2 dS m . 

Watermelon fruit yield was higher when irrigation was 
-1 -1given daily (34.9 t ha ) and on alternate days (34.2 t ha ) 

compared to yield obtained at 4-day irrigation interval (31.5 t 
-1ha ). Fruit yield increased more (25.7%) with grafting on 

pumpkin rootstock than on bottle gourd rootstock (17.7%) 
-1compared to un-grafted control (29.3 t ha ). Total fresh and 

-1dry leaf yields of 38.5 and 8.1 t ha  were recorded when 

moringa was given irrigation at 40% cumulative pan 

evaporation level, which were significantly higher than the 

yields obtained at 100% cumulative pan evaporation level. 

Continuous cropping for six years with organic manure 
-1application (10 t FYM ha  during kharif season) produced 
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Øe'k% 2123 vkSj 4193 fd-xzk- çfr gsDVs;j izkIr gqbZ tks 150 çfr'kr 
,uihds ds vuqiz;ksx ls ikbZ xbZ mit ¼Øe'k% 2386 vkSj 4493 
fd-xzk- çfr gsDVs;j½ ls de FkhA 

Ckktjk dh Qly ds mij] vkSlr nSfud dkcZu Mkbv‚DlkbM 
çokg fnu ds le; lcls de ¼&13-40 ekbØkseksy çfr oxZ eh- çfr 
lsdaM½ ik;k x;k] ftldk eku çdk'k la'ys"k.k ds ek/;e ls Qly 
esa dkcZu Mkbv‚DlkbM ds vkRelkr~ gksus ds dkj.k udkjkRed ntZ 
gqvk] tcfd jkr ds le; bldk eku vf/kd ¼2-59 ekbØkseksy çfr 
oxZ eh- çfr lsdaM½ ik;k x;k tks eq[; :i ls Qly ds 'olu ds 
dkj.k FkkA 

ikS/k&laj{kdksa ds cfgtkZr vuqç;ksx ;Fkk 1-0 fefy eksy 
¼eh-eks-½ lSfyflfyd vEy] 0-1 eh-eks- csatkby ,Msfuu vkSj 1-0 
eh-eks- lksfM;e ukbVªksçqlkbM ds vuqç;ksx ls puk ds thuçk:iksa esa 
lkis{k ty ek=k] ty {kerk] f>Yyh fLFkjrk lwpdkad vkSj cht 
mit esa Øe'k% 9 lss 16] 18 ls 22] 22 ls 30 vkSj 11 ls 23 Áfr'kr 
lqèkkj gqvkA 

VªkbdksMekZ ,VªksCkzque LVªsu 15,Q] L;wMkseksukl ,lih- 2ch] 
vYdkfytsUl iztkfr- 9ch vkSj cSflyl osystsafll 32ch ls 
mipkfjr thjk ds ikS/kksa us m[kVk jksx gsrq U;wure jksx lwpdkad 
22-5 izfr'kr½ vkSj vf/kdre jksx fu;a=.k ¼76-4 izfr'kr½ fn[kk;kA 

ekjokM+h eseuksa ds 'kjhj ds otu esa vkSlr nSfud o`f) 
¼,Mhth½ mu eseuksa esa vf/kd ¼96-5 xzk- çfrfnu½ jgh ftUgsa 10 
çfr'kr lgtu iÙkh pw.kZ ¼,e,y,e½ fn;k x;k] mlds ckn mu 
eseuksa dk LFkku jgk ftUgsa 6 çfr'kr ,e,y,e ¼83-6 xzk- çfrfnu½ 
fn;k x;k] tcfd mu eseuksa esa vkSlr nSfud o`f) lcls de jgh 
¼80-8 xzk- çfrfnu½ ftUgsa vkgkj esa dksbZ ,e,y,e ugha fn;k x;kA 

100 fdyksokV —f"k&oksYVh; ç.kkyh ls mRiUu vkSlr 
QksVks&oksYVh; ÅtkZ dk eku 351 fdyksokV ?kaVk izfrfnu Fkk vkSj 
o"kZ Hkj esa mRikfnr ÅtkZ 1]24]164 fdyksokV ?kaVk Fkh ftlls dqy 
6]20]820 #i;s dk jktLo çkIr gqvkA nksgjh& vkSj frgjh&iafä 
—f"k oksYVh; ç.kkyh ds fu;a=.k] Nk;kafdr vkSj xSj&Nk;kafdr 
varj&{ks=ksa esa rkjkehjk vkSj ewax dh Qyu voLFkk ds nkSjku ekih xbZ 
çdk'k la'ys"kd :i ls lfØ; fofdj.k dh miyC/krk Nk;kafdr {ks= 
esa 55 ls 61 ekbØks eksy çfr oxZ eh- çfr lsdaM rFkk xSj&Nk;kafdr 
{ks= esa 128 ls 173 ekbØks eksy çfr oxZ eh- çfr lsdaM ikbZ xbZA 
nksgjh&iafä —f"k&oksYVh; ç.kkyh esa ykSdh] rqjbZ vkSj [kjcwts dh 
vkfFkZd iSnkokj esa] fu;a=.k dh rqyuk esa Øe'k% 68-6] 35-8 vkSj 21-4 
çfr'kr dh o`f) ns[kh xbZA 

pkjk Qlyksa dh [ksrh vkSj Ms;jh lgdkjh lfefr;ksa rd igq¡p 
ds dkj.k 87 çfr'kr —"kd ifjokjksa ds fy, i'kq/ku ikyu Ikkyh ftys 
esa çeq[k ek/;fed m|e FkkA chdkusj ftys esa] Qlysa $ —f"k okfudh 
$ i'kqèku o"kkZ&vkèkkfjr fLFkfr esa çeq[k —f"k ç.kkyh ¼73 çfr'kr½ 
Fkh] tcfd Qlysa $ —f"k okfudh $ i'kqèku $ ckxokuh] Çlfpr 
¼64 çfr'kr½ vkSj Çlfpr $ o"kkZ vkèkkfjr ¼69 çfr'kr½ nksuksa 
fLFkfr;ksa esa çeq[k —f"k ç.kkyh FkhA 

-12123 and 4193 kg ha  grain yields of pearl millet and wheat, 

respectively which were lower than their yields obtained 
-1with 150% NPK application (2386 and 4443 kg ha , 

respectively). 

The mean diurnal CO  flux over pearl millet crop 2

-2 -1canopy was lowest (-13.40 µmole m  s ) during daytime, 

which was negative due to assimilation of CO in crop 2 

canopy through photosynthesis, while it was higher (2.59  

-2 -1µmole m  s ) during the night time, which was mainly due to 

crop respiration.

The exogenous application of 1.0 mM Salicylic acid, 

0.1 mM Benzyl adenine and 1.0 mM Sodium nitroprusside 

significantly improved relative water content, water 

potential, membrane stability index and grain yield of gram 

genotypes by 9-16, 18-22, 22-30 and 11-23%, respectively, 

as compared to water spray control. 

Consortia of Trichoderma atrobrunneum strain 15F, 

Pseudomonas sp. 2B, Alcaligenes sp. 9B and Bacillus 

velezensis 32B showed least disease index (22.5%) and 

highest disease control (76.4%) of cumin wilt.

The average daily gain (ADG) in body weight of 
-1Marwari lambs was higher (96.5 g d ) in lambs given 10% 

moringa leaf meal (MLM), followed by lambs given 6% 
-1MLM (83.6 g d ) in their diets compared to the ADG in 

-1weight of lambs (80.8 g d ) which were not given any MLM.

The average PV energy generated from 100 kW agri-
-1voltaic system (AVS) was 351 kWh day  and the power 

generated over the year was 1,24,164 kWh earning a revenue 

of Rs. 6,20,820. Photosynthetically active radiation, 

measured during reproductive stage of taramira and mung 

bean under control, shaded and non-shaded inter-space area 
-2 -1of double and triple row AVS ranged from 55-61 µmol m s  

-2 -1in shaded and 128-173 µmol m s  in unshaded area. In 

double-row AVS, economic yields of bottle gourd, ridge 

gourd and snap melon increased by 68.6, 35.8 and 21.4%, 

respectively over the yield under control. 

Livestock rearing was predominant secondary 

enterprise for 87% farm households in Pali district because 

of access to dairy cooperatives. In Bikaner district, crops + 

agroforestry + livestock was major farming system (73%) in 

rainfed condition; while crops + agroforestry + livestock + 

horticulture was major farming system in irrigated condition 

(64%) as well as in production system having both irrigated 

and rainfed condition (69%). 

The FLDs conducted in different villages, benefitted 

883 farmers directly and several thousand farmers indirectly 
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laLFkku }kjk fofHkUu xk¡oksa esa vfxze iafä çn'kZu dk;ZØe 
vk;ksftr fd, x, ftuls 883 fdlkuksa dks çR;{k :i ls vkSj dÃ 
gtkj fdlkuksa dks bu LFkyksa ij vk;ksftr çf'k{k.k vkSj {ks= fnolksa 
ds ekè;e ls vçR;{k :i ls ykHk gqvkA dqy 18 ç{ks= ijh{k.k 75 
fdlkuksa ds [ksrksa ij fd, x,A

vuqlwfpr tkfr mi&;kstuk ¼,llh,lih½ ds rgr mUur 
—f"k çkS|ksfxfd;ksa dk çn'kZu fd;k x;kA —f"k Qlyksa ds xq.koÙkk 
okys cht] ckxokuh Qlyksa vkSj —f"k okfudh o`{kksa dh mUur jksi.k 
lkexzh vuqlwfpr tkfr ds 3]372 —"kd ifjokjksa dks forfjr dh xbZaA 
vuqlwfpr tkfr ds 1500 ls vf/kd ifjokjksa dks cSVjh pfyr 
fNM+dko ;a=] gLr&pfyr fujkbZ ;a=] frjiky] dSaph] dLlh tSls  
—f"k midj.kksa ds forj.k ls ykHk gqvkA yxHkx 2]000 fdlkuksa dks 
—f"k çkS|ksfxfd;ksa ij çf'k{k.k vkSj vuqla/kku laLFkkuksa vkSj fdlku 
esyksa ds çn'kZu nkSjksa ls ykHk gqvkA vkfnoklh mi&;kstuk ds rgr 
ikyh ftys ds pkj xk¡oksa esa oSKkfud&fdlku cSBdsa vk;ksftr dh xbZ 
ftuesa 1170 vkfnoklh fdlkuksa us Hkkx fy;kA fdlkuksa dks çsfjr 
djus ds fy, fofHkUu —f"k&vknku] tSls Mh,ih moZjd] frjiky vkSj 
IykfLVd Vc Hkh forfjr fd, x,A 'khr 'kq"d {ks= ds vkfnokfl;ksa 
dks l'kä cukus] muds thou&Lrj esa lq/kkj djus vkSj vkthfodk 
lqj{kk çnku djus ds fy,] yík[k ds xk¡oksa ds 233 fdlkuksa dks 
fofHkUu mUur vknku forfjr fd, x,A 

dqy 10]086 fdlkuksa] —"kd efgykvks] Nk=ksa] çf'k{kqvks vkSj 
ljdkjh vf/kdkfj;ksa us ,sfVd dk ykHk mBk;kA Qlyksa o ?kkl dh 
mUur fdLeksa ds cht] ckxokuh vkSj okfudh ikS/kksa dh iks/k vkSj vU; 
mRiknksa dh fcØh ls dqy 1]34]21]572 #i;s dk jktLo vftZr gqvkA

dqy 162 çf'k{k.k dk;ZØeksa dk vk;kstu fd;k x;k ftlls 
5]214 fdlku ykHkkfUor gq,A laLFkku us dÃ çk;ksftr çf'k{k.k 
dk;ZØe vk;ksftr fd, ftlls 1]844 fgr/kkjd ykHkkfUor gq,A 
varjkZ"Vªh; Jh vUu o"kZ 2023 eukus ds fy,] dbZ fdlku&oSKkfud 
laokn cSBdksa] {ks= fnol] Nk=ksa] fdlkuksa vkSj vU; fgr/kkjdksa ds 
fy, tkx:drk dk;ZØe vk;ksftr fd, x,A 

laLFkku esa vxLr esa fdlkuksa ds lh/ks nkSjs dk vk;kstu fd;k 
x;kA dqy 1078 fdlkuksa] —"kd efgykvksa vkSj vU; fgr/kkjdksa us 
laLFkku ds fofHkUu çk;ksfxd iz[kaMksa dk nkSjk fd;k vkSj lacaf/kr 
oSKkfudksa ds lkFk lh/ks ckrphr dhA laLFkku vkSj blds —f"k foKku 
dsaæksa us 60]000 ls vf/kd fdlkuksa rd igq¡pus ds fy, —f"k&lykg 
Hkstus ds fy, vfHkuo lwpuk vkSj lapkj midj.kksa dk çHkkoh <ax ls 
mi;ksx fd;kA

eq>s mEehn gS fd 'kq"d {ks=ksa ds fodkl ls tqM+s fgr/kkjdksa ds 
fy, bl fjiksVZ esa izLrqr vuqla/kku] fodkl vkSj foLrkj xfrfof/k;ksa 
dk fooj.k fnypLi] tkudkjhiw.kZ vkSj mi;ksxh gksxkA

through trainings and field days at these demonstration sites. 

Total 18 OFTs were conducted at 75 farmers' fields. 

Crop demonstrations were conducted during kharif and 

rabi seasons under the Scheduled Caste Sub-Plan (SCSP). 

Quality seed of crops, planting materials of horticultural 

crops and agroforestry trees were distributed to 3,372 

scheduled caste farm families. More than 1500 families 

benefitted from distribution of agricultural implements/ 

equipments like battery operated sprayer, manual hand 

weeder, tarpaulin, secateurs, kassi. About 2,000 farmers 

benefited from interaction with scientists, trainings on 

agricultural technologies and exposure visits to research 

institutes, field days, kisan melas. Scientists-farmers' 

meetings were organized at four villages of Pali district 

under Tribal Sub-Plan in which 1170 tribal farmers 

participated. Agri-inputs viz., DAP fertilizer, tarpaulin and 

plastic tubs were also distributed to motivate the farmers. For 

empowering tribal people of cold arid region and providing 

livelihood security to them, several inputs such as animal 

feed, greenhouses polythene, tarpaulin, sickle, shovel, pick 

axe and garden tools were distributed among 233 farmers of 

Ladakh villages. 

Total 10,086 farmers, farm women, students, trainees 

and govt. officials visited ATIC. Sale of seed of improved 

varieties of crops, grasses, seedlings of horticulture and 

agroforestry trees and other products generated revenue of 

Rs. 1,34,21,572. 

A total of 162 trainings were organized which 

benefitted 5,214 farmers. Sponsored training programs 

conducted by the institute benefitted 1,844 stakeholders. 

Several farmers-scientists' interaction meetings, field days, 

awareness programs for students, farmers and other 

stakeholders, were organized to celebrate the International 

Year of Millets 2023. 

An agricultural innovation exposure visit of farmers 

was conducted in August. Total 1078 farmers, farm-women 

and other stakeholders visited different experimental blocks 

of the institute and directly interacted with the concerned 

scientists. The institute and its KVKs effectively used 

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

basis reaching to over 60,000 farmers.

I hope that the stakeholders involved in development of 

arid regions will find the research, development and 

extension activities documented in this report interesting, 

informative and useful. 

(O.P. Yadav)
Director

¼vkseizdk”k ;kno½ 
funs'kd
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laLFkku us bl o"kZ vuqla/kku ,oa fodkl esa dqN egRoiw.kZ 
miyfC/k;ka gkfly dhaA eksB dh nks fdLeksa] dktjh eksB&4 
¼lhtsM,evks&18&2½ vkSj dktjh eksB&5 ¼lhtsM,evks&18&5½ 
dks] mÙkj vkSj nf{k.k nksuksa {ks=ksa ds fy,] Qly ekudksa] vf/klwpuk 
vkSj —f"k ds fy, fdLesa tkjh djus okyh dsaæh; mi&lfefr }kjk 
vf/klwfpr fd;k x;kA o"kkZ vk/kkfjr ifjfLFkfr;ksa esa rhu lky ds 
ijh{k.k ds nkSjku] dktjh eksB&4 us 1121 fd-xzk- çfr gsDVs;j dh 
çHkko'kkyh mit nh] tcfd dktjh eksB&5 dh mit 1069 
fd-xzk- çfr gsDVs;j Fkh] tks lcls vPNk çn'kZu djus okyh ekud 
fdLe] vkj,evks&257] dh mit dh rqyuk esa Øe'k% 27-4 vkSj 25 
çfr'kr vf/kd FkhA vf/kd mit ds vykok] dktjh eksB&4 ds 
cht esa 32-8 çfr'kr çksVhu gS tks loksZÙke ekud fdLe 
vkj,evks&257 dh rqyuk esa dkQh vf/kd ¼6-6 çfr'kr½ gSA 

—f"k&i;kZoj.kh; i;ZVu ikdZ dk mn~?kkVu 01 vDVwcj dks 
M‚- ,l-ds- pkS/kjh] MhMhth ¼,uvkj,e½] Hkk—vuqi }kjk fd;k 
x;kA ikdZ dk dqy 8 gsDVs;j {ks= 32 [kaMksa esa foHkä fd;k x;k 
gSA Lons'kh isM+ksa] vkS"k/kh; vkSj lqxaf/kr ikS/kksa] Qyksa] ckjgeklh 
?kkl] dSDVl vkSj xqísnkj ikni] ltkoVh >kfM+;ksa] js'ksnkj] 
çk—frd xksan vkSj jky okys ikS/kksa ds lkFk&lkFk nqfu;k ds vU; 
jsfxLrkuh {ks=ksa ds dqN ikS/kksa lfgr yxHkx 150 çtkfr;k¡ ;gka 
yxkbZ xbZ gSaA ;gka jsr ds Vhys fLFkjhdj.k rduhd dk Hkh çn'kZu 
fd;k x;k gSA ;g cM+h la[;k esa i;ZVdksa] Ldwy vkSj d‚yst ds 
Nk=ksa ds lkFk&lkFk vU; vkxarqdksa dks vkdf"kZr dj jgk gS vkSj 
,sls lewgksa ds fy, funsZf'kr i;ZVu vk;ksftr fd, tk jgs gSaA

laLFkku dks ,d çfrf"Br iqjLdkj feyk] pwafd laLFkku ds 
funs'kd M‚- vks-ih- ;kno dks foKku ds {ks= esa muds mR—"V 
;ksxnku ds fy, jk"Vªh; foKku vdkneh] Hkkjr ¼,u,,lvkbZ½ dk 
Qsyks pquk x;kA

bl [kjhQ ekSle ds nkSjku] Qlyksa vkSj Qyksa] —f"k okfudh 
okys isM+ksa] pkjk mRiknu] —f"k vif'k"V iqupZØ.k] e`nk laj{k.k] 
ty lap;u vkSj iqupZØ.k rFkk vU; —f"k uokpkjksa ls lacaf/kr 
mRiknu vkSj laj{k.k çkS|ksfxfd;ksa dk ,d gh txg çn'kZu djus 
ds fy,] 2 gsDVs;j {ks= esa vkbZ,Qlh ç[kaM dh LFkkiuk dh xbZA 
varjkZ"Vªh; Jh vUu o"kZ&2023 eukus ds ,d Hkkx ds :i esa [kjhQ 
ds ekSle esa yxk;k x;k eksVk vukt iz[kaM ,d çeq[k vkd"kZ.k dk 
dsaæ Fkk] tgka vkB eksVs vukt ;Fkk cktjk] Tokj] jkxh] daxuh] 
psuk] dksæ] lkeok vkSj dqVdh yxk, x, FksA laLFkku ds lHkh 
{ks=h; vuqla/kku dsUnzksa ij Qly dSQsVsfj;k esa ikjaifjd vkSj dqN 
ubZ Qlyksa dh mUur fdLeksa dk çn'kZu vc ,d ekud cu x;k 
gSA 

The institute made some significant achievements in 

research and development this year. Two moth bean 

varieties, viz., CAZRI Moth-4 (CZMO-18-2) and CAZRI 

Moth-5 (CZMO-18-5) were notified by the Central Sub-

Committee on Crop Standards, Notification and Release of 

Varieties for cultivation in both North and South Zones of 

the country. During three years' testing under rainfed 

conditions, CAZRI Moth-4 gave an impressive yield of 
-1

1121 kg ha , while the yield of CAZRI Moth-5 was 1069 kg 
-1

ha  which were 27.4% and 25% higher, respectively than 

the yield of best-performing check, RMO-257. In addition 

to high yield, CAZRI Moth-4 grain contains 32.8% protein, 

which is a substantial increase (6.6%) over the best check 

variety, RMO-257. 

The Agri-Eco-Tourism Park was inaugurated by Dr. 

S.K. Chaudhari, DDG (NRM), ICAR on October 01. Total 8 

ha area of the park has been divided in 32 blocks. About 150 

plant species of native trees, medicinal and aromatic plants, 

fruits, perennial grasses, cacti and succulents, ornamental 

shrubs, fibre, natural gum and resin plants as well as some 

plants from other desert regions of the world are 

established. The sand dune stabilization technique is also 

demonstrated here. It is attracting quite a number of tourists, 

school and college students as well as other visitors and 

guided tours are conducted for such groups. 

The institute bagged a prestigious recognition, as the 

Director, Dr. O.P. Yadav, became Fellow of the National 

Academy of Sciences, India (NASI) for his outstanding 

contribution in the field of Science. 

An Integrated Farming Cafeteria (IFC) block was 

established in 2 ha area during this kharif season as a 

one-stop demonstration block of production and 

conservation technologies related to field and fruit crops, 

agroforestry trees, fodder production, recycling of farm 

waste, soil conservation, water harvesting and recycling, 

and other agricultural innovations. The Millets Block, 

planted during the kharif season as a part of the celebration 

of the International Year of Millets-2023, was a point of 

major attraction where eight millet crops, viz., pearl millet, 

sorghum, finger millet, foxtail millet, proso millet, kodo 
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ns'k ds fofHkUu —f"k&ikfjfLFkfrd mi&{ks=ksa ls ,d= fd, 
x, e`nkvksa ds 628 uewuksa ds gkbij&LisDVªy gLrk{kjksa dks laLFkku 
esa fufeZr LisDVªks&jsfM;ksehVj lqfo/kk dk mi;ksx djds ekik x;kA 
fofHkUu LisDVªy {ks=ksa esa LisDVªk dh dqy Å¡pkbZ] vo'kks"k.k 
fo'ks"krk,¡ vkSj <yku e`nk dh varfuZfgr lajpuk ij fuHkZj djrs 
gSa] ftuesa fofHkUu {ks=ksa ls ,d= fd, x, e`nk uewuksa esa O;kid 
fHkUurk ikbZ xbZA

tSlyesj ftys ds le Cy‚d esa ok;q vijnu o fu{ksi.k ls 
lacaf/kr Hkwfe {kj.k us —f"k ;ksX; Hkwfe ¼flafpr vkSj vflafpr½ dk 
yxHkx 8 çfr'kr {ks=] jsrhys eSnkuksa vkSj Vhys okyh Hkwfe dk 61 
çfr'kr {ks=] rFkk >kM+hnkj Hkwfe o ?kkl ds eSnku dk 30 çfr'kr 
{ks= çHkkfor fd;k gSA [kuu] pêkuh vkSj catj Hkwfe dk fgLlk 
12-65 çfr'kr gSA

'kq"d jktLFkku esa cks;k x;k {ks= dqy {ks= dk 56 çfr'kr 
vkSj jktLFkku ds xSj&'kq"d Hkkxksa esa 47 çfr'kr Fkk] ftldk lcls 
de vkSj vf/kdre eku Øe'k% mn;iqj ¼17 çfr'kr½ vkSj 
guqekux<+ ¼87 çfr'kr½ ftyksa esa jgkA Qly xgurk lcls de 
ckM+esj ¼115 çfr'kr½ ftys esa vkSj lcls vf/kd dksVk ¼191 
çfr'kr½ ftys esa FkhA xSj&'kq"d jktLFkku ¼164 çfr'kr½ esa Qly 
l?kurk 'kq"d jktLFkku ¼134 çfr'kr½ dh rqyuk esa vis{kk—r 
cgqr vf/kd jghA flafpr {ks=] dksVk ds 95 çfr'kr dh rqyuk esa 
pw: ftys esa dsoy 16 çfr'kr FkkA

ekulwu&iwoZ Hkwty Lrj dk Hkwty flapkbZ ds varxZr {ks= ds 
lkFk lglaca/k tks/kiqj ¼lglaca/k xq.kkad¾0-94½] tSlyesj ¼0-82½] 
ukxkSj ¼0-71½ vkSj pw: ¼0-71½ ftyksa esa vf/kd ik;k x;k] tcfd 
lhdj ¼0-67½] >qa>quw ¼0-66½] chdkusj ¼0-61½ vkSj ckM+esj ¼0-58½ 
ftyksa esa e/;e ik;k x;kA vr% if'peh jktLFkku esa 
Hkwty&flafpr {ks=ksa ds foLrkj ds lkFk Hkwty Lrj esa cgqr fxjkoV 
gqbZ gSA

r`rh;d ¼100&250 ?ku eh- çfr fnu½] ykBh ¼100&200 ?ku 
eh- çfr fnu½] Hknslj ¼120&180 ?ku eh- çfr fnu½] ukxkSj 
¼150&300 ?ku eh- çfr fnu½ vkSj fcykM+k cyqvk iRFkj ¼100&300 
?ku eh- çfr fnu½ e`nk J`a[kyk Hkwty ds vPNs lzksr gSaA 

tSlyesj ftys esas dqy 23 ifjokjksa dk çfrfuf/kRo djus 
okyh ikS/kksa dh 45 çtkfr;ksa dks fofHkUu HkkSfrd bdkbZ;ksa ij ntZ 
fd;k x;kA MSDVkbyksDVsfu;e flafMde tSlyesj ftys ds pêkuh 
vkSj jsrhyh&eSnkuh Hkw&vk—fr;ksa dh çeq[k çtkfr Fkh] tcfd 
fMIVjhft;e Xy‚de jsr ds Vhyksa dh vkSj ,syqjksil ysxksiksbM~l 
tSlyesj ds j.k {ks= esa çeq[k çtkfr FkhA

o"kZ 1990 ls 2020 rd ds lkekU;h—r varj ouLifr 
lwpdkad vkadM+ksa dk mi;ksx djrs gq, cUuh pjkxkg dh ouLifr 

millet, barnyard millet and little millet were grown. 

Demonstration of improved varieties of traditional and 

some new crops in crop cafeteria at all the regional research 

stations of the institute has now become a norm. 

Hyper-spectral signatures of 628 soil samples 

collected from different agro-ecological sub-regions of the 

country were measured using spectro-radiometer facility 

created at the institute. Overall height, absorption features 

and slope of the spectra at different spectral regions depend 

on the inherent composition of soil, which showed wide 

variations among soil samples collected from different 

regions.

In Sam block of Jaisalmer district, wind erosion/ 

deposition related land degradation has affected about 8% 

area of arable lands (irrigated and un-irrigated), 61% area of 

sandy plains and duny lands, and 30% area of scrublands/ 

grasslands. Mining, rocky and barren lands account for 

12.65% area.

Net sown area in arid Rajasthan was 56% of total area, 

and in non-arid parts of Rajasthan, it was 47%; the lowest 

and highest values being in Udaipur (17%) and 

Hanumangarh (87%) districts, respectively. Cropping 

intensity was lowest in Barmer (115%) and highest in Kota 

(191%) district. Cropping intensity in non-arid Rajasthan 

(164%) was relatively much higher than in arid Rajasthan 

(134%). Churu district has only 16% net irrigated area as 

compared to 95% in Kota.

Area under groundwater irrigation in western 

Rajasthan showed strong correlation with the pre-monsoon 

groundwater level in Jodhpur (r=0.94), Jaisalmer (r=0.82), 

Nagaur (r=0.71) and Churu (r=0.71) districts, and moderate 

correlation in Sikar (r=0.67), Jhunjhunu (r=0.66), Bikaner 

(r=0.61) and Barmer (r=0.58) districts. Thus, groundwater 

levels in the study area declined significantly with 

expansion of groundwater-irrigated areas.

3 -1 3 -1Tertiary (100-250 m  day ), Lathi (100-200 m  day ), 
3 -1 3 -1Bhadesar (120-180 m day ), Nagaur (150-300 m day ) and 

3 -1
Bilara sandstone (100-300 m day ) soil series are very good 

source of groundwater.

Total 45 plant species, representing 23 families, were 

recorded on different physiographic units in Jaisalmer 

district. Dactyloctenium sindicum was dominant species on 

rocky and sandy plain landforms, whereas Dipterygium 
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xfr'khyrk ij ,d O;kid tk¡p ls irk pyk fd 1990 ls 2020 
rd lwpdkad esa o`f) gqbZ] ftldk eq[; dkj.k cUuh pjkxkg esa 
foyk;rh ccwy dk foLrkj gSA

vatu ?kkl ds thu izk#iksa esa fdLe dktjh&657 ¼5076 
fd-xzk- çfr gsDVs;j½ rFkk blds ckn dktjh&588 ¼4870 fd-xzk- 
çfr gsDVs;j½ ls vf/kdre gjk pkjk mit tcfd dktjh&581 
¼1563 fd-xzk- çfr gsDVs;j½ rFkk blds ckn ekud fdLe dktjh 
vatu&2178 ¼1510 fd-xzk- çfr gsDVs;j½ ls lokZf/kd 'kq"d inkFkZ 
mit izkIr gqbZA 

lso.k ?kkl esa lcls vf/kd ofrZdkxz xzg.k'khyrk vLQkVh 
ijkxdks"kksa ds pj.k ¼96-33±9-83 izfr'kr½ vkSj ijkxdks"k ds 
LQqVu pj.k ¼92-71±8-43 izfr'kr½ ij ns[kh xbZA blds vykok 
vf/kdre xzg.k'khyrk ¼100±10-88 izfr'kr½ lqcg 10 cts tcfd 
U;wure xzg.k'khyrk ¼29-21±3-83 izfr'kr½ lqcg 8 cts vkSj 9 
cts ns[kh xbZA 

cktjk lq/kkj dk;ZØe ds rgr] rhu LFkkuksa ¼tks/kiqj] 
tSlyesj vkSj chdkusj½ ij 15 tYnh idus okys ijh{k.k ladjksa ds 
ewY;k¡du esa ladj vkbZlh,e,&15222×lhtsMvkbZ&2021@3 us 
2620 fd-xzk- izfr gsDVs;j dh vf/kdre vkSlr vUu mit nh rFkk 
blds ckn lhtsM,p&271 ¼2447 fd-xzk- izfr gsDVs;j½ vkSj 
lhtsM,p&267 ¼2410 fd-xzk- izfr gsDVs;j½ ladj dh mit jghA 
vf/kd vukt mit ds fy, vk'kktud çfof"V;ksa dh igpku dh 
xbZA blds vykok] vkbZvkbZ,evkj] gSnjkckn dh ik¡p ,e,l 
iafDr;k¡ vkSj dktjh tks/kiqj dh vkj iafDr;k¡ ysdj 47 u, ladj 
fodflr fd, x,A ladj vkbZvkbZ,evkj,e,&7×,,lvkbZ& 
2023@4 lss vf/kdre vUu mit ¼3729 fd-xzk- izfr gsDVs;j½ 
izkIr gqbZ rFkk mlds ckn ladj vkbZvkbZ,evkj,e,&1× 
lhtsMvkbZ& 2020@9 vkSj vkbZvkbZ,evkj,e,&5× 
,,lvkbZ&2023@18 us Øe'k% 3334 fd-xzk- izfr gsDVs;j vkSj 
3395 fd-xzk- izfr gsDVs;j dh mit nhA

cktjk esa e`nq jksfey vkflrk jksx dh xaHkhjrk 0 ls 100 
izfr'kr rd ikbZ xbZA vfrlaosnu'khy çfof"V 7042,l esa jksx dh 
xaHkhjrk lcls vf/kd tcfd ijh{k.k çfof"V;ksa esa lcls de ntZ 
dh xbZA 150 çfof"V;ksa esa ls 20 çfof"V;ksa esa e`nq jksfey vkflrk 
jksx ds fy, laosnu'khyrk 5-3 ls 57-1 izfr'kr rd ns[kh xbZ 
tcfd ckdh çfof"V;k¡ jksx ds izfr çfrjks/kh ikbZ xbZaA blh rjg] 
CykLV dh xaHkhjrk 6-3 ls 62-5 izfr'kr rd ntZ dh xbZA çfof"V 
7042,l esa CykLV dh xaHkhjrk vf/kdre tcfd ijh{k.k çfof"V;ksa 
esa lcls de ikbZ xbZA 150 çfof"V;ksa esa ls 17 çfof"V;ksa us CykLV 
jksx ds izfr çfrjks/kh {kerk ntZ dh tcfd ckdh çfof"V;ksa us 
CykLV jksx ds izfr e/;e laosnu'khyrk ntZ dhA

Xokj dh loksZÙke ekud fdLe vkjthlh&1033 ¼934-2 
fd-xzk- izfr gsDVs;j½ dh rqyuk esa lh,tsMth J`a[kyk dh 

glaucum and Aeluropus lagopoides were dominant species 

on sand dunes and salt rann of Jaisalmer district, 

respectively.?

A comprehensive investigation into Banni grassland 

vegetation dynamics, utilizing NDVI data from 1990 to 

2020, revealed that the NDVI increased from 1990 to 2020, 

mainly due to P. juliflora expansion in Banni graslands.

Highest green fodder yield of Cenchrus ciliaris was 
-1

obtained from CAZRI-657 (5076 kg ha ) followed by 
-1

CAZRI-588 (4870 kg ha ), whereas CAZRI-581 showed 
-1

maximum dry matter yield (1563 kg ha ) followed by 
-1

CAZRI Anjan-2178 (1510  kg ha ). 

The highest stigma receptivity in Lasiurus sindicus 

was seen at the stage of indehiscent anthers (96.33±9.83%) 

and anther dehiscence stage (92.71±8.43%). The maximum 

receptivity of 100±10.88% was observed at 10 a.m. while 

the minimum receptivity of 29.21±3.83% was recorded at 8 

a.m. and 9 a.m. 

In pearl millet improvement program, among 15 early 

test hybrids evaluated at three locations (Jodhpur, Jaisalmer 

and Bikaner), hybrid ICMA-15222×CZI-2021/3 gave 
-1highest mean grain yield of 2620 kg ha  followed by the 

-1hybrids CZH-271 (2447 kg ha ) and CZH-267 (2410 kg 
-1ha ). Promising early hybrids based on higher grain yield 

were identified. Besides, five MS lines from IIMR, 

Hyderabad and R lines from CAZRI were used to develop 

47 new hybrids. The hybrid IIMRMA-7×ASI 2023/4 
-1showed highest grain yield of 3729 kg ha , followed by 

-1IIMRMA-1×CZI-2020/9 (3334 kg ha ) and IIMRMA-
-1

5×ASI 2023/18 (3395 kg ha ). 

The downy mildew severity in pearl millet ranged 

from 0 to 100% with highest being in susceptible line 7042S 

and lowest in pearl millet test entries. Out of 150 lines, 20 

entries showed susceptibility for the downy mildew ranging 

from 5.3 to 57.1%, rest of the lines were resistant against the 

downy mildew. Similarly, the blast severity ranged from 6.3 

to 62.5%, with highest incidence in 7042S and lowest in test 

entries. Out of 150 lines, 17 lines showed resistance against 

the blast disease, while the rest of the entries were 

moderately susceptible. 

Thirteen clusterbean entries of CAZG series gave 

10% increase in seed yield over the best check RGC-1033 
-1

(934.2 kg ha ). Two entries (CAZG-17-4-1 and CAZG-

20-8) have been promoted to AVT-I and two (CAZG-20-37 
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13 çfof"V;ksa esa cht mit esa 10 çfr'kr ls vf/kd dh o`f) ntZ 
dh xbZA nks çfof"V;ksa ¼lh,tsMth&17&4&1 vkSj lh,tsMth& 
20&8½ dks ,ohVh&1 esa txg feyh rFkk nks çfof"V;ksa 
¼lh,tsMth&20&37 vkSj lh,tsMth&20&46½ dks vkbZohVh esa 
cgq&LFkkud ewY;k¡du ds fy, lfEefyr fd;k x;kA

thok.kq >qylk jksx ds izfr çfrjks/k lzksr dh igpku gsrq 
lHkh ewY;k¡fdr Xokj thuizk#iksa us tsUFkkseksul ,DlksuksiksfMl 
isFkksoj lk;eksfIlfMl ds izfr vR;f/kd laosnu'khyrk fn[kkbZA 
pkj Xokj thuizk#iksa ;Fkk ,pth&2&20] vkjthlh&1002] 
vkjth&20&7 vkSj vkjthlh&1038 esa jksx çxfr oØ ds rgr 
{ks= dk eku ¼158½ U;wure ntZ fd;k x;kA

Xokj esa Hkzw.kiks"k dk eku 41-72 izfr'kr ds vkSlr ds lkFk 
38-57 izfr'kr ¼ih,uch½ ls 45-70 izfr'kr ¼,pth&2&20½ rd 
ns[kk x;kA vkj,y&16 esa Hkzw.k dh izfr'krrk lcls de ¼35-92 
izfr'kr½ rFkk lh,tsMth&19&9 esa fNyds dh izfr'krrk lcls 
vf/kd ¼19-31 izfr'kr½ ntZ dh xbZ A

eksB dh LFkkuh; ijh{k.k&1 dh 12 çfof"V;ksa esa ls] loksZÙke 
ekud fdLe vkj,evks&2251 dh mit ¼541 fd-xzk- izfr gsDVs;j½ 
dh rqyuk esa] 10 çfof"V;ksa ls 8 ls 53 izfr'kr rd vf/kd mit 
çkIr gqbZA LFkkuh; ijh{k.k&2 esa 12 esa ls 11 çfof"V;ksa uss loZJs"B 
ekud fdLe vkj,evks&257 ¼651 fd-xzk- izfr gsDVs;j½ dh rqyuk 
esa vf/kd mit iznku dhA LFkkuh; ijh{k.k&3 esa 4 çfof"V;ksa rFkk 
LFkkuh; ijh{k.k&4 esa lHkh 12 çfof"V;ksa us lacaf/kr loksZÙke ekud 
fdLe Øe'k% vkj,evks&2251 ¼700 fd-xzk- izfr gsDVs;j½ vkSj 
vkj,evks&257 ¼635 fd-xzk- izfr gsDVs;j½ ls vf/kd mit iznku 
dhA Pkkj LFkkuh; ijh{k.kksa esa] ihys ekstsd ok;jl jksx dk lcls 
de eku LFkkuh; ijh{k.k&1 esa eksB dh çfof"V lhtsM,evks& 
18&1&1 ¼1-7½] LFkkuh; ijh{k.k&2 esa lhtsM,evks&18&10 ¼1½] 
LFkkuh; ijh{k.k&3 esa lhtsM,evks&20&18 ¼1-7½ vkSj LFkkuh; 
ijh{k.k&4 esa lhtsM,evks&21&9 ¼1½ esa ntZ fd;k x;kA 

eksB esa iÙkh ds vkdkj vkSj MaBy dh yackbZ ds fy, 
oa'kkuqØe izfr#i v/;;u ls irk pyk fd ,dy thu iÙkh ds 
vkdkj vkSj MaBy dh yackbZ ds oa'kkuqØe dks fu;af=r djrs gaS] 
tgk¡ xgjh yksc okyh iÙkh ,oa yacs MaBy okys y{k.k çeq[krk ls 
O;ä fd, tkrs gSa tcfd de yksc okyh iÙkh ,oa NksVs MaBy 
y{k.k de çHkkoh gksrs gSaA 

Ng ijh{k.k çfof"V;ksa vkSj pkj ekud fdLeksa ds lkFk thjk 
ds rhu LFkkuksa ;Fkk tks/kiqj] chdkusj vkSj tSlyesj esa vk;ksftr 
fd, x, cgq&LFkkfud ijh{k.k esa tSlyesj esa mit dk Lrj de 
ik;k x;k rFkk ifjorZu xq.kkad ¼lhoh½ dk eku 23 izfr'kr ls 
vf/kd ntZ fd;k x;kA tks/kiqj ,oa chdkusj ds vkSlr vk¡dM+ksa ds 

and CAZG-20-46) were contributed for multi-location 

evaluation in IVT. 

The clusterbean genotypes evaluated for 

identification of resistance source against bacterial leaf 

blight, showed highly susceptible reaction against 

X. axonopodis pv cyamopsidis. Minimum area under 

disease progress curve (158) was obtained with four 

clusterbean genotypes, i.e., HG-2-20, RGC-1002, RGr-

20-7 and RGC-1038.

The endosperm content in clusterbean genotypes 

ranged from 38.57% (PNB) to 45.70% (HG-2-20) with a 

mean of 41.72%. The genotype RL-16 had lower (35.92%) 

germ percentage while CAZG-19-9 had higher (19.31%) 

hull percentage.

Among 12 moth bean entries in station trail-1 (ST-1), 

10 entries out yielded the best check variety RMO-2251 
-1

(541 kg ha ) by 8 to 53%. In ST-2, 11 out of 12 entries 

yielded more than the best check variety RMO-257 (651 kg 
-1ha ). In ST-3, four entries and in ST-4, all the twelve entries 

out yielded the respective best checks, viz., RMO-2251 
-1 -1

(700 kg ha ) and RMO-257 (635 kg ha ). In four station 

trials (STs), the lowest yellow mosaic virus disease score 

was recorded in moth bean entries CZMO-18-1-1 (1.7) in 

ST-1, CZMO-18-10 (1) in ST-2, CZMO-20-18 (1.7) in ST-3 

and CZMO-21-9 (1) in ST-4.

The studies on inheritance pattern for leaf shape and 

peduncle length of moth bean suggested that single genes 

governs leaf shape and peduncle inheritance, where the 

deep lobbed leaf and long peduncle trait is expressed 

dominantly while the shallow lobbed leaf and short 

peduncle trait is recessive. 

Among six test entries of cumin evaluated at three 

locations (Jodhpur, Jaisalmer and Bikaner) with four check 

varieties, the yield levels at Jaisalmer were low and CV was 

more than 23%. The entry GC-4 showed highest yield 
-1

(1257.5 kg ha ) on the basis of the average data of Jodhpur 
-1

and Bikaner while, CZC-135 (1272.0 kg ha ) was the 

higher yielder among all the test entries. 

Across the dates of sowing, cumin genotype CZC-94 

sown in 22.5 cm row spacing was found at par with GC-94 

sown at normal row spacing (30 cm) in terms of seed yield. 

Row spacing significantly influenced the harvest index of 

cumin genotypes CZC-94 and GC-4. Seed yield and 

biological yield of CZC-94 increased at 22.5 cm row 
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vk/kkj ij lokZf/kd mit] thlh&4 ¼1257-5 fd-xzk- izfr gsDVs;j½ 
esa ns[kh xbZ] tcfd ijh{k.k çfof"V;ksa esa lhtsMlh&135 ¼1272-0 
fd-xzk- izfr gsDVs;j½ vf/kd mit nsus okyh izfof"V FkhA

cqokbZ dh lHkh rkjh[kksa esa] 22-5 ls-eh- iafä nwjh ij cks, x, 
thjk ds thuÁk:i lhtsMlh&94 dks cht mit ds ekeys esa 
lkekU; iafä nwjh ¼30 ls-eh-½ ij cks, x, thlh&94 ds cjkcj 
ik;k x;kA thjk ds thu izk#iksa] lhtsMlh&94 vkSj thlh&4 esa 
iafä fjfä us Qly lwpdkad dks lkFkZd :i ls çHkkfor fd;kA 
lhtsMlh&94 esa 30 ls-eh- iafä fjfä dh rqyuk esa 22-5 ls-eh- 
iafä fjfä ds lkFk cht mit vkSj tSfod mit esa o`f) gqbZ] 
tcfd iafä varjky esa deh ds lkFk thlh&4 dh iSnkokj esa 
fxjkoV vkbZA gkykafd thlh&4 esas vf/kd tSfod mit ntZ dh 
xbZ tcfd lhtsMlh&94 esa thlh&4 dh rqyuk esa vf/kd Qly 
lwpdkad ntZ fd;k x;kA thjk esa cht mit vkSj tSfod mit ds 
lanHkZ esa cqokbZ dh frfFk;ksa ,oa thuizk#iksa dh ijLij fØ;k lkFkZd 
ikbZ xbZA thuizk#i lhtsMlh&94 us 15 vDVwcj] 15 uoacj vkSj 1 
tuojh dh cqokbZ ij vf/kd cht mit iznku dh] tcfd cqokbZ dh 
vU; frfFk;ksa ij lhtsMlh&94 ,oa thlh&4 ls leku cht mit 
izkIr gqbZA 15 vDVwcj dks cksbZ xbZ lhtsMlh&94 lss thlh&4 dh 
rqyuk esa vf/kd tcfd 15 uoacj dks cksbZ xbZ lhtsMlh&94 lss 
thlh&4 dh rqyuk esa de tSfod mit ntZ dh xbZA

tks/kiqj ftys ds Ñ"kdksa ds [ksrksa ij thjk thuizk#iksa ds 
ewY;k¡du ls Kkr gqvk fd yxHkx 3-2 izfr'kr dh vYi mit gkfu 
ds lkFk] lhtsMlh&94 mxkus ls ,d flapkbZ vkSj Qly 
ifjiDork ds ekeys esa yxHkx 25 ls 30 fnuksa dh cpr gks ldrh 
gSA 

bl o"kZ thjk ds fdlh Hkh thuizk#i us m[kVk jksx ds çfr 
çfrjks/k ugha fn[kk;k] tcfd ,d thuizk#i] lhtsMlh&96] esa 
m[kVk jksx dh 9-9 izfr'kr ?kVuk ns[kh xbZA pkj thuizk#i 10 ls 
20 izfr'kr vkiru dh lhek esa] 7 thuizk#i 20 ls 30 izfr'kr] 14 
thuizk#i 30 ls 40 izfr'kr] 20 thuizk#i 40 ls 50 izfr'kr] 9 
thuizk#i 50 ls 60 izfr'kr] 19 thuizk#i 60 ls 70 izfr'kr] 19 
thuizk#i 70 ls 80 izfr'kr] 23 thuizk#i 80 ls 90 izfr'kr rFkk 
30 thuizk#i 90 ls 100 izfr'kr vkiru dh lhek esa ntZ fd, 
x,A

cht mRiknu dk;ZØe ds rgr jch ,oa [kjhQ dh fofHkUu 
Qlyksa ds 22]913 fd-xzk- cht dk mRiknu fd;k x;kA esxk lhM 
rFkk lhM gc ifj;kstuk ds rgr nkyksa] cht elkyksa vkSj fryguksa 
dh fofHkUu fdLeksa ds lR;rk yscy cht mRikfnr fd, x,A cht 
mRiknu dk;ZØe tks/kiqj vkSj chdkusj esa pyk;k x;kA o"kZ ds 
nkSjku —f"k okfudh o`{kksa vkSj Qyksa dh dqy 1]13]437 xq.koÙkk;qä 
jksi.k lkexzh dk mRiknu fd;k x;kA

spacing as compared to the yield at 30 cm row spacing, 

while yields of GC-4 declined with reduction in row 

spacing. However, GC-4 recorded significantly higher 

biological yield across the sowing dates, whereas CZC-94 

recorded significantly higher harvest index as compared to 

GC-4. The genotype to date of sowing interaction in cumin 

was found significant in terms of seed yield and biological 

yield. Variety CZC-94 recorded significantly higher seed 

yield over GC-4 in 15 October, 15 November and 1 January 

sowing dates, while at other dates of sowing, CZC-94 was 

found at par with GC-4 in terms of seed yield. As compared 

to GC-4, CZC-94 recorded significantly higher biological 

yield in 15 October sowing and significantly lower 

biological yield in 15 November sowing.

The genotype evaluation trial conducted at farmers' 

field suggested that with a meager yield penalty of around 

3.2%, growing CZC-94 could save one irrigation and about 

25-30 days in terms of crop maturity.

This year none of the cumin germplasms showed 

resistance to wilt incidence, while one genotype (CZC-96) 

showed wilt incidence of only 9.9%. Four genotypes were 

in range of 10-20% incidence, 7 genotypes in range of 

20-30%, 14 genotypes in range of 30-40%, 20 genotypes in 

range of 40-50%, 9 genotypes in range of 50-60%, 19 

genotypes in range of 60-70%, 19 genotypes in range of 70-

80%, 23 genotypes in range of 80-90% and 30 genotypes in 

range of 90-100% incidence.

In the seed production program, 22,913 kg seed of 

different rabi and kharif season crops were produced. 

Truthfully labelled seed of different varieties of pulses, seed 

spices and oilseeds were produced under Mega Seed and 

Creation of Seed Hub project. The seed production program 

was undertaken at Jodhpur and Bikaner. Total 1,13,437 

number of quality planting material of agroforestry trees 

and fruits were produced during the year. 

A pomegranate hybrid (CAZRI-JSM-17), which is a 

cross of varieties Jalore Seedless and Mridula, produced 
-1maximum yield (21.56 kg plant ) and maximum fruit 

weight (200.59 g). Its juice content (42.35 to 55.75%) was 

much higher and TSS was equivalent to that of the 

commercial pomegranate varieties. Based on fruit size, fruit 

yield and colour of rind and aril, the genotype CAZRI-JSM-

17 was found to be the best hybrid of pomegranate suitable 

for this region.
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vukj ds ,d ladj ¼dktjh&ts,l,e&17½] tks tkykSj 
lhMysl vkSj e`nqyk fdLeksa dk Ø‚l gS] us vf/kdre mit ¼21-56 
fd-xzk- çfr ikS/kk½ vkSj vf/kdre Qy otu ¼200-59 xzk-½ ntZ 
fd;kA vukj dh O;kolkf;d fdLeksa dh rqyuk esa bldk jl va'k 
¼42-35 ls 55-75 çfr'kr½ cgqr vf/kd Fkk vkSj dqy ?kqyu“khy 
inkFkZ muds cjkcj FkkA Qy ds vkdkj] Qy dh mit vkSj 
fNyds vkSj cht ds jax ds vk/kkj ij] thuizk#i 
dktjh&ts,l,e&17 bl {ks= ds fy, mi;qä] vukj dk lcls 
vPNk ladj ik;k x;kA

,d 2 gsDVs;j ds lhfer flapkbZ okys ,dh—r —f"k ç.kkyh 
e‚My esa] ,d gsDVs;j esa cksbZ xbZ 'kL; Qlyksa ls 1]12]334 :i;s 
dh ldy vk; çkIr gqbZA vkS"k/kh; vkSj lqxaf/kr Qlyksa ls 
1]11]276 #i;s dh ldy vk; çkIr gqbZA bl ,dhÑr Ñf"k 
iz.kkyh ekWMy ls 4]61]243 :i, dh ldy vk; çkIr gqbZ tks o"kZ 
Ik;Zar dekscs'k lkeku :Ik ls forfjr FkhA

dqy {ks= dks] Qlyksa ¼70 çfr'kr½] Qyksa ¼27 çfr'kr½ vkSj 
lfCt;ksa ¼3 çfr'kr½ esa 'kkfey j[krs gq,] ikyh esa ,d ,dh—r 
—f"k ç.kkyh e‚My fodflr fd;k x;k] ftlesa cdjh bdkbZ 
¼5 eknk vkSj 1 uj½ vkSj lhek&o`{kkjksi.k ds :i esa vjMw Hkh 
'kkfey fd, x,A dqy 'kq) ykHk esa fofHkUu ?kVdksa dk ;ksxnku] 
vf/kdre ckxokuh ¼61-09 çfr'kr½ dk] mlds ckn Qlyksa ¼28-97 
çfr'kr½] i'kq/ku ¼9-46 çfr'kr½ vkSj —f"k okfudh ¼0-48 çfr'kr½ 
dk ns[kk x;k vkSj dsoy Qlyksa dh [ksrh okyh ikjaifjd —f"k 
ç.kkyh dh rqyuk esa ,dh—r —f"k ç.kkyh ls yxHkx 3 xquk vf/kd 
ykHk çkIr gqvkA 

ukS flafpr Qly ç.kkfy;ksa esa ls ewaxQyh vk/kkfjr Qly 
ç.kkyh esa eq[; mRikn dh mit vf/kd Fkh ¼4-96 ls 6-64 Vu izfr 
gsDVs;j½] blds ckn cktjk vkSj ewax vk/kkfjr Qly ç.kkyh dh 
mit jghA Ng lwpdkadksa dk mi;ksx djds la;qä lwpdkad dh 
x.kuk dh xbZ] ftldk eku 0-15 ls 0-78 rd jgk] tks 
ewaxQyh&xsgw¡ ç.kkyh ds fy, lcls de ¼0-15½ vkSj cktjk&puk 
¼0-78½ vkSj ewax&puk ¼0-78½ Qly ç.kkyh ds fy, vf/kdre ik;k 
x;kA lexz :i ls] ty] ÅtkZ vkSj mRikndrk dks ,d lkFk /;ku 
esa j[krs gq,] cktjk vkSj ewax&vk/kkfjr Qly ç.kkyh ikjaifjd 
ewaxQyh&vk/kkfjr Qly ç.kkyh ls csgrj ikbZ xbZA

ikyh esa yo.kh; flapkbZ dh fLFkfr esa xsgw¡&vk/kkfjr Qly 
ç.kkyh esa] ikjaifjd flapkbZ dh rqyuk esa cw¡n&cw¡n flapkbZ ds rgr~ 
ikuh dh vf/kd cpr ¼61-7 çfr'kr½ o mRikndrk ¼67-9 çfr'kr½ 
ds lkFk] e`nk esa lksfM;e dh ek=k ¼15-7 ls 17-2 çfr'kr½] 
lksfM;e /kkj.k vuqikr ¼19-1 çfr'kr½ vkSj fo|qr pkydrk 
¼25-03 çfr'kr½ de gqbZA xsgw¡wa&Tokj Qly ç.kkyh esa] ikjaifjd 
tqrkbZ ls izkIr xsgw¡ vkSj Tokj dh vUu mit ¼ Øe'k% 4034 fd-xzk- 
çfr gsDVs;j vkSj 1589 fd-xzk- çfr gsDVs;j½ dh rqyuk esa] LFkk;h 

In an integrated farming system (IFS) model of 2 ha 

with limited irrigation, arable crops in one ha gave gross 

return of Rs. 1,12,334. The medicinal and aromatic crops 

provided return of Rs. 1,11,276. The IFS model generated 

gross return of Rs. 4,61,243 which was fairly distributed 

over the year.

An integrated farming system model developed at 

Pali, comprised of crops (70% area), fruits (27% area) and 

vegetables (3% area), along with a goat unit (5 female and 1 

male) and boundary plantation of Ardu. The contribution of 

different IFS components in total net returns was maximum 

from horticulture (61.09%), followed by crops (28.97%), 

livestock (9.46%) and agroforestry (0.48%), and the IFS 

model fetched about 3 times more benefit over 

conventional farming system comprising of only crops 

cultivation. 

Among nine irrigated cropping systems, groundnut-

based cropping system had higher main product yield 
-1(4.96-6.64 t ha ) followed by pearl millet- and mung bean-

based cropping systems. A composite index, water-energy-

food nexus index (WEFNI), was computed using six 

indices, which ranged from 0.15 to 0.78, being the lowest 

for groundnut-wheat system (0.15) and the highest for pearl 

millet-chickpea (0.78) and mung bean-chickpea (0.78) 

cropping systems. Overall, considering water, energy and 

productivity together, the pearl millet- and mung bean-

based cropping systems were found to be better than the 

popular groundnut-based cropping systems.

In a wheat-based cropping system under saline 

irrigation condition at Pali, higher water saving (61.7%) 

and water productivity (67.9%), along with reduction in soil 

sodium content (15.7 to 17.2%), SAR (19.1%) and EC 

(25.03%) were observed under drip irrigation compared to 

conventional irrigation. Significantly higher grain yield of 

wheat and sorghum were recorded under permanent raised 
-1bed (4697 and 1920 kg ha ), followed by zero tillage (4322 

-1and 1703 kg ha ) as compared to yields under conventional 
-1tillage (4034 and 1589 kg ha ) under wheat-sorghum 

cropping system.

Mustard seed and straw yield was significantly 

affected by EC of groundwater and varieties in Bikaner 

conditions. On an average, 9.6% yield decline in seed and 

10.6% yield decline in straw was observed with increase in 
-1

EC from 3.4 to 6.2 dS m . Seed yield of variety Laxmi 
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:i ls mBh gqbZ D;kfj;ksa ds rgr vf/kdre ¼4697 fd-xzk- çfr 
gsDVs;j vkSj 1920 fd-xzk- çfr gsDVs;j½ ikbZ xbZ] o blds ckn 
'kwU; tqrkbZ ¼4322 fd-xzk- çfr gsDVs;j vkSj 1703 fd-xzk- çfr 
gsDVs;j½ esa ikbZ xbZA

chdkusj dh ifjfLFkfr;ksa esa] ljlksa ds cht vkSj iqvky dh 
mit ij ty dh fo|qr~ pkydrk vkSj ljlksa dh fdLeksa dk 
ijLij lkFkZd çHkko ntZ fd;k x;kA flapkbZ ty dh fo|qr~ 
pkydrk esa o`f) ¼3-4 ls 6-2 Mslh lhesal çfr eh-½ ds lkFk cht 
dh mit esa vkSlru 9-6 çfr'kr vkSj Hkwls dh mit esa 10-6 
çfr'kr dh fxjkoV ns[kh xÃA flapkbZ ty dh lcls de fo|qr~ 
pkydrk ¼3-4 Mslh lhesal çfr eh-½ ij fdLe y{eh dh cht mit 
¼1-50 Vu çfr gsDVs;j½ vf/kdre fo|qr~ pkydrk ¼6-2 Mslh 
lhesal çfr eh-½ ij lh,l&58 ¼1-51 Vu çfr gsDVs;j½ vkSj 
lh,l&60 ¼1-43 Vu çfr gsDVs;j½ fdLeksa dh cht mit ds 
led{k ikbZ xbZA

ekykckj uhe o cktjk var%Qly ç.kkyh esa] cktjk dh 

mit 1503-6±75-30 fd-xzk- çfr gsDVs;j ¼6 eh- × 6 eh- isM+ksa dh 

nwjh esa½ ls ysdj 1908-5±7-08 fd-xzk- çfr gsDVs;j ¼6 eh- × 9 eh- 
isM+ksa dh nwjh esa½ rd FkhA gou $ cktjk Ñf"k ç.kkyh esa] 

vukt dh mit isM+ksa dh 6 eh- × 12 eh- dh nwjh ij vf/kdre 

¼1856-5±107-63 fd-xzk- çfr gsDVs;j½ ntZ dh xbZA

jksi.k ds 72 eghus ckn vjMw us 8 eh- × 8 eh- ¼5-91 eh-½ 

rFkk 6 eh- × 6 eh- ¼5-88 eh-½ dh nwjh ij isM+ dh Å¡pkbZ esa 

4 eh- × 4 eh- ¼4-96 eh-½ nwjh dh vis{kk lkFkZd o`f) ntZ dhA 
var%Qlyksa ls o`{kksa dh o`f) ij dksbZ çHkko ugha iM+kA [kstM+h esa] 
isM+ dh Å¡pkbZ vkSj d‚yj O;kl esa o`{kksa ds chp dh nwjh o 
var%Qlyksa dk dksbZ lkFkZd çHkko ugha iM+kA

'kq"d e`nkvksa esa N% o"kZ rd yxkrkj tSfod [kkn ds ç;ksx ls 
¼[kjhQ ds ekSle esa 10 Vu xkscj dh [kkn çfr gsDVs;j½ cktjk 
vkSj xsgw¡ dh mit Øe'k% 2123 vkSj 4193 fd-xzk- çfr gsDVs;j 
izkIr gqbZA cktjk vkSj xsgw¡ dh vfèkdre mit ¼Øe'k% 2386 vkSj 
4493 fd-xzk- çfr gsDVs;j½ 150 çfr'kr ,uihds ds vuqiz;ksx esa 
ns[kh xbZ] tcfd U;wure mit iw.kZ fu;a=.k ¼Øe'k% 1214 vkSj 
2144 fd-xzk- çfr gsDVs;j½ esa ns[kh xbZA 5 Vu xkscj dh [kkn çfr 
gsDVs;j $ 100 çfr'kr vuq'kaflr moZjd [kqjkd ds ç;ksx ls 
cktjk vkSj xsgw¡ dh vUu mit esa fu;a=.k dh rqyuk esa Øe'k% 90 
vkSj 108 çfr'kr o`f) fu;a=.k dh rqyuk esa] rFkk 11 vkSj 
6 çfr'kr dh o`f) vuq'kaflr moZjd ek=k dh rqyuk esa gqbZA

vtSfod mipkj] fo'ks"kdj lesfdr iks"k.k çca/ku ls thjk] 
ljlksa] cktjk vkSj ewax dh mit esa dkQh o`f) gqbZ] ftlesa lcls 
vf/kd o`f) thjk esa 1130 fd-xzk- Áfr gsDVs;j vkSj ljlksa esa 2910 
fd-xzk- Áfr gsDVs;j ikbZ xbZA tSfod mipkjksa ls Hkh mit esa lq/kkj 

-1 -1 
(1.50 t ha ) at 3.4 dS m EC was at par with seed yields of 

-1 -1varieties CS-58 (1.51 t ha ) and CS-60 (1.43 t ha ) at EC of 
-16.2 dS m .

In a M. dubia and pearl millet intercropping system, 
-1 

grain yield of pearl millet ranged from 1503.6±75.30 kg ha
-1 

(at 6 m × 6 m spacing of trees) to 1908.5±7.08 kg ha (at 6 m 

× 9 m tree spacing) in different spacings. In G. arborea + 

pearl millet system, grain yield was highest (1856.5±107.63 
-1

kg ha ) in 6 m × 12 m tree spacing.

At 72 months after planting, Ailanthus excelsa 

recorded significantly higher tree height at 8 m × 8 m 

(5.91 m) and 6 m × 6 m (5.88 m) compared to that at 4 m × 

4 m spacing (4.96 m). Intercrops did not affect the tree 

growth. In P. cineraria, spacing and intercrops were not 

observed to exert any significant effect on tree height and 

collar diameter.

Continuous cropping for six years with organic 
-1manure application (10 t FYM ha  during kharif season) 

-1produced 2123 and 4193 kg ha  grain yield of pearl millet 

and wheat, respectively, in arid soils. Maximum yields of 
-1

pearl millet and wheat (2386 and 4443 kg ha , respectively) 

were recorded with 150% NPK application, while 

minimum yields were observed with absolute control 
-1

(1214 and 2144 kg ha , respectively). Application of 
-1

5.0 t FYM ha  + 100% RDF increased pearl millet and 

wheat grain yields by 90 and 108% over control and 11 and 

6%, respectively, over 100% RDF.

Inorganic treatments, particularly integrated nutrient 

management, significantly enhanced crop yields of cumin, 

mustard, pearl millet and mung bean, the highest being 
-1 -11130 kg ha  in cumin and 2910 kg ha  in mustard. Organic 

treatments also improved yields, with cow dung being the 
-1

most effective, especially for cumin (938 kg ha ) and 
-1

mustard (2130 kg ha ). Prophylactic measures in organic 

plots for disease control showed that a spray of Calotropis 

procera, Prosopis juliflora and neem leaves extract was 

effective for management of Alternaria blight, while 

Trichoderma harzianum was effective against bacterial 

blight in mung bean. 

Pearl millet under natural farming showed a 23.2% 

increase in grain yield compared to the yield under control 
-1

(2260 kg ha ), while mustard exhibited 7.3% increase in 

yield under natural farming over the yield in control (1710 
-1kg ha ). Conventional farming gave the highest yields of 
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gqvk] ftlesa xkscj dh [kkn fo'ks"kdj thjk ¼938 fd-xzk- Áfr 
gsDVs;j½ vkSj ljlksa ¼2130 fd-xzk- Áfr gsDVs;j½ ds fy, lcls 
çHkkoh ikbZ xbZA jksx fu;a=.k ds fy, tSfod Hkw[kaM esa dh xbZ 
çksQkbZysfDVd mik;ksa esa vkd] foyk;rh ccwy vkSj uhe ds iÙkksa ds 
vdZ dk fNM+dko lHkh rhuks Qlyksa esa vYVjusfj;k CykbV ds 
çca/ku ds fy, çHkkoh ik;k x;k] tcfd VªkbdksMekZ gkftZ;kue 
ewax dh Qly esa thok.kq CykbV ds f[kykQ çHkkoh ik;k x;kA 

çk—frd [ksrh ds rgr~ cktjk dh mit esa fu;a=.k ¼2260 
fd-xzk- izfr gsDVs;j½ dh rqyuk esa 23-2 izfr'kr dh o`f) ns[kh xbZ] 
tcfd ljlksa dh çk—frd [ksrh ds varxZr ¼1830 fd-xzk- izfr 
gsDVs;j½ mit esa 7-3 izfr'kr dk lq/kkj ns[kk x;kA ikjaifjd [ksrh 
esa nksuksa Qlyksa dh lokZf/kd iSnkokj ntZ dh xbZA dhV fu;a=.k ds 
lanHkZ esa] bfeMkDyksfçM 17-8 izfr'kr ,l,y ¼1-5 fe-yh- Áfr 
yhVj½ ls pkSik vkSj lQsn e[[kh ds fo#) vf/kdre lQyrk nj 
¼45-1 ls 90-2 izfr'kr rd½ ikbZ xbZA tSfod mipkjksa esa] uhe ds 
cht dk vdZ 5 izfr'kr dhV fu;a=.k ds ekeys esa lcls vPNk 
ik;k x;kA

Ckktjk dh Qly ds mij] vkSlr nSfud dkcZu 
Mkbv‚DlkbM çokg fnu ds le; lcls de ¼&13-40 ekbØkseksy 
çfr oxZ eh- çfr lsdaM½ ik;k x;k] rFkk çdk'k la'ys"k.k ds ek/;e 
ls Qly esa dkcZu Mkbv‚DlkbM ds vkRelkr~ gksus ds dkj.k 
bldk eku udkjkRed ntZ gqvk] tcfd jkr ds le; bldk eku 
vf/kd ¼2-59 ekbØkseksy çfr oxZ eh- çfr lsdaM½ ik;k x;k tks 
eq[; :i ls Qly ds 'olu ds dkj.k FkkA 

puk esa] ty ruko jfgr fLFkfr dh rqyuk esa lkis{k ty 
ek=k] ty {kerk] f>Yyh fLFkjrk lwpdkad vkSj cht mit esa ty 
ruko dh fLFkfr esa Øe'k% 20] 17] 22 vkSj 24 Áfr'kr dh fxjkoV 
ns[kh xbZA ikS/k&laj{kdksa ds cfgtkZr vuqç;ksx us puk dh Qly 
esa ikuh ds ruko ds çfrdwy çHkko dks de fd;k vkSj 1-0 fefy 
eksy ¼eh-eks-½ lSfyflfyd vEy] 0-1 eh-eks- csatkby ,Msfuu vkSj 
1-0 eh-eks- lksfM;e ukbVªksçqlkbM ds vuqç;ksx ls puk ds 
thuçk:iksa esa lkis{k ty ek=k] ty {kerk] f>Yyh fLFkjrk 
lwpdkad vkSj cht mit esa Øe'k% 9 lss 16] 18 ls 22] 22 ls 30 
vkSj 11 ls 23 Áfr'kr lqèkkj gqvkA ikuh ds fNM+dko okys fu;a=.k 
dh rqyuk esa lkis{k ty ek=k] f>Yyh fLFkjrk lwpdkad vkSj cht 
mit esa lcls vfèkd o`f) 1-0 eh-eks- lSfyflfyd vEy ds lkFk] 
mlds ckn 1-0 eh-eks- lksfM;e ukbVªksçqlkbM vkSj 0-1 eh-eks- 
csatkby ,Msfuu ds lkFk ntZ dh xÃA 

ljlksa esa] ty;qä fLFkfr dh rqyuk esa ikuh dh deh ls 
çdk'k la'ys"kd nj] ok"iksRltZu nj] jaèkz pkyu vkSj cht mit esa 
Øe“k% 21] 22] 19 vkSj 17 Áfr'kr dh deh gqÃA ikS/k&laj{kdksa ds 
vuqç;ksx us ikuh ds ruko ds çfrdwy çHkko dks de fd;k vkSj 
ljlksa ds pkj thuçk:iksa esa] 1-0 eh-eks- lSfyflfyd vEy] 

both the crops. In terms of pest control, imidacloprid 
-117.8% SL (1.5 ml L ) showed the highest pest control 

(45.1-90.2%) against aphids and whiteflies. Among the 

organic treatments, neem seed extract at 5% was found to be 

the most effective for pest control.

The mean diurnal CO  flux over pearl millet crop 2

-2 -1canopy was lowest (-13.40 µmole m  s ) during daytime, 

which was negative due to assimilation of CO in crop 2 

canopy through photosynthesis, while it was higher (2.59  

-2 -1µmole m  s ) during the night time, which was mainly due 

to crop respiration.

Relative water content (RWC), water potential (Øw), 

membrane stability index (MSI) and seed yield of gram 

declined by 20, 17, 22 and 24%, respectively, due to water 

stress as compared to well-watered condition. The 

exogenous application of phyto-protectants ameliorated the 

adverse effect of water stress in gram crop and application 

of 1.0 mM Salicylic acid, 0.1 mM Benzyl adenine and 1.0 

mM Sodium nitroprusside significantly (p<0.05) improved 

RWC, Øw, MSI and grain yield of gram genotypes by 

9-16%, 18-22%, 22-30% and 11-23%, respectively, as 

compared to water spray control. The highest enhancement 

in RWC, MSI and seed yield was recorded with 1.0 mM 

Salicylic acid followed by 1.0 mM Sodium nitroprusside 

and 0.1 mM Benzyl adenine compared to control.

In case of mustard, water deficit caused 21, 22, 19 and 

17% reduction in photosynthetic rate (P ), transpiration rate N

(E), stomatal conductance (g ), and seed yield compared to s

well-watered condition. The application of phyto-

protectants reduced the adverse effect of water stress and 

the exogenous application of 1.0 mM Salicylic acid, 0.2 

mM Benzyl adenine and 1.0 mM Sodium nitroprusside 

significantly (p<0.05) improved photosynthetic rate, 

transpiration rate, stomatal conductance and seed yield by 

15-32%, 18-26%, 19-29% and 12-18%, respectively in four 

mustard genotypes, compared to water sprayed control. The 

improvement in seed yield was highest with 1.0 mM 

Salicylic acid (18%) followed by 1.0 mM Sodium 

nitroprusside (16%) and 0.2 mM Benzyl adenine (12%) as 

compared to the control.

Application of developed plant growth promoting 

rhizobacterial (PGPR) consortium, with 100% NPK, 

enhanced pearl millet and mung bean yields by 6-8% in 

Jodhpur, Pali and Bikaner as compared to yields with 100% 

NPK alone. PGPR consortium application, with 75% NPK, 
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0-2 eh-eks- csatkby ,Msfuu vkSj 1-0 eh-eks- lksfM;e ukbVªksçqlkbM 
ds cfgtkZr vuqç;ksx ls] ty fNM+dko fu;a=.k dh rqyuk esa] 
çdk'k la'ys"kd nj] ok"iksRltZu nj] jaèkz pkyu vkSj cht mit esa 
Øe'k% 15 ls 32] 18 ls 26] 19 ls 29 vkSj 12 ls 18 Áfr'kr lqèkkj 
gqvkA fu;a=.k dh rqyuk esa cht mit esa lcls vfèkd lqèkkj 1-0 
eh-eks- lSfyflfyd vEy ¼18 Áfr'kr½ ds lkFk ntZ fd;k x;k 
rFkk blds ckn 1-0 eh-eks- lksfM;e ukbVªksçqlkbM ¼16 Áfr'kr½ 
vkSj 0-2 eh-eks- csatkby ,Msfuu ¼12 Áfr'kr½ ds lkFk ik;k x;kA

lkS izfr'kr ,uihds ds lkFk ikS/kksa dh o`f) dks c<+kok nsus 
okys jkbtkscSDVhfj;k ¼ihthihvkj½ ds fodflr la?k ds vuqç;ksx 
ls] vdsys 100 izfr'kr ,uihds dh rqyuk esa] tks/kiqj] ikyh vkSj 
chdkusj esa ijh{k.kksa esa cktjk vkSj ewax dh iSnkokj 6 ls 8 izfr'kr 
rd c<+ xbZA ihthihvkj la?k ds vuqiz;ksx ls] 75 izfr'kr ,uihds 
ds lkFk] xkscj dh [kkn ds lkFk ;k mlds fcuk] nksuksa Qlyksa esa 
vdsys 100 izfr'kr ,uihds ds vuqiz;ksx ds cjkcj mit izkIr 
gqbZA 

de flapkbZ ds varxZr rjcwt dh mit esa deha vkbZ ¼36-6 
Vu ls ?kVdj 33-3 Vu çfr gsDVs;j½A 4&fnolh; flapkbZ varjky 
dh rqyuk esa ¼31-5 Vu çfr gsDVs;j½] nSfud ¼34-9 Vu çfr 
gsDVs;j½ vkSj gj nwljs fnu flapkbZ ds vUrxZr ¼34-2 Vu çfr 
gsDVs;j½ csgrj Qy mit ÁkIr gqbZA lkekU; rjcwt dh Qy 
mit ¼29-3 Vu çfr gsDVs;j½ dh rqyuk esa] díw ewyoa`r ¼fdLe 
,u,l&55½ ij xzkf¶Vax ls izkIr Qy mit ¼25-7 Áfr'kr½ esa] 
ykSdh ewyoa`r ¼fdLe yxslh½ ij xzkf¶Vax ls izkIr Qy mit ¼17-7 
Áfr'kr½ dh rqyuk esa vf/kd o`f) gqbZA 

lgtu dks 40 çfr'kr lap;h iSu ok"ihdj.k Lrj ij 
flapkbZ nsus ij dqy rkth vkSj lw[kh ifÙk;ksa dh mit Øe'k% 38-5 
vkSj 8-1 Vu çfr gsDVs;j ntZ dh xbZ] tks 100 çfr'kr lap;h iSu 
ok"ihdj.k Lrj ij çkIr mit ls dkQh vf/kd FkhA lgtu ds 
l?ku jksi.k ¼40]000 ikS/ks çfr gsDVs;j½ ls rkth vkSj lw[kh ifÙk;ksa 
dh mit Øe'k% 56-9 vkSj 11-9 Vu çfr gsDVs;j ntZ dh xbZ] tks 
6]666 ikS/ks çfr gsDVs;j ?kuRo ij çkIr mit ls Øe'k% 199 vkSj 
193 çfr'kr vf/kd FkhA

tc lgtu vkSj cktjk usfi;j ladj dks 150 ls-eh- × 80 
ls-eh- dh nwjh ij yxk;k x;k vkSj mipkfjr ey&ty ls flapkbZ 
dh xbZ] rks lgtu dh Qly ls 80-1 vkSj 14-4 Vu çfr gsDVs;j 
rktk vkSj lw[kk pkjk dh iSnkokj ÁkIr gqbZ] tcfd cktjk usfi;j 
ladj }kjk lgtu dh rqyuk esa Øe'k% 16 vkSj 24 çfr'kr vf/kd 
rktk vkSj lw[kk pkjk ÁkIr gqvkA cktjk usfi;j ladj dh iwjh 
iSnkokj pjkus ;ksX; ikbZ xbZ] tcfd lgtu dh rktk vkSj lw[ks 
otu ds vk/kkj ij 30 vkSj 34 çfr'kr iSnkokj pjkus ;ksX; FkhA

with or without FYM, yielded equivalent to 100% NPK 

alone, in both the crops.

-1Watermelon fruit yield decreased from 36.6 t ha  
-1obtained with irrigation at 1.0 ETc to 33.3 t ha  under 

deficit irrigation (0.8 ETc). Fruit yield was higher when 
-1

irrigation was given daily (34.9 t ha ) and on alternate days 
-1

(34.2 t ha ) compared to yield at 4-day irrigation interval 
-1

(31.5 t ha ). Fruit yield increased with grafting on pumpkin 

rootstock (25.7%) more than on bottle gourd rootstock 
-1(17.7%) compared to un-grafted control (29.3 t ha ).

-1The total fresh and dry leaf yields of 38.5 and 8.1 t ha  

were recorded when moringa was given irrigation at 40% 

cumulative pan evaporation level, which were significantly 

higher than the yields obtained at 100% cumulative pan 

evaporation level. The dense planting of moringa (40,000 
-1

plants ha ) recorded significantly higher fresh and dry leaf 
-1

yields of 56.9 and 11.9 t ha , respectively, which were 199 
-1

and 193% higher than the yields at 6,666 plants ha  density.

When moringa and bajra napier hybrid were sown at 

150 cm × 80 cm spacing and irrigated with sewage-treated 

water, moringa crop produced fresh and dry fodder yields of 
 -180.1 and 14.4 t ha , respectively, while bajra napier hybrid 

gave 16 and 24% higher fresh and dry fodder yields, 

respectively, compared to moringa. Whole biomass of bajra 

napier hybrid was edible, while in case of moringa, it was 30 

and 34% on fresh and dry weight basis, respectively.

Chemical oxygen demand and biological oxygen 

demand reduced by 84 and 79% during rainy season, 86 and 

77% in winter and 89 and 76% in summer season in the 

treated water compared to untreated sewage water.

The average daily gain (ADG) in body weight of 
-1Marwari lambs was higher (96.52±6.19 g d ) in lambs 

given 10% moringa leaf meal (MLM), followed by lambs 
-1

given 6% MLM (83.58±5.40 g d ) in their diets compared to 
-1

the ADG in weight (80.83±5.52 g d ) of lambs, which were 

not given any MLM in the diet, indicating positive effect of 

MLM rich diets. The effect of MLM rich diets was more in 

male lambs than in female lambs. The ADG of 10% MLM 

fed group was 22.7 and 14.1% higher in male and female 

lambs, respectively, compared to the control group.

Total CO  emission per cattle was 1453 kg in 2

intensively managed (stall-fed) Tharparkar cattle and 720 

kg in semi-intensive management system (grazing with 
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vuqipkfjr ey&ty dh rqyuk esa mipkfjr ty esa 
jklk;fud v‚Dlhtu ek¡x vkSj tSfod v‚Dlhtu ek¡x esa o"kkZ 
dky esa 84 ,oa 79 çfr'kr dh deh] lnhZ esa 86 ,oa 77 çfr'kr dh 
deh vkSj xehZ esa 89 ,oa 76 çfr'kr dh deh ns[kh xbZA

ekjokM+h eseuksa ds 'kjhj ds otu esa vkSlr nSfud o`f) 

¼,Mhth½ mu eseuksa esa vf/kd ¼96-52±6-19 xzk- çfrfnu½ jgh ftUgsa 
10 çfr'kr lgtu iÙkh pw.kZ ¼,e,y,e½ fn;k x;k] mlds ckn 

mu eseuksa dk LFkku jgk ftUgsa 6 çfr'kr ,e,y,e ¼83-58±5-40 
xzk- çfrfnu½ fn;k x;k] tcfd mu eseuksa esa vkSlr nSfud o`f) 

lcls de jgh ¼80-83±5-52 xzk- çfrfnu½ ftUgsa vkgkj esa dksbZ 
,e,y,e ugha fn;k x;k] tks ,e,y,e&;qä vkgkj ds 
ldkjkRed çHkko dks n'kkZrk gSA ,e,y,e&;qä vkgkj dk çHkko 
eknk eseuksa dh rqyuk esa uj eseuksa esa vf/kd ik;k x;kA 
10 çfr'kr ,e,y,e f[kyk, x, lewg ds uj vkSj eknk eseuksa ds 
otu esa vkSlr nSfud o`f)] fu;a=.k lewg dh rqyuk esa Øe'k% 
22-7 vkSj 14-1 çfr'kr vf/kd jghA 

vDVwcj vkSj uoEcj ds nkSjku Fkkjikjdj xk;ksa dh xgu 
çca/ku ç.kkyh ¼Fkku ij f[kykuk½ esa çfr i'kq 1453 fd-xzk- dkcZu 
Mkbv‚DlkbM vkSj v/kZ&l?ku ç.kkyh ¼pjkbZ ds lkFk iwjd 
vkgkj½ esas 720 fd-xzk- dkcZu Mkbv‚DlkbM dk mRltZu gqvkA 
xgu ç.kkyh esa vka= vkSj [kkn ls dkcZu Mkbv‚DlkbM ds dqy 
mRltZu esa dsoy 28 izfr'kr dk ;ksxnku jgk] tcfd v/kZ&xgu 
ç.kkyh ds fy, ;g ek=k 55 izfr'kr FkhA

de rkieku ¼350 fMxzh lsfYl;l½ ij vjaMh] dikl ds 
Qly vo'ks"kksa vkSj foyk;rh ccwy dh NksVh 'kk[kkvksa ls rS;kj 
ck;kspkj 'kq"d dPN dh yo.kh; vkSj {kkjh; e`nk esa mi;ksx ds 
fy, vf/kd mi;qä ik;k x;k D;ksafd blesa ih,p vkSj fo|qr 
pkydrk dk Lrj de ik;k x;k RkFkk bl rkieku Ikj 32-3 ls 
33-7 çfr'kr rd dh vf/kd iquZÁkfIr nj Hkh ikbZ xbZA 

ruksV&yksaxsokyk {ks= ls ,d= fd, x, lHkh pkjksa 'kq"d 
>kfM+;ksa ds uewuks esa ls] Qksx ds iÙkksa ¼52-43 fe-xzk- ,Ld‚fcZd vEy 
led{k çfr xzk-½ vkSj [khai dh tM+ ¼64-23 fe-xzk- ,Ld‚fcZd vEy 
led{k çfr xzk-½ ds uewukas esa vf/kdre ,aVhv‚DlhMsaV xfrfof/k 
ikbZ xbZ tcfd cqbZ dh iÙkh vkSj tM+ ds uewuksa esa ,aVhv‚DlhMsaV 
xfrfof/k U;wure FkhA

dqeV ds dqy 6]355 isM+ksa dks dktjh&xksan mRçsjd ls 
mipkfjr fd;k x;k] ftlds ifj.kkeLo:i yxHkx 3180 fd-xzk- 
vjch xksan dk mRiknu gqvkA ckM+esj ftys dh pkSgVu vkSj ck;rq 
rglhyksa o tks/kiqj ftys dh 'ksjx<+ vkSj Qyksnh rglhyksa ds 31 
ls vf/kd xk¡oksa rFkk ukxkSj] tSlyesj vkSj tkykSj ftyksa ds dqN 
xk¡oksa esa fdlkuksa us cM+s iSekus ij vjch xksan mRçsj.k rduhd dks 
viuk;k gSA 

supplementary feeding) during October and November. In 

intensive system, enteric emission and manure contributed 

only 28% of the total CO  emission, whereas corresponding 2

value for semi-intensive system was 55%. 

Biochar prepared from crop residues of castor, cotton 

and small branches of Prosopis juliflora at lower 

temperatures (350°C) were found to be more suitable for 

application in saline and alkaline soils of arid Kutch as it has 

lower pH and EC levels; in addition to higher recovery rates 

ranging from 32.3 to 33.7%.

Among four arid shrubs, maximum antioxidant 

activity was found in Calligonum Poligonoids (Phog) 
-1leaves (52.43 mg ascorbic acid eq. g ) and Leptadenia 

pyrotechnica (Kheemp) root (64.23 mg ascorbic acid eq. 
-1

g ) samples collected from Tanot-Longewala area. The 

antioxidant activity was lower in Aerva javanica (Bui) leaf 

and root sample. 

A total of 6,355 trees of Acacia senegal were treated 

with CAZRI gum inducer, resulting in production of 

approximately 3180 kg gum Arabic. The gum inducing 

technology has been adopted on large scale by famers of 

more than 31 villages of Chauhatan and Baytu tehsils of 

Barmer district; Shergarh and Phalodi tehsils of Jodhpur 

district; and some villages of Nagaur, Jaisalmer and Jalore 

districts. 

Shelf life of pearl millet extrudates, stored in 

metalized polyester polyethylene at ambient conditions, 

was found to be five months. The level of free fatty acids in 

high density polyethylene packaging increased from less 

than 0.05% to 0.32% after 120 days when filled with air and 

up to 0.28% when filled with nitrogen. 

Aphids, thrips, whiteflies, mites, Anar butterfly and 

hoppers infested pomegranate plants during 29-52 standard 
-1 

meteorological weeks. Neem oil 2 ml L + spinetoram 11.7 
-1SC 0.5 ml L  was found to be the best treatment against 

-1
thrips while, Beauveria bassiana @ 8 g or 6 ml L  + 

-1 -1 spinetoram 11.7 SC 0.9 ml L  and neem oil 2 ml L + 
-1

spinetoram 11.7 SC 0.5 ml L  were found the most 

effective against whiteflies in pomegranate. The 
-1 combination of imidacloprid 17.8 SL 0.1 ml L + 

-1 -1 spinetoram 11.7 SC 0.5 ml L and neem oil 2 ml L + 
-1 

spinetoram 11.7 SC 0.5 ml L were found to be the most 

effective against aphids in pomegranate followed by 
-1imidacloprid 17.8 SL @ 0.3 ml L .
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ifjos'kh; HkaMkj.k fLFkfr;ksa esa] /kkrq—r i‚fy,LVj i‚yhFkhu 
esa j[ks x, cktjk ds ,DlVªwMsV~l dhs HkaMkj.k vk;q ik¡p eghus dh 
ntZ dh xbZA 120 fnuksa ds ckn vf/kd ?kuRo okyh i‚yhFkhu esa] 
eqä olk;qä vEy dh ek=k] gok ds lkFk Hkjs x, ikmp esa 0-05 ls 
de ds Lrj ls c<+dj 0-32 çfr'kr ikbZ xbZ vkSj ukbVªkstu ds 
lkFk Hkjs x, ikmp esa 0-28 çfr'kr ikbZ xbZA 

ekgw] fFkzIl] lQsn efD[k;k¡] ?kqu] vukj frryh vkSj g‚ij us 
vukj dks 29 ls 52 ekud ekSle lIrkg ds nkSjku laØfer fd;kA 
uhe rsy $ LikbuV‚eZ 11-7 ,llh ¼2 fe-yh- izfr yh- $ 0-5 
fe-yh- izfr yh- dh nj ls½ dk fNM+dko vukj ds ikS/kksa esa fFkzIl ds 
fu;a=.k ds fy, lcls vPNk mipkj ik;k x;k tcfd C;wosfj;k 
cSfl;kuk $ LikbuV‚eZ 11-7 ,llh ¼8 xzk- vFkok 6 fe-yh- izfr yh- 
$ 0-9 fe-yh- izfr yh- dh nj ls½ vkSj uhe rsy $ LikbuV‚eZ 11-7 
,llh ¼2 fe-yh- izfr yh- $ 0-5 fe-yh- izfr yh- dh nj ls½ ds 
fNM+dko lQsn efD[k;ksa ds fu;a=.k gsrq lcls çHkkoh ik, x,A 
bfeMkDyksfçM 17-8 ,l,y $ LikbuV‚eZ 11-7 ,llh ¼0-1 fe-yh- 
izfr yh- $ 0-5 fe-yh- izfr yh- dh nj ls½ rFkk uhe rsy $ 
LikbuV‚eZ 11-7 ,llh ¼2 fe-yh- izfr yh- $ 0-5 fe-yh- izfr yh- 
dh nj ls½ dk la;kstu ekgw ds fu;a=.k gsrq lcls çHkkoh ik;k x;k 
rFkk blds ckn bfeMkDyksfçM 17-8 ,l,y ¼0-3 fe-yh- izfr yh- 
dh nj ls½ ds fNM+dko ls ekgw ds fu;a=.k esa lkFkZd lQyrk 
feyhA 

VªkbdksMekZ ,ÝksgkftZ;kue LVªsu 1,Q $ ,U;wfjfucSflyl 
,U;wfjfufyfVdl LVªsu 16ch $ L;wMkseksukl ykydq,usafll LVªsu 
31ch $ cSflyl ykbdsfuQksfeZl LVªsu 223ch ds lw{e tSfod la?k 
ls mipkfjr thjk ds ikS/kksa esa >qylk jksx dk U;wure jksx lwpdkad 
¼32-47 izfr'kr½ vkSj vf/kdre jksx fu;a=.k ¼64-87 izfr'kr½ ns[kk 
x;kA blh izdkj] VªkbdksMekZ ,VªksCkzque LVªsu 15,Q] L;wMkseksukl 
iztkfr 2ch] vYdkfytsUl iztkfr 9ch] vkSj cSflyl osystsafll 
32ch ls mipkfjr thjk ds ikS/kksa us m[kVk jksx gsrq U;wure jksx 
lwpdkad ¼22-47 izfr'kr½ vkSj vf/kdre jksx fu;a=.k ¼76-35 
izfr'kr½ fn[kk;kA ;s fu"d"kZ thjk esa >qylk ,oa m[kVk jksx ds 
çca/ku esa lw{e tSfod la?k dh tSo fu;a=dksa ds :i esa çHkkoh {kerk 
dks js[kkafdr djrs gSaA

VªkbdksMekZ ds fofHkUu miHksnksa ;Fkk Vh- ,Lisjsye ¼isMkosxh½] 
Vh- gkftZ;kue ¼isMkosxh½] Vh- y‚fUxczkfp;kVe ¼tks/kiqj½] vkSj Vh- 
gftZ;kue ¼tks/kiqj½ ,oa ns'kt vkblksysV~l tSls lh,p,QvkbZch] 
,,u,Q,l,p,l2 rFkk bth,Qch,l1 lHkh esa uhe dsd dh 

8 8 8 8çHkko'khyrk Øe'k% 8×10 ] 7-6 10 ] 7-93 10 ] 7-56 10 ] 
8 8 8

7×10 ] 6-6×10  vkSj 7-6×10  lh,Q;w izfr xzk- ds eku ds lkFk 
yxkrkj cjdjkj jghA 

vkd] foyk;rh ccwy vkSj uhe dh ifÙk;ksa ds vdZ dk 
fNM+dko] vU; tSfod mipkjksa dh rqyuk esa thjk] ljlksa vkSj ewax 

× × ×

The consortia of Trichoderma afroharzianum strain 

1F + Aneurinibacillus aneurinilyticus strain 16B + 

Pseudomonas lalkuanensis strain 31B + Bacillus 

licheniformis strain 223B showed least disease index 

(32.47%) and highest disease control (64.87%) of cumin 

blight. Similarly, the consortia of Trichoderma 

atrobrunneum strain 15F, Pseudomonas sp. 2B, 

Alcaligenes sp. 9B, and Bacillus velezensis 32B showed 

least disease index (22.47%) and highest disease control 

(76.35%) of cumin wilt suggesting the microbial consortia 

could be effective biocontrol agents for managing diseases 

in cumin.

Neem cake consistently maintained high cfu counts 
8 8 8 8 8 8

(8×10 , 7.6×10 , 7.93×10 , 7.56×10 , 7×10 , 6.6×10  and 
8 -17.6×10 cfu g ) of diverse isolates of Trichoderma viz., T. 

asperellum (Pedavegi), T. harzianum (Pedavegi), T. 

longibrachiatum (Jodhpur), and T. harzianum (Jodhpur), 

alongside native isolates like ChFIB1, ANFHS2 and 

EGFBS1, respectively. 

Sprays of Calotropis procera + Prosopis juliflora + 

neem leaves extract was found superior as compared to 

other organic treatments for management of Alternaria 

blight in cumin, mustard and mung bean, while spray of 

Trichoderma was found effective for management of 

bacterial blight of mung bean. The initial population density 
3 -1of Fusarium oxysporum f. sp. cumini (13×10 cfu g  soil) 

3 -1increased to 21.6×10 cfu g  soil after the harvest of the 

crop. 

Five rodent species namely Tatera indica, 

Funambulus pennantii, Rattus rattus, Golunda elloiti, and 

Mus musculus were captured in different farming systems. 

F. pennantii was the dominant species (71.7%) in various 

farming systems, which caused major damage in 

pomegranate and date palm crops. More than nine species 

of rodent pests were trapped having wide variability (4.35 

to 43.48%) in different habitats of Nagaur, Bikaner, 

Jaisalmer, Barmer and Sikar districts. T. indica and 

Meriones hurrianae were the dominant species in the 

surveyed region. 

Kalmegh panchang at 1, 2 and 3% concentration in 

bait was very effective for management of Bandicoot 

rodents. 

Blue bull (Boselaphus tragocamelus) was the major 

vertebrate pest sighted across the surveyed area with 

highest density in Sumerpur, Mundwa and Kawas areas.
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ds vYVjusfj;k >qylk jksx ds çca/ku esa csgrj ik;k x;k tcfd 
VªkbdksMekZ dk fNM+dko ewax ds thok.kq >qylk jksx ds çca/ku gsrq 
csgrj FkkA thjk dh Qly dh mifLFkfr esa ¶;wtsfj;e 
v‚DlhLiksje Q-,lih- D;qfeuh dk çkjafHkd tula[;k ?kuRo 

13×10  lh,Q;w izfr xzk- e`nk Fkk tks Qly dh dVkbZ ds ckn 
3

c<+dj 21-6×10  lh,Q;w izfr xzk- e`nk gks x;kA 

fofHkUu —f"k ç.kkfy;ksa esa ik¡p —ard çtkfr;k¡ ikbZ xbZ] 
ftuesa VSVsjk bafMdk] QqukEcqyl isusaVh] jSVl jSVl] xksyqaMk 
,yksbVh vkSj el eLdqyl 'kkfey gSaA fofHkUu —f"k ç.kkfy;ksa esa 
,Q- isusaVh çeq[k çtkfr ¼71-1 çfr'kr½ Fkh] ftlus vukj vkSj 
[ktwj dh Qlyksa dks Hkkjh uqdlku igq¡pk;kA O;kid fofo/krk 
¼4-35 ls 43-48 çfr'kr½ ds lkFk] ukxkSj] chdkusj] tSlyesj] 
ckM+esj vkSj lhdj ftyksa ds fofHkUu vkoklksa esa —ardksa dh ukS ls 
vf/kd çtkfr;k¡ idM+h xbZaA losZ{k.k fd, x, {ks= esa Vh- bafMdk 
vkSj esfj;ksful gfj;kuh çeq[k çtkfr;k¡ ikbZ xbZA

pkjs esa 1] 2 vkSj 3 çfr'kr lkaærk okyk dkyes?k iapkax] 
cSafMdwV —Urdksa ds çca/ku ds fy, cgqr çHkkoh jgkA

uhyxk; ¼ckslsykQl Vªsxksdsesyl½ losZ{k.k {ks= esa ns[kk tkus 
okyk çeq[k d'ks#dh ihM+d tho Fkk] ftldk ?kuRo lqesjiqj] 
ewaMok vkSj dokl {ks=ksa esa lcls vf/kd FkkA

ÅtkZ ehVj }kjk fxzM ls tqM+s 100 fdyksokV —f"k&oksYVh; 
ç.kkyh ls mRiUu vkSlr QksVks&oksYVh; ÅtkZ dk eku 351 
fdyksokV çfr ?kaVk izfrfnu Fkk vkSj o"kZ Hkj esa mRikfnr ÅtkZ 
1]24]164 fdyksokV Fkh ftlls dqy 6]20]820 #i;s dk jktLo 
çkIr gqvkA fofHkUu QksVks&oksYVh; e‚Mîwy ij nSfud vkSlr /kwy 
dk Hkkj 0-116 ls 0-152 xzk- çfr oxZ eh- rd ik;k x;k ftldk 
ÅtkZ mRiknu ij lkFkZd çHkko ¼16 ls 40 çfr'kr½ ns[kk x;k] 
ftls QksVks&oksYVh; dk¡p ij gkbMªksQksfcd flfydksu vkWDlkbZM 
dh uSuks ijr }kjk de fd;k tk ldrk gSA nksgjh& vkSj 
frgjh&iafä —f"k oksYVh; ç.kkyh ds fu;a=.k] Nk;kafdr vkSj 
xSj&Nk;kafdr varj&{ks=ksa esa rkjkehjk vkSj ewax dh Qyu voLFkk 
ds nkSjku ekih xbZ çdk'k la'ys"kd :i ls lfØ; fofdj.k dh 
miyC/krk Nk;kafdr {ks= esa 55 ls 61 ekbØks eksy çfr oxZ eh- çfr 
lsdaM rFkk xSj&Nk;kafdr {ks= esa 128 ls 173 ekbØks eksy çfr oxZ 
eh- çfr lsdaM ikbZ xbZA bu nks —f"k&oksYVh; ç.kkfy;ksa esa 
rkjkehjk ¼63 çfr'kr½ vkSj ewax ¼27 ls 34 çfr'kr½ dh Qlyksa esa 
xSj&Nk;kafdr vUrj&{ks= dh rqyuk esa Nk;kafdr {ks= esa çdk'k 
la'ys"kd :i ls lfØ; fofdj.k esa lkFkZd deh ns[kh xbZA

—f"k&oksYVh; ç.kkyh ds varj&{ks=ksa esa thjk ¼5-3 çfr'kr½] 
v'oxa/kk ¼2-7 çfr'kr½ vkSj ikyd] pkSykbZ] ewyh vkSj xktj tSlh 
lfCt;ksa dh iSnkokj esa deh ¼7-32 ls 17-0 çfr'kr½ ns[kh xbZ 
tcfd rkjkehjk ¼8-1 çfr'kr½] ewax ¼13-10 çfr'kr½ vkSj I;kt 
¼3-18 çfr'kr½ dh iSnkokj esa o`f) gqbZA nksgjh&iafä —f"k&oksYVh; 

3

The average PV energy generated from 100 kW agri-

voltaic system (AVS) attached to the grid through a net 
-1meter was 351 kWh day  and the power generated over the 

year was 1,24,164 kWh that earned a total revenue of Rs. 

6,20,820. The daily average dust load on different PV 
-2modules varied from 0.116 to 0.152 g m , which 

significantly impacted energy production (16 to 40%) that 

can be reduced by nano-coating of hydrophobic SiO  on PV 2

glasses. Availability of photosynthetically active radiation 

(PAR) measured during reproductive stage of taramira and 

mung bean under control, shaded and non-shaded 

inter-space area of double and triple row AVS ranged from 
-2 -1 -2 -1

55-61 µmol m s  in shaded and 128-173 µmol m s  in 

unshaded area. A significant reduction in PAR was 

observed under shaded area compared to unshaded 

interspace area in taramira (63%) and mung bean (27-34%) 

crops in two AVSs. 

In interspaces of AVS, yield reduction was observed in 

case of cumin (5.3%), ashwagandha (2.7%) and vegetables 

like spinach, amaranthus, radish and carrot (7.32 to 17.0%), 

while there was increase in yields of taramira (8.1%), mung 

bean (13.10%) and onion (3.18%). In double-row AVS, 

economic yields of bottle gourd, ridge gourd and snap 

melon showed an increase of 68.6, 35.8 and 21.4%, 

respectively over the yield under control. Significant yield 

reduction was observed in yields of isabgoal (12.2 and 

26.2%), cumin (7.5 and 31.5%) and taramira (34.5 and 

57.7%) in shaded area compared to unshaded area of 

double-row AVS having half and full PV modules, 

respectively, in 25 kW AVS at RRS, Bhuj. 

Solar-cum-PCM based hybrid cooling system to chill 
-110 L milk day  was found profitable and economically 

viable with 16.56 B:C ratio and 4 month payback period. 

The computed chilling cost of milk was Rs. 2.40 per litre. 

A solar thermal-based hybrid oven was developed for 

baking 1.0 kg biscuit, having novelty of extended reflector 

for extra power capture during entire day. 

The electronic planter module was tested in laboratory 
-1and attained seed rate of 2.99 to 5.5 kg ha  in pearl millet 

-1 -1 and 0.97 to 1.51 kg ha  (rectangular groove) and 2.83 kg ha
 

(cylindrical groove) in cumin crop. Consistent dropping of 

seeds was also verified in preliminary field trial of the 

module retrofitted on existing cultivator. 

Analysis of farming systems prevailing in Pali district 

revealed that relatively higher average annual rainfall and 
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ç.kkyh esa ykSdh] rqjbZ vkSj [kjcwts dh vkfFkZd iSnkokj esa] fu;a=.k 
dh rqyuk esa Øe'k% 68-6] 35-8 vkSj 21-4 çfr'kr dh o`f) ns[kh 
xbZA {ks=h; vuqla/kku dsUæ] Hkqt esa 25 fdyksokV —f"k&oksYVh; 
ç.kkyh ds varxZr vk/ks& vkSj iw.kZ&ihoh e‚Mîwy okys nksgjh&iafä 
—f"k&oksYVh; ç.kkyh ds xSj&Nk;kafdr {ks= dh rqyuk esa Nk;knkj 
{ks= esa Øe'k% bZlcxksy ¼12-2 vkSj 26-2 çfr'kr½] thjk ¼7-5 vkSj 
31-5 çfr'kr½ vkSj rkjkehjk ¼34-5 vkSj 57-7 çfr'kr½ dh iSnkokj 
esa lkFkZd deh ns[kh xbZA 

lkSj&lg&ihlh,e vk/kkfjr gkbfczM 'khryu ç.kkyh ls 
çfrfnu 10 yhVj nw/k BaMk fd;k tk ldrk gS tks fd 16-56 
ykHk%ykxr vuqikr vkSj 4 efgus dh okilh vof/k ds lkFk 
ykHknk;d vkSj vkfFkZd :i ls O;ogk;Z ik;k x;kA nw/k BaMk djus 
dh ykxr 2-40 :i;s çfr yhVj vkadh xbZA

,d fd-xzk- fcfLdV idkus ds fy, lkSj rkih; ÅtkZ 
vk/kkfjr gkbfczM vksou fodflr fd;k x;k ftldh uohurk iwjs 
fnu lkSj fofdj.k ds ek/;e ls vfrfjä ÅtkZ çkIr djus ds fy, 
foLrkfjr ijkorZd gSA 

bysDVª‚fud jksi.k e‚Mîwy dk ç;ksx'kkyk esa ijh{k.k fd;k 
x;k vkSj cktjk esa 2-99 ls 5-5 fd-xzk- çfr gsDVs;j cht nj çkIr 
gqbZ rFkk thjk dh Qly esa 0-97 ls 1-51 fd-xzk- çfr gsDVs;j 
¼vk;rkdkj [kkaps½ vkSj 2-83 fd-xzk- çfr gsDVs;j ¼csyukdkj [kkaps½ 
cht nj çkIr gqbZA ekStwnk dYVhosVj ds VkbZu ij yxs e‚Mîwy ds 
çkjafHkd {ks= ijh{k.k esa chtksa ds yxkrkj fxjus dh Hkh iqf"V dh 
xbZA 

Ikkyh ftys esa çpfyr —f"k ç.kkfy;ksa ds fo'ys"k.k ls Kkr 
gqvkfd vis{kk—r vf/kd vkSlr o"kkZ vkSj flapkbZ dh igq¡p dk 
ftys esa —f"k ç.kkfy;ksa dh ç—fr ij çHkko iM+kA pkjk Qlyksa dh 
[ksrh vkSj Ms;jh lgdkjh lfefr;ksa rd igq¡p ds dkj.k 87 çfr'kr 
—"kd ifjokjksa ds fy, i'kq/ku ikyu çeq[k ek/;fed m|e FkkA 
ikyh ftys esa nks —f"k ç.kkfy;k¡ ¼ftlesa Qly fofo/khdj.k] 
i'kq/ku vkSj pkjk Qlysa vko';d ?kVd ds :Ik esa 'kkfey Fkha½ 
çeq[k FkhaA tSlyesj ftys esa [ksrh ç.kkfy;k¡ de vkSlr o"kkZ] 
jsrhyh ;k jsrhyh nkseV e`nk vkSj flapkbZ esa o`f) ls çHkkfor gqbZa gSaA

chdkusj ftys esa mRiknu ç.kkfy;ksa ds fofHkUu ?kVdksa esa] 
—f"k ;ksX; Qlysa] —f"k okfudh vkSj i'kqèku çeq[k ?kVd jgs] 
D;ksafd rhu mRiknu ç.kkfy;ksa esa 96 çfr'kr ?kjksa esa ;s ?kVd ik, 
x,A Qlysa $ —f"k okfudh $ i'kqèku o"kkZ&vkèkkfjr fLFkfr esa 
çeq[k —f"k ç.kkyh ¼73 çfr'kr½ Fkh] tcfd Qlysa $ —f"k okfudh 
$ i'kqèku $ ckxokuh Çlfpr ¼64 çfr'kr½ vkSj Çlfpr $ o"kkZ 
vkèkkfjr ¼69 çfr'kr½ nksuksa fLFkfr;ksa esa çeq[k —f"k ç.kkyh FkhA

lkeqnkf;d laifÙk lalk/kuksa ds iwxy] [kktwokyk vkSj 
iks[kj.k rglhyksa ds ukS p;fur xk¡oksa esa lrr çca/ku esa 55 çfr'kr 

farmers' access to irrigation had influence on the nature and 

extent of farming systems prevalent in the district. 

Livestock rearing was predominant secondary enterprise 

for 87% farm households because of cultivation of fodder 

crops and access to dairy cooperatives. Two farming 

systems (consisting of crop diversification, livestock and 

fodder crops as essential components) were predominant in 

Pali district. Farming systems in Jaisalmer district were 

influenced by low average annual rainfall, sandy/ sandy 

loam soils and recent increase in irrigation. 

Among different components of farming systems 

adopted in Bikaner district, arable crops, agroforestry and 

livestock were major components, as more than 96% 

households in three production systems had these 

components. Crops + agroforestry + livestock was major 

farming system (73%) in rainfed condition, while crops + 

agroforestry + livestock + horticulture was major farming 

system in irrigated (64%) condition as well as in production 

system having both irrigated and rainfed (69%) condition.

Sustainable management of common property 

resources (CPRs) in nine selected villages of Pugal, 

Khajuwala and Pokaran tehsils revealed that people's 

overall participation was 55% and less participation was 

observed in planning and maintenance stages as compared 

to development stage. Average 11.4 quintal fuel wood was 

collected by each family during the year from pasture 

CPRs, and on an average, 9 animals per family were grazing 

in pasture CPRs every day. 

Sand dune stabilization technology was effective in 

enhancing crop productivity, soil properties and carbon 

sequestration, besides providing economic products and 

decrease in drudgery. On an average, the estimated value of 
-1

economic products was Rs. 6.1 thousand ha  from pasture 
-1and wasteland, and 10.6 thousand ha  from orans in 

Bikaner-Jaisalmer belt of arid Rajasthan. 

The post-training assessment of livestock keepers was 

done and it was found that there was considerable increase 

in adoption of some scientific technologies, i.e, right 

milking practice, feeding colostrum and deworming. The 

technologies that required minimum or no cost were 

adopted more. Change in income after training was 

observed through increase in milk yield by 1-2.5%.

In Bilara block, 93% farm households depended on 

their own farms for fodder requirements, while in Luni 

block, 67% farm households rely on their own farms for 

fodder. 
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yksxksa dh Hkkxhnkjh] vkSj fodkl pj.k dh rqyuk esa ;kstuk vkSj 
j[kj[kko pj.kksa esa de Hkkxhnkjh ns[kh xbZA lkeqnkfd laifÙk 
lalk/kuksa esa pjkxkg ls o"kZ ds nkSjku çR;sd ifjokj }kjk vkSlr 
11-4 fDoaVy tykÅ ydM+h ,d= dh xbZ] çR;sd ifjokj ds 
vkSlru 9 i'kq lkeqnkf;d pjkxkgksa esa çfrfnu pj jgs FksA 

fVCck fLFkjhdj.k rduhd] vkÆFkd mRikn çnku djus vkSj 
dfBu ifjJe esa deh ykus ds vykok] Qly mRikndrk] e`nk ds 
xq.kksa vkSj dkcZu i`Fkôj.k dks c<+kus esa çHkkoh gSA 'kq"d jktLFkku 
ds chdkusj tSlyesj {ks= esa vkÆFkd mRiknksa dk vkSlr vuqekfur 
ewY; pjkxkg vkSj catj Hkwfe ls 6-1 gtkj #i, çfr gsDVs;j vkSj 
vksj.k ls 10-6 gtkj #i, çfr gsDVs;j ik;k x;kA

i'kqikydksa dk çf'k{k.k mijkar ewY;k¡du fd;k x;k vkSj ;g 
ik;k x;k fd dqN oSKkfud rduhdksa dks viukus esas dkQh o`f) 
gqbZ] tSls lgh nw/k nqgus dh çFkk] dksyksLVªe f[kykuk vkSj —fe 
eqfäA ftu rduhdksa ij U;wure ;k fcYdqy Hkh ykxr ugha yxrh 
mUgsa vf/kd viuk;k x;kA çf'k{k.k ds ckn nw/k dh iSnkokj esa 1 ls 
2-5 çfr'kr rd dh o`f) ds ek/;e ls vk; esa ifjorZu ns[kk x;kA

fcykM+k Cy‚d esa 93 çfr'kr —"kd ifjokj pkjs dh 
vko';drkvks ds fy, vius [ksrksa ij fuHkZj gSa] tcfd ywuh esa 67 
çfr'kr —"kd ifjokj pkjs ds fy, Lo;a ds [ksrksa ij fuHkZj gSaA 

tSlyesj ftys esa] lHkh ck/kkvksa esa cqfu;knh <k¡ps vkSj foÙkh; 
ck/kkvksa dks izFke LFkku feyk D;ksafd fdlku ds ikl [ksrh ds fy, 
vknku tSls mUur cht] jksi.k lkexzh ,oa moZjd vkfn [kjhnus ds 
fy, iSls dh deh FkhA rduhdh Kku esa deh dks rhljk LFkku 
feyk ftlesa dhV fu;a=.k ds ckjs esa tkx:drk dh deh lcls 
çeq[k ikbZ xbZA

Qly dVkbZ ds ckn çlaLdj.k esa fu;fer {kerk fuekZ.k 
çf'k{k.k ds ek/;e ls] tks/kiqj ftys ds xzkeh.k {ks=ksa esa efgyk,¡ 
vkfFkZd :i ls l'kä gqbZ gSaA os cSBdsa vk;ksftr djus] cSafdax 
lapkyu] ,Q,l,l,vkbZ ykblsal dk mi;ksx] yscy rS;kj djus] 
NksVh cpr] lnL;ksa dks _.k nsus] ,l,pth esa fd'rsa tek djus] 
O;olk; ls O;olk; ¼ch2ch½ vkSj O;olk; ls miHkksäk ¼ch2lh½ 
ysunsu ls ifjfpr gks xbZ gSaA laLFkku }kjk çf'kf{kr —"kd 
efgykvksa usa 09 flracj dks th&20 f'k[kj lEesyu esa cktjk 
mRiknksa dk çn'kZu fd;kA 

laLFkku }kjk fofHkUu xk¡oksa esa Qlyksa] ckxokuh] pkjk Qlyksa 
vkSj i'kqèku lfgr fofHkUu vfxze iafä çn'kZu dk;ZØe vk;ksftr 
fd, x,] rFkk buls 883 fdlkuksa dks çR;{k :i ls vkSj dÃ gtkj 
fdlkuksa dks bu LFkyksa ij vk;ksftr çf'k{k.k vkSj {ks= fnolksa ds 
ekè;e ls vçR;{k :i ls ykHk gqvkA dqy 18 ç{ks= ijh{k.k 75 
fdlkuksa ds [ksrksa ij fd, x,A

Qlyksa dh mUur fdLeksa ¼tSls xsgw¡ dh thMCY;w&11] 
,eih&1201] ljlksa dh ,uvkjlh,pch&101] thjk dh thlh&4 

Among all the constraints faced by the farmers in 

Jaisalmer district, infrastructure and financial constraints 

ranked first because of the lack of money to purchase inputs 

such as hybrid seeds, planting material, fertilizers etc. for 

farming. Technological constraints ranked third, where lack 

of awareness about insect pest control was the major one. 

Through regular capacity building trainings on post-

harvest processing, women were economically empowered 

in rural areas of Jodhpur district. They became familiar with 

conducting meetings, banking operations, use of FSSAI 

license, preparation of labels, small savings, loaning to 

members, depositing the instalments in SHG, business to 

business (B2B) and business to consumers (B2C) dealings. 

Farm-women trained at the institute showcased millet 

products in G-20 Summit in New Delhi on September 09. 

Various FLD programs, covering crops, horticulture, 

fodder crops and livestock were conducted in different 

villages, which benefitted 883 farmers directly and several 

thousand farmers indirectly through trainings and field days 

at these demonstration sites. Total 18 OFTs were conducted 

at 75 farmers' fields. 

Improved crop varieties of wheat (GW-11, MP-1201), 

mustard (NRCHB 101) and cumin (GC-4 and CZC-94) 

increased crop yields at farmers' fields substantially, 

ranging from 18.2 to 38.5%, resulting in additional net 

returns of up to Rs. 15,720. In kharif season, mung bean 
-1(MH-421) outperformed local variety, yielding 626 kg ha  

-1
with additional returns of Rs. 9,773 ha . Nutrient 

supplementation in livestock through multi-nutrient feed 

blocks led to a substantial increase in milk yield and profit, 

with B:C ratio ranging from 1.61 to 1.84. Integrated 

farming systems generated significant annual incomes, 

which were Rs. 1,00,243 and Rs. 3,37,349, with B:C ratio of 

1.67 and 2.02 in rainfed and irrigated IFS models, 

respectively.

A centrally sponsored scheme, Scheduled Caste Sub-

Plan (SCSP), is being implemented by the institute and its 

four regional research stations at Bikaner, Pali, Jaisalmer 

districts of Rajasthan and Bhuj district of Gujarat for the 

benefit of Scheduled Caste farm families. The main focus 

was on demonstrations of improved agricultural 

technologies. The covered technologies included arable 

crops, horticultural crops, animal husbandry, soil nutrition 

and capacity building of targeted farm families. Quality 

seed of arable crops, improved planting materials of 
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vkSj lhtsMlh&94½ us fdlkuksa ds [ksrksa ij 18-2 ls 38-5 izfr'kr 
rd mit o`f) çnf'kZr dh] ftlds ifj.kkeLo:i #- 15]720 rd 
dk vfrfjä ykHk çkIr gqvkA [kjhQ esa] ewax dh fdLe ,e,p&421 
us 626 fd-xzk- izfr gsDVs;j mit ntZ dh ftlls #- 9]773 izfr 
gsDVs;j dk vfrfjä ykHk çkIr gqvkA i'kq/ku esa iks"kd rRo 
vuqiwj.k] tSls fd cgq&iks"kd rRo QhM Cy‚d ds dkj.k nw/k dh 
mit vkSj ykHk esa i;kZIr o`f) gqbZ] ftlesa ykHk%ykxr vuqikr 
1-61 ls 1-84 jgkA ,dh—r —f"k ç.kkyh us lkFkZd okf"kZd vk; 
mRiUu dh] tks o"kkZ;qä vkSj flafpr ,dh—r —f"k ç.kkyh e‚My esa 
Øe'k% #- 1]00]243 o #- 3]37]349 Fkh rFkk ykHk%ykxr vuqikr 
Øe'k% 1-67 o 2-02 jgkA

Hkkjr ljdkj }kjk çk;ksftr vuqlwfpr tkfr mi&;kstuk 
¼,llh,lih½ dks Hkkjr ds 'kq"d {ks=ksa esa laLFkku vkSj blds 
jktLFkku ds chdkusj] ikyh] tSlyesj ftyksa vkSj xqtjkr ds Hkqt 
ftys esa fLFkr pkj {ks=h; vuqla/kku dsanzksa }kjk vuqlwfpr tkfr ds 
—"kd ifjokjksa ds fodkl ds fy, dk;kZfUor fd;k tk jgk gSA 
laLFkku esa ,llh,lih ;kstuk dk eq[; fcanq mUur —f"k 
çkS|ksfxfd;ksa dk çn'kZu jgkA 'kkfey dh xbZ çkS|ksfxfd;ksa esa —f"k 
Qlysa] ckxokuh Qlysa] i'kqikyu] e`nk iks"k.k ds lkFk&lkFk 
yf{kr —"kd ifjokjksa dh {kerk fuekZ.k Hkh 'kkfey FkkA —f"k 
Qlyksa ds xq.koÙkk okys cht] ckxokuh Qlyksa vkSj —f"k okfudh 
çtkfr;ksa dh mUur jksi.k lkexzh vuqlwfpr tkfr ds 3]372 —"kd 
ifjokjksa dks forfjr dh xbZaA vuqlwfpr tkfr ds 1500 ls vf/kd 
—"kd ifjokjksa dks cSVjh pfyr fNM+dko ;a=] gLr&pfyr fujkbZ 
;a=] 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) ds lkFk&lkFk Qlyksa dh mUur 
fdLeksa ds mi;ksx ds ifj.kkeLo:i fofHkUu Qlyksa dh mit esa 
10 ls 15 çfr'kr dh o`f) gqbZA yxHkx 2000 fdlkuksa dks —f"k 
çkS|ksfxfd;ksa ij çf'k{k.k vkSj vuqla/kku laLFkkuksa vkSj fdlku 
esyksa ds çn'kZu nkSjksa ls ykHk gqvkA

'khr 'kq"d {ks= ds vkfnokfl;ksa dks l'kä cukus] muds 
thou&Lrj esa lq/kkj djus vkSj vkthfodk lqj{kk çnku djus ds 
fy,] {ks=h; vuqla/kku dsanz] ysg }kjk yík[k ?kkfV;ksa ds 'kkax] 
gsfel] fyfdj vkSj ekFkks] lqe/kks] fFkdls] LVkduk] pksxykelj 
vkSj Qjdk xk¡oksa esa tutkrh; mi ;kstuk dh xfrfof/k;k¡ 
lapkfyr dh xbZA bu xk¡oksa ds 233 ykHkkfFkZ;ksa dks fofHkUu mUur 
vknku forfjr fd, x,A

^vkthfodk lqj{kk vkSj vk; o`f) ds fy, rduhdh gLr{ksi* 
ij vkB tkx:drk dk;ZØe vDVwcj&uoacj ds nkSjku {ks=h; 
vuqla/kku dsanz] ysg }kjk yík[k ?kkVh ds vkB vyx&vyx xk¡oksa 
esa vk;ksftr fd, x,A bu xk¡oksa ds dqy 187 fdlkuksa us dk;ZØeksa 
esa Hkkx fy;kA 

vkfnoklh mi&;kstuk ¼Vh,lih½ ds rgr ikyh ftys dh 
ckyh rglhy ds ihiyk] xksfj;k] 'kEHkjokM+k vkSj vjnou xk¡oksa esa 

horticultural crops and agroforestry species were 

distributed to 3,372 schedule caste farm families. Crop 

demonstrations were conducted at all the project sites both 

in kharif and rabi seasons. More than 1500 farm families 

belonging to scheduled caste were benefitted by 

distribution of agricultural implements/equipments like 

battery operated sprayer, manual hand weeder, tarpaulin, 

secateur 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 an increase in the yield of crops to the tune of 

10-15% in different crops. About 2000 farmers benefited 

from interaction with scientists, trainings on agricultural 

technologies and exposure visits to research institutes, field 

days, kisan melas. 

For empowering tribal people of cold arid region, 

improving their standard of living and providing livelihood 

security to them, TSP activities were carried out by RRS, 

Leh in Shang, Hemis, Likir and Matho, Sumdho, Thiksay, 

Stakna, Choglamsar and Farka villages in different valleys 

of Ladakh. Several inputs such as animal feed, greenhouses 

polythene, tarpaulin, sickle, shovel, pick axe and garden 

tool kit were distributed among 233 beneficiaries of these 

villages. 

Eight awareness programs on 'Technological 

interventions for livelihood security and income 

enhancement' were organized during October-November 

by RRS, Leh at eight different villages of Ladakh valley. A 

total of 187 farmers of these villages participated in the 

programs. 

Scientists-farmers' meetings were organized at 

Peepla, Goria, Shambharwara and Aradwan villages of Bali 

tehsil in Pali district under tribal sub-plan (TSP). Emphasis 

was given on adoption of advanced and improved 

technologies for enhancing productivity of fruits, vegetable 

and crops in tribal areas. A total of 1170 tribal farmers, 

including women farmers, participated in the programs. 

Agri-inputs viz., DAP fertilizer (150 bags), tarpaulin (410) 

and plastic tubs (610) were also distributed to motivate the 

farmers. 

Demonstrations were conducted in crop cafeteria, 

during both kharif and rabi seasons, with recommended 

package of practices at the institute and its Regional 

Research Stations (Bikaner, Jaisalmer, Pali and Bhuj) to 
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oSKkfud&fdlku cSBdsa vk;ksftr dh xbZA vkfnoklh {ks=ksa esa 
Qyksa] lfCt;ksa vkSj Qlyksa dh mRikndrk c<+kus ds fy, vxzorhZ 
vkSj mUur rduhdsa viukus ij tksj fn;k x;kA dk;ZØe esa 
efgyk fdlkuksa lfgr dqy 1170 vkfnoklh fdlkuksa us Hkkx 
fy;kA fdlkuksa dks çsfjr djus ds fy, fofHkUu —f"k&vknku] tSls 
Mh,ih moZjd ¼150 cSx½] frjiky ¼410½ vkSj IykfLVd Vc ¼610½ 
Hkh forfjr fd, x,A

'kq"d {ks= ds —"kd leqnk; ds fy, vuq'kaflr mRiknu 
rduhdksa ds vuqlkj çeq[k ckjkuh Qlyksa ¼eksB] ewax] Xokj] jkxh] 
dksnks] psuk] dqVdh] daxuh] lkaok vkSj cktjk½ vkSj flafpr Qlyksa 
¼bZlcxksy] thjk] esFkh] jktfxjk] fp;k] fDouksvk vkSj ljlksa½ dh 
mUur fdLeksa dk çn'kZu djus ds fy, laLFkku vkSj blds {ks=h; 
vuqla/kku dsanzksa ¼chdkusj] tSlyesj] ikyh vkSj Hkqt½ ds QkeZ ij 
Qly okfVdk,¡ yxkbZ xbZA efgyk —"kdksa lfgr cM+h la[;k esa 
fdlkuksa us Qly okfVdk dk voyksdu fd;k vkSj Ñf"k 
mRikndrk c<+kus esa mUur fdLeksa dh Hkwfedk vkSj mfpr çca/ku ds 
egRo dks ns[kk o le>kA fdlkuksa us Qly fofo/khdj.k ds fy, 
laHkkfor udnh Qlyksa ds :i esa ubZ Qlyksa tSls jktfxjk] fp;k 
vkSj fDouksvk esa xgjh #fp fn[kkbZA 

ns'k ds lHkh Hkk—vuqi laLFkkuksa ds chp dktjh —f"k iksVZy 
ij lcls vfèkd la[;k esa çdk'ku ;ksxnku ¼4875½ djus esa nwljs 
LFkku ij jgkA

,dy f[kM+dh lsok ç.kkyh ds rgr 10]086 fdlkuksa] —"kd 
efgykvks] Nk=ksa] çf'k{kqvks vkSj jkT; o dsaæ ljdkj ds vf/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 blds vykok] 377 fdlku 
d‚y lsaVj lsokvks ls ykHkkfUor gq,A  [kjhQ dh Qlyksa ;Fkk ewax] 
eksB] Xokj vkSj ?kkl ¼eksM+k /kke.k] xzke.kk] fxuh ?kkl] usfi;j½] jch 
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 ¼xksan 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]34]21]572 #i;s dk 
jktLo vftZr fd;kA 

ckM+esj ftys ds fryokM+k xk¡o esa 21 ls 22 ekpZ ds nkSjku 
,sfrgkfld eYyhukFk —f"k vkSj i'kq esys esa Hkk—vuqi }kjk ,d 
cgq&laLFkkxr dk;ZØe dk vk;ksftr fd;k x;kA [ksr dh Qlysa] 
ckxokuh Qlysa] i'kqikyu] Å/kZ~ok/kj [ksrh] gkbMªksiksfuDl] 
,jksiksfuDl] Ms;jh o eksVk vukt ds ewY;&of/kZr mRikn] 
pkjk&pqdanj] usfi;j ?kkl] —f"k&oksYVh; ç.kkyh] lkSj ÅtkZ 
midj.k] i‚yhgkml —f"k ls lacaf/kr rduhdsa] pkjk] vtksyk] jch 
vkSj [kjhQ Qlyksa ds cht o ?kkl ds chtksa us dbZ gtkj fdlkuksa 
dk /;ku vkdf"kZr fd;kA 

laLFkku ds vuqla/kku QkeZ ij 29 vxLr dks fdlkuksa ds 
lh/ks nkSjs dk vk;kstu fd;k x;kA dqy 1078 fdlkuksa] —"kd 

showcase the live performance of improved varieties of 

major rainfed crops (pearl millet, moth bean, mung bean, 

clusterbean, minor millets viz., finger, kodo, proso, little, 

foxtail and barnyard millet) and irrigated crops (isabgol, 

cumin, fenugreek, grain amaranths, chia, quinoa and 

mustard). A large number of farmers, including farm 

women, visited the crop cafeteria and saw the performance 

of different varieties and role of management practices in 

increasing crop productivity. Farmers also showed keen 

interest in new crops like grain amaranths (Rajgira), chia 

and quinoa as potential cash crops for crop diversification, 

particularly in view of their drought tolerance and biotic 

stress tolerance. 

Among all the ICAR institutes in the country, the 

institute stands at second position in contributing 

publications to KRISHI Portal with 4875 publications.

Under single window service system, 10,086 farmers, 

farm women, students, trainees and State/Central govt. 

officials visited ATIC. They were apprised of the institute's 

technologies and activities. Further, 377 farmers benefitted 

from call center service. Sale of seed of improved varieties 

of kharif crops (mung bean: IPM 205-07, MH-421; moth 

bean: CZM-2; clusterbean: RGC-936; and grasses, i.e., C. 

ciliaris, C. setigerus, guinea grass, napier), rabi crops 

(mustard: NRCHB-101; cumin: GC-4, CZC-94; fenugreek: 

AFG-03; and psyllium), seedlings of horticulture, forestry, 

ornamental and medicinal plants, other products (gum 

inducer, pearl millet-based and other processed and value 

added products, Marusena, multi-nutrient feed block, fruits 

and vegetables, etc.) generated a revenue of Rs. 1,34,21,572 

during the year.

A multi-institutional event was hosted by ICAR in the 

historic Mallinath Krishi evm Pashu Mela at Tilwara 

village of Barmer district during 21-22 March. 

Technologies related to field crops, horticultural crops, 

livestock rearing, vertical farming, hydroponics, 

aeroponics, dairy products and value-added products of 

millets, fodder-beet, napier grass, agro-voltaic systems, 

solar-powered equipments, polyhouse agriculture, animal 

feed, azola, seeds of rabi and kharif crops, seeds of grasses 

attracted the attention of thousands of farmers.

An agricultural innovation exposure visit of farmers to 

the research farm of the institute was conducted on August 

29. Total 1078 farmers, farm-women and other stakeholders 



dk;Zdkjh lkjka'k
Executive Summary

17

efgykvksa vkSj vU; fgr/kkjdksa us laLFkku ds fofHkUu çk;ksfxd 
iz[kaMksa dk nkSjk fd;k vkSj lacaf/kr oSKkfudksa ds lkFk lh/ks ckrphr 
dhA 

varjkZ"Vªh; Jh vUu o"kZ 2023 eukus ds fy,] dbZ 
fdlku&oSKkfud laokn cSBdksa] {ks= fnol] Nk=ksa] fdlkuksa vkSj 
vU; fgr/kkjdksa ds fy, tkx:drk dk;ZØe vk;ksftr fd, x,A 
varjkZ"Vªh; Jh vUu o"kZ 2023 ds vUrZxr] {ks=h; vuqlaèkku dsanz] 
chdkusj esa 27 ls 28 Qjojh] 13 ls 14 ekpZ vkSj 16 ls 17 ekpZ ds 
nkSjku ^'kq"d {ks=ksa esa cktjk mRiknu% egRo vkSj rduhd^ fo"k; 
ij nks fnolh; fdlku çf'k{k.k dk;ZØe vk;ksftr fd, x,A 
çf'k{k.k esa chdkusj ftys dh yw.kdjulj rglhy ds rhu xk¡oksa ds 
25 fdlkuksa us Hkkx fy;kA

MhMh fdlku pSuy us vius yksdfç; dk;ZØe ̂pkSiky ppkZ^ 
esa laLFkku }kjk xk¡oksa esa vk;ksftr pkj dk;ZØeksa dks 'kkfey fd;k 
x;kA 

fdlkuksa ds fy, dqy 162 çf'k{k.k dk;ZØeksa dk vk;kstu 
laLFkku] blds {ks=h; vuqla/kku dsanzksa o dsohds }kjk fd;k x;k] 
ftlls 5]214 fdlku ykHkkfUor gq,A

laLFkku us fdlkuksa dks muds dkS'ky vkSj —f"k vk; dks 
c<+kus ds fy, fofHkUu rduhdksa vkSj lsokvksa ds ckjs esa f'kf{kr djus 
ds fy, dÃ çk;ksftr çf'k{k.k dk;ZØe vk;ksftr fd, ftlls 
1844 fgr/kkjd ykHkkfUor gq,A

laLFkku dh miyfCèk;ksa ,oa xfrfofèk;ksa ds çfr tkx:drk 
iSnk djus ,oa mUgsa tu&tu rd igq¡pkus gsrq laLFkku us 23 
çn'kZfu;k¡ vk;ksftr dh ;k vU; }kjk vk;ksftr çn'kZfu;ksa esa Hkkx 
fy;kA

laLFkku vkSj blds —f"k foKku dsaæksa us 60]000 ls vf/kd 
fdlkuksa rd igq¡pus ds fy, okLrfod le; ds vkèkkj ij 
—f"k&lykg Hkstus ds fy, vfHkuo lwpuk vkSj lapkj midj.kksa 
dk çHkkoh <ax ls mi;ksx fd;kA

visited different experimental blocks of the institute and 

directly interacted with the concerned scientists.

Several farmers-scientists' interaction meetings, field 

days, awareness programs for students, farmers and other 

stakeholders, were organized to celebrate the International 

Year of Millets 2023. Farmers' trainings (2 days' each) on 

'Millet production in arid region: significance and 

techniques' were organized during February 27-28, March 

13-14 and March 16-17 at RRS, Bikaner for celebrating the 

International Year on Millets 2023. Twenty five farmers 

from three villages of Lunkaransar tehsil of Bikaner district 

participated in the trainings. 

The DD Kisan channel covered four events, organized 

by the institute in different villages, in its popular program 

'Chaupal Charcha'.

A total of 162 trainings were organized by various 

divisions, RRS and KVKs of the institute, which benefitted 

5,214 farmers.

Several sponsored training programs were conducted 

to develop skills of farmers and to impart knowledge of 

improved techniques for enhancing their income, 

benefitting 1844 stakeholders. 

The institute organized or participated in 23 

exhibitions to popularize its technologies and to create 

awareness among the masses about its activities and 

achievements.

Institute and its KVKs have effectively used 

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

basis reaching to over 60,000 farmers in real time.
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HkkÑvuqi&dsUnzh; 'kq"d {ks= 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 yn~nk[k ds ysg esa ik¡p {ks=h; vuqla/kku dsUnz gSaA 

laLFkku esa ,d vf[ky Hkkjrh; d'ks#dhuk'kh tho 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= 

yn~nk[k] tEew&d'ehj vkSj fgekpy izns'k 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 lsfYl;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° 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) occupying major area of hot arid zone. 
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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 feV~Vh ,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 tqykbZ ds e/; rst 

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

fd-eh- izfr ?k.Vs ls vf/kd xfr ls½ 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] 

okr&dVko] Hkwfe voâkl] 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; d`f"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 dsUnz 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 

323 dk;Zjr deZpkjh gSaA orZeku esa fofHkUu fo"k;ksa ds 85 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 the 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 323 employees on its pay roll. 
Presently 85 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 ¼23779½ 
vkSj if=dkvksa ¼57600½ dk fo'kky laxzg gSA iqLrdky; esa bl o"kZ 
HkkÑvuqi rFkk fofHkUu varjkZ"Vªh; laLFkkuksa dh 62 fjiksVZ~l 
lfEefyr dh xbZA laLFkku ds lHkh {ks=h; dsUnz 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 laLFkku esa ,u-ds-,u- 
}kjk mPp {kerk dh baVjusV ¼100 ,echih,l½ lsok iznku dh tk 
jgh gSA Ñf"k Kku izca/ku bdkbZ ds vUrxZr dEI;wVj gc 
vkbZlh,vkj&bZvkjih] ijfelusV] vkSj ,-vkj-,e-,l- 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/ku 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 djrh gSA Ñf"k Kku izca/ku bdkbZ 
vkbZlh,vkj&bZvkjih ls lEcfU/kr laLFkku ds fofHkUu dk;kZsa esa 
enn iznku djrh 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 

Institute has a wide collection of books (23,779) and 
journals (57,600 back volumes) in its library named after 
Dr. P.C. Raheja at headquarter. It has added 62 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 ICAR-ERP, PERMISNET and ARMS 

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 

ICAR-ERP 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 
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fy;kA Ñf"k Kku izca/ku bdkbZ ds rduhdh ;ksxnku ds lkFk dbZ 
çf'k{k.k dk;ZØe 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 fofdihfM;k] Qslcqd ist ,oa 
dktjh Ñf"k ,i dks fu;fer #i ls vn~;ru fd;k tk jgk gSA 
Ñf"k Kku izca/ku 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 
us'kuy dsfj;j lfoZl ¼,ulh,l½ iksVZy ij ,d iathd`r laLFkku 
gSA Ñf"k Kku izca/ku 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 jktLo dk fooj.k lkj.kh esa n'kkZ;k 
x;k gSA 

conducted in virtual mode with the technological support 

of AKMU. Institute is using e-office for various official 

works with the technical support of AKMU. The 

Wikipedia, Facebook page 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. 

The financial statement (budget) and the revenue 

generated during the reported period are given in the 

following tables. 
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nf{k.k&if'pe ekulwu 25 twu dks jktLFkku esa igq¡pk vkSj 2 

tqykbZ rd iwjs jkT; esa QSy x;kA bldh okilh 29 flracj ls 'kq: 

gqbZ vkSj 3 vDVwcj rd jktLFkku ls ekulwu pyk x;kA ekulwu dh 

o"kkZ 'kq: gksus ls igys] jkT; ds nf{k.kh Hkkxksa ¼tkykSj] ikyh] ckM+esj] 

jktlean] fljksgh vkSj vtesj ftys½ esa 16 ls 20 twu ds nkSjku 

vR;f/kd Hkh"k.k pØokrh rwQku ̂fcijt‚;^ ds cps gq, çHkko ls Hkkjh 

ls cgqr Hkkjh o"kkZ gqbZ vkSj dqN LFkkuksa ij vR;f/kd Hkkjh o"kkZ gqbZA 

'kq"d ftyksa esa] ikyh ftys ds eqFkkuk dsaæ ij 19 twu dks lcls vf/kd 

,d&fnolh; o"kkZ ¼530 fe-eh-½ ntZ dh xbZ] tcfd tkykSj ftys ds 

vkgksj vkSj tkykSj dsUæksa us 18 twu dks Øe'k% 471 vkSj 456 fe-eh- 

o"kkZ ntZ dhA twu ds eghus esa 'kq"d ftyksa ds fofHkUu o"kkZ dsaæksa ij 

100 fe-eh- ls vf/kd dh dqy 68 ,d&fnolh; o"kkZ ?kVukvksa esa ls] 

66 ,slh ?kVuk,¡ 17 ls 19 twu ds nkSjku ntZ dh xbZaA ikyh ftys esa 

40 dsaæksa ij ,slh ?kVuk,¡ ntZ dh xbZa] tkykSj esa 13] ckM+esj esa 11 

vkSj tks/kiqj vkSj ukxkSj ftyksa esa ,d&,d dsaæ ij ,slh ?kVuk,¡ ntZ 

dh xbZaA tqykbZ ds nkSjku] 21 dsaæksa ij 100 fe-eh- ls vf/kd 

,d&fnolh; o"kkZ ntZ dh xbZ] tcfd vxLr esa dsoy ,d dsaæ 

¼ukxkSj ftys esa edjkuk½ vkSj flracj esa 6 dsaæksa ij ,slh o"kkZ ntZ dh 

xbZA ekSle ds nkSjku] ekulwu 26 ls 29 twu] 8 ls 11 tqykbZ] 27 ls 

30 tqykbZ vkSj 16 ls 18 flracj ds nkSjku cgqr lfØ; jgk] tcfd 

vxLr eghus ds nkSjku cgqr de xfrfof/k;k¡ jghaA

The Southwest monsoon arrived in Rajasthan on 25 
June and covered the entire state by 2 July. Its withdrawal 
started from 29 September and left Rajasthan by 3 October.  
Before onset of monsoon rains, southern parts of the state 
(Jalore, Pali, Barmer, Rajsamand, Sirohi and Ajmer districts) 
received heavy to very heavy rainfall with extremely heavy 
rainfall at isolated places during 16-20 June under the 
influence of remnants of the extremely severe cyclonic storm 
'Biparjoy'. Among arid districts, Muthana station of Pali 
district recorded highest one-day rainfall (530 mm) on 19 
June, while Ahore and Jalore stations of Jalore district 
recorded 471 and 456 mm rainfall, respectively on 18 June. 
Eleven stations recorded 300-400 mm and 21 stations 
recorded 200-300 mm one-day rainfall during 16-19 June. 
Out of total 68 one-day rainfall events of more than 100 mm 
recorded in the month of June at different rainfall stations of 
arid districts, 66 such events were recorded during 17-19 
June. Pali district recorded such events at 40 stations, Jalore 
at 13, Barmer at 11 and Jodhpur and Nagaur districts at one 
station each. During July, 21 stations recorded >100 mm one-
day rainfall, while only one station (Makrana in Nagaur 
district) in August and 6 stations in September recorded such 
rainfall. During the season, monsoon was very active during 
26-29 June, 8-11 July, 27-30 July and 16-18 September, with 
very less activities during the month of August. 

o"kZ 2023 esa ekSle
Weather during 2023
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fiNys o"kZ dh rjg bl o"kZ Hkh fdlh Hkh 'kq"d ftys esa ekulwu 
dky dh o"kkZ lkekU; ls de ugha gqbZA ckM+esj ¼87-2 çfr'kr½ vkSj 
tkykSj ¼88-4 çfr'kr½ ftyksa esa bl o"kZ vlkekU; ekulwu o"kkZ gqbZ 
¼lkj.kh 1½] tcfd ikyh ¼58-8 çfr'kr½] xaxkuxj ¼37-2 çfr'kr½] 
chdkusj ¼30-3 çfr'kr½] tks/kiqj ¼28-0 çfr'kr½ vkSj ukxkSj ¼22-6 
çfr'kr½ ftyksa esa lkekU; ls vf/kd ekulwu o"kkZ gqbZ ¼fp= 1½A 
guqekux<+ ¼&13-9 çfr'kr½] tSlyesj ¼&4-7 çfr'kr½] pw: ¼&1-1 
çfr'kr½] >qa>quw ¼7-6 çfr'kr½ vkSj lhdj ¼13-2 çfr'kr½ ftyksa esa 
ekulwu dh o"kkZ lkekU; Js.kh esa jghA twu vkSj tqykbZ ds eghuksa esa 
lHkh 'kq"d ftyksa esa ekfld o"kkZ lkekU; ;k mlls vf/kd Fkh] tcfd 
lHkh 12 'kq"d ftyksa esa vxLr esa ;g 90 çfr'kr ls vf/kd de vkSj 
flracj ds eghus esa 70 çfr'kr ls vf/kd de FkhA laLFkku ds pkj 
—f"k ekSle dsUæksa esa ls lokZf/kd vf/kdre rkieku ¼48-0 fMxzh 
lsfYl;l ½ 22 ebZ dks chdkusj esa ntZ fd;k x;k ¼fp= 2½ rFkk lcls 
de U;wure rkieku ¼&0-7 fMxzh lsfYl;l½ 7 tuojh dks tSlyesj 
esa ntZ fd;k x;kA

Like last year, none of the arid districts received deficit 
monsoon season rainfall this year as well. Barmer (87.2%) 
and Jalore (88.4%) districts received abnormal monsoon 
rainfall this year (Table 1), while Pali (58.8%), Ganganagar 
(37.2%), Bikaner (30.3%), Jodhpur (28%) and Nagaur 
(22.6%) districts received above normal monsoon rains 
(Fig. 1). Monsoon rainfall was in normal range in 
Hanumangarh (-13.9%), Jaisalmer (-4.7%), Churu (-1.1%), 
Jhunjhunu (7.6%) and Sikar (13.2%) districts. Monthly 
rainfall was normal and above in all the arid districts during 
June and July, while it was over 90% deficit in August and 
over 70% deficit in the month of September in all 12 arid 
districts. Consequently, the crops faced mid-season and 
terminal droughts in several parts of arid Rajasthan. Among 
the agromet stations of the institute, highest maximum 
temperature (48.0°C) was recorded at Bikaner on 22 May 
(Fig. 2) and lowest minimum temperature (-0.7°C) was 
recorded at Jaisalmer on 7 January.

fp= 1 o"kZ 2023 ds nkSjku 'kq"d jktLFkku esa ekulwu dky dh o"kkZ ¼fe-eh-½
Fig. 1 Monsoon rainfall (mm) in arid Rajasthan during 2023
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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 agromet stations of the institute
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Hkkjr esa e`nk&xq.kksa dk gkbij&LisDVªy ijkorZu vkSj cgq&iks"kd 

rRo fu"d"kZd&vk/kkfjr Rofjr ewY;k¡du

Hkkjr ds çR;sd —f"k&ikfjfLFkfrd mi&{ks= ls çfrfuf/k 
e`nk ds uewus ,df=r djus ds fy, dsaæ ds HkkSxksfyd LFkku ds 
vuqlkj ifj;kstuk ds çR;sd laLFkku dks —f"k&ikfjfLFkfrd 
mi&{ks= vkoafVr fd, x, ¼fp= 1-1,½A l'krZ ySfVu vfrfoe 
uewuk p;u –f"Vdks.k dk mi;ksx djds fofHkUu —f"k& 
ikfjfLFkfrd mi&{ks= dk çfrfuf/kRo djus okys uewus ,d= djus 
ds fy, b"Vre uewuk fMtkbu fodflr fd;k x;kA fofHkUu 
—f"k&ikfjfLFkfrd mi&{ks=] feêh ds çdkj] Hkw&vk—fr;ksa] 
Hkw&Hkkx fo'ks"krkvksa vkfn dk çfrfuf/kRo djus okys dqy 3410 
LFkkuksa dh igpku dh xbZA vc rd] uewukdj.k çksVksd‚y ds 
vuqlkj fofHkUu LFkkuksa ls 1282 lrgh e`nk ds uewus ,d= fd, x, 
gSa ¼fp= 1-1ch½A

Hyper-spectral reflectance and multi-nutrient 

extractant-based rapid assessment of soil properties in 

India

Multiple agro-ecological sub-regions (AESR) were 

allocated to each participating institute of the project as 

per the geographical location of the centre to collect 

representative soil samples from each AESRs of India 

(Fig. 1.1a). Optimal sampling design was developed to 

collect samples representing different AESRs by using 

conditioned latin hypercube sampling (cLHS) approach. 

A total of 3410 sampling locations were identified 

representing different AESRs, soil types, landforms, 

terrain features, etc. So far, 1282 surface soil samples have 

been collected from different locations as per the 

sampling protocol (Fig. 1.1b).

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

,dhÑr izkÑfrd lalk/ku ewY;kadu] 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= vkSj ifj;kstuk esa Hkkx ysus okys laLFkkuksa ds LFkku ¼vyx&vyx jax çR;sd Hkkx 
ysus okys dsaæ ds fy, vkoafVr —f"k&ikfjfLFkfrd mi&{ks= n'kkZrs gSa½] ¼ch½ ,d= fd, x, e`nk ds uewuksa ds LFkku

Fig. 1.1 (a) AESRs of India and the locations of participating institutes of the project (different colours represent the allocated AESRs 
for each participating centre), (b) locations of collected soil samples

(a) (b)
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,df=r e`nk ds uewuksa ¼,u¾501½ dk fo'ys"k.k e`nk ds 
fofHkUu xq.kksa dh tkudkjh ds fy, fd;k x;k] ftuesa ih,p] fo|qr 
pkydrk] e`nk tSfod dkcZu] miyCèk ukbVªkstu] Q‚LQksjl] 
iksVsf'k;e vkSj MhVhih, }kjk fudkyus ;ksX; lw{e iks"kd rRo 
¼vk;ju] eSaxuht] tLrk vkSj rkack½ 'kkfey gSaA o.kZukRed 
fo'ys"k.k ds ifj.kkeksa ls e`nk ds xq.kksa esa O;kid fHkUurk dk irk 
pyk tSls fd ih,p 3-96 ls 9-36 rd] fo|qr pkydrk 0-01 ls 
1-94 Mslh lhesal çfr eh- rd] e`nk tSfod dkcZu 0-02 ls 3-78 
çfr'kr rd ik;k x;k] miyCèk ukbVªkstu] Q‚LQksjl vkSj 
iksVsf'k;e dh ek=k Øe'k% 80 ls 596] 0-99 ls 124 vkSj 36 ls 
1998 fd-xzk- çfr gsDVs;j rd ik;k x;kA blh çdkj] e`nk uewuksa 
esa MhVhih, fu"d"kZ.kh; tLrk] vk;ju] eSaxuht vkSj rkack dh ek=k 
Øe'k% 0-11 ls 13-6] 1-39 ls 57-0] 1-94 ls 118 vkSj 0-16 ls 9-13 
fe-xzk- çfr fd-xzk- rd ikbZ xbZA

Li sDV ª k s&j s fM;k se hVj ¼ohvkb Z,l&,uvkb Zvkj& 
,lMCY;wvkbZvkj½ ¼e‚My% ,Dlohlh ,Dl,pvkj 1024vkbZ] 
fuekZrk% LisDVªkfoLVk d‚iksZjs'ku½ [kjhn dj laLFkku esa LFkkfir 
fd;k x;kA e`nk ds uewuksa ds LisDVªk ekius ds fy, ,d va/k d{k 
¼MkdZ :e½ lqfo/kk Hkh cukbZ xbZ ¼fp= 1-2,½A bl lqfo/kk dk 
mi;ksx djds] fofHkUu —f"k&ikfjfLFkfrd mi&{ks= ls ,df=r 
e`nk ds uewuksa ¼la[;k¾628½ ds gkbij&LisDVªy gLrk{kj ekis x,A 
,df=r e`nk ds uewuksa ds LisDVªy gLrk{kj esa fHkUurk dks 
fp= 1-2ch esa n'kkZ;k x;k gSA fofHkUu LisDVªy {ks=ksa esa LisDVªk dh 
dqy Å¡pkbZ] vo'kks"k.k fo'ks"krk,¡ vkSj <yku e`nk dh varfuZfgr 
lajpuk ij fuHkZj djrs gSa] vkSj bl çdkj ;g LisDVªy gLrk{kj 
e`nk dh fofHkUu fo'ks"krkvksa ds çfrfuf/k ds :i esa dk;Z djrs gSaA

The collected soil samples (n=501) were analyzed 

for different soil properties including pH, electrical 

conductivity (EC), soil organic carbon (SOC), available 

nitrogen (N), phosphorus (P), potassium (K) and DTPA 

extractable micronutrients (Fe, Mn, Zn and Cu). Results 

from descriptive analysis revealed a wide variation in soil 

properties, e.g., pH ranged from 3.96 to 9.36, EC ranged 
-1from 0.01 to 1.94 dS m , SOC content varied from 0.02 to 

3.78%, available N, P and K content varied from 80.0 to 
-1 -1 -1596 kg ha , 0.99 to 124 kg ha and 36.0 to 1998 kg ha , 

respectively. Similarly, DTPA extractable Zn, Fe, Mn and 

Cu content in soil samples varied from 0.11 to 13.6, 1.39 
-1to 57.0, 1.94 to 118 and 0.16 to 9.13 mg kg , respectively.

Spectro-radiometer (VIS-NIR-SWIR) (Model: 

XVC XHR1024i, Make: SpectraVista Corporation) has 

been procured and established at the institute. A dark room 

facility has also been created for measurement of spectra 

of soil samples (Fig. 1.2a). Hyper-spectral signatures of 

collected soil samples (n=628) from different AESRs 

were measured using this facility. Variation in spectral 

signatures of collected soil samples is depicted in Fig. 

1.2b. Overall height, absorption features and slope of the 

spectra at different spectral regions depend on the inherent 

composition of soil, and thus, these spectral signatures act 

as proxy of different soil properties.

fp= 1-2 ¼,½ LisDVªks&jsfM;ksehVj ¼ohvkbZ,l&,uvkbZvkj&,lMCY;wvkbZvkj½ lqfo/kk ç;ksx'kkyk] 
¼ch½ fofHkUu —f"k&ikfjfLFkfrd mi&{ks= ls ,d= e`nk ds uewuksa ds gkbij&LisDVªy gLrk{kj

Fig. 1.2 (a) Spectro-radiometer (VIS-NIR-SWIR) facility lab, 
(b) Hyper-spectral signatures of soil samples collected from different AESRs 
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tSlyesj ftys ds le CykWd esa Hkwfe {kj.k ds laosnu'khy gkWV 

LikWV

lsafVuy 2, vkSj vkbZvkj,l&,yvkbZ,l,l&IV mixzg 
fp=ksa ls fuEuh—r Hkwfe dh O;k[;k ds vk/kkj ij] tSlyesj ftys 
ds le Cy‚d ¼1]71]707 oxZ fd-eh- {ks=½ ds fy, 1%10]000 ds 
iSekus dk Hkwfe {kj.k ekufp= rS;kj fd;k x;k gS ¼fp= 1-3½A 
fpf=r voØfer bdkbZ;k¡ rhu&Lrjh; tkudkjh n'kkZrh gSa ;Fkk 
Hkwfe mi;ksx@Hkwfe vkoj.k] Hkwfe fuEuhdj.k dh çfØ;k vkSj 
leL;k dh xaHkhjrkA

Land degradation hot spots in Sam block of Jaisalmer 

district

A 1:10K scale land degradation map was prepared 
2for Sam block of Jaisalmer district (1,71,707 km  area), 

based on interpretation of degraded lands from Sentinel 

2A and IRS-LISS-IV satellite images (Fig. 1.3). The 

delineated degraded units depicted three-tier information: 

land use/land cover, process of land degradation and 

severity of problem. 

ok;q vijnu fu{ksi.k ls lacaf/kr Hkwfe {kj.k us —f"k ;ksX; 

Hkwfe ¼flafpr vkSj vflafpr½ dk yxHkx 1126 oxZ fd-eh- 

¼8 çfr'kr {ks=½] jsrhys eSnkuksa vkSj Vhys okyh Hkwfe dk 8691 oxZ 

fd-eh- ;k 61 çfr'kr {ks= rFkk >kM+hnkj Hkwfe@pjkxkg dk 4323 

oxZ fd-eh- ;k 30 çfr'kr {ks= çHkkfor fd;k gSA [kuu] pêkuh 

vkSj catj Hkwfe dk fgLlk 12-65 çfr'kr ¼2178 oxZ fd-eh-½ gSA 

yo.krk@tyHkjko ls çHkkfor {ks= ux.; ¼0-20 çfr'kr½ gSa] tks 

Wind erosion/deposition related land degradation 
2has affected about 1126 km  (8% area) of arable lands 

2(irrigated and unirrigated), 8691 km  or 61% area of sandy 
2plains and duny lands and 4323 km  or 30% area of 

scrublands/grasslands. Mining, rocky and barren lands 
2accounted for 12.65% (2178 km ) area. Areas affected by 

salinity/waterlogging are negligible (0.20%), which are 

fp= 1-3 tSlyesj ftys ds le Cy‚d dk Hkwfe {kj.k ekufp=
Fig. 1.3 Land degradation map of Sam block of Jaisalmer district
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yo.kh; j.k }kjk n'kkZ, tkrs gSaA jkex<+&ukpuk&lqYrkuk] 

/kukuk] yksaxsokyk {ks= esa 53-6 oxZ fd-eh- {ks= esa ouLifr {kj.k dh 

fo'ks"krk,¡ [kjkc pjkxkg] >kfM+;k¡ vkSj foyk;rh ccwy dh 

vf/kdrk gSaA yxHkx 660 oxZ fd-eh- esa xSj&{kj.kxzLr {ks= cgyk] 

cqbyh] nknwjk] Mhxk] Hkkjsokyk] gfj;kj] paxkfu;ksa dh cLrh] 

,dyij] lqYrkuk] ekyklj] dkywrkyk xk¡oksa esa bafnjk xk¡/kh ugj 

ra= ds vklikl ik;k x;k gSA bu xk¡oksa esa O;kid jsrhys eSnku 

¼,dy Qlyh] pjkxkg vkfn½ dk mi;ksx vc flafpr jch Qlyksa 

ds fy, fd;k tk jgk gSA ,slh Hkwfe dks vc ,sls {ks=ksa ds :i esa 

oxhZ—r fd;k x;k gS ftuesa dksbZ Li"V {kj.k ugha gS] bl çdkj 

mUgsa ifjorZuksa ds g‚V Li‚V ds :i esa igpkuk tkrk gS vkSj 

fu;fer varjky ij mudh fuxjkuh dh t:jr gksrh gSA ok;q 

dVko dh fo'ks"krk,¡ ;k rks fn[kkbZ ugha nsrh gSa ;k de gks tkrh gSa 

tks flapkbZ ds çHkko dks n'kkZrh gSaA fMXxh ;k NksVs [ksr rkykcksa ds 

LFkkfud forj.k dks n'kkZus okys ekufp= dk fo'ys"k.k ok;q dVko 

çHkkfor {ks= ds laca/k esa fd;k x;kA ,sls {ks=ksa esa vc ,dy@nksgjh 

Qlyksa ds :i esa vf/kd ouLifr vkoj.k gS] jsr ds Vhyksa ij 

o`{kkjksi.k vkSj jch Qly iSVuZ esa cnyko ¼puk] ljlksa] blcxksy] 

thjk½ gS tks flapkbZ ds fy, fMXxh esa laxzfgr ugj ds ty dk ykHk 

mBkrs gSa ¼fp= 1-4 vkSj 1-5½A ifj.kkeLo:i] jsrhys ifj–'; 

fLFkjhdj.k dh çfØ;k ls xqtj jgs gSaA

represented by salt ranns. Degraded grasslands, shrubs 

and occurrences of Prosopis juliflora are the features of 
2 vegetation degradation in 53.6 km area in Ramgarh-

Nachna-Sultana, Dhanana, Longewala sector. Non-
2degraded area in about 660 km  was mapped around 

IGNP canal network in Bahla, Buili, Dadoora, Deega, 

Bharewala, Hariyar, Changaniyon ki Basti, Ekalpar, 

Sultana, Malasar, Kalootala villages. Extensive sandy 

plains (mono-cropped, grasslands etc.) in these villages 

are now being used for irrigated rabi crops. Such lands are 

now classified as areas having no apparent degradation or 

NAD, thus are identified as hot spots of changes and need 

to be monitored at a regular interval. The wind erosion 

features are either not visible or reduced indicating impact 

of irrigation. Map showing spatial distribution of diggi or 

small farm ponds were analyzed with respect to wind 

erosion affected area. Such areas now have more 

vegetation cover in the form of mono/double crops, tree 

plantation over sand dunes and change in rabi cropping 

pattern (gram, mustard, isabgol, cumin) availing the 

benefit of canal water stored in diggi for irrigation (Fig. 

1.4 and 1.5). As a result, sandy landscape is undergoing 

the process of stabilization, experiencing reduced severity 

of wind erosion hazards.

fp= 1-4 jkex<+&ukpuk vkbZth,uih {ks= esa c<+rh flafpr Qly Hkwfe ¼yky jax½ dks n'kkZrh mixzg Nfo 
Fig. 1.4 Satellite image showing increasing irrigated croplands (red tone) in Ramgarh-Nachna IGNP area 
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Hkw&mi;ksx] lzksr ds vk/kkj ij flafpr {ks= vkSj Qly ç.kkyh

Hkw&mi;ksx] lzksr ds vk/kkj ij flafpr {ks=] Qlyksa] Qyksa] 

lfCt;ksa vkfn ds varxZr {ks= ds ik¡p o"kksaZ ds ftyk&Lrjh; 

vkadM+ksa dk fo'ys"k.k fd;k x;kA 'kq"d jktLFkku esa cks;k x;k {ks= 

dqy {ks= dk 56 çfr'kr vkSj jktLFkku ds xSj&'kq"d Hkkxksa esa 47 

çfr'kr gS] ftldk lcls de vkSj vf/kdre eku Øe'k% mn;iqj 

¼17 çfr'kr½ vkSj guqekux<+ ¼87 çfr'kr½ ftyksa esa gSaA Qly 

xgurk lcls de ckM+esj ftys ¼115 çfr'kr½ esa vkSj lcls vf/kd 

dksVk ftys ¼191 çfr'kr½ esa gSA xSj&'kq"d jktLFkku ¼164 

çfr'kr½ esa Qly l?kurk 'kq"d jktLFkku ¼134 çfr'kr½ dh 

rqyuk esa vis{kk—r cgqr vf/kd gSA 

flafpr {ks= ¼'kq) cks, x, {ks= dk çfr'kr½ vkSj ldy 

flafpr {ks= ¼ldy Qlyh {ks= dk çfr'kr½ nksuksa 'kq"d jktLFkku 

¼Øe'k% 35 vkSj 41 çfr'kr½ dh rqyuk esa xSj&'kq"d jktLFkku 

¼Øe'k% 69 vkSj 46 çfr'kr½ esa vf/kd gSaA 'kq) flafpr {ks=] dksVk 

ds 95 çfr'kr dh rqyuk esa pw: ftys esa dsoy 16 çfr'kr gSA 

>qa>quw] lhdj vkSj ukxkSj ftyksa esa yxHkx lkjh flapkbZ dqvksa vkSj 

Vîwcosy ls gksrh gS] tcfd xaxkuxj vkSj guqekux<+ ftys yxHkx 

iwjh rjg ls ugj ls flafpr gSaA 'kq"d jktLFkku esa] ldy [ksrh 

;ksX; {ks= dk yxHkx 68 çfr'kr [kjhQ ds ekSle esa cks;k tkrk gS] 

ysfdu dqy mRiknu esa bldk ;ksxnku dsoy 49 çfr'kr gSA

jktLFkku ds 33 ftyksa esa çeq[k Qlysa@Qly ç.kkfy;k¡ gSa% 
cktjk & ljlksa ¼6 ftys½] cktjk & xsgw¡ ¼4½] cktjk & thjk ¼2½] 
eDdk & xsgw¡ ¼6½] Tokj & puk ¼1½] Xokj & xsgw¡ ¼2½] Xokj & puk 

Land use, source-wise irrigated area and cropping 

pattern in Rajasthan

Recent district level data (past five years, 2016-

2020) on land use, source-wise irrigated area, total and 

irrigated area under crops, fruits, vegetables, etc., were 

analyzed. Net sown area (% of TGA) was 56% in arid 

Rajasthan and 47% in non-arid parts of Rajasthan; the 

lowest and highest values being in Udaipur (17%) and 

Hanumangarh (87%) districts, respectively. Cropping 

intensity was the lowest in Barmer (115%) and highest in 

Kota (191%) district. Cropping intensity in non-arid 

Rajasthan (164%) was relatively much higher than in arid 

Rajasthan (134%). 

Both net irrigated area (% of net sown area) and 

gross irrigated area (% of gross cropped area) are higher in 

non-arid Rajasthan (69 and 46%, respectively) when 

compared to arid Rajasthan (35 and 41%, respectively). 

Churu district has only 16% net irrigated area as compared 

to 95% in Kota. Almost all the irrigation comes from wells 

and tube wells in Jhunjhunu, Sikar and Nagaur districts, 

while Ganganagar and Hanumangarh districts are almost 

entirely canal-irrigated. In arid Rajasthan, about 68% of 

gross cultivated area is sown during kharif season but 

contributes only 49% in total production. 

Predominant crops/cropping patterns in 33 districts 

of Rajasthan are pearl millet-mustard (6 districts), pearl 

millet-wheat (4), pearl millet-cumin (2), maize-wheat (6), 

fp= 1-5 /kukuk {ks= esa pjkxkgksa dh txg flfpr Qlysa
Fig. 1.5 Irrigated crops replacing grasslands in Dhanana area 
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¼2½] ewax & thjk@xsgw¡ ¼1½] ewax & puk@xsgw¡ ¼1½] eksB & puk ¼1½] 
mM+n & xsgw¡ ¼1½] mM+n & ljlksa ¼1½] lks;kchu & xsgw¡ ¼1½ vkSj 
vjaMh & xsgw¡ ¼1 ftyk½A

 Hkwty&flafpr {ks=ksa ds 
1993 ls 2020 ds vkadM+kas dh js[kh; ço`fÙk&js[kk us tks/kiqj] 
chdkusj] ckM+esj vkSj pw: ftyksa esa rhoz o`f) ¼fp= 1-6½ ,oa blds 
ckn tSlyesj] xaxkuxj] >qa>quw] ukxkSj vkSj lhdj ftyksa esa e/;e 
o`f) ntZ dhA pkj ftyksa] ;Fkk xaxkuxj] guqekux<+] tkykSj vkSj 
ikyh dks NksM+dj if'peh jktLFkku esa ekulwu&iwoZ vkSj 
ekulwu&i'pkr~ Hkwty Lrj vkSj Hkwty&flafpr {ks=ksa ds chp 
e/;e ls etcwr laca/k fn[kkbZ fn;kA ekulwu&iwoZ vkSj 
ekulwu&i'pkr~ Hkwty&flafpr {ks=ksa vkSj Hkwty Lrj ¼eh- Hkwlrg 
ls uhps½ ds chp lglaca/k xq.kkad dk eku ukS ftyksa esa ldkjkRed 
vkSj xaxkuxj] guqekux<+ vkSj ikyh ftyksa esa udkjkRed ik;k 
x;kA pwafd Hkwty Lrj dh ekiu bdkbZ] eh- Hkwlrg ls uhps] gS] 
blfy, lglaca/k xq.kkad ds ldkjkRed eku us Hkwty&flafpr 
{ks=ksa esa foLrkj ds lkFk Hkwty Lrj esa fxjkoV dk ladsr fn;kA 
Hkwty Lrj dk Hkwty flapkbZ ds varxZr {ks= ds lkFk lglaca/k 
tks/kiqj ¼lglaca/k xq.kkad¾0-94½] tSlyesj ¼0-82½] ukxkSj ¼0-71½ 
vkSj pw: ¼0-71½ esa etcwr ik;k x;k] tcfd lhdj ¼0-67½] >qa>quw 
¼0-66½] chdkusj ¼0-61½ vkSj ckM+esj ¼0-58½ ftyksa esa e/;e ik;k 
x;kA blh rjg] ekulwu&i'pkr~ Hkh tks/kiqj ¼lglaca/k xq.kkad¾
0-96½] tSlyesj ¼0-80½] ukxkSj ¼0-75½ vkSj lhdj ¼0-70½ ds fy, 
Hkwty Lrj vkSj Hkwty&flafpr {ks=ksa ds chp ,d etcwr laca/k 
ns[kk x;k] rFkk ckM+esj ¼0-55½] chdkusj ¼0-59½] pw: ¼0-62½ vkSj 
>qa>quw ¼0-68½ ftyksa ds fy, e/;e Js.kh dk laca/k ik;k x;kA vr% 
if'peh jktLFkku esa Hkwty&flafpr {ks=ksa ds foLrkj ds lkFk Hkwty 
Lrj esa cgqr fxjkoV ntZ dh xbZ gSA

 tyok;q 
ifjorZu ds vuqekuksa us vkjlhih&2-6 ifj–'; ds rgr~ 2030 ds 
n'kd ds nkSjku vf/kdre rkieku esa yxHkx 1 fMxzh lsfYl;l 
vkSj 2050 ds n'kd ds nkSjku 1-5 fMxzh lsfYl;l dh o`f) dk 
ladsr fn;kA blh rjg] vkjlhih&8-5 ifj–'; ds vuqlkj 2030 
vkSj 2050 ds n'kdksa ds nkSjku vf/kdre rkieku esa Øe'k% 1-5 
fMxzh lsfYl;l vkSj 2-5 fMxzh lsfYl;l dh o`f) gksus dh mEehn 
gSA gkykafd] vkjlhih&2-6 ds rgr~ 2030 vkSj 2050 ds n'kdksa ds 
nkSjku U;wure rkieku esa Øe'k% 1-2 fMxzh lsfYl;l vkSj 1-5 
fMxzh lsfYl;l dh o`f) vkSj vkjlhih&8-5 ifj–'; ds vuqlkj 
2030 vkSj 2050 ds n'kdksa esa 1-7 fMxzh lsfYl;l vkSj 3 fMxzh 

flafpr {ks=ksa ds foLrkj vkSj tyok;q ifjorZu ds rgr Hkwty Lrj 

dk izfr:i.k

Hkwty&flafpr {ks=ksa ds foLrkj dk çHkko%

tyok;q ifjorZu ds vuqeku vkSj Hkwty izfr:i.k%

sorghum-gram (1), clusterbean-wheat (2), clusterbean-

gram (2), mung bean-cumin/wheat (1), mung bean-

gram/wheat (1), moth bean-gram (1), black gram-wheat 

(1), black gram-mustard (1), soybean-wheat (4) and 

castor-wheat (1 district). 

 

Linear trend-line fitted to the groundwater-irrigated areas 

of 1993-2020 period indicated a sharp increase in 

Jodhpur, Bikaner, Barmer and Churu districts (Fig. 1.6) 

followed by a moderate increase in Jaisalmer, 

Ganganagar, Jhunjhunu, Nagaur and Sikar districts. The 

groundwater levels in pre-monsoon and post-monsoon 

seasons showed strong to moderate relationships with 

groundwater-irrigated areas in the western Rajasthan 

except in four districts, i.e., Ganganagar, Hanumangarh, 

Jalore and Pali. Correlation coefficients (r) between the 

groundwater-irrigated area and groundwater levels (m 

below ground level, m bgl) in pre-monsoon and post-

monsoon seasons were positive in 9 districts and negative 

in Ganganagar, Hanumangarh and Pali districts. As the 

unit of the groundwater level is m bgl, positive r-values 

indicated decline in the groundwater levels with 

expansion in groundwater-irrigated areas. Areas under 

groundwater irrigation showed strong correlation with the 

groundwater levels in Jodhpur (r=0.94), Jaisalmer 

(r=0.82), Nagaur (r=0.71) and Churu (r=0.71), and 

moderate for Sikar (r=0.67), Jhunjhunu (r=0.66), Bikaner 

(r=0.61) and Barmer (r=0.58) districts. Likewise, in the 

post-monsoon season, a strong relationship was observed 

between groundwater levels and groundwater-irrigated 

areas for Jodhpur (r=0.96), Jaisalmer (r=0.80), Nagaur 

(r=0.75) and Sikar (r=0.70), and moderate for Barmer 

(r=0.55), Bikaner (r=0.59), Churu (r=0.62) and Jhunjhunu 

(r=0.68) districts. Thus, groundwater levels in western 

Rajasthan declined significantly with expansion of 

groundwater-irrigated areas. 

 Climate projections indicated about 1°C rise in 

the maximum temperature during the 2030s and 1.5°C 

rise during the 2050s in RCP 2.6 scenario. Likewise, rise 

of 1.5°C and 2.5°C in the maximum temperature is 

expected during the 2030s and 2050s according to RCP 

Modeling groundwater levels under expansion of 

irrigated areas and changing climate

Impact of expanding groundwater-irrigated areas:

Climate change projections and groundwater 

modeling:
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lsfYl;l dh o`f) gksus dh mEehn gSA U;wure rkieku esa visf{kr 
o`f) vf/kdre rkieku dh rqyuk esa T;knk gksus dh laHkkouk gSA 
lHkh tyok;q ifjorZu ifj–';ksa ds rgr~ 2030 vkSj 2050 ds 
n'kdksa ds nkSjku lanHkZ ok"iu&ok"iksRltZu esa 2-5 ls 5 Áfr'kr dh 
dqy o`f) gksus ds Áek.k ntZ fd, x,A Hkwty Lrj dk tyok;q 
ifjorZu ifj–';ksa ds varZxr Áfr:i.k pj.kc) cgqÁfrxeu vkSj 
liksVZ osDVj e'khuksa dh rqyuk esa jSaMe Q‚jsLV rduhd }kjk 
U;wure =qfV ds lkFk fd;k x;kA

jktLFkku ds 12 'kq"d ftyksa ds fy, lrgh ty fudk;ksa] 

Hkwty dh xgjkbZ] Hkwty xq.koÙkk] ty foKku] Hkwty laHkkfor 

{ks=] ¶yksjkbM vkSj ukbVªsV ds forj.k vkSj ty Lrj dh ço`fÙk ls 

lacaf/kr tkudkjh ,d= dh xbZA ,df=r tkudkjh dks Cy‚d Lrj 

osc&l{ke ty lwpuk ç.kkyh

8.5 scenario. However, rise in the minimum temperature 

is 1.2°C and 1.5°C during the 2030s and 2050s, 

respectively in RCP 2.6, and 1.7°C and 3°C in 2030s and 

2050s according to RCP 8.5 scenario. Expected rise in the 

minimum temperature is more than that in the maximum 

temperature. All climate change scenario witnessed an 

overall increase of 2.5 to 5% in reference 

evapotranspiration (ET ) during the 2030s and 2050s. The o

groundwater levels were modeled with the least error by 

Random forest (RF) technique over the step-wise multiple 

regression and support vector machines. 

Information related to surface water bodies, depth of 

groundwater, groundwater quality, hydrogeology, 

Web-enabled water information system 

fp= 1-6 pkj 'kq"d ftyksa ds Hkwty&flafpr {ks=ksa ds lkFk ekulwu&iwoZ vkSj ekulwu&i'pkr~ ds nkSjku vkSlr Hkwty Lrj
Fig. 1.6 Mean groundwater levels during pre-monsoon and post-monsoon seasons with groundwater-irrigated areas in four arid districts
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ij lalkf/kr fd;k x;kA çfrosnu vof/k ds nkSjku tks/kiqj] ikyh] 

chdkusj vkSj ukxkSj ftyksa ds fy, vkadM+ksa dk fo'ys"k.k fd;k 

x;kA ftyk Lrjh; LFkkfud fo'ys"k.k ls irk pyk fd tSlyesj esa 

21]64]993 gsDVs;j esa Hkwty dh xgjkbZ 40 ehVj ls vf/kd gSA 

gkykafd] çfr'kr ds fygkt ls lhdj ftys ds 89-1 çfr'kr {ks= esa 

Hkwty dh xgjkbZ 40 ehVj ls vf/kd gSA r`rh;d ¼100 ls 250 ?ku 

eh- çfr fnu½] ykBh ¼100 ls 200 ?ku eh- çfr fnu½] Hknslj ¼120 

ls 180 ?ku eh- çfr fnu½] ukxkSj ¼150 ls 300 ?ku eh- çfr fnu½ 

vkSj fcykM+k cyqvk iRFkj ¼100 ls 300 ?ku eh- çfr fnu½ e`nk 

J`a[kyk Hkwty ds cgqr vPNs lzksr gSaA chdkusj ftys esa r`rh;d 

vkSj ukxkSj cyqvk iRFkj ds varxZr 11]72]395 gsDVs;j eq[; :i 

ls chdkusj vkSj Mwaxjx<+ rglhy esa gSA ykBh vkSj Hknslj cyqvk 

iRFkj tSlyesj ftys esa] eq[; :i ls le rglhy esa] vf/kdre 

5]42]827 gsDVs;j {ks= esa miyC/k gSA ukxkSj esa fcykM+k cyqvk 

iRFkj ds varxZr 3]67]108 gsDVs;j {ks= gSA

if'peh jktLFkku ds 12 ftyksa ds fy, nh?kZdkfyd le; 

J`a[kyk ds vkadM+s Hkkjr ekSle foKku foHkkx] iq.ks] jk"Vªh; 

oSekfudh vkSj varfj{k ç'kklu] la;qä jkT; vesfjdk vkSj ty 

lalk/ku foHkkx] jktLFkku ljdkj ls ,d= fd, x,A Hkkjr ekSle 

foKku foHkkx ls ,df=r 1951 ls 2021 rd dh vof/k ds 

vf/kdre vkSj U;wure rkieku ds fxzM&okj vkadM+s 1×1 fMxzh ij 

miyC/k gSa vkSj o"kkZ ds vkadM+s 0-25×0-25 fMxzh ij miyC/k gSaA 

ty lalk/ku foHkkx ls 1960 ls 2020 dh vof/k ds fy, o"kkZ ds 

vkadM+s 62 dsUæksa ds fy, çkIr fd, x,A if'peh jktLFkku esa 

1981 ls 2021 ds nkSjku tyok;q ekinaMksa ds 0-5×0-5 fMxzh ij 

fxzM&okj vkadM+s jk"Vªh; oSekfudh vkSj varfj{k ç'kklu ls çkIr 

fd, x,A fofHkUu lzksrksa ls jktLFkku ds 'kq"d {ks= ds 12 ftyksa ds 

fy, [kjhQ vkSj jch dh çeq[k Qlyksa ds fy, Qly {ks=] mRiknu 

o mRikndrk ds le; J`a[kyk vkadM+s ,d= fd, x,A ftysokj 

Qyksa ds {ks=Qy vkSj mRiknu ¼2010 ls 2020½ ds vkadM+s 12 ftyksa 

ds fy, ckxokuh funs'kky;] jktLFkku ls çkIr fd, x,A 

ok;q vijnu ds ek/;e ls e`nk ds iks"kd rRoksa ds uqdlku 

dk vuqeku yxkus ds fy, pkj vyx&vyx —f"k mRiknu 

ç.kkfy;ksa ;Fkk fu;a=.k LFky ds :i esa [kkyh Hkwfe ;k jsrhys eSnku] 

if'peh jktLFkku esa çkÑfrd lalk/kuksa ds nh?kZdkfyd vkadM+s

fofHkUu Ñf"k mRiknu ç.kkfy;ksa esa ok;q vijnu izfrn'kZd dk 

LFkkiu

groundwater potential zone, distribution of fluoride and 

nitrate, and water level trends were collected for 12 arid 

districts of Rajasthan. The collected information was 

processed on block level. During the reporting period, 

data were analyzed for Jodhpur, Pali, Bikaner and Nagaur 

districts. Pooled district level spatial analysis indicated 

that Jaisalmer has highest area of 21,64,993 ha under 

groundwater depth of more than 40 m. However, in term 

of percentage, groundwater depth is below 40 m in 89.1% 
3 -1area of Sikar district. Tertiary (100-250 m  day ), Lathi 

3 -1 3 -1(100-200 m  day ), Bhadesar (120-180 m day ), Nagaur 
3 -1 3 (150-300 m day ) and Bilara sandstone (100-300 m

-1day ) soil series are very good source of groundwater. 

Bikaner district has 11,72,395 ha under Tertiary and 

Nagaur sandstone mainly in Bikaner and Dungargarh 

tehsils. Lathi and Bhadesar sandstone is available 

maximum in Jaisalmer district in 5,42,827 ha area mainly 

in Sam tehsil. Nagaur has 3,67,108 ha area under Bilara 

sandstone. 

Long-term time series data of natural resources for 

12 districts of western Rajasthan was collected from India 

Meteorological Department (IMD), Pune; National 

Aeronautics and Space Administration (NASA), USA and 

Water Resources Department, Govt. of Rajasthan. The 

maximum and minimum temperature data collected from 

IMD are available grid-wise at 1×1 degree and rainfall 

data is available at 0.25×0.25 degree for 1951-2021 

period. Rainfall data for 62 stations of western Rajasthan 

for 1960-2020 period were obtained from Water 

Resources Department. Climate data collected from 

NASA for 1981-2021 period was at 0.5×0.5 degree. 

District-wise time series data of crop area, production and 

productivity were collected for 12 districts of arid 

Rajasthan from different sources. The collected data of 

major crops were pre-processed. District-wise area and 

production (2010-2020) data of fruit crops for 12 districts 

were also retrieved from the website of Directorate of 

Horticulture, Rajasthan.

Wind erosion samplers were installed in four 

agricultural production systems viz., bare land /denuded 

Natural resources database of western Rajasthan 

Installation of wind erosion samplers in different 

agricultural production systems 
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o"kkZ&vk/kkfjr mRiknu ç.kkyh ¼cktjk&vk/kkfjr Qly ç.kkyh½] 

flafpr mRiknu ç.kkyh vkSj ou&pjkxkg ç.kkyh esa ok;q vijnu 

Áfrn'kZd LFkkfir fd, x,A bu lHkh pkj mRiknu ç.kkfy;ksa dk 

p;u tks/kiqj] chdkusj vkSj tSlyesj ftyksa esa fd;k x;k] tks 

vyx&vyx ok;q rhozrk {ks=ksa dk Áfrfuf/kRo djrs gSa ¼fp= 1-7½A 

LFkkfir ok;q vijnu Áfrn'kZd ds vklikl dsafær çR;sd LFky 

ij fofHkUu LFkkuksa ¼la[;k¾110½ ls e`nk uewus] e`nk ds çkjafHkd 

HkkSfrd&jklk;fud xq.kksa] tSls e`nk dh cukoV] ih,p] fo|qr 

pkydrk] e`nk tSfod dkcZu] miyC/k iks"kd rRo vkfn dks fpfàr 

djus ds fy, ,d= fd, x,A

sandy plain as control site, rainfed production system 

(pearl millet-based cropping system), irrigated 

production system, and silvi-pastoral system. Each of the 

four production systems were selected in Jodhpur, 

Bikaner and Jaisalmer districts covering different wind 

severity zones (Fig. 1.7). Soil samples from different 

locations at each site (N=110), centered around the 

installed wind erosion sampler, were collected to 

characterize the initial soil physico-chemical properties, 

e.g. soil texture, pH, electrical conductivity, soil organic 

carbon, available nutrients etc.

fp= 1-7 fofHkUu LFkkuksa ij LFkkfir ok;q&vijnu Áfrn'kZd 
Fig. 1.7 Wind erosion samplers installed at different locations

jktLFkku ds 'kq"d ftyksa esa ouLifr dh xfr'khyrk dk vkdyu

ySaMlSV 8 mixzg Nfo;ksa dk mi;ksx ebZ vkSj flracj 2022 

ds nkSjku lkekU;h—r varj ouLifr lwpdkad dh x.kuk ds fy, 

fd;k x;kA lwpdkad dk eku 2022 ds ebZ vkSj flracj eghuksa ds 

nkSjku Øe'k% &0-022 ls 0-26 vkSj &0-5 ls 0-79 rd ik;k x;k 

¼rkfydk 1-1] fp= 1-8 ,] ch½A ebZ ekg ds nkSjku] vf/kdre {ks= 

¼99-46 çfr'kr½ lwpdkad oxZ 0 ls 0-1 ds varxZr vk;k tks de ;k 

rukoxzLr ouLifr dk ladsr nsrk gS vkSj cgqr de {ks= ¼0-54 

çfr'kr½ 0-1 ls 0-4 rd lwpdkad oxZ ds varxZr ntZ fd;k x;k] 

ftlus bafnjk xk¡/kh ugj ifj;kstuk {ks= ds fdukjs vkSj ty 

fudk;ksa ds ikl foyk;rh ccwy] vdSfl;k V‚fVZfyl] ,-lsusxy] ,-

fuyksfVdk vkSj ;wdsfyIVl Átkfr dh ?kuh dSuksih gksus dk ladsr 

fn;kA ikni&lekt'kkL=h; v/;;u }kjk 23 ifjokjksa dk 

Assessment of vegetation dynamics in arid districts of 

Rajasthan

Landsat 8 satellite images were used for calculation 

of normalized difference vegetation index (NDVI), 

during May and September 2022. The NDVI values 

ranged from -0.022 to 0.26 (May) and from -0.5 to 0.79 

(September), respectively (Table 1.1, Fig. 1.8a, b). During 

May, maximum area (99.46%) falls under NDVI class 0 to 

0.1, which indicate low or stressed vegetation and very 

few areas (0.54%) fall under NDVI class from 0.1 to 0.4, 

which indicated dense canopy of Prosopis juliflora, 

Acacia tortilis, A. senegal, A. nilotica and Eucalyptus spp. 

in forest area, along IGNP canal and near water bodies. 

The phyto-sociological study revealed that the total of 45 
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çfrfuf/kRo djus okyh dqy 45 ikS/kksa dh çtkfr;ksa dks fofHkUu 

HkkSfrd bdkbZ;ksa ij ntZ fd;k x;kA lcls vf/kd çfrfuf/kRo 

okys ifjokj QScslh ¼10 çtkfr;k¡½ ,oa mlds ckn iks,lh 

¼8 çtkfr;k¡½ ikbZ xbZA MSDVkbyksDVsfu;e flafMde çtkfr 

pêkuh vkSj jsrhys eSnkuh Hkw&vk—fr;ksa ij çeq[kr;k ns[kh xbZ] 

tcfd fMIVjhft;e Xy‚de jsr ds Vhyksa ij vkSj ,syqjksil 

ySxksiksbM~l j.k {ks= ij çeq[k çtkfr ikbZ xbZA tSlyesj 

ftys dh HkkSxksfyd bdkbZ;ksa ij 'kSuu fofo/krk lwpdkad vkSj 

lekurk] jsrhys Vhyksa ¼2-53] 0-80½ ds fy, mPpre ikbZ xbZ] blds 

ckn jsrhys eSnku ¼2-20] 0-79½] pêkuh ¼1-59] 0-51½ vkSj j.k {ks= 

¼0-69] 0-33½ ij ntZ dh xbZA

plant species representing 23 families were recorded on 

different physiographic units. The most commonly 

represented families were Fabaceae (10 species) 

followed by Poaceae (8 species). The species 

Dactyloctenium sindicum was dominant on rocky and 

sandy plain landforms, whereas Dipterygium glaucum 

was dominant species on sand dunes and Aeluropus 

lagopoides on salt rann of Jaisalmer district. The Shannon 

diversity index (H') and evenness were the highest for 

sandy dunes (2.53, 0.80) followed by sandy plain (2.20, 

0.79), rocky (1.59, 0.51) and salt rann (0.69, 0.33) 

physiographic units of Jaisalmer district.

fp= 1-8 ySaMlSV 8 mixzg fp=ksa ls rS;kj fd, x, ¼,½ ebZ vkSj ¼ch½ flracj 2022 ds nkSjku tSlyesj ftys ds fy, 
lkekU;h—r varj ouLifr lwpdkad ekufp=

Fig. 1.8 Maps of normalized difference vegetation index for Jaisalmer district during (a) May and 
(b) September 2022 prepared from Landsat 8 satellite images 

(a)
(b)

Rkfydk 1-1 tSlyesj ftys esa ebZ vkSj flracj 2022 esa fofHkUu lkekU;h—r varj ouLifr lwpdkad d{kkvksa esa 
{ks= dk lkaf[;dh; fo'ys"k.k

Table 1.1 Statistical analysis of area in various NDVI classes in May and September 2022 in Jaisalmer district
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dPN] xqtjkr ds cUuh pjkxkg esa ouLifr xfr'khyrk

dPN] xqtjkr ds cUuh pjkxkg esa o"kZ 1990 ls 2020 ds 
nkSjku ouLifr xfr'khyrk dk v/;;u] fo'ks"k :i ls foyk;rh 
ccwy dh o`f) ds fy,] lkekU;h—r varj ouLifr lwpdkad dk 
mi;ksx djds fd;k x;kA ifj.kkeksa ls Kkr gqvk fd xehZ ds 
nkSjku lwpdkad dk eku 0-059 ls 0-081 rd jgkA blds foijhr] 
lnhZ esa lwpdkad dk vis{kk—r vf/kd eku ¼0-1 ls 0-17 rd½ 
çnf'kZr gqvk] ftldk dkj.k ?kkl lfgr ouLifr esa o`f) gksuk 
jgkA blds foijhr] ekulwu ds nkSjku ekulwu&mRçsfjr gfj;kyh 
dh otg ls lwpdkad dk eku e/;e ¼0-064 ls 0-155 rd½ ik;k 
x;kA mixzg ls fy, fp= esa v/;;u {ks= ds Åij ckny Nk, 
jgus ds dkj.k iwjs {ks= esa lwpdkad dhs x.kuk ugh gks ldhA dqy 
feykdj] lkekU;h—r varj ouLifr lwpdkad dk eku o"kZ 1990 
ls 2020 rd eq[; :i ls foyk;rh ccwy ds foLrkj ds dkj.k c<+k 
¼fp= 1-9½A

Vegetation dynamics in Banni grasslands of Kutch, 

Gujarat

Vegetation dynamics, especially for growth of 

Prosopis juliflora during 1990-2020, in Banni grassland 

of Kutch, Gujarat, was studied using normalized 

difference vegetation index (NDVI). Results indicated 

that during summer, NDVI values ranged from 0.059 to 

0.081. In contrast, the winter months exhibited relatively 

high NDVI values (0.1-0.17) that were attributed to 

vegetation growth including grasses. Conversely, 

moderate values of NDVI were seen during monsoon 

(0.064-0.155), which may be ascribed to monsoon-

induced greenery. Satellite imagery could not capture the 

NDVI for the whole area due to cloud coverage over the 

study area. Overall, NDVI increased from 1990 to 2020 

mainly due to expansion of P. juliflora (Fig. 1.9). 

fp= 1-9 xfeZ;ksa ds ekSle esa ¼,½ 1990 vkSj ¼ch½ 2020 ds lkekU;h—r varj ouLifr lwpdkad dh LFkkfud fHkUurk
Fig. 1.9 Spatial variation of NDVI in (a) 1990 and (b) 2020 during summer season

(a) (b)
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tuunzO; laj{k.k ,oa j[kj[kko

pjkxkg ?kklsa

pjkxkg ?kklksa o nyguksa esa lso.k] vatu ?kkl] eksM+k /kke.k] 
xzke.kk] eqjB] cqjM+k rFkk vijkftrk ds ifjxzg.kksa dks iz{ks= esa 
lajf{kr fd;k x;kA

vatu ?kkl ds ik¡p thuizk#iksa ;Fkk 
dktjh&581] dktjh&588] dktjh&589] dktjh&657 ,oa 
dktjh&2221 dk nks ekud fdLeksa ¼dktjh vatu&358 ,oa 
dktjh vatu&2178½ ds lkFk pkjk mit rFkk blds vo;oksa ds 
fy, ewY;k¡du fd;k x;kA ikni Å¡pkbZ rFkk fVyj izfr ehVj 
iafDr yEckbZ ds fy, thuizk#iksa esa lkFkZd varj ik;k x;kA pkjk 
mit thuizk#iksa ls çHkkfor ugha gqbZ gkykafd] fdLe dktjh&657 
¼5076 fd-xzk- çfr gsDVs;j½ rFkk blds ckn dktjh&588 ¼4870 
fd-xzk- çfr gsDVs;j½ ls vf/kdre gjk pkjk mit tcfd 
dktjh&581 ¼1563 fd-xzk- çfr gsDVs;j½ rFkk blds ckn ekud 
fdLe dktjh vatu&2178 ¼1510 fd-xzk- çfr gsDVs;j½ ls 
lokZf/kd 'kq"d inkFkZ mit izkIr gqbZ ¼rkfydk 2-1½A dktjh&581 
ds ikS/kksa dh Å¡pkbZ Hkh lokZf/kd ¼81-5 ls-eh-½ jgh] tcfd dktjh 
vatu&2178 esa lokZf/kd dYys ¼49-8 izfr eh- iafDr yEckbZ½ cusA 
blds vykok tqykbZ dh 'kq#vkr esa leku dVkbZ ls pkjk mit 
vfHkysf[kr dh xbZA fdLe dktjh vatu&358 ls lokZf/kd gjk 
pkjk ¼6553 fd-xzk- çfr gsDVs;j½ ,oa lw[kk pkjk ¼1922 fd-xzk- çfr 
gsDVs;j½ dh mit çkIr gqbZ] tcfd thuizk#iksa ds chp lkFkZd 

vatu ?kkl

thuizk#iksa dk ewY;k¡du% 

Germplasm conservation and maintenance 

Range grasses

Accessions of Lasiurus sindicus, 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. Data 
-1 on plant height and tillers m row length revealed that the 

means over the cuts had significant variation among the 

genotypes. Forage yield was not affected by the 

genotypes. However, maximum green fodder yield (5076 
-1kg ha ) was recorded from CAZRI-657 followed by 

-1CAZRI-588 (4870 kg ha ), whereas, CAZRI-581 had the 
-1maximum dry matter yield (1563 kg ha ) followed by 

-1CAZRI Anjan-2178 (1510 kg ha ) (Table 2.1). CAZRI-

581 also had the tallest plants (81.5 cm), while CAZRI 
-1Anjan-2178 had the maximum no. of tillers (49.8 m  row 

length). Besides, uniform cut was given during the early 

July and forage yield was recorded. Variety CAZRI 

Cenchrus ciliaris

Evaluation of genotypes:

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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varj ugha feykA fdLe dktjh&75 dk 0-43 gsDVs;j esa ,d u;k 
cht mRiknu iz{ks= LFkkfir fd;k x;k rFkk igys ls yxk, gq, 
dktjh vatu&358 ¼fp= 2-1,½] dktjh vatu&2178 
¼fp= 2-1ch½] dktjh&76 rFkk lso.k ds Øe'k% 3-22] 2-70] 0-04 
rFkk 1-05 gsDVs;j cht mRiknu iz{ks= dk j[k&j[kko fd;kA

pjkxkg ?kkl dk dqy 220-57 fd-xzk- cht iSnk fd;k ftlesa 
164-9 fd-xzk- vatu ?kkl dh fdLe dktjh vatu&358] 29 fd-xzk- 
dktjh&75 dk] 26 fd-xzk- dktjh vatu&2178 dk] 0-60 fd-xzk- 
eksMk /kke.k ?kkl dh fdLe dktjh&76 dk rFkk 0-07 fd-xzk- lso.k 
?kkl dk cht 'kkfey jgkA vatu ?kkl dh fdLeksa dk ukfHkd o 
çtud chtksa dk Hkh mRiknu fd;k x;kA fdLe dktjh 
vatu&358 dk 58 fd-xzk- çtud cht iSnk fd;k x;kA blh rjg 
dktjh&75 dk 0-60 fd-xzk-] dktjh vatu&358 dk 0-39 fd-xzk- 
rFkk dktjh vatu&2178 dk 0-66 fd-xzk- ukfHkd cht rS;kj 
fd;k x;kA dktjh vatu&358 dk 0-32 gsDVs;j {ks=Qy esa ,d 
çtud cht mRiknu iz{ks= LFkkfir fd;k x;k rFkk dktjh 
vatu&2178 dk ,d ukfHkd cht mRiknu iz{ks= Hkh rS;kj fd;k 
x;kA

Lo&vlaxrrk lwpdkad dh x.kuk djus ds fy, lso.k dh 
ckfy;ksa esa cht cuus dh çfr'krrk ntZ dh xbZA nks&nks ikS/kksa ds 
pkj vyx&vyx tksM+ksa ;Fkk fiNys ekSle ds ,dy <+ds gq, ikS/kksa 
ls cht] fiNys ekSle ds nks vyx&vyx <+ds gq, ikS/kksa ls cht] 
[kqys&ijkfxr ¼fcuk <ds½ iq"iØe ls cht vkSj fiNys ekSle esa 
<+ds gq, ,dy ikS/ks dh tM+ksa ls mxk, x, ikS/kksa dks Qwy vkus ls 
igys Lo&vlaxfr dk ewY;k¡du djus ds fy, lQsn jax ds lwrh 

?kklksa dk cht mRiknu

lso.k ?kkl

Anjan-358 recorded the maximum green fodder (6553 kg 
-1 -1ha ) and dry matter (1922 kg ha ) yields; however, the 

differences among the genotypes were non-significant. A 

new seed plot of CAZRI-75 was established under 0.43 ha 

area and previously-established seed production plots of 

CAZRI Anjan-358 (Fig. 2.1a), CAZRI Anjan-2178 (Fig. 

2.1b), CAZRI-76 and sewan were maintained in about 

3.22, 2.70, 0.04 and 1.05 ha area, respectively.

A total of 220.57 kg seed of grasses, including 

164.90 kg of C. ciliaris var. CAZRI Anjan-358, 29.0 kg of 

CAZRI-75, 26 kg of CAZRI Anjan-2178, 0.60 kg of C. 

setigerus var. CAZRI-76 and 0.07 kg of Lasiurus sindicus 

were produced. Nucleus and breeder seed production 

program of C. ciliaris varieties was also undertaken. 

Fifty-eight kg breeder seed of var. CAZRI Anjan-358 was 

produced. Similarly, 0.60 kg nucleus seeds of var. 

CAZRI-75, 0.39 kg of var. CAZRI Anjan-358 and 0.66 kg 

nucleus seed of var. CAZRI Anjan-2178 was also 

produced. Breeder seed plot of var. CAZRI Anjan-358 

was established in 0.32 ha and nucleus seed plot of var. 

CAZRI Anjan-2178 was also established.

The seed setting of L. sindicus was recorded to 

calculate the self-incompatibility index. Two plants each 

from four different pairs viz., grown by sowing of seeds 

from single covered plant of previous season, seeds from 

two different covered plants of previous season, seeds 

Seed production of grasses

Lasiurus sindicus

fp= 2-1 vatu ?kkl dh fdLeksa ¼,½ dktjh vatu&358 vkSj ¼ch½ dktjh vatu&2178 dk pkSM+h iafä nwjh ij cht mRiknu
Fig. 2.1 Seed production of Cenchrus ciliaris (a) var. CAZRI Anjan-358 and (b) var. CAZRI Anjan-2178 at wider row spacing

(a) (b)
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[kknh diM+s dh lajpukvksa ds uhps <+d fn;k x;kA iq"iØeksa ds 
ifjiDo gksus ds ckn <ds gq, lHkh cSx gVk fn, x, vkSj iq"iØeksa 
dh dVkbZ ds ckn cht ds cuus dh çfr'krrk dh x.kuk dh xbZA 
bu pkj mipkj la;kstuksa esa] Lo&ijkx.k ds fy, cht cuus dh 
çfr'krrk de ikbZ xbZ] tcfd ij&ijkx.k ds fy, cht cuus dh 
çfr'krrk vf/kdre ¼7-35½ ikbZ xbZ ¼rkfydk 2-2½ tks fd lso.k 
?kkl esa Lo&vlaxrrk dh mifLFkfr dk ladsr djrk gSA 
vyx&vyx le; varjky ¼lqcg 6 cts ls 'kke 6 cts rd½ esa 
ofrZdkxz dks bdëk djds] ofrZdkxz xzg.k'khyrk dh çfr'krrk dk 
ç;ksx'kkyk esa LVhfj;ks twe ekbØksLdksi ds }kjk v/;;u fd;k 
x;kA ,aFksfll ds iwoZ pj.kksa ds nkSjku ofrZdkxz esa de xzg.k'khyrk 
ntZ dh xbZA lcls vf/kd xzg.k'khyrk bUMsfglsaV ijkxdks"kksa ds 
pj.k ¼96-33±9-83 izfr'kr½ vkSj ijkxdks"k ds LQqVu pj.k 
¼92-71±8-43 izfr'kr½ ij ns[kh xbZA blds vykok vf/kdre 
xzg.k'khyrk ¼100 izfr'kr½ lqcg 10 cts tcfd U;wure 
xzg.k'khyrk ¼29-21±3-83 izfr'kr½ lqcg 8 cts vkSj 9 cts ns[kh 
xbZA

 laLFkku esa xfeZ;ksa ds eghuksa esa u, ladjksa ds 
ijh{k.k gsrq v‚Q&lhtu ulZjh yxkbZ xbZA vf[ky Hkkjrh; 
lefUor 'kks/k ifj;kstuk ¼vkbZ,pVh&vxsrh½ ijh{k.k esa 
çLrqr djus ds fy, pkj ijh{k.k ladjksa ;Fkk lhtsM,p&268] 
lhtsM,p&269] lhtsM,p&270 vkSj lhtsM,p&271 ds chtksa dk 
xq.ku fd;k x;kA vf[ky Hkkjrh; lefUor 'kks/k ifj;kstuk 
¼,,pihVh&vxsrh½ ijh{k.k ds fy, ladj lhtsM,p&267 Hkh 
çLrqr fd;k x;kA

 yksdfç; fdLeksa ds lkFk 
rhu LFkkuksa ¼tks/kiqj] tSlyesj vkSj chdkusj½ ij 15 ijh{k.k ladjksa 
dk ewY;k¡du fd;k x;k rFkk lefUor ijh{k.kksa ds rgr~ ewY;k¡du 
ds fy, Ng vk'kktud ijh{k.k ladjksa dks çLrqr fd;k x;kA ,d 

Qlysa

Ckktjk 

xeZ 'kq"d okrkoj.k ds vuqdwy 'kh?kz idus okyh ladj fdLeksa dk 

fodkl%

cgq&LFkkud ladj ewY;k¡du ijh{k.k%

from open-pollinated (uncovered) inflorescences and 

root slips from single plant covered in previous season 

were covered before flowering under white-coloured 

cotton (khadi) cloth structures to evaluate for self-

incompatibility. All the covered bags were removed after 

the inflorescences attained maturity and seed formation 

(%) was calculated after harvesting the inflorescences. 

Among these four treatment combinations, the seed 

setting (%) was found lesser for self-pollination while 

highest seed setting of 7.35% was recorded for cross-

pollination (Table 2.2), which indicates presence of self-

incompatibility in sewan grass. Stigma receptivity (%) 

after anthesis was studied in laboratory by collecting the 

stigmas at different time intervals (from 6 a.m. to 6 p.m.) 

under stereo zoom microscope. Stigmas exhibited low 

receptivity during pre-anthesis stages. The highest 

receptivity was seen at the stage of indehiscent anthers 

(96.33±9.83%) and anther dehiscence stage 

(92.71±8.43%). Moreover, the maximum receptivity 

of 100% was observed at 10 a.m., while the 

minimum receptivity of 29.21±3.83% was recorded at 

8 a.m. and 9 a.m.

 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 four test hybrids, viz., CZH-268, 

CZH-269, CZH-270 and CZH-271 were multiplied 

for submission in the AICRP (IHT-Early) trial. One 

test hybrid CZH-267 was also submitted for AICRP 

(AHPT-Early) trial. 

Crops

Pearl millet 

Development of early maturing hybrids adaptive to 

hot arid environments:

rkfydk 2-2 fofHkUu la;kstuksa ds rgr lso.k ds ikS/kksa dk vuqdwyrk O;ogkj
Table 2.2 Compatibility behavior of Lasiurus sindicus plants under different combinations
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vxsrh ijh{k.k ladj vkbZlh,e,&15222×lhtsMvkbZ&2021@3 
us 2620 fd-xzk- izfr gsDVs;j dh vf/kdre vkSlr mit nh rFkk 
blds ckn ladj lhtsM,p&271 ¼2447 fd-xzk- izfr gsDVs;j½ vkSj 
lhtsM,p&267 ¼2410 fd-xzk- izfr gsDVs;j½ us Hkh vf/kd mit 
nhA

[kjhQ 2022 esa igpkus x, ukS 

vk'kktud ijh{k.k ladjksa dk yksdfç; fdLeksa ds lkFk ,d 
ijh{k.k fd;k x;k rFkk Ng vk'kktud ijh{k.k ladjksa dks 
lefUor ijh{k.kksa ds rgr ewY;k¡du ds fy, çLrqr fd;k x;kA 
ladj lhtsM,p&267 us lcls vf/kd mit ¼3631 fd-xzk- izfr 
gsDVs;j½ nh rFkk blds ckn ladj vkbZlh,e,& 
843&22×lhtsMvkbZ&2020@2 ¼3402 fd-xzk- izfr gsDVs;j½ vkSj 
vkbZlh,e,&843&22×lhtsMvkbZ&2021@3 ¼3354 fd-xzk- izfr 
gsDVs;j½ us Hkh vf/kd mit n'kkZbZA

 tks/kiqj esa rhu dsUnz ijh{k.kksa esa] 

o"kkZ&vk/kkfjr ifjfLFkfr;ksa esa yksdfç; ladj tSls ,p,pch&67 
¼vkbZ½] ,eih,e,p&17] vkj,pch&223 ds lkFk 112 ijh{k.k 
ladjksa dk ewY;k¡du fd;k x;kA vukt mit ds vk/kkj ij 
vk'kktud vxsrs ijh{k.k ladjksa dh igpku dh xbZA 127 ladjksa 
ftUgsa ukfer ,e,l ykbuksa vkSj dktjh dh mUur xSjukfer vkj 
ykbuksa ds iqulaZ;kstu }kjk fodflr fd;k x;k Fkk] dk ,d 
laHkkfor mit ijh{k.k Hkh yxk;k x;kA ijh{k.k ladjksa esa tYnh 
Qwy vkus ds lkFk vf/kd mit {kerk ns[kh xbZ ¼rkfydk 2-3½A 
blds vykok] vf[ky Hkkjrh; lefUor 'kks/k ifj;kstuk ijh{k.k 
tSls çkjafHkd ladj ijh{k.k ¼vxsrh½ vkSj mUur ladj vkSj fdLe 
ijh{k.k ¼vxsrh½] ftlesa Øe'k% 31 vkSj 09 çfof"V;k¡ 'kkfey jgh] 
dk ewY;k¡du fd;k x;kA vf/kd vUu mit ds fy, igpkuh xbZ 
vk'kktud çfof"V;k¡ rkfydk 2-3 esa mYysf[kr gSaA 

 Qly ds ekSle ds 
nkSjku vyx&vyx ih<+h dh 498 izfof"V;ksa dk Hkh ewY;k¡du 
fd;k x;k] ftlesa ls 847 vk'kktud larfr;ksa dks izksUufr ds fy, 
pquk x;kA blds vykok] 357 Lofu"ksfpr lef"V;ksa ls 318 
larfr;ksa dk p;u fd;k x;k ¼rkfydk 2-4½A o"kZ 2023 dh 'khr 
_rq esa 178 larfr;k¡ izksUufr ds fy;s i‚yhgkml esa cksbZ xbZA

[kjhQ _rq ds 
nkSjku #X.k Hkw[kaM esa e`nq jksfey vkflrk jksx ds izfr cktjk ds 
125 ijh{k.k ladjksa rFkk 25 vkj iafDr;ksa dk ewY;k¡du fd;k x;kA 
cqokbZ ls 30 vkSj 60 fnuksa ds ckn Øe'k% 1 ls 5 vkSj 1 ls 9 ds 
ekud iSekus ij e`nq jksfey vkflrk jksx vkSj CykLV jksx ds fy, 
Ldksfjax dh xbZA e`nq jksfey vkflrk jksx dh xaHkhjrk 0 ls 100 
çfr'kr rd IkkbZ xbZA vfrlaosnu'khy çfof"V 7042,l esa jksx dh 

mUur ladj ewY;k¡du ijh{k.k% 

ladj ewY;k¡du ijh{k.k%

var%iztkr iquLFkkZid izfof"V;ksa dk fodkl%

jksxçfrjks/kh var%iztkfr;ksa vkSj ladjksa dh igpku% 

Multi-location hybrid evaluation trial:

Advanced hybrid evaluation trial: 

Hybrid evaluation trial:

Development of inbred restorer lines:

Identification of disease resistant inbreds and hybrids: 

 Fifteen early 

test hybrids were evaluated at three locations (Jodhpur, 

Jaisalmer and Bikaner) with popular early check varieties, 

and six promising test hybrids were submitted to 

coordinated trials. One early test hybrid ICMA-

15222×CZI-2021/3 gave the highest mean yield of 2620 
-1kg ha  followed by the test hybrids CZH-271 (2447 kg 

-1 -1ha ) and CZH-267 (2410 kg ha ).

Nine promising test 

hybrids identified in kharif 2022 were tested with popular 

checks and six promising test hybrids were submitted to 

coordinated trials. Hybrid CZH-267 gave the highest 
-1yield (3631 kg ha ) followed by ICMA-843-22×

-1CZI-2020/2 (3402 kg ha ) and ICMA-843-22×CZI-
-12021/3 (3354 kg ha ). 

 In three station trials at Jodhpur, 

112 test hybrids were evaluated with popular check 

hybrids viz., HHB-67 (I), MPMH-17, RHB-223 under 

rainfed conditions. Promising early test hybrids based on 

higher grain yield were identified. A potential yield trial 

(PYT) comprising of 127 hybrids developed by 

recombining designate MS lines and advance non-

designated R lines of CAZRI was also conducted. The test 

hybrids showed higher yield potential and early flowering 

(Table 2.3). Besides, AICRP trials, i.e., IHT (E) (initial 

hybrid trial; early) and AHPT (E) (advanced hybrid and 

population trial; early) comprising of 31 and 09 entries, 

respectively, were also evaluated. Promising entries 

identified for high grain yield are mentioned in Table 2.3.  

 During the 

cropping season, 498 entries of different segregating 

generations were also evaluated, from which 847 

promising progenies were selected for advancement. In 

addition, 318 progenies were selected from 357 selfed 

populations (Table 2.4). One hundred seventy eight 

inbreds were under advancement in the polyhouse during 

the winter season. 

During kharif season, 125 pearl millet test hybrids and 25 

R lines were evaluated against downy mildew disease in 

the sick plot. The observation on downy mildew and blast 

were recorded on 30 and 60 DAS using 1-5 and 1-9 rating 

scale, respectively. The downy mildew severity ranged 

from 0 to 100% with the highest in susceptible line 7042S 
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rkfydk 2-4 uj iquLFkkZid var%iztkr lao/kZu ds fy, p;fur vk'kktud larfr;k¡
Table 2.4 Promising progenies selected for development of inbred restorer lines 
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xaHkhjrk lcls vf/kd tcfd cktjk çfof"V;ksa esa lcls de ntZ 
dh xbZA dqy 150 çfof"V;ksa esa ls 20 çfof"V;ksa esa e`nq jksfey 
vkflrk jksx ds fy, laosnu'khyrk 5-3 ls 57-1 çfr'kr rd ikbZ 
xbZ] tcfd 'ks"k çfof"V;k¡ jksx ds izfr çfrjks/kh ns[kh xbZ 
¼rkfydk 2-5½A CykLV dh xaHkhjrk 6-3 ls 62-5 izfr'kr rd ntZ 
dh xbZA çfof"V 7042,l esa CykLV dh xaHkhjrk mPpre tcfd 
ijh{k.k çfof"V;ksa esa lcls de ikbZ xbZA dqy 150 çfof"V;ksa esa ls 
17 çfof"V;ksa ;Fkk vkbZlh,e,&04999,×lhtsMvkbZ&2022@3] 
vkbZlh,e,&06888,×lhtsMvkbZ&2022@27] vkbZlh,e,& 
07555,×lhtsMvkbZ&2022@23] vkbZlh,e,&07555,× 

lhtsMvkbZ&2022@38] vkbZlh,e,&15222,×lhtsMvkbZ& 
2022@29] vkbZlh,e,&15222,×lhtsMvkbZ&2022@35] 
vkbZlh,e,&97111,×lhtsMvkbZ&2022@8] lhtsMvkbZ& 
2022@1]lhtsMvkb Z&2022@2] lhtsMvkb Z&2022@3] 

and the lowest in pearl millet entries. Out of 150 lines, 20 

entries showed susceptibility for the downy mildew 

ranging from 5.3 to 57.1%; rest of the lines were recorded 

resistant against the downy mildew (Table 2.5). The blast 

severity was recorded from 6.3 to 62.5%, with the highest 

in 7042S and the lowest in test entries. Out of 150 lines, 17 

lines viz., ICMA-04999A×CZI-2022/3, ICMA-

06888A×CZI-2022/27, ICMA-07555A×CZI-2022/23, 

ICMA-07555A×CZI-2022/38, ICMA-15222A×CZI-

2022/29, ICMA-15222A×CZI-2022/35, ICMA-

97111A×CZI-2022/8, CZI-2022/1, CZI-2022/2, CZI-

2022/3, CZI-2022/4, CZI-2022/8, CZI-2022/13, CZI-

2022/14, CZI-2022/15, CZI-2022/17, CZI-2022/18 

showed resistance against the blast disease, while rest of 

the entries were moderately susceptible.



44

lhtsMvkbZ&2022@4] lhtsMvkbZ&2022@8] lhtsMvkbZ& 
2022@13] lhtsMvkbZ&2022@14] lhtsMvkbZ&2022@15] 
lhtsMvkbZ&2022@17 vkSj lhtsMvkbZ&2022@18 us CykLV jksx 
ds izfr çfrjks/k {kerk ntZ dh] tcfd 'ks"k çfof"V;ksa us CykLV jksx 
ds izfr e/;e laosnu'khyrk ntZ dhA

 xehZ ds ekSle ds nkSjku vkbZvkbZ,evkj] gSnjkckn dh 
ik¡p ,e,l iafDr;k¡ vkSj dktjh dh vkj iafDr;k¡ ysdj 47 u, 
ladj fodflr fd, x,A bu 47 ladjksa dk [kjhQ ds ekSle esa 
o"kkZ vk/kkfjr ifjfLFkfr;ksa esa nks ekud fdLeksa ds lkFk ijh{k.k 
fd;k x;kA ladj vkbZvkbZ,evkj,e,&7×,,lvkbZ&2023@4 lss 
3729 fd-xzk- izfr gsDVs;j dh vf/kdre mit ÁkIr gqbZ rFkk 
mlds ckn ladj vkbZvkbZ,evkj,e,&1×lhtsMvkbZ&2020@9 
vkSj vkbZvkbZ,evkj,e,&5×,,lvkbZ&2023@18 us Øe'k% 3334 
vkSj 3395 fd-xzk- izfr gsDVs;j dh mit nhA bu ladjksa esa iq"iu 
dh vof/k Hkh tYnh ns[kh xbZA

 jsaflfMVh&vkèkkfjr vè;;u ds fy, 
cktjk dh Ng fdLeksa ¼,p,pch&299] ,p,pch&67] 
,eih,e,p&17] lhtsM,p&263] lhtsM,p&271 vkSj LFkkuh; 
cktjh½ dk p;u fd;k x;k rFkk vYdksgfyd vEyrk] isjksDlkbM 
eku] ykbist vkSj fyiksDlhftust xfrfofèk tSls ekinaMksa dks 
blds fy, ekudh—r fd;k x;kA fu"d"kksZa ls p;fur fdLeksa ds 
chp fHkUurk,¡ ns[kh xbZ] ftlesa jk[k dh ek=k 1-39 ls 1-5 çfr'kr] 
ueh dh ek=k 6-87 ls 7-96 izfr'kr vkSj ØwM çksVhu dh ek=k 7-65 
ls 9-75 çfr'kr ikbZ xbZA mipkj&vkèkkfjr ç;ksxksa dks 
lqfoèkktud cukus ds fy,] vksºfed rkiu vkSj bUÝkjsM rkiu 
midj.k fodflr fd, x,A

o"kkZ&vk/kkfjr 
ifjfLFkfr;ksa esa chdkusj] ikyh vkSj tks/kiqj esa pkj LFkkfud 
ijh{k.kksa esa rhu ekud fdLeksa ¼,pth&2&20] vkjthlh&1033 
vkSj vkjthlh&1066½ ds lkFk 48 çfof"V;ksa dk ewY;k¡du fd;k 
x;kA loksZÙke tk¡p ekud vkjthlh&1033 ¼934-2 fd-xzk- izfr 
gsDVs;j½ dh rqyuk esa 13 çfof"V;ksa esa cht mit esa 10 çfr'kr ls 
vf/kd dh o`f) ntZ dh xbZ ¼rkfydk 2-6½A nks çfof"V;ksa 
¼lh,tsMth&17&4&1 vkSj lh,tsMth&20&8½ dks 8 çfr'kr ls 
vf/kd mit o`f) ds vk/kkj ij cgq&LFkkud ewY;k¡du ds fy, 
,ohVh&1 esa inksUur fd;k x;k rFkk nks çfof"V;ksa 
¼lh,tsMth&20&37 vkSj lh,tsMth&20&46½ dks vkbZohVh esa 
cgq&LFkkud ewY;k¡du ds fy, 'kkfey fd;k x;kA

lhekar {ks=ksa esa vf/kd mit ds fy, cktjk dk vuqokaf'kd 

lao/kZu%

cktjk ds vkVs@vukt dk tSo jklk;fud fo'ys"k.k rFkk 

vksºfed rkiu dk vuqdwyu%

cgq&LFkkud ijh{k.kksa esa izfof"V;ksa dk ewY;k¡du% 

Xokj

Genetic improvement of pearl millet for high yield in 
marginal regions:

Proximate analysis and optimization of ohmic heating 
to pearl millet flour/grain:

Evaluation of entries at multi-locations:

Evaluation of segregating generations:

 During summer season, five MS lines 
of IIMR, Hyderabad and R lines of CAZRI were used to 
develop 47 new hybrids. These hybrids were tested in 
kharif season with two check varieties under rainfed 
conditions. The hybrid IIMRMA-7×ASI 2023/4 showed 

-1the highest yield of 3729 kg ha , followed by IIMRMA-
-11×CZI-2020/9 (3334 kg ha ) and IIMRMA-5×ASI 

-12023/18 (3395 kg ha ). These hybrids were also early in 
flowering. 

 Six varieties of pearl millet 
(HHB-299, HHB-67, MPMH-17, CZH-263, CZH-271 
and local bajri) were selected for the rancidity-based 
studies and parameters such as alcoholic acidity, peroxide 
value, lipase and lipoxygenase activity were standardized. 
The findings revealed variations among the selected 
genotypes, with the ash content ranging from 1.39 to 
1.52%, moisture content from 6.87 to 7.96% and crude 
protein content from 7.65 to 9.75%. To facilitate the 
treatment-based experimentation, ohmic heating and 
infrared heating apparatus were developed. 

 Forty-eight 
entries along-with three checks (HG-2-20, RGC-1033 
and RGC-1066) were evaluated in four station trials at 
Bikaner, Pali and Jodhpur under rainfed conditions. 
Thirteen entries showed over 10% increase (Table 2.6) in 

-1seed yield over the best check RGC-1033 (934.2 kg ha ). 
Two entries (CAZG-17-4-1 and CAZG-20-8) have been 
promoted to AVT-I on the basis of yield increase of over 
8.0% under multi-location evaluation and two entries 
(CAZG-20-37 and CAZG-20-46) were contributed for 
multi-location evaluation in IVT. 

 In order to 
broaden the genetic base and diversify the plant type, 
crosses were attempted among branched (RGC-936, 
RGC-1002, HG-2-20, HG-563, CAZG-17-4-1, CAZG-
17-4-5 and CAZG-20-17) and unbranched (RGC-1066, 
PNB and CAZG-20-53) plant types. A large number of 
crosses were also attempted with wild species (Cyamopsis 
senegalensis) and only four pods with 1-2 shriveled seeds 
were obtained. The selected parents (Table 2.7) also 
possess contrasting traits like flower colour (white or 
pink), leaf pubescence (smooth or rough), pod length, 
seed weight etc. for easy identification of putative 
hybrids. 

Clusterbean
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fola;ksftr ihf<+;ksa dk ewY;k¡du% 

thok.kq >qylk jksx ds izfr çfrjks/k lzksrksa dh igpku%

vkuqokaf'kd vk/kkj dks O;kid 
cukus vkSj ikS/kksa esa fofo/krk ykus ds fy, 'kkf[kr ¼vkjthlh&936] 
vkjthlh&1002] ,pth&2&20] ,pth&563] lh,tsMth& 
17&4&1] lh,tsMth&17&4&5 vkSj lh,tsMth&20&17½ rFkk 
v'kkf[kr ¼vkjthlh&1066] ih,uch vkSj lh,tsMth&20&53½ 
ikS/k çdkjksaa ds chp ladj.k dk ç;kl fd;k x;kA taxyh çtkfr 
¼lk;eksfIll lsusxysafll½ ds lkFk Hkh cM+h la[;k esa ladj.k dk 
ç;kl fd;k x;kA ifj.kkeLo#i 1 ls 2 fldqM+s gq, chtksa okyh 
dsoy pkj Qfy;k¡ çkIr gqbZA vuqekfur ladjksa dh vklku igpku 
ds fy, p;fur tudksa ¼rkfydk 2-7½ esa Qwyksa dk jax ¼lQsn ;k 
xqykch½] iÙkh dk fpdukiu ;k [kqjnjk izdkj] Qyh dh yackbZ] 
cht dk otu tSls fofHkUu foijhr y{k.k Hkh ns[ks x,A  

mi;qä ikS/k çdkj] vxsrkiu vkSj mPp mit gsrq p;u ds 
fy, fofHkUu ijh{k.kksa vkSj okrkoj.kksa ds rgr mRifjorhZ vkSj p;u 
lfgr cM+h la[;k esa i`FkDdj.k lkexzh dk Hkh ewY;k¡du fd;k x;k 
¼rkfydk 2-8½A

 dqy 156 
fof'k"V Xokj thuizk#iksa] ftuesa mUur çtuu iafDr;k¡] mRifjorhZ 
çtuu iafDr;k¡ vkSj okf.kfT;d izfof"V;ksa ds lkFk&lkFk 
vfrlaosnu'khy iafDr;k¡ vkjthlh&1066 vkSj iwlk uocgkj Hkh 
lfEefyr jgh] dk tsUFkkseksul ,DlksuksiksfMl isFkksoj 
lk;eksfIlfMl ds dkj.k gksus okys thok.kq >qylk jksx ds fy, 
ewY;k¡du fd;k x;kA thuizk#iksa dh LØhfuax gsrq ,fiQkbVksfVd 
fLFkfr cukus ds fy, ,uksdqye dk ik¡p ckj fNM+dko fd;k x;kA 
jksx dh xaHkhjrk dks cqokbZ ds 52] 61] 70 rFkk 81 fnu ckn 0 ls 9 
ds ekud iSekus ij ekik x;kA jksx çxfr oØ ds rgr {ks= 

A large number of segregating materials including 

mutants and selections were also evaluated (Table 2.8) 

under different trials and environments for selection of 

suitable plant types, earliness and higher yield. 

A total of 156 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 

five times to create the epiphytotic condition to screen the 

genotypes. The severity of disease was measured at 52 

days after sowing (DAS), 61 DAS, 70 DAS and 81 DAS 

by using a 0-9 scale.  Area under disease progress curve 

(AUDPC) was also measured in each entry. Every 

genotype showed symptoms of BLB in epiphytotic field 

conditions. All the evaluated clusterbean genotypes 

showed highly susceptible reaction against X. axonopodis 

pv cyamopsidis. Minimum AUDPC (158) was obtained 

in four genotypes, i.e., HG-2-20, RGC-1002, RGr-20-7 

and RGC-1038.

A total of 15 potential genotypes having minimum 

AUDPC along with susceptible checks (RGC-1066 and 

Pusa Nav Bahar) were evaluated for agronomic 
-1characters. The maximum seed yield of 1421.85 kg ha  

Identification of resistance sources against bacterial 

leaf blight: 
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¼,;wMhihlh½ dks Hkh çR;sd çfo"Vh esa ekik x;kA çR;sd Xokj 
thuizk#i esa ,fiQkbVksfVd {ks= dh fLFkfr;ksa esa >qylk jksx ds 
y{k.k fn[kkbZ fn,A lHkh ewY;kafdr Xokj thuizk#iksa us 
tsUFkkseksul ,DlksuksiksfMl isFkksoj lk;eksfIlfMl ds izfr 
vR;f/kd laosnu'khyrk fn[kkbZA pkj Xokj thuizk#iksa ;Fkk 
,pth&2&20] vkjthlh&1002] vkjth&20&7 vkSj 
vkjthlh&1038 esa ,;wMhihlh dk U;wure eku ¼158½ ntZ fd;k 
x;kA

U;wure ,;wMhihlh okys 15 laHkkfor Xokj thuizk#iksa ds 
lkFk&lkFk vfrlaosnu'khy fdLeksa vkjthlh&1066 vkSj iwlk 
uocgkj dk fofHkUu ikS/k y{k.kksa gsrq ewY;k¡du fd;k x;kA 
thuizk#i lh,tsMth&17&4&5 ls vf/kdre cht mit 
¼1421-85 fd-xzk- çfr gsDVs;j½ çkIr gqbZ] tks vfrlaosnu'khy 
ekud fdLe vkjthlh&1066 ¼853-04 fd-xzk- izfr gsDVs;j½ ls 
dkQh vf/kd ¼66-7 çfr'kr½ jghA thuizk#i vkjthlh&1002 esa 
100&cht dk vf/kdre otu ¼3-51 xzk-½ çkIr fd;k x;k] tks fd 

was obtained with genotype CAZG-17-4-5, which was 

significantly higher (66.7%) than susceptible check RGC-
-11066 (853.04 kg ha ). The maximum 100-seed weight 

(3.51 g) was obtained in genotype RGC-1002, which was 

significantly higher than that of all other tested genotypes. 

The maximum number of pods (35.9) and dry pod weight 

(7.74 g) were obtained with RGC-1033, which were at par 

with susceptible checks RGC 1066 (31.9 and 6.79 g, 

respectively). The maximum dry plant weight (10.14 g) 

was obtained with genotype BG-3, which was 

significantly higher than that of both the susceptible 

checks, RGC-1066 and PNB (Table 2.9).

 Endosperm content of 22 

diverse genotypes of clusterbean was evaluated and 

significant variation was observed (38.57 to 45.70% with 

Iso lat ion  of  endosperm and method for 

galactomannan estimation:

*Area under disease progress curve; Treatments with same alphabet are statistically at par
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ijh{k.k esa lfEefyr vU; lHkh thuizk#iksa ls dkQh vf/kd jgkA 
thuizk#i vkjthlh&1033 esa Qfy;ksa dh la[;k ¼35-9½ rFkk lw[kh 
Qyh dk otu ¼7-74 xzk-½ vf/kdre çkIr gqvk] tks 
vfrlaosnu'khy fdLe vkjthlh&1066 esa Øe'k% 31-9 o 6-79 xzk- 
ds lkFk lkFkZd varj ugha fn[kk ikbZA lw[ks ikS/ks dk vf/kdre 
otu ¼10-14 xzke½ thuizk#i chth&3 esa çkIr fd;k x;k] tks fd 
vfrlaosnu'khy fdLEk vkjthlh&1066 vkSj ih,uch nksuksa ls 
dkQh vf/kd jgk ¼rkfydk 2-9½A  

a mean of 41.72%). Genotype HG-2-20 had the highest 

endosperm content (45.70%) that was at par with RL-16 

(45.10%), while it was lower in PNB (38.57%). The germ 

content was in the range of 35.92% (RL-16) to 44.14% 

(PNB). The hull content was in the range of 14.71% 

(RGC-1066) to 19.31% (CAZG-19-9). It was also 

observed that the genotypes with less germ percentage 

had higher endosperm content (Fig. 2.2).

fp= 2-2 Xokj dh 22 fdLeksa esa Hkzw.kiks"k dh ek=k ¼çfr'kr½
Fig. 2.2 Endosperm content (%) in 22 clusterbean genotypes

Hkzw.kiks"k dk i`FkDdj.k rFkk xSysDVkseSuu vkdyu ds fy, fof/k% 
Xokj ds 22 fofo/k thuizk#iksa esa Hkzw.kiks"k dh ek=k dk ewY;k¡du 
fd;k x;k rFkk bldh ek=k esa lkFkZd fHkUurk ¼41-72 çfr'kr ds 
vkSlr ds lkFk 38-57 ls 45-70 çfr'kr½ ns[kh xbZA Xokj dh fdLeksa 
,pth&2&20 ¼45-70 çfr'kr½ rFkk vkj,y&16 ¼45-10 çfr'kr½ 
esa Hkzw.kiks"k dh ek=k vf/kdre jgh tcfd ;g ih,uch ¼38-57 
çfr'kr½ esa de ikbZ xbZA Hkzw.k dh ek=k 35-92 çfr'kr 
¼vkj,y&16½ ls 44-14 çfr'kr ¼ih,uch½ dh lhek esa jghA fNyds 
dh ek=k 14-71 çfr'kr ¼vkjthlh&1066½ ls 19-31 çfr'kr 
¼lh,tsMth&19&9½ dh lhek esa ntZ dh xbZA v/;;u esa ;g Hkh 
ns[kk x;k fd de Hkzw.k ek=k okys thuizk#iksa esa Hkzw.kiks"k dh ek=k 
vf/kd jgh ¼fp= 2-2½A

tSo jklk;fud lajpukvksa dh rqyuk djus ds fy, Xokj ds 
22 thuizk#iksa ds iwjs cht vkSj Hkzw.kiks"k ikmMj dh jk[k ¼çfr'kr½] 
dqy ?kqyu'khy dkcksZgkbMªsV ¼çfr'kr½ vkSj ØwM çksVhu ¼çfr'kr½ 
ds fy, fo'ys"k.k fd;k x;kA iwjs cht esa jk[k dh ek=k vkSj ØwM 
çksVhu] Hkzw.kiks"k ikmMj dh rqyuk esa vf/kd ik;k x;k] tcfd dqy 
?kqyu'khy dkcksZgkbMªsV Hkzw.kiks"k ikmMj esa iwjs cht dh rqyuk esa 
vf/kd jgk ¼rkfydk 2-10½A

Both whole seed and endosperm powder of 22 

clusterbean genotypes were analyzed for ash, total soluble 

carbohydrates and crude protein content to compare the 

biochemical compositions. The ash and crude protein 

content in whole seed was invariably higher as compared 

to endosperm while total soluble carbohydrates were 

higher in endosperm than in whole seed (Table 2.10). 

The enzyme-based method for galactomannan 

estimation was standardized in the genotype RGC-1066 

and â-mannanase and á-galactosidase enzymes were used 

for depolymerization of galactomannan polymer. It was 

found that optimum time for hydration and 

depolymerization of the gum was one hour with 

intermittent agitation, beyond which there was no 

significant changes in the degree of depolymerization and 

thereafter quantification. In another set of experiment, it 

was found that deproteinization and defatting of 

clusterbean seed meal after ethanol washing resulted 
+ in loss of galactomannan content. NAD concentration 
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xSysDVkseSuu vkdyu ds fy, mRÁsjd&vk/kkfjr fof/k dks 
thuizk#i vkjthlh&1066 esa ekudh—r fd;k x;k rFkk 
xSysDVkseSuu i‚fyej ds Mhiksyhejkbts'ku ds fy, chVk&eSuust 
vkSj vYQk&xSysDVksflMst mRÁsjd dk mi;ksx fd;k x;kA iz;ksx 
esa ;g ns[kk x;k fd Xokj xksan ds ty;kstu vkSj 
Mhiksyhejkbts'ku ds fy, b"Vre le; ,d ?kaVk jgk] ftlds 
ckn Mhiksyhejkbts'ku ds Lrj vkSj ek=k esa dksbZ lkFkZd cnyko 
ugha ns[kk x;kA ,d vU; ç;ksx esa] ;g ik;k x;k fd bFksu‚y 
okf'kax ds ckn Xokj ds uewuksa esa fMçksVhukbts'ku vkSj fMQSfVax ds 
ifj.kkeLo:i xSysDVkseSuu de ek=k esa çkIr gqvkA ,u,Mh dh 
lkaærk ¼0-1 ls 30 fefyeksyj½ dks ifjek.khdj.k gsrq vuqdwfyr 

(0.1 to 30 mM) was optimized for quantification where 25 

mM concentration gave 76.77 g per 100 g galactomannan 

content in commercial grade guar gum.

 Two moth 

bean varieties, viz., CAZRI Moth-4 (CZMO-18-2) and 
st CAZRI Moth-5 (CZMO-18-5) were notified in 91

meeting of Central Sub-Committee on Crop Standards, 

Notification and Release of Varieties (CSC on CSN&RV) 

for cultivation in both the North and South Zones. Over a 

three-year period, these varieties exhibited outstanding 

Moth bean 

Two new varieties of moth bean released:
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fd;k x;k tgk¡ 25 fefyeksyj dh lkaærk okf.kfT;d xzsM Xokj 
xksan esa 76-77 xzk- izfr 100 xzk- xSysDVkseSuu dh ek=k ds cjkcj 
jghA

 Qly ekudksa] vf/klwpuk vkSj fdLeksa 
dks tkjh djus okyh dsaæh; mi&lfefr dh 91oha cSBd esa eksB dh 
nks fdLeksa] ;Fkk dktjh eksB&4 ¼lhtsM,evks 18&2½ vkSj dktjh 
eksB&5 ¼lhtsM,evks 18&5½ dks mÙkj vkSj nf{k.k nksuksa {ks=ksa esa 
cqokbZ ds fy, vf/klwfpr fd;k x;kA vf/klwfpr fdLeksa us rhu o"kZ 
dh vof/k esa yxkrkj mR—"V çn'kZu fd;k] ftlesa lcls vPNk 
çn'kZu djus okyh ekud fdLe ¼vkj,evks&257½ dh rqyuk esa 
Øe'k% 27-4 vkSj 25 Áfr'kr dh egRoiw.kZ mit o`f) ikbZ xbZA 
o"kkZ&vk/kkfjr ifjfLFkfr;ksa esa] fdLe lhtsM,evks 18&2 us 1121 
fd-xzk- Áfr gsDVs;j dh vk'kktud mit {kerk ntZ dh] tcfd 
fdLe lhtsM,evks 18&5 us 1069 fd-xzk- Áfr gsDVs;j dh 
çHkko'kkyh mit çnf'kZr dhA blds vfrfjä] fdLe 
lhtsM,evks&18&2 ds nkus esa çksVhu dh ek=k 32-8 Áfr'kr ikbZ 
xbZ] ftlus loksZÙke ekud fdLe] vkj,evks&257 dh rqyuk esa 6-6 
Áfr'kr dh o`f) n'kkbZA ;s vf/klwfpr fdLesa gky ds o"kksaZ esa [ksrh 

eksB

eksB dh nks ubZ fdLesa tkjh%

performance, showcasing a significant yield increase of 

27.4 and 25%, respectively, over the best-performing 

check variety RMO-257. Under rainfed conditions, 

CZMO-18-2 demonstrated a promising yield potential of 
-11121 kg ha , while CZMO-18-5 exhibited an impressive 

-1yield of 1069 kg ha . Additionally, CZMO-18-2 has 

protein content of 32.8% in its grain, which is substantial 

increase (6.6%) over the best check variety, RMO-257. 

These varieties address the persistent absence of 

improved moth bean varieties in cultivation over the 

recent years. Their introduction into farming practices is 

anticipated to significantly enhance moth bean crop 

production, leading to increased incomes for moth bean 

growers.

 

Promising moth bean genotypes were evaluated in four 

station trials comprising of 12 entries each with 3 check 

varieties, i.e., CZM-2, RMO-257 and RMO-2251 

(Table 2.11). Ten entries of ST-1 outyielded the best check 
-1variety RMO-2251 (541 kg ha ) by 8 to 53%. Out of 12 

Evaluation of promising entries in station trials:
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esa eksB dh mUur fdLeksa dh yxkrkj vuqifLFkfr dk leqfpr 
lek/kku gSaA —f"k i)fr;ksa esa buds mi;ksx ls eksB Qly mRiknu 
esa mYys[kuh; o`f) gksus dh mEehn gS] ftlls eksB mRikndksa dh 
vk; esa o`f) gksxhA  

 eksB dh 
rhu ekud fdLeksa lhtsM,e&2] vkj,evks&257 vkSj 
vkj,evks&2251 ds lkFk çR;sd esa 12 çfof"V;ksa okys pkj LFkkuh; 
ijh{k.kksa esa eksB ds vk'kktud thuizk#iksa dk ewY;k¡du fd;k x;k 
¼rkfydk 2-11½A LFkkuh; ijh{k.k&1 dh nl çfof"V;ksa ls loksZÙke 
ekud fdLe vkj,evks&2251 ¼541 fd-xzk- izfr gsDVs;j½ dh 
rqyuk esa 8 ls 53 çfr'kr rd vf/kd mit çkIr gqbZA LFkkuh; 
ijh{k.k&2 dh 12 çfof"V;ksa esa ls 11 çfof"V;ksa us loZJs"B ekud 
fdLe vkj,evks&257 ¼651 fd-xzk- izfr gsDVs;j½ dh rqyuk esa 
vf/kd mit iznku dhA blh çdkj] LFkkuh; ijh{k.k&3 esa] pkj 
çfof"V;ksa vkSj LFkkuh; ijh{k.k&4 esa] lHkh 12 çfof"V;ksa us lacaf/kr 
loksZÙke ekud fdLe vkj,evks&2251 ¼700 fd-xzk- izfr gsDVs;j½ 
vkSj vkj,evks&257 ¼635 fd-xzk- izfr gsDVs;j½ ls vf/kd mit 
iznku dhA

LFkkfud ijh{k.kksa esa vk'kktud çfof"V;ksa dk ewY;k¡du%

entries, 11 yielded more than the best check RMO-257 
-1(651 kg ha ) in ST-2. Similarly, in ST-3, four entries 

and in ST-4, all the twelve entries outyielded the 
-1respective best checks RMO-2251 (700 kg ha ) and 

-1RMO-257 (635 kg ha ).

 In F  generation of single cross between GMO-2-2

47-4 (shallow lobbed leaves, female parent) and MB-8 

(deep lobbed leaves, male parent), inheritance pattern was 

observed for leaf shape in moth bean (Fig. 2.3). Among 

404 progenies, 98 exhibited the shallow lobbed leaf 

phenotype, while 306 displayed the deep lobbed leaf 

phenotype. This phenotypic distribution resulted in a ratio 

of 306:98 (approximately 3.12:1), consistent with 

Mendel's classic 3:1 ratio. This ratio strongly suggests that 

a single gene governs leaf shape inheritance, where the 

deep lobbed leaf trait is expressed dominantly and the 

shallow lobbed leaf trait is recessive.

Inheritance pattern for leaf shape and peduncle 

length:

iÙkh ds vkdkj vkSj MaBy dh yackbZ ds fy, oa'kkuqØe 

izfr#i% th,evks&2&47&4 ¼de yksc okyh ifÙk;k¡] eknk tud½ 
vkSj ,ech&8 ¼xgjs yksc okyh ifÙk;k¡] uj tud½ ds chp ,dy 
ladj.k dh ,Q  ih<+h esa] eksB esa iÙkh ds vkdkj ds fy, oa'kkuqØe 2

izfr#i ns[kk x;k ¼fp= 2-3½A 404 larfr;ksa esa ls] 98 us de yksc 
okyh iÙkh dk y{k.k çnf'kZr fd;k] tcfd 306 us xgjh yksc okyh 
iÙkh dk y{k.k çnf'kZr fd;kA bl QsuksVkbfid forj.k ds 
ifj.kkeLo:i 306%98 ¼yxHkx 3-12%1½ dk vuqikr izkIr gqvk] tks 
esaMy ds izfrf"Br 3%1 vuqikr ds vuq:Ik gSA ;g vuqikr n'kkZrk 
gS fd ,d ,dy thu iÙkh ds vkdkj ds oa'kkuqØe dks 

Similarly, In F  generation of single cross between 2

CZMO-18-4 (long peduncle, female parent) and RMO-

257 (short peduncle, male parent), inheritance pattern was 

observed for peduncle length in moth bean. Among 222 

progenies of single cross, 166 showed the long peduncle 

phenotype, while 56 displayed the short peduncle 

phenotype. This resulted in a ratio of 166:56 

(approximately 2.96:1), aligning closely with Mendel's 

expected 3:1 ratio. The outcome strongly indicated a 

single-gene control of peduncle length, where the long 

peduncle trait is dominant over the short peduncle trait. 

fp= 2-3 eksB dh fdLe th,evks&2&47&4 ,oa ,ech&8 ds chp ladj.k esa iÙkh ds vkdkj ds fy, foHksn
Fig. 2.3 Segregation for leaf shape in F2 population of moth bean cross GMO2-47-4 × MB-8

Deep Lobbed leaves

Shallow Lobbed leaves
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fu;af=r djrk gS] tgk¡ xgjh yksc okyh iÙkh dh fo'ks"krk] çeq[k 
:i ls O;ä dh tkrh gS rFkk de yksc okyh iÙkh dh fo'ks"krk de 
çHkkoh gSA 

blh çdkj] lhtsM,evks&18&4 ¼yack MaBy] eknk tud½ 
vkSj vkj,evks&257 ¼NksVk MaBy] uj tud½ ds chp ,dy 
ladj.k dh ,Q  ih<+h esa] eksB esa MaBy dh yackbZ ds fy, oa'kkuqØe 2

izfr#i ns[kk x;kA ,dy ladj.k dh 222 larfr;ksa esa ls 166 
larfr;ksa us yacs MaBy okys y{k.k dks çnf'kZr fd;k] tcfd 56 us 
NksVs MaBy okys y{k.k dks çnf'kZr fd;kA bl izdkj ;g vuqikr 
166%56 ¼yxHkx 2-96%1½ ntZ fd;k x;k] tks esaMy ds visf{kr 
vuqikr 3%1 ds dkQh djhc jgkA bl v/;;u ls irk pyrk gS fd 
eksB esa MaBy dh yackbZ ,d ,dy&thu }kjk fu;af=r gksrh gS] 
tgk¡ yacs MaBy okys y{k.k NksVs MaBy y{k.k ij çHkkoh gksrs gSaA 
blds vykok] lhtsM,evks&20&2&2 ¼yack MaBy] eknk tud½ 
vkSj lhtsM,e&2 ¼NksVk MaBy] uj tud½ ds chp ladj.k dh 
,Q  larfr;ksa esa] 103%34 ¼yxHkx 3-02%1½ ds vuqikr ds lkFk] 2

oa'kkuqØe izfr#i MaBy dh yackbZ ds ,dy&thu fu;a=.k dh 
iqf"V djrk gSA blfy,] eksB esa iÙkh ds vkdkj vkSj MaBy dh 
yackbZ nksuksa ds fy, oa'kkuqØe izfr#i esaMsfy;u vkuqoaf'kdh dk 
ikyu djrs gq, ,dy thu fu;a=.k dk çn'kZu djrs gSa tgk¡ ,d 
,yhy nwljs ij çHkqRo j[krk gSA 

 ihys ekstsd ok;jl 
ds izfr mUur izfof"V;ksa ds laoh{k.k esa th,evks&2 ¼400 thokbZ ls 
mipkfjr½ ls çkIr 145 ,dy ikS/kksa dh larfr;ksa ¼,e6 ih<+h½ dks 
ewY;k¡du esa 'kkfey fd;k x;kA bu larfr;ksa esa ls] lkr us ok;jl 
ds çfr iw.kZ çfrjks/kdrk ntZ dh ¼fp= 2-4½A pkj LFkkfud ijh{k.kksa 
esa ls] çR;sd LFkkfud ijh{k.k ¼,lVh½ dks 0 ls 9 ds ekud iSekus 

ihys ekstsd okbjl ds izfr eksB dk laoh{k.k%

Moreover, in the F  progenies of the cross between 2

CZMO-20-2-2 (long peduncle, female parent) and CZM-

2 (short peduncle, male parent), with a ratio of 103:34 

(approximately 3.02:1), the inheritance pattern reaffirms 

the single-gene control of peduncle length. Hence, the 

inheritance patterns for both leaf shape and peduncle 

length in moth bean adhere to Mendelian genetics, 

showcasing a monogenic control where one allele exerts 

dominance (deep lobbed or long peduncle) over the other 

(shallow lobbed or short peduncle) allele.

 The screening of advanced materials against 

yellow mosaic virus (YMV) involved the evaluation of 

145 single plant progenies (M6 generation) derived from 

GMO-2 (treated with 400 Gy). Among these progenies, 

seven exhibited complete resistance to YMV, 

demonstrating complete freedom from the virus 

(Fig. 2.4).

Among the four station trials, each station trial was 

screened against the YMV disease under natural field 

conditions using standard rating scale of 0-9. The 

YMV score ranged from 1.7 to 3, 1.0 to 5.7, 1.7 to 4.3 

and 1.0 to 6.3 in ST-I, ST-II, ST-III and ST-IV, 

respectively. The lowest disease score was recorded in 

CZMO-18-1-1 (1.7) in ST-I, CZMO-18-10 (1) in ST-II, 

CZMO-20-18 (1.7) in ST-III and CZMO-21-9 (1) in ST-

IV (Table 2.12). Based on the disease score as per AICRP 

standards, some genotypes were found to be in resistant to 

moderately resistant category.

Screening of promising and advanced material against 

YMV:

fp= 2-4 ihys ekstsd ok;jl jksx ds fy, çfrjks/kh vkSj vfrlaosnu'khy mRifjorhZ iafDr dk {ks= ewY;k¡du –'; 
Fig. 2.4 Field view of resistant and susceptible mutant line against YMV

YMV Resistant Lines YMV susceptible Lines YMV susceptible Lines YMV Resistant Lines
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dk mi;ksx djds çk—frd {ks= dh fLFkfr;ksa ds rgr ihys ekstsd 
jksx ds fy, ewY;k¡du fd;k x;kA ihys ekstsd Ldksj ,lVh&1] 
,lVh&2] ,lVh&3 rFkk ,lVh&4 esa Øe'k% 1-7 ls 3] 1-0 ls 5-7] 
1-7 ls 4-3 vkSj 1-0 ls 6-3 ds chp jgkA jksx dk lcls de eku 
,lVh&1 esa lhtsM,evks&18&1&1 ¼1-7½] ,lVh&2 esa 
lhtsM,evks&18&10 ¼1½] ,lVh&3 esa lhtsM,evks&20&18 ¼1-7½ 
vkSj ,lVh&4 esa lhtsM,evks&21&9 ¼1½ esa ntZ fd;k x;k 
¼rkfydk 2-12½A vf[ky Hkkjrh; lefUor 'kks/k ifj;kstuk ds 
ekudksa ds vuqlkj jksx Ldksj ds vk/kkj ij] dqN thuizk#i e/;e 
çfrjks/kh Js.kh ls çfrjks/kh Js.kh esa ik, x,A

 fofHkUurk iSnk djus ds fy,] pkj 
fdLeksa@tuunzO;ksaa ;Fkk thlh&4] vkjtsM&19] lhtsMlh&94 
¼vxsrh½ vkSj lhtsMlh&96 ¼lQsn iq"i½ dks o"kZ 2019&20 ds 
nkSjku xkek fdj.kksa dh ik¡p [kqjkd ;Fkk 200] 250] 300] 400] 500 
thokbZ ls mipkfjr fd;k x;kA dqy 654 ikS/ks ls iafä dh ,e4 
larfr dks bl lky yxk;k x;k vkSj lHkh mipkjksa ls 594 
laHkkfor ifjorZuh; ,dy ikS/kksa vkSj 3 iafä;ksa dks vyx dj fy;k 
x;kA fiNys o"kZ dkVh xbZ mRifjorZu izfof"V;ksa ds rhu ijh{k.k 
ekud fdLe ds lkFk yxk, x,A rhu ijh{k.kksa ls tudksa dh 
rqyuk esa vf/kd mit izkIr gqbZA

 Ng ijh{k.k çfof"V;ksa vkSj pkj ekud fdLeksa ds lkFk 
thjk dk ,d cgq&LFkkfud ijh{k.k rhu LFkkuksa ;Fkk tks/kiqj] 

thjk

thjk esa fofHkUurk dk l`tu%

vf/kd mit vkSj csgrj vuqdwyu gsrq mi;qDr izdkj ds ikS/kksa dk 

fodkl%

Cumin

Creation of variability:

Development of suitable plant types for higher yield 

and better adaptability:

 To create the variability, 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 654 plants to row progenies M  4

generation were planted this year and 594 probable 

variable single plants and 3-line bulks have been 

harvested from all the treatments and threshed separately. 

Three trials with mutation bulk harvested last year were 

planted with checks. Three bulks had higher yield than the 

parents.

 One multi-location trial of 

cumin with six test entries and four check varieties was 

conducted at three locations viz., Jodhpur, Bikaner and 

Jaisalmer. Data recorded at two locations is presented in 

Table 2.13. Yield levels at Jaisalmer were low and CV was 

more than 23%. On the basis of the average of Jodhpur and 

Bikaner data, the highest yield was observed in GC-4 
-1(1257.5 kg ha ). Among test entries, CZC-135 was the 

-1higher yielder (1272.0 kg ha ).  

One station trial on cumin was repeated with ten 

germplasm lines and four check varieties. The trial was 

sown in RBD with three replications having plot size of 
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chdkusj vkSj tSlyesj esa vk;ksftr fd;k x;kA nks LFkkuksa ij ntZ 
vkadM+ksa dks rkfydk 2-13 esa çLrqr fd;k x;k gSA tSlyesj esa 
mit dk Lrj de ik;k x;k rFkk ifjorZu xq.kkad dk eku 23 
çfr'kr ls vf/kd jgkA tks/kiqj ,oa chdkusj ds vkSlr vkadM+ksa ds 
vk/kkj ij lokZf/kd mit thlh&4 ¼1257-5 fd-xzk- izfr gsDVs;j½ 
esa ns[kh xbZA ijh{k.k çfof"V;ksa esa lhtsMlh&135 vf/kd mit 
¼1272-0 fd-xzk- izfr gsDVs;j½ nsus okyh izfof"V ikbZ xbZA

1.8 m  3 m and crop geometry of 30 cm  5 cm. Data has 

been recorded for yield and contributing traits. The 

performance of different entries in station trial is given in 

Fig. 2.5.

 Across different dates of sowing spanning 
th st from 15 October to 1 January, genotype GC-4 recorded 

× ×

Evaluation of cumin genotype CZC-94 under different 

sowing time:

fp= 2-5 cht mit ¼fd-xzk- çfr gsDVs;j½ ds fy, LFkkfud ijh{k.k esa thjk çfof"V;ksa dk çn'kZu
-1Fig. 2.5 Performance of cumin entries in station trial for seed yield (kg ha )
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nl tuunzO;ksa vkSj pkj ekud fdLeksa ds lkFk thjk ij ,d 
LFkkfud ijh{k.k nksgjk;k x;kA ijh{k.k ds rgr vkjchMh esa rhu 
çfr—fr;ksa ds lkFk cqokbZ dh xbZ] ftlesa Á[kaM dk vkdkj 
1-8 eh- × 3 eh- vkSj Qly T;kfefr 30 ls-eh- × 5 ls-eh- jgkA 
mit vkSj mit esa ;ksxnku nsus okys y{k.kksa ds fy, vkadM+s ntZ 
fd, x,A LFkkfud ijh{k.k esa fofHkUu çfof"V;ksa ds çn'kZu dks 
fp= 2-5 esa n'kkZ;k x;k gSA 

 thjk thuizk#i 
lhtsMlh&94 dk 15 vDVwcj ls 1 tuojh rd fofHkUu cqokbZ 
frfFk;ksa ij ikS/kksa dh Å¡pkbZ] izfr ikS/kk 'kk[kkvksa dh la[;k vkSj izfr 
ikS/kk 'kq"d otu tSls mYys[kuh; fodkl ekinaMksa ij vkadM+s ntZ 
fd, x,A fofHkUu fodkl ekinaMksa tSls 50 izfr'kr iq"iu ,oa 
dkf;Zd ifjiDork ds fy, fnuksa dh la[;k ds lanHkZ esa] thuizk#i 
thlh&4 esa] lhtsMlh&94 dh rqyuk esa 18 ls 22 fnuksa dh nsjh ls 
Qwy vkuk 'kq: gqvk rFkk 22 ls 35 fnuksa dh nsjh ls ifjiDo gqbZA 
nwljs 'kCnksa esa] cqokbZ dh lHkh frfFk;ksa ij lhtsMlh&94 esa fofHkUu 
fodkl ekinaM rqyukRed #i ls igys 'kq# gq,A fQj Hkh] fofHkUu 
mit fo'ks"krkvksa tSls izfr ikS/kk iq"iN= dh la[;k] ijh{k.k otu 
,oa cht mit izfr ikS/kk ds ekeys esa thlh&4 us lhtsMlh&94 ls 
csgrj çn'kZu fd;kA mit ds vkadM+ksa ls ladsr feyrk gS fd 
cqokbZ dh rkjh[kksa ds nkSjku] 22-5 ls-eh- iafä nwjh ij cks, x, 

thjk thuizk#iksa dk cqokbZ frfFk;ksa ij ewY;k¡du%

significantly higher growth parameters like plant height, 
-1 -1branches plant  and dry weight plant  over CZC-94. In 

terms of development parameters like days to 50% 

flowering and days to physiological maturity, genotype 

GC-4 started flowering 18-22 days late and matured 22-

35 days late as compared to CZC-94. In other words, 

CZC-94 commenced phenophases earlier than GC-4 at all 

sowing dates. Moreover, GC-4 outperformed CZC-94 in 
-1terms of yield attributes like umbels plant , test weight, 

-1seed yield plant . The data on yield indicated that across 

the dates of sowing, CZC-94 sown in 22.5 cm row spacing 

was at par with GC-4 sown at normal (30 cm) row spacing 

in terms of seed yield. However, GC-4 recorded 

significantly higher biological yield across the sowing 

dates, whereas CZC-94 recorded significantly higher 

harvest index as compared to GC-4 (Table 2.14).

Genotype × date of sowing interaction was found 

significant in terms of seed yield and biological yield. The 

data revealed that CZC-94 recorded significantly higher 
th th stseed yield at 15  October, 15  November and 1  January 

sowing dates while at other dates of sowing, CZC-94 was 
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lhtsMlh&94 dks cht mit ds ekeys esa lkekU; 30 ls-eh- iafä 
nwjh ij cks, x, thlh&94 ds cjkcj ik;k x;k] gkykafd thlh&4 
lss dkQh vf/kd tSfod mit ntZ dh xbZ] tcfd lhtsMlh&94 esa 
thlh&4 dh rqyuk esa dkQh vf/kd Qly lwpdkad ntZ fd;k 
x;k ¼rkfydk 2-14½A

found at par to GC-4 in terms of seed yield (Table 2.15). 

Genotype CZC-94 recorded significantly higher and 

significantly lower biological yields as compared to GC-4 
th thin 15  October and in 15  November sowing dates, 

respectively. 

cht vkSj tSfod mit ds lanHkZ esa cqokbZ dh frfFk;ksa ,oa 
thuizk#iksa dh ijLij fØ;k lkFkZd ikbZ xbZA vk¡dM+ksa ls irk pyk 
fd lhtsMlh&94 us 15 vDVwcj] 15 uoacj vkSj 1 tuojh dh 
cqokbZ frfFk;ksa ij vf/kd cht mit iznku dh] tcfd cqokbZ dh 
vU; frfFk;ksa ij lhtsMlh&94 ,oa thlh&4 }kjk leku cht 
mit izkIr gqbZ ¼rkfydk 2-15½A 15 vDVwcj dks cksbZ xbZ 
lhtsMlh&94 lss thlh&4 dh rqyuk esa dkQh vf/kd tcfd 15 
uoacj dks cksbZ xbZ lhtsMlh&94 lss thlh&4 dh rqyuk esa dkQh 
de tSfod mit ntZ dh xbZA

thuizk#i thlh&4 esa iafä dh nwjh 30 ls-eh- ls 

22-5 ls-eh- ,oa 15 ls-eh- rd de djus ls cht mit vkSj tSfod 

mit esa lkFkZd deh ntZ dh xbZA gkyk¡fd] lhtsMlh&94 esa] 

30 ls-eh- iafä nwjh dh rqyuk esa 22-5 ls-eh- iafä nwjh ij cht 

mit vkSj tSfod mit esa o`f) gqbZA iafä dh nwjh dks 15 ls-eh- 

rd de djus ls mit esa mYys[kuh; deh ntZ dh xbZA iafä nwjh 

nksuksa thuizk#iksa esa dVkbZ lwpdkad dks lkFkZd #i ls çHkkfor 

djus esa l{ke ikbZ xbZA tSfod mit ds ekeyksa esa thuizk#iksa us 

vf/kd iafä nwjh ¼30 ls-eh- vkSj 22-5 ls-eh-½ ij moZjrk Lrj gsrq 

lkFkZd çfrfØ;k fn[kkbZA

 jch ds 

nkSjku tks/kiqj ftys ds cs: xk¡o esa {ks= ekud fdLe ¼thlh&4½ 

thjk thuizk#iksa dk fofHkUu iafDr varj vkSj iks"kd rRoksa ds Lrj 

ij ewY;k¡du% 

tks/kiqj esa Ñ"kdksa ds [ksr esa thuizk#iksa dk ewY;k¡du%

Evaluation of cumin genotypes at different row 

spacing and nutrient levels:

Genotypes evaluation at farmers' field in Jodhpur:

 The trend of significant 

reduction in seed and biological yields of genotype GC-4 

was observed with reduction in row spacing from 30 cm to 

22.5 cm and up to 15.0 cm. However, in CZC-94, seed and 

biological yields increased at 22.5 cm row spacing as 

compared to 30 cm row spacing. Further reduction in row 

spacing to 15 cm recorded reduction in yield. Row 

spacing could significantly influence the harvest index of 

both the genotypes. The genotypes responded 

significantly to the fertility levels in terms of biological 

yield at wider row spacings (30 and 22.5 cm).

 

A total of 10 field trials of CZC-94, keeping GC-4 as area 

check, were conducted in front line demonstration mode 

in Beroo village of Jodhpur district during rabi season. 

Both the genotypes were sown during second week of 
-1November with seed rate of 15 kg ha  each. Based on crop 

cutting experiment, the estimated yield of CZC-94 and 
-1 -1GC-4 was 525 kg ha  (N=10) and 543 kg ha  (N=30), 

respectively. Therefore, it was observed that with a 

meager yield penalty of around 3.22%, growing CZC-94 
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dh rqyuk esa lhtsMlh&94 ds dqy 10 ewY;k¡du ijh{k.k] vfxze 

iafDr izn'kZu ds rgr vk;ksftr fd, x,A nksuksa thuizk#iksa dks 

uoacj ds nwljs lIrkg esa 15 fd-xzk- izfr gsDVs;j dh cht nj ls 

cks;k x;kA Qly dVkbZ ç;ksx ds vk/kkj ij] lhtsMlh&94 vkSj 

thlh&4 dh vuqekfur mit Øe'k% 525 fd-xzk- izfr gsDVs;j 

¼,u¾10½ vkSj 543 fd-xzk- izfr gsDVs;j ¼,u¾30½ ntZ dh xbZA 

v/;;u ls ;g ns[kk x;k fd yxHkx 3-22 izfr'kr dh vYi mit 

gkfu ds lkFk] lhtsMlh&94 mxkus ls ,d flapkbZ vkSj Qly 

ifjiDork ds ekeys esa yxHkx 25 ls 30 fnuksa dh cpr gks ldrh 

gSA

 thjk ds 146 

thuizk#iksa dk nks vfrlaosnu'khy ekudksa ¼vkjtsM&209 vkSj 

,elh;w&9½ ds lkFk #X.k Hkw[kaM esa m[kVk jksx ds izfr laoh{k.k 

fd;k x;kA m[kVk jksx ds buksdqye dks cqokbZ ls ukS fnu igys] 

cqokbZ ds le;] cqokbZ ls 27 fnu ckn] cqokbZ ls 45 fnu ckn] cqokbZ 

ls 55 fnu ckn] cqokbZ ls 78 fnu ckn vkSj cqokbZ ls 95 fnu ckn esa 
&3

rhu ckj yxk;k x;kA buksdqye dks yxHkx 111-9×10  lh,Q;w 

ds vkSlr eku ij cuk, j[kk x;kA m[kVk dk izdksi ekud iafDr 

,elh;w&9 esa lcls vf/kd ¼62-2 ls 100 izfr'kr½ ntZ fd;k x;k] 

tcfd vkjtsM&209 esa bldh lhek 70 ls 98-2 izfr'kr rd jghA 

bl o"kZ fdlh Hkh thuizk#i us m[kVk jksx ds çfr çfrjks/k ugha 

fn[kk;k] tcfd ,d thuizk#i lhtsMlh&96 esa m[kVk jksx dh 

9-9 izfr'kr ?kVuk ns[kh xbZA pkj thuizk#i 10 ls 20 izfr'kr 

vkiru dh lhek esa] 7 thuizk#i 20 ls 30 izfr'kr] 14 thuizk#i 

30 ls 40 izfr'kr] 20 thuizk#i 40 ls 50 izfr'kr] 9 thuizk#i 50 

ls 60 izfr'kr] 19 thuizk#i 60 ls 70 izfr'kr] 19 thuizk#i 70 

ls 80 izfr'kr] 23 thuizk#i 80 ls 90 izfr'kr rFkk 30 thuizk#i 

90 ls 100 izfr'kr vkiru dh lhek esa ntZ fd, x,A

m[kVk jksx ds fy, thjk ds thuizk#iksa dk laoh{k.k%

could save one irrigation and about 25-30 days in terms of 

crop maturity.

 The 

screening of 146 cumin genotypes with two susceptible 

checks (RZ-209 and MCU-9) was carried out for the 

screening of resistance to Fusarium wilt in sick plot. 

Fusarium wilt inoculum was applied three times at nine 

days before sowing, at the time of sowing, 27 DAS, 45 

DAS, 55 DAS, 78 DAS and 95 DAS. The inoculum was 
-3maintained at average of about 111.9×10  CFU. The 

incidence of wilt was highest in check line MCU-9 with a 

range of 62.2-100% while, its ranges in RZ-209 were from 

70 to 98.2%. This year none of the germplasms showed 

resistance to wilt incidence, while one genotype viz., 

CZC-96 showed wilt incidence of only 9.9%. Four 

genotypes came under the range of 10-20% incidence, 7 

genotypes in the range of 20-30%, 14 genotypes in range 

of 30-40%, 20 genotypes in range of 40-50%, 9 genotypes 

in range of 50-60%, 19 genotypes in range of 60-70%, 19 

genotypes in range of 70-80%, 23 genotypes in range of 

80-90% and 30 genotypes in range of 90-100% incidence. 

In the seed production program, 22,913 kg seed of 

different rabi and kharif crops were produced. Truthfully 

labelled seed of different varieties of pulses, seed spices 

and oilseeds were produced under Mega Seed and 

Creation of Seed Hub project (Table 2.16). The seed 

production program was undertaken at Jodhpur and 

Bikaner.

Screening of cumin genotypes for wilt disease:

Seed production of agricultural crops
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Ñf"k Qlyksa dk cht mRiknu

cht izkS|ksfxdh vuqla/kku

cht mRiknu dk;ZØe ds rgr jch ,oa [kjhQ dh fofHkUu 
Qlyksa ds 22]913 fd-xzk- cht dk mRiknu fd;k x;kA esxk lhM 
rFkk lhM gc ifj;kstuk ds rgr nkyksa] cht elkyksa vkSj fryguksa 
dh fofHkUu fdLeksa ds lR;rk yscy cht mRikfnr fd, x, 
¼rkfydk 2-16½A cht mRiknu dk;ZØe tks/kiqj vkSj chdkusj esa 
pyk;k x;kA

 ljlksa esa çkbfeax 
rduhdksa dk ewY;k¡du djus ds fy,] nks izpfyr fdLeksa 
¼vkj,p&406 vkSj ,uvkjlh,pch&101½ ds chtksa dks jch ds 
nkSjku mi&b"Vre okrkoj.k esa rhu mipkjksa ¼u‚u&çkbEM] 
ihvksih vkSj çkbEM½ ds lkFk cks;k x;kA lHkh y{k.kksa tSls izfr 5 
eh- iafä yackbZ esa ikS/k LFkkiu dk izfr'kr] izfr ikS/kk Qfy;ksa dh 
la[;k] cht izfr Qyh] çfr ikS/kk cht mit] 1000&cht Hkkj] 
cht mit ¼fd-xzk- Áfr gsDVs;j½ ,oa Qly lwpdkad ¼izfr'kr½ ds 
fy, mipkj dk çHkko lkFkZd ugha jgkA

 
ljlksa dh fdLe vkj,p&406 dks nsj ls cksbZ xbZ ifjfLFkfr;ksa esa 
rhu mipkjksa ¼fu;a=.k] ihvksih vkSj 400 ihih,e dh nj ls 
lSfyflfyd vEy fNM+dko½ ds rgr cks;k x;kA igys nks mipkjksa 
dks fcuk fNM+dko ds NksM+ fn;k x;k] tcfd ckn okys Hkw[kaM ij 
ikS/k fodkl rFkk Qwy vkus dh voLFkk esa gkeksZuy mipkj ¼400 
ihih,e dh nj ls lSfyflfyd vEy½ fn;k x;k rFkk lHkh 
Qsuksy‚ftdy] fodkl vkSj mit ekinaMksa dks vfHkysf[kr fd;k 
x;kA lHkh ekinaMksa ds fy, mipkj dk çHkko xSj&lkFkZd ik;k 
x;k rFkk fu;a=.k Hkw[kaM mipkfjr Hkw[kaM ls csgrj ik;k x;kA

leku fodkl pj.k ds lso.k ds ikS/kksa dh igpku dh xbZ] 
vkSj ckyh fudyus ds le; ij ,sls ikS/kksa ls cM+h la[;k esa ckfy;ksa 
dks VSx fd;k x;kA ckyh fudyus ds 5] 10] 15] 20] 25 vkSj 30 
fnuksa ds ckn] çR;sd esa ,d lkS ckfy;ksa dks dkVk x;kA ckyh 
fudyus ds 30 fnu ckn cht fc[kjus dh leL;k ds dkj.k ckyh 
dh dVkbZ can dj nh xbZA dkVh xbZ ckfy;ksa dks dejs ds rkieku 
ij lq[kk;k x;k] Fkzsflax vkSj fQj cht dh xq.koÙkk ds vkdyu ds 
fy, chtksa dks ifjos'k ds rkieku ij laxzfgr fd;k x;kA ckyh 
fudyus ds 15 fnuksa ds ckn esa 'kq"d inkFkZ dk vf/kdre lap; 
ntZ fd;k x;k vkSj ;g ckn ds pj.kksa ¼20] 25 vkSj 30 fnuksa ds 
ckn dVkbZ djus½ ds cjkcj ugha ik;k x;k ¼fp= 2-6,½A ckyh 
fudyus ds 25 fnuksa ckn dkVs x, ckfy;ksa ds chtksa esa vf/kdre 
vadqj.k ¼52 çfr'kr½ ns[kk x;k ¼fp= 2-6ch½] tks 30 fnuksa dh 

ljlksa esa izkbfeax rduhdksa dk ewY;k¡du%

ljlksa esa rkih; ruko ds izHkko dks de djus ds fy, mipkj%

lso.k ?kkl esa vadqj.k o`f) ds fy, thoarrk rduhd

Seed Technology Research 

Evaluation of priming technologies in mustard:

Treatment for mitigation of heat stress in mustard:

 To 

evaluate identified priming techniques in mustard crop, 

two popular varieties of mustard (RH-406 and NRCHB-

101) with three treatments (non-primed, POP and primed) 

were sown under sub-optimal conditions of high 

temperature during rabi season. The effect of priming was 

non-significant for all the traits viz., plant stand (no. per 5 

m row length), silique per plant, seeds per silique, seed 
-1 -1yield plant  (g), 1000-seed weight (g), seed yield (kg ha ) 

and harvest index (%). 

 

Mustard variety RH-406 was sown under late sown 

conditions with three treatments (control, POP and 

spraying salicylic acid @ 400 ppm). The first two 

treatments were left unsprayed, while the latter plot was 

sprayed with hormonal treatment (salicylic acid @ 400 

ppm) at vegetative and flowering stages, and all the 

phenological, growth and yield parameters were 

observed. The effect of treatments were non-significant 

for all the parameters and control was found superior over 

the treated plot. 

The plants of the same growth stage were identified, 

and spikes from such plants were tagged at the time of 

spike emergence. One hundred spikes were harvested at 5, 

10, 15, 20, 25 and 30 days after spike emergence. The 

spike harvesting was stopped after 30 days of spike 

emergence due to the seed shedding. The harvested spikes 

were dried at room temperature, threshed and seeds were 

stored at ambient temperature for assessment of seed 

quality. The dry matter accumulation was maximum at 15 

days of harvest after spike emergence and was not at par 

with subsequent harvest stages (20, 25 and 30 days of 

harvest) significantly (Fig. 2.6a). The seeds harvested 25 

days after the spike emergence had the maximum 

germination (52%), which was at par (Fig. 2.6b) with 

germination of seeds at 30 days of harvest (54%). The 

minimum solute leaching was recorded from the seeds 

harvested at 20 days after spike emergence, which was not 

at par with seeds harvested at 25 and 30 days after spike 

emergence.

Seed invigoration techniques for germination 

enhancement in sewan grass 
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dVkbZ ¼54 çfr'kr½ okys chtksa ds vadqj.k ds cjkcj ik;k x;kA 
ckyh fudyus ds 20 fnuksa ds ckn dkVs x, chtksa ls foys; dk 
U;wure fjlko ntZ fd;k x;k] tks 25 vkSj 30 fnuksa ds ckn dkVs 
x, chtksa ds cjkcj ugha ik;k x;kA 

vatu ?kkl esa cht mit] pkjk mit vkSj cht dh xq.koÙkk 
ij iafä fjfä ds çHkko dks ns[kus ds fy, [kjhQ esa rhu izpfyr 
fdLeksa ¼dktjh vatu&2178] dktjh vatu&358 vkSj 
dktjh&75½ dks nks iafä fjfä;ksa ¼70 vkSj 140 ls-eh-½ ds lkFk 
yxk;k x;k ¼fp= 2-7½A eq[; ekSle ds iwoZ] lw[ks pkjs ij iafä nwjh 
dk çHkko lkFkZd jgk] ftlesa ladh.kZ iafä nwjh ls 2785 fd-xzk- izfr 
gsDVs;j ,oa O;kid iafä nwjh ls 2450 fd-xzk- izfr gsDVs;j lw[kk 
pkjk çkIr gqvkA blh ekSle esa fdLeksa dk çHkko Hkh lkFkZd jgk] 
tgk¡ fdLe dktjh&75 us lokZf/kd lw[kk pkjk ¼3106 fd-xzk- izfr 
gsDVs;j½ iznku fd;kA fofHkUu iafä nwjh esa cht dh mit ij dksbZ 
lkFkZd çHkko ugha fn[kk] vfirq lkaf[;dh; :i ls O;kid iafä 
nwjh ls vf/kd cht mit ¼113-63 fd-xzk- izfr gsDVs;j½ dks 
ys[kkafdr fd;k x;kA fdLe dktjh vatu&358 esa lcls vf/kd 
cht mit ¼210-75 fd-xzk- izfr gsDVs;j½ vafdr dh xbZA blds 
vykok] [kjhQ esa lw[kk pkjk dh mit ij iafä nwjh dk çHkko 
lkFkZd ugha jgk] ysfdu fdLeksa dk çHkko lkFkZd jgkA fdLe 
dktjh&75 esa lcls T;knk lw[kk pkjk ¼2405 fd-xzk- izfr gsDVs;j½ 
çkIr gqvk] tcfd dktjh vatu&358 ¼1585 fd-xzk- izfr gsDVs;j½ 
nwljs uacj ij jghA ladh.kZ ,oa O;kid iafDr nwjh ls ,df=r chtksa 
esa vadqj.k çfr'kr Øe'k% 40 ,oa 39 çfr'kr jgkA

vatu ?kkl esa cht mit vkSj cht dh xq.koRrk ij iafDr fjfDr 

dk izHkko 

Influence of row spacing on seed yield and seed quality 

in Cenchrus ciliaris

The effect of row spacing on seed yield, forage yield 

and seed quality was evaluated with three varieties 

(CAZRI Anjan-2178, CAZRI Anjan-358 and 

CAZRI-75) established under field conditions with two 

row spacings (70 and 140 cm) during kharif season 

(Fig. 2.7). Significant differences in dry matter yields of 
-12785 and 2445 kg ha  for narrow and wide spacing, 

respectively, were observed in the off-season growth of 

the fodder. The varietal differences were also found 

significant during the same growth season, and 

CAZRI-75 gave the highest dry matter yield (3106 kg 
-1ha ). The seed yield was found to be non-significant 

(p>0.05) in variable row spacing; however, numerically 

higher seed yield was recorded from wide row spacing 
-1(113.63 kg ha ). Variety CAZRI Anjan-358 gave the 

-1highest seed yield (210.75 kg ha ). However, the dry 

matter yield in the kharif season was not affected by row 

spacing, but the varietal effect was significant (p<0.05), 

and variety CAZRI-75 again recorded the highest dry 
-1matter yield (2405 kg ha ), followed by CAZRI 

-1Anjan-358 (1585 kg ha ). The germination of seeds 

collected from narrow and wider row spacing was 40 and 

39%, respectively.

fp= 2-6 fu;r fnuksa ckn dkVh x, ckfy;ksa ds chtksa esa ¼,½ 'kq"d inkFkZ ,oa ueh dh ek=k dk lap; vkSj ¼ch½ vadqj.k
Fig. 2.6 (a) Moisture content and seed dry matter, and (b) germination of seeds with respect to harvesting 

after certain days of spike emergence
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isM+] Qy rFkk >kfM+;ka

[kstM+h vkSj jksfgM+k dh mRifRr dk j[kj[kko

vukj dh tkykSj nkukjfgr o e`nqyk fdLeksa ds ladjksa dk 

fu"iknu

[kstM+h vkSj jksfgM+k ds mn~xe lg larfr ijh{k.kksa dk iz{ks= 

esa j[kj[kko fd;k x;kA NaVkbZ] lQkbZ vkSj Fkoyk cukus lfgr 

fofHkUu Ñf"k dk;Z fd, x, vkSj vko';drk iM+us ij dhVuk'kdksa 

dk fNM+dko fd;k x;kA isM+ dh o`f) esa lq/kkj ds fy, oSdfYid 

iafDr;ksa dks gVkdj jksfgM+k ds ikS/ks ls ikS/ks ds chp dh nwjh 2-7 eh- 

ls c<+kdj 4-5 eh- dj nh xbZA

 vukj dh tkykSj 

nkukjfgr vkSj e`nqyk fdLeksa ds 20 ladjksa dk ijh{k.k tksèkiqj vkSj 

ikyh esa fd;k x;kA fdLe dktjh&ts,l,e&17 dh vf/kdre 

mit ¼21-56 fd-xzk- Áfr ikS/kk½ vkSj vf/kdre Qy otu ¼200-59 

xzk-½ ds lkFk Qy dh mit 15 ls 22 fd-xzk- Áfr ikS/kk rd ÁkIr 

gqbZA jl dh ek=k ¼42-35 ls 55-75 Áfr'kr½ cgqr vf/kd ikbZ xbZ 

vkSj dqy ?kqyu'khy Bksl vukj dh okf.kfT;d fdLeksa ds 

cjkcj ik;k x;kA blh rjg ds ifj.kke ikyh esa ntZ fd, x, 

¼rkfydk 2-17½A

Qyksa dh mit] otu vkSj jl dh ek=k%

Trees, fruits and shrubs

Maintenance of provenances of khejri and rohida

Performance of hybrids of pomegranate varieties 

Jalore Seedless and Mridula

The provenance cum progeny trials of khejri and 

rohida were maintained under field conditions. Various 

cultural operations including pruning, cleaning and 

thawla making were performed and insecticides and 

pesticides were sprayed as and when required. The plant 

to plant spacing of rohida was increased from 2.7 to 4.5 m 

by removing the alternate lines in order to improve the 

tree growth.

 Twenty crosses of 

pomegranate var. Jalore Seedless and Mridula, were 

evaluated at Jodhpur and Pali. The fruit yield ranged from 
-115 to 22 kg plant  with the maximum yield (21.56 kg 

-1plant ) and the maximum fruit weight (200.59 g) from 

CAZRI-JSM-17. The juice content (42.35 to 55.75%) was 

much higher and TSS was equivalent to that of the 

commercial pomegranate varieties. Similar observations 

were recorded at Pali (Table 2.17).

Fruit yield, weight and juice content:

fp= 2-7 fofHkUu iafä fjfä ds lkFk vatu ?kkl dh fdLeksa dk iz{ks= n`';
Fig. 2.7 Field view of Cenchrus ciliaris varieties with variable row spacings
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fNydk vkSj nkuksa ds jax dk lfEeJ.k% funsZ'kkad ,* dk eku] tks 

ykfyek dk lwpd gS] tks/kiqj vkSj ikyh esa vf/kdka'k ladjksa ds 

Qyksas ds fNyds ¼54-29 ls 68-85½ vkSj nkuksa ¼21-99 ls 36-41½ ds 

jaxksa esa vf/kd ik;k x;k ¼fp= 2-8½] ftlls jax fdLe e`nqyk ds 

lkFk tkyksj nkukjfgr fdLe ds ladj.k dh lQyrk dks bafxr 

djrk gSA ladj.k ds ifj.kkeLo:i Qy ds vkdkj vkSj Qy dh 

xq.koÙkk esa Hkh lq/kkj gqvkA Qy ds vkdkj] Qy dh mit vkSj 

fNyds vkSj nkuksa ds jax ds vk/kkj ij] thuÁk:i dktjh&

ts,l,e&17 dks vukj dh loksZÙke ladj fdLe ds :i esa 

vuq'kaflr fd;k x;kA

Rind and aril colour composites: Value of the 

coordinate a*, which is indicative of redness, was found 

high in rind (54.29-68.85) and aril (21.99-36.41) colours 

of most of the hybrids at Jodhpur and Pali (Fig. 2.8), which 

revealed successful hybridization of variety Jalore 

Seedless with variety Mridula. The hybridization also 

resulted in improved fruit size and fruit quality attributes. 

Based on fruit size, fruit yield and colour of rind and aril, 

the genotype CAZRI-JSM-17 is recommended as the best 

hybrid variety of pomegranate.

Rkfydk 2-17 r`rh; o"kZ esa p;fur ladj fdLeksa ds tks/kiqj esa Qy ,oa Qy mit ds HkkSfrd&jklk;fud ekin.M
Table 2.17 Physico-chemical parameters of fruits and fruit yield of selected hybrids in third year at Jodhpur
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vukj] dSj ,oa [ktwj esa dkf;Zd izo/kZu

vukj vkSj dSj ds uksMy [kaM dk lrgh folaØe.k çksVksd‚y 

fodflr fd;k x;kA tc uksMy [kaMksa dks mudh lrg ds 

folaØe.k ds ckn iks"kd ek/;e esa LFkkukarfjr fd;k x;k] rks ikS/ks 

ds fodkl fu;kedksa] ,u,, vkSj ch,ih ds lkFk iwjd dYpj esa 

vukj vkSj dSj esa izjksg xq.ku ds lkFk izjksg dfydk çlkj vkSj 

izjksg dh 'kq#vkr ns[kh xbZA Ñf=e ifjos'k esa vukj esa izjksg 

fodkl dh çfØ;k 4 ls 7 lIrkg ds Hkhrj rFkk dSj esa 5 ls 8 

lIrkg ds Hkhrj 'kq# gqbZA izjksg lfgr ikniksa ds ikni fodkl 

fu;kedksa ;qDr iwjd la'kksf/kr iks"kd ek/;e esa milao/kZUk djus ls 

tM+ksa dh 'kq#vkr ns[kh xbZA vukj ds fodflr ikS/kksa dks dksdksihV 

;qä e`nk esa yxk;k x;kA [ktwj ds ,DlIykaV~l dks v‚Q'kwV ds 

çlaLdj.k ds ckn ,d= fd;k x;k vkSj bldh lrg dks 

folaØe.k dkjdksa ds lkFk dhVk.kq jfgr fd;k x;kA bu 

,DlIykaV~l dks pkjdksy iwjd la'kksf/kr ,e,l ek/;e esa Mkyk 

x;kA 18 lIrkg ds mipkj vkSj rhu milao/kZUk ds ckn dYpj esa 

dSyl dh 'kq#vkr ns[kh xbZA izFke mipkj ds yxHkx 6 ls 8 

eghuksa ds ckn dYpj esa vksxsZukstsusfll dh izfØ;k ntZ dh xbZA

In vitro propagation in pomegranate, kair and date 

palm

Surface sterilization protocol of nodal segment of 
pomegranate and kair was developed. When nodal 
segments were transferred into nutrient medium after 
their surface sterilization, shoot bud proliferation and 
shoot initiation along with shoot multiplication, were 
observed in pomegranate and kair cultures supplemented 
with plant growth regulators, i.e., NAA and BAP. The 
process of in-vitro shoot development took place within 4 
to 7 weeks in pomegranate and 5 to 8 weeks in kair. Roots 
initiated upon subculturing from shooted plantlets into 
modified nutrient medium supplemented with plant 
growth regulators. Hardening of pomegranate was carried 
out in cocopeat supplemented soil. The explants of date 
palm were collected after processing of offshoot and its 
surface sterilization was carried out with sterilizing 
agents. These explants were inoculated into charcoal 
supplemented modified MS medium. Callus initiation 
was observed in the cultures after 18 weeks of inoculation 
and three subcultures. Organogenesis was observed in 
cultures after almost 6 to 8 months of first inoculation.

fp= 2-8 vukj ds ts,l,e&17 gkbfczM ds Qy
Fig. 2.8 Fruits of pomegranate hybrid JSM-17 
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lhfer flapkbZ okyh NksVh tksr gsrq ,dhÑr Ñf"k iz.kkyh

lhfer flapkbZ okys 2 gsDVs;j ,dhÑr Ñf"k iz.kkyh ekWMy 

ds laLFkku esa LFkkiuk ds rhljs o"kZ Hkh ewY;kadu fd;k x;kA bl 

ekWMYk ds egRoiw.kZ ?kVdksa esa 'kL; Qlysa ¼cktjk] ewax o Xokj½] 

ikuh dh de 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 fjtdk½] vkS"k/kh; vkSj lqxaf/kr 

Qlysa ¼dSeksekby] yseu ?kkl] jkst+ ?kkl vkSj v'oxa/kk½ rFkk [ksr 

dh lhek ij mxk, x, cgqmís'kh; isM+ 'kkfey gSaA bldh LFkkiuk 

ds rhljs o"kZ esa 2-6 gsDVs;j ldy {ks= esa [ksrh dh xbZA ,d 

gsDVs;j esa cksbZ xbZ 'kL; Qlyksa ls 1]12]334 :i, dh ldy vk; 

çkIr gqbZ ¼rkfydk 3-1½A ckxokuh iz.kkfy;ksa esa csj vkSj dyeh 

[kstM+h ds chp ds LFkkuksa dk mi;ksx ewax mxkus ds fy, 

fd;k x;kA bldh LFkkiuk ds rhljs o"kZ ds nkSjku csj dh vPNh 

mit ¼8625 fd-xzk- izfr gsDVs;j½ ntZ dh xbZA vkS"k/kh; ,oa 

lqxaf/kr Qlyksa ls 1]11]276 :i;s dh vkenuh gqbZ ,oa blls 

vfrfjDr miyC/k Je dk lnqi;ksx Hkh gqvkA ,dhÑr Ñf"k 

iz.kkyh ds bl ekWMy esa mRikfnr lw[kk vkSj gjk pkjk ,oa o`{kksa ls 

izkIr pkjk 3 eosf'k;ksa vkSj 4&5 HksM+ cdfj;ksa ds fy, Ik;kZIr FkkA 

bl izdkj] bl ,dhÑr Ñf"k iz.kkyh ekWMy ls 4]61]243 :i, 

dh ldy vk; çkIr gqbZ tks o"kZ Ik;Zar dekscs'k leku :Ik ls 

forfjr FkhA

Integrated farming system model for small holdings 

with limited irrigation

The performance of a 2-ha integrated farming 

system (IFS) model with limited irrigation was evaluated 

in its third year of establishment at the institute. The 

components included arable cropping (pearl millet, mung 

bean and clusterbean), low water requiring horticultural 

crops (ber, pomegranate and budded khejri), year-round 

green fodder production (Napier hybrid, fodder beet, rijka 

bajri, oats and lucern), medicinal and aromatic crops 

(chamomile, lemon grass, rose grass and ashwagandha) 

and multipurpose trees on boundary. In its third year of 

establishment, a gross area of 2.6 ha was cultivated. The 

arable cropping followed in 1 ha area gave a gross return 

of Rs. 1,12,334 (Table 3.1). In the horticultural systems, 

the interspaces in ber and budded khejri were used for 
-1growing mung bean. A good fruiting of ber (8625 kg ha ) 

was recorded during the third year of its establishment. 

The medicinal and aromatic crops provided Rs. 1,11,276 

with an additional advantage of utilizing the labour during 

the lean period. The dry and green fodder and top feed 

produced in the IFS model was sufficient for 3 cattle and 

4-5 small ruminants. The IFS model generated gross 

return of Rs. 4,61,243 which was fairly distributed over 

the year. 

,dhÑr 'kq"d Hkwfe Ñf"k i)fr vuqla/kku
Integrated Arid Land Farming System Research
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vjMw vkSj [kstM+h ds o`{k fodkl ij isM+ksa dh nwjh vkSj 

var%Qlyksa dk çHkko 

—f"k okfudh ç.kkyh esa isM+ksa ds chp b"Vre varj vkSj laxr 
var%Qlyksa dk irk yxkus ds fy, lk<+s ik¡p lky iqjkus vjMw vkSj 
[kstM+h vk/kkfjr —f"k&okfudh ç.kkfy;ksa dk ewY;k¡du fd;k 
x;kA eq[; Hkw[kaM dks isM+ksa dh rhu nwfj;ksa] ;Fkk 4 eh- × 4 eh-] 6 
eh- × 6 eh- vkSj 8 eh- × 8 eh- esa vkoafVr fd;k x;k vkSj 
mi&Hkw[kaM dks rhu vyx&vyx var%Qlyksa ;Fkk cktjk] eksB ,oa 
Xokj dks vkoafVr fd;k x;kA jksi.k ds 72 eghus ckn vjMw ds o`{k 
dh Å¡pkbZ vkSj d‚yj O;kl] o`{kksa ds chp dh nwjh ls dkQh çHkkfor 
gq,A vjMw ds isM+ dh vkSlr Å¡pkbZ 8 eh- × 8 eh- esa vf/kdre 
¼5-91 eh-½ rFkk mlds ckn 6 eh- × 6 eh- dh nwjh esa vf/kd ¼5-88 
eh-½ ¼fp= 3-1,½ o 4 eh- × 4 eh- dh nwjh esa isM+ dh Å¡pkbZ lcls 
de ¼4-96 eh-½ ntZ dh xbZA vf/kdre d‚yj O;kl ¼22-8 ls-eh-½ 
8 eh- × 8 eh- dh nwjh esa tcfd U;wure d‚yj O;kl 4 eh- × 4 eh- 
dh nwjh esa ¼16-02 ls-eh-½ ntZ fd;k x;k ¼fp= 3-1ch½A var%Qlyksa 
dk ikS/ks dh Å¡pkbZ vkSj d‚yj O;kl ij dksbZ lkFkZd çHkko ugha 
ik;k x;kA gkyk¡fd] isM+ dh vf/kdre Å¡pkbZ vkSj d‚yj O;kl 
eksB ds lkFk vkSj U;wure cktjk dh Qly ds lkFk ntZ fd;k 
x;kA [kstM+h esa] isM+ksa dh nwjh vkSj var%Qlyksa dk isM+ dh Å¡pkbZ 
vkSj d‚yj O;kl ij dksbZ lkFkZd çHkko ugha ns[kk x;kA gkyk¡fd 
isM+ksa dh vf/kdre Å¡pkbZ ¼2-45 eh-½] 6 eh- × 6 eh- dh nwjh esa rFkk 
mlds ckn 8 eh- × 8 eh- dh nwjh esa vf/kd ¼2-38 eh-½ ns[kh xbZ 
¼fp= 3-2,½A vf/kdre d‚yj O;kl ¼5-48 ls-eh-½ 6 eh- × 6 eh- 
dh o`{k nwjh ds varxZr Xokj dh Qly ds lkFk rFkk U;wure d‚yj 
O;kl 4 eh- × 4 eh- dh nwjh esa cktjk ¼3-88 ls-eh-½ ds lkFk ntZ 
fd;k x;k ¼fp= 3-2ch½A 

Effect of tree spacing and intercrops on tree growth of 

Ailanthus excelsa and Prosopis cineraria 

Five and a half year old A. excelsa and P. cineraria 

based agroforestry systems were evaluated to find out the 

optimum tree spacing and compatible intercrops in 

agroforestry system. Main plot occupied three tree 

spacings viz., 4 m × 4 m, 6 m × 6 m and 8 m × 8 m and sub-

plots were allotted to three different intercrops viz., pearl 

millet, moth bean and clusterbean. After 72 months of 

planting, tree height and collar diameter of A. excelsa was 

significantly affected by tree spacing. Average tree height 

of A. excelsa was maximum (5.91 m) in 8 m × 8 m 

followed by 6 m × 6 m spacing (5.88 m) (Fig. 3.1a). 

Significantly lower tree height (4.96 m) was observed in 4 

m × 4 m spacing. Maximum collar diameter (22.8 cm) was 

recorded at 8 m × 8 m spacing and minimum was in 4 m × 

4 m spacing (16.02) (Fig 3.1b). Intercrops did not show 

any significant effect on plant height and collar diameter. 

However, maximum tree height and collar diameter were 

observed with moth bean and minimum with pearl millet 

crop. In P. cineraria, tree spacing and intercrops had no 

significant effect on tree height and collar diameter. 

However maximum tree height (2.45 m) was observed in 

6 m × 6 m spacing followed by 8 m × 8 m spacing (2.38 m) 

(Fig. 3.2a). Maximum collar diameter (5.48 cm) was 

recorded at 6 m × 6 m spacing with clusterbean and 

minimum at 4 m × 4 m spacing with pearl millet intercrop 

(3.88 cm) (Fig. 3.2b).

fp= 3-1 isM+ksa dh nwjh vkSj fofHkUu var%Qlyksa ds varxZr vjMw ds isM+ dh ¼,½ ÅapkbZ vkSj ¼ch½ d‚yj O;kl 
Fig. 3.1 (a) Tree height and (b) collar diameter of A. excelsa under different tree spacing and intercrops
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fefy;k Mqfc;k ¼ekykckj uhe½ vkSj esfyuk vkcksZfj;k ¼gou½ 

vk/kkfjr Ñf"k okfudh ç.kkfy;ksa dk ewY;k¡du

fofHkUu varjkyksa] ;Fkk 6 eh-  6 eh-] 6 eh-  9 eh- vkSj 
6 eh- × 12 eh- ds varxZr ekykckj uhe dh vkSlr okf"kZd O;kl 
o`f) 4-24 ls 4-97 ls-eh- vkSj vkSlr okf"kZd Å¡pkbZ o`f) 2-4 ls 
2-79 eh- ntZ dh xbZ ¼fp= 3-3 ,]ch½A esfyuk vkcksZfj;k ¼gou½ ds 
O;kl esa vkSlr okf"kZd o`f) 3-88 ls 4-28 ls-eh- rd vkSj Å¡pkbZ 
1-92 ls 2-04 ehVj ikbZ xbZ ¼fp= 3-4 ,]ch½A

cktjk vkSj ewax dks ekykckj uhe vkSj gou ds lkFk 
var%Qly ds :i esa cks;k x;kA ,dy cktjk Ñf"k i)fr esa cktjk 
dh mit lcls vf/kd ¼2250±99-79 fd-xzk- çfr gsDVs;j½ izkIr 
gqbZA ekykckj uhe $ cktjk Ñf"k ç.kkyh esa] vukt dh mit 

× ×

Performance of Melia dubia and Gmelina arborea 

based agroforestry systems 

The growth data of M. dubia under different 

spacings viz., 6 m × 6 m, 6 m × 9 m and 6 m × 12 m showed 

the mean annual diameter increment from 4.24 to 4.97 cm 

and mean annual height increment from 2.4 to 2.79 m 

(Fig. 3.3 a,b). The mean annual increment in diameter of 

G. arborea varied from 3.88 to 4.28 cm and height ranged 

from 1.92 to 2.04 m (Fig. 3.4 a,b). 

Pearl millet and mung bean were sown as intercrops 

with M. dubia and G. arborea. The grain yield of sole 
-1pearl millet was highest (2250±99.79 kg ha ). In M. dubia 

+ pearl millet system, grain yield ranged from 

fp= 3-2 isM+ksa dh nwjh vkSj fofHkUu var%Qlyksa ds varxZr [kstM+h ds isM+ dh ¼,½ Å¡pkbZ vkSj ¼ch½ d‚yj O;kl 
Fig. 3.2 (a) Tree height and (b) collar diameter of P. cineraria under different tree spacing and intercrops

fp= 3-3 vyx&vyx nwjh varjky ij ekykckj uhe dh ¼,½ Å¡pkbZ vkSj ¼ch½ O;kl esa fofHkUu o"kkasZa es vkSlr okf"kZd o`f) 
Fig. 3.3 (a) Height and (b) diameter growth of M. dubia under different spacing over the years
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1503-6 75-30 fd-xzk- çfr gsDVs;j ¼6 eh-  6 eh-½ ls ysdj 
1908-5±7-08 fd-xzk- çfr gsDVs;j ¼6 eh- × 9 eh-½ rd FkhA gou $ 
cktjk Ñf"k ç.kkyh esa] cktjk dh mit 6 eh- × 12 eh- dh nwjh ij 
vf/kdre ¼1856-5±107-63 fd-xzk- çfr gsDVs;j½ ntZ dh xbZA 
ewax dh mit Hkh ,dy Ñf"k i)fr ds rgr lokZf/kd 
¼874-07±46-7 fd-xzk- çfr gsDVs;j½ izkIr gqbZ rFkk blds ckn 
mRiknu dh vf/kd ek=k ekykckj uhe $ ewax Ñf"k ç.kkyh 
¼691±24-41 fd-xzk- çfr gsDVs;j½ esa 6 eh- × 6 eh- dh nwjh ij rFkk 
gou $ ewax Ñf"k ç.kkyh ¼666-30±36-7 fd-xzk- çfr gsDVs;j½ esa 
6 eh- × 6 eh- dh nwjh ij ntZ dh xbZA 

'kh'ke] lgtu vkSj vjMw vk/kkfjr —f"k okfudh ç.kkfy;ksa 
ds rgr ewax vkSj cktjk dh mit ntZ dh xbZA ewax dh lcls 
vf/kd mit ,dy ewax Ñf"k ç.kkyh ¼849±46-7 fd-xzk- çfr 
gsDVs;j½] mlds ckn vjMw ds lkFk ewax ¼770-56±68-87 fd-xzk- çfr 
gsDVs;j½] lgtu ds lkFk ewax ¼755-69±19-1 fd-xzk- çfr gsDVs;j½ 
vkSj 'kh'ke ds lkFk ewax ¼580±20-4 fd-xzk- çfr gsDVs;j½ ls izkIr 
gqbZA cktjk mRiknu esa Hkh mit dk leku #>ku ntZ 
fd;k x;k] ftlesa ,dy cktjk Qly ls lcls vf/kd mit 
¼2198-9±95-10 fd-xzk- çfr gsDVs;j½ rFkk 'kh'ke ds lkFk cktjk ls 
lcls de mit ¼1661-3±33-92 fd-xzk- çfr gsDVs;j½ izkIr gqbZA

ik¡p lky iqjkus isM+ksa dh Å¡pkbZ esa dyeh ¼2-58 ehVj½ vkSj 
nslh ¼2-03 ehVj½ [kstM+h esa vf/kd varj ntZ ugha fd;k x;kA 
gkykafd] d‚yj dk O;kl ¼dyeh [kstM+h ds fy, 8-95 ls-eh- vkSj 
nslh [kstM+h ds fy, 3-95 ls-eh-½ ,oa pkjs dh mit esa dkQh varj 

± ×

fofHkUu Ñf"k okfudh ç.kkfy;ksa esa Qlyksa dk fu"iknu 

dyeh [kstM+h vk/kkfjr Ñf"k okfudh ç.kkyh dk ekudhdj.k 

-1 -1 1503.6±75.30 kg ha (6 m × 6 m) to 1908.5±7.08 kg ha

(6 m × 9 m) in different spacings. In G. arborea + pearl 

millet system, grain yield was highest (1856.5±107.63 kg 
-1ha ) in 6 m × 12 m spacing. The yield of mung bean was 

-1also highest under sole crop (874.07±46.7 kg ha ) 
-1followed by M. dubia + mung bean (691±24.41 kg ha ) at 

6 m × 6 m spacing and G. arborea + mung bean 
-1(666.30±36.7 kg ha ) at 6 m × 6 m spacing. 

The yield of mung bean and pearl millet was 

recorded under Dalbergia sissoo, Moringa oleifera and 

Ailanthus excelsa based agroforestry systems. Yield of 
-1sole mung bean (849±46.7 kg ha ) was highest followed 

-1by A. excelsa + mung bean (770.56±68.87 kg ha ), 
-1M. oleifera + mung bean (755.69 ±19.1 kg ha ) and 

-1D. sissoo + mung bean (580±20.4 kg ha ). Similar pattern 

of yield was recorded in case of pearl millet with highest 
-1yield in sole crop (2198.9±95.10 kg ha ) and lowest in 

-1D. sissoo + pearl millet (1661.3±33.92 kg ha ). 

Tree height in five-year old budded (2.58 m) and 

non-budded (2.03 m) Prosopis cineraria trees did not 

differ significantly. However, collar diameter (8.95 cm for 

budded and 3.95 cm for non-budded) and fodder yield 

varied significantly. In budded trees, pod formation 
rd thstarted in 3  year and pod yield in 5  year ranged from 4.2 

Performance of crops in agroforestry systems

Standardization of budded khejri-based agroforestry 

system 

fp= 3-4 vyx&vyx nwjh varjky ij esfyuk vkcksZfj;k ¼gou½ dh ¼,½ Å¡pkbZ vkSj ¼ch½ O;kl esa fofHkUu o"kkasZa es vkSlr okf"kZd o`f) 
Fig. 3.4 (a) Height and (b) diameter growth of G. arborea under different spacings over the years
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ns[kk x;kA dyeh [kstM+h ds isM+ksa esa Qyh dk fuekZ.k rhljs o"kZ esa 
'kq: gqvk vkSj 5osa o"kZ esa Qyh dh mit rhu isM+ksa ds varjky ds 
fy, 4-2 ls 5-3 fd-xzk- Áfr isM+ rd ntZ dh xbZA nwljh vksj] nslh 
[kstM+h ds isM+ksa esa Qyh dk fuekZ.k ugha gqvkA dyeh [kstM+h ds 
isM+ksa ls pkjs dh mit 8-8 ls 9-9 fd-xzk- Áfr isM+ ds e/; ikbZ xbZA 
var%Qly esa isM+kas dh csgrj o`f) ns[kh xbZ tcfd ,dy Qly 
i)fr esa Qlyksa dh vf/kd mit ntZ dh xbZA ,dy Qly 
i)fr esa Qlyksa dh vf/kdre mit ¼2783-33±99-79 fd-xzk- çfr 
gsDVs;j½ ,oa mlds ckn 10 eh- × 10 eh- dh nwjh ij nslh [kstM+h 
¼2693-20±33-16 fd-xzk- çfr gsDVs;j½ vkSj fQj 6 ehVj × 6 ehVj 
dh nwjh ij dyeh [kstM+h ds o`{kksa ¼2159-26±100-42 fd-xzk- çfr 
gsDVs;j½ ds lkFk mit ns[kh xbZA

igys ls LFkkfir csj ds cxhps ¼12 eh- × 6 eh-½ esa MªSxu Qy] 
lgtu vkSj iihrk dks 6 eh- × 3 eh- ds varjky ij yxk;k x;kA 
MªSxu Qy dh Qly dks Nk;k nsus ds fy, csj vkSj vU; Qlyksa ds 
chp fLFkr 6 ehVj ds varjLFkku esa usfi;j ?kkl yxkbZ xbZA csj 
dh Qly esa ikS/ks dh Å¡pkbZ ¼2-87±0-58 eh-½] ikS/ks dk O;kl 
¼11-58±3-59 ls-eh-½ ,oa Qy mit ¼2538±79-03 fd-xzk- çfr 
gsDVs;j½ ds eku ntZ fd, x,A lgtu] iihrk vkSj vjMw ds jksi.k 
ds 3 eghus ckn ikS/kkas dh vkSlr Å¡pkbZ Øe'k% 75-44±26-65] 
20-65±4-30 ,oa 78-52±27-35 ls-eh- rFkk 6 eghus ckn 
100-74±13-94] 28-81±8-51 ,oa 96-56±12-60 ls-eh- ntZ dh xbZA 
jksi.k ds 3 eghus ckn iihrs dk ruk O;kl 6-06±2-01 fe-eh- vkSj 6 
eghus ckn 13-02±5-52 fe-eh- ntZ fd;k x;kA MªSxu Qy ds 
DySMksM dh yackbZ 3 eghus ckn dh 15-32±6-94 ls c<+dj 
29-38±16-25 ls-eh- rFkk pkSM+kbZ 3-33±0-74 ls-eh- gks xbZA blh 
izdkj 6 eghus ckn MªSxu Qy ds DySMksM dh yackbZ 15-80±10-05 
ls-eh- ls c<+dj 56-41±32-05 ls-eh- rFkk pkSM+kbZ 3-05±0-94 ls-eh- 
gks xbZA

Qlyksa] Qyksa vkSj lfCt;ksa ds rgr 70] 27 vkSj 3 çfr'kr 
{ks= vkSj i'kq/ku ?kVd ds :i esa cdjh bdkbZ ¼5 eknk vkSj 1 uj½ 
dks 'kkfey djrs gq, ,d ,dh—r —f"k ç.kkyh e‚My fodflr 
fd;k x;kA vjMw dk mi;ksx lhek o`{kkjksi.k ds :i esa fd;k 
x;kA ,dh—r —f"k ç.kkyh esa Tokj] Xokj vkSj ewax [kjhQ esa] xsg¡w] 
ljlksa] vkSj thjk jch esa] pkjk Tokj] pkjk cktjk vkSj ewax xzh"e 
_rq ds nkSjku cksbZ xbZa rFkk ikjaifjd [ksrh esa [kjhQ vkSj jch dh 
Qlysa gh yh xbZaA Qyksa esa] vukj] ve:n] csj vkSj iihrk ds ikS/ks 
yxk, x, vkSj Qyksa ds ikS/kksa dh iafä;ksa ds chp esa fHkaMh] cSaxu] 

ikyh {ks= ds fy, cgqLrjh; Ñf"k&Qy&okfudh ekWMy dk 

fodkl

ikyh {ks= ds fy, ,dhÑr Ñf"k ç.kkyh ekWMy

-1to 5.3 kg tree  over three tree spacings. On the other hand, 

pod formation did not occur in non-budded trees. Fodder 
-1yield of budded trees ranged from 8.8 to 9.9 kg tree . 

Growth of trees was better in intercropping and yield of 

crops was higher in sole cropping. The grain yield was 
-1maximum in sole cropping (2783.33±99.79 kg ha ) 

followed by yield at 10 m × 10 m spacing of non-budded 
-1P. cineraria (2693.20±33.16 kg ha ) and then by yield at 

6 m × 6 m spacing of budded trees (2159.26±100.42 
-1kg ha ). 

Dragon fruit, moringa and papaya were planted at 

6 m × 3 m spacing in the interspaces of already established 

ber orchard (12 m × 6 m). Napier grass was planted in the 

interspaces of 6 m between ber and other crops to shade 

the dragon fruit crop. The plant height (2.87±0.58 m), 

plant diameter (11.58±3.59 cm) and fruit yield 
-1(2538±79.03 kg ha ) were recorded in ber crop. The 

average plant height was 75.44±26.65, 20.65±4.30 and 

78.52±27.35 cm at 3 months after planting (MAP) and 

100.74±13.94, 28.81±8.51 and 96.56±12.60 cm at 6 MAP 

for moringa, papaya and Ailanthus, respectively. The 

collar diameter of papaya was 6.06±2.01 mm at 3 MAP 

and 13.02±5.52 mm at 6 MAP. The length of cladode of 

dragon fruit increased from 15.32±6.94 to 29.38±16.25 

cm and 15.80±10.05 to 56.41±32.05 cm at 3 and 6 MAP, 

respectively and the recorded width was 3.33±0.74 and 

3.05±0.94 cm at different MAP. 

Integrated farming system (IFS) model comprising 

of 70, 27 and 3% area under crops, fruits and vegetables, 

respectively was developed and a goat unit (5 female and 

1 male) was included as livestock component. Ailanthus 

excelsa was used for boundary plantation. Among crops, 

sorghum, clusterbean, mung bean in kharif; wheat, 

mustard, cumin in rabi, and fodder sorghum, fodder pearl 

millet and mung bean were taken during summer season. 

The same crops were taken during kharif and rabi seasons 

under the conventional farming. In the inter-row space of 

pomegranate, guava, ber and papaya fruit trees; 

ladyfinger, brinjal, bottle guard, onion, garlic, carrot, 

water melon and muskmelon were grown. The 

Development of multi-tier agri-horti-forestry model in 

Pali region 

Integrated farming system model for Pali region 
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ykSdh] I;kt] yglqu] xktj] rjcwt vkSj [kjcwtk dh [ksrh dh 
xbZA dqy 'kq) ifjykHk esa ,dh—r —f"k ç.kkyh ds fofHkUu ?kVdksa 
esa ckxokuh ¼61-09 izfr'kr½] Qlyksa ¼28-97 çfr'kr½] i'kq/ku ¼9-46 
çfr'kr½ vkSj —f"k&okfudh ¼0-48 çfr'kr½ dk izeq[k ;ksxnku jgk 
vkSj ikjaifjd —f"k ç.kkyh] ftlesa dsoy Qlyksa dh [ksrh 'kkfey 
Fkh] dh rqyuk esa yxHkx 3 xquk vf/kd ykHk çkIr gqvkA 

'khr 'kq"d {ks=ksa esa cgqLrjh; —f"kokfudh ç.kkyh ds rgr 
mudh mi;qärk dk v/;;u djus ds fy, {ks=h; vuqla/kku dsUnz] 
ysg ds vuqla/kku {ks= esa fofHkUu fo'ks"krkvksa ¼fodkl] tM+ dh 
xgjkbZ ,oa vof/k½ okys Qyksa ds isM+ksa] pkjk isMksa+ vkSj pkjk Qlyksa 
dk la;kstu yxk;k x;kA 6 eh- × 6 eh- dh nwjh esa fpukj dh 
dfVax ds lkFk lhek o`{kkjksi.k LFkkfir fd;k x;k rFkk fpukj ds 
ikS/kksa ds chp esa dkaVs jfgr xzk¶VsM jksfcfu;k yxk;k x;kA fofHkUu 
o`{k çtkfr;ksa dh o`f) vkSj mit {kerk rFkk var%Qly ds lkFk 
muds ijLij izHkko dk vkdyu djus ds fy, vyx&vyx nwjh 
¼5 eh- × 5 eh-] 5 eh- × 3 eh- vkSj 3 eh- × 3 eh-½ ij lsc] [kqckuh 
¼fp= 3-5 ,oa 3-6½ ,oa fefJr isM+ksa dk jksi.k fd;k x;kA fpukj esa 
vkSlr thforrk 57-6 çfr'kr tcfd jksfcfu;k esa ;g 46-3 
çfr'kr FkhA lsc dh thforrk çfr'kr vyx&vyx nwjh ij 
vyx&vyx ikbZ xbZ tks fd 5 eh- × 5 eh-] 5 eh- × 3 eh- vkSj 
3 eh- × 3 eh- nwjh ij Øe'k% 55-5] 20 vkSj 0 çfr'kr ntZ dh xbZA 
blh çdkj] [kqckuh dh thforrk 5 eh- × 5 eh- esa 23-8 çfr'kr] 
5 eh- × 3 eh- esa 53-3 çfr'kr vkSj 3 eh- × 3 eh- esa 38-7 çfr'kr 
ntZ dh xbZA

ysg {ks= ds fy, ,dhÑr cgqLrjh; Ñf"kokfudh ekWMy 

contribution of different IFS components in total net 

returns was maximum from horticulture (61.09%) 

followed by crops (28.97%), livestock (9.46%) and 

agroforestry (0.48%). IFS fetched about three times more 

benefit over conventional farming system comprising of 

only crops cultivation. 

Combination of crops such as fruit trees, fodder trees 

and fodder crops, having diverse root depth and crop 

duration, were planted in the research farm of RRS, Leh to 

study their suitability under multi-tier agroforestry system 

in cold arid region. Border plantation was established with 

poplar cuttings in 6 m × 6 m spacing and thornless grafted 

robinia was planted in between the poplar plants. Planting 

of apple, apricot (Fig. 3.5 and 3.6) and mixed planting was 

done at different spacings (5 m × 5 m, 5 m × 3 m and 3 m 

×3 m) to assess the growth and yield potential of different 

tree species and their interaction with intercrops. Average 

survival percentage of poplar was 57.6% while in case of 

robinia, it was 46.3%. The survival percentage of apple 

varied at different spacing which was 55.5, 20 and 0% in 

5 m × 5 m, 5 m × 3 m and 3 m × 3 m spacing, respectively. 

Similarly, the survival percentage of apricot was 23.8% in 

5 m × 5 m, 53.3% in 5 m × 3 m and 38.7% in 3 m × 3 m 

spacing.

Integrated multi-tier agroforestry model for Leh 

region 

fp= 3-5 lsc ds isM+ksa dk jksi.k 
Fig. 3.5 Apple plantation 

fp= 3-6 [kqckuh ds isM+ksa dk jksi.k
Fig. 3.6 Apricot plantation



70

mRikndrk] ykHkçnrk vkSj fLFkjrk ds fy, tSfod çca/ku 
fodYi

Qly mRikndrk%

jksx çca/ku%

dhV çca/ku%

 thjk] ljlksa] cktjk vkSj ewax dh iSnkokj ij 
rhu tSfod mipkjksa] ;Fkk Qly vo'ks"k] xkscj] dEiksLV vkSj nks 
vdkcZfud mipkjksa] ;Fkk moZjdksa dh vuq'kaflr [kqjkd 
¼vkjMh,Q½ vkSj ,dh—r iks"kd rRo çca/ku ¼vkbZ,u,e½ ds çHkko 
dk ewY;k¡du fd;k x;k ¼fp= 3-7½A vdkcZfud mipkjksa] fo'ks"k 
:i ls vkbZ,u,e us fu;a=.k dh rqyuk esa vf/kdre mit ¼1130 
fd-xzk- Áfr gsDVs;j thjk] 2910 fd-xzk- Áfr gsDVs;j ljlksa] 2890 
fd-xzk- Áfr gsDVs;j cktjk] 1083 fd-xzk- Áfr gsDVs;j ewax½ dk 
çn'kZu fd;kA tSfod mipkjksa esa] xk; ds xkscj ls Qly dh 
iSnkokj esa lcls çHkkoh lq/kkj gqvk] ftlesa thjk ¼938 fd-xzk- Áfr 
gsDVs;j½] ljlksa ¼2130 fd-xzk- Áfr gsDVs;j½] cktjk ¼2500 fd-xzk-
Áfr gsDVs;j½ vkSj ewax ¼1008 fd-xzk- Áfr gsDVs;j½ 'kkfey gSaA bl 
çdkj] tSfod mipkj ls Qly dh iSnkokj esa lq/kkj vdkcZfud 
mipkj ls de ÁHkkoh jgkA

 jch vkSj [kjhQ ds nkSjku] tSfod QkeZ ds çk;ksfxd 
Hkw[kaMksa esa jksx fu;a=.k ds jksxfujks/kh mik; fd, x,A thjk] ljlksa 
vkSj ewax dh Qlyksa ds ekud jksx Ldksfjax iSekus ij ntZ vkadM+ksa 
ds vk/kkj ij thjk] ljlksa vkSj ewax esas vYVjusfj;k CykbV ds 
çca/ku esa] vU; tSfod mipkjksa dh rqyuk esa vkd $ foyk;rh 
ccwy $ uhe dh ifÙk;ksa ds vdZ dk fNM+dko Js"B ik;k x;kA 
gkyk¡fd] VªkbdksMekZ gkftZ;kue dk fNM+dko ewax ds thok.kq 
CykbV ds çca/ku esa çHkkoh ns[kk x;kA thjk esa] ¶;wtsfj;e 
v‚DlhLiksje ,Q ,lih D;wfeuh dk çkjafHkd tula[;k ?kuRo 

3
¼13-0×10  lh,Q;w Áfr xzk- e`nk½ Qly dh dVkbZ ds ckn 

3mÙkjksÙkj c<+dj 21-6×10  lh,Q;w Áfr xzk- e`nk gks x;k] ftldh 
vf/kdre lkaærk lrg ls 0 ls 5 ls-eh- dh xgjkbZ ij ikbZ xbZA 
çk;ksfxd Hkw[kaMksa esa lw{ethoksa dk ?kuRo] fo'ks"k :i ls 

3 3
tSo&fu;a=d VªkbdksMekZ iztkfr dk 5-2×10  ls 34-3×10  
lh,Q;w Áfr xzk- e`nk rd ntZ fd;k x;k] tks Qlyksa dh 
mifLFkfr vkSj vuqifLFkfr esa mrkj&p<+ko n'kkZrk gSA

 o"kZ 2022 ds 52osa ekud ekSle lIrkg vkSj o"kZ 2023 
ds 10osa ekud ekSle lIrkg ds chp ljlksa vkSj thjk dh Qlyksa esa 
,fQM laØe.k dk çdksi ns[kk x;kA ljlksa esa] bfeMkDyksfçM 
17-8 Áfr'kr ,l-,y- ¼1 ls 1-5 fe-yh- Áfr yhVj½ ds ç;ksx ls 
,fQM dh la[;k esa 45-2 ls 80-4 Áfr'kr dh deh vkbZ vkSj blus 
fQçksfuy] uhe ds cht dk vdZ 5 Áfr'kr] czãkL= vkSj uhekL= ls 
csgrj çn'kZu fd;kA nwljh vksj] thjk esa Qwy vkus vkSj nkuk cuus 
ds le; fQçksfuy ¼1 ls 1-5 fe-yh- Áfr yhVj½ ds ç;ksx ls ,fQM 
dh la[;k esa 46-2 ls 90-2 Áfr'kr dh deh ntZ dh xbZA tSfod 
mipkjksa esa] uhe ds cht dk vdZ 5 Áfr'kr us lcls vf/kd 
dhV&fu;a=.k çHkko'khyrk fn[kkbZA

Organic management options for productivity, 
profitability and sustainability 

Crop productivity:

Disease management:

Pest management: 

 Impact of three organic treatments, 
i.e., crop residue, cow dung, compost, and two inorganic 
treatments, i.e., recommended dose of fertilizers (RDF) 
and integrated nutrient management (INM) was evaluated 
on the yields of cumin, mustard, pearl millet and mung 
bean (Fig. 3.7). The inorganic treatments, particularly 

-1INM, exhibited the highest yields (1130 kg ha  of cumin, 
-1 -12910 kg ha  of mustard, 2890 kg ha  of pearl millet, 1083 

-1kg ha  of mung bean) in comparison to control. Among 
organic treatments, cow dung application improved the 

-1crop yields most effectively (938 kg ha  of cumin, 2130 
-1 -1kg ha  of mustard, 2500 kg ha  of pearl millet, and 1008 
-1kg ha  of mung bean). Thus, the improvement in crop 

yields with organic treatments was relatively less 
compared to inorganic treatments.

 The prophylactic measures of 
disease control were carried out in experimental plots of 
organic farm during rabi and kharif seasons. Data 
recorded on the standard disease score scale from cumin, 
mustard and mung bean crops revealed the superiority of 
spray of leaf-extract of Calotropis procera + Prosopis 
juliflora + neem over other organic treatments in 
managing Alternaria blight of cumin, mustard and mung 
bean. However, spray of Trichoderma harzianum was 
found effective in managing bacterial blight of mung 
bean. In cumin, initial population density of Fusarium 

3 -1oxysporum f. sp. cumini (13.0×10  cfu g  soil) increased 
3 -1progressively to 21.6×10  cfu g  soil after crop harvesting, 

with the highest concentration observed in 0-5 cm soil 
depth from surface. The density of resident microflora, 
particularly the biocontrol agent Trichoderma spp. ranged 

3 3 -1from 5.2×10  to 34.3×10  cfu g  soil, exhibiting 
fluctuations in the presence and absence of crops. 

Aphid infestations were observed in 
ndmustard and cumin crops between 52  meteorological 

thweek (MW) of year 2022 and 10  MW of year 2023. In 
-1mustard, imidacloprid 17.8% SL (1-1.5 ml L ) application 

resulted in 45.2 to 80.4% reduction in aphid population 
and outperformed fipronil, neem seed extract (NSE 5%), 
Brahmastra and Neemastra. On the other hand, fipronil 

-1(1-1.5 ml L ) application during flowering and grain-
formation stages of cumin resulted in 46.2 to 90.2% 
reduction in aphid population. Among organic treatments, 
NSE 5% showed the highest pest control efficacy.
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çkÑfrd] ikjaifjd vkSj tSfod [ksrh çFkkvksa dk rqyukRed 
çn'kZu

cktjk vkSj ljlksa dh Qly mRikndrk%

ikS/k laj{k.k%

 ik¡p mipkjksa ¼çk—frd 
[ksrh] tSfod [ksrh] vkbZ,u,e&çk—frd] vkbZ,u,e&jklk;fud 
vkSj moZjdksa dh vuq'kaflr [kqjkd½ esa] ÁkÑfrd [ksrh us cktjk dh 
vukt mit esa fu;a=.k ¼2260 fd-xzk- Áfr gsDVs;j½ dh rqyuk esa 
23 Áfr'kr dh o`f) ntZ dhA blh rjg] çk—frd [ksrh esa cktjk 
dh pkjk mit ¼7980 fd-xzk- çfr gsDVs;j½] fu;a=.k ¼6880 fd-xzk- 
çfr gsDVs;j½ esa ntZ dh xbZ mit ls 16-4 Áfr'kr vf/kd ikbZ 
xbZA jch ds nkSjku çk—frd [ksrh esa çkIr ljlksa dh mit ¼1830 
fd-xzk- Áfr gsDVs;j½ fu;a=.k ¼1710 fd-xzk- Áfr gsDVs;j½ esa ntZ 
dh xbZ mit ls 7-3 Áfr'kr vf/kd FkhA gkykafd] ikjaifjd [ksrh 
esa] cktjk ¼3060 fd-xzk- çfr gsDVs;j½ vkSj ljlksa ¼2350 fd-xzk- 
çfr gsDVs;j½ nksuksa dh iSnkokj lcls vf/kd ns[kh xbZA tSfod 
[ksrh vkSj vkbZ,u,e ds rgr Qly dh iSnkokj fu;a=.k dh 
rqyuk esa dkQh vf/kd ikbZ xbZA

 ljlksa esa pkSik ¼fyikfQl ,fjfleh½ vkSj lQsn 
efD[k;ksa ds laØe.k dks pkj mipkjksa ;Fkk ¼1½ uhekL= dk 5 
Áfr'kr i.kZ fNM+dko] ¼2½ czãkL= dk 2-5 Áfr'kr i.kZ fNM+dko] 

Comparative performance of natural, conventional 
and organic farming practices 

Crop productivity of pearl millet and mustard:

Plant protection:

 Among 

five treatments (natural farming, organic farming, INM-

natural, INM-chemical, and RDF), natural farming 

exhibited 23% increase in grain yield of pearl millet as 
-1compared to control (2260 kg ha ). Similarly, stover yield 

-1of pearl millet in natural farming (7980 kg ha ) was 
-1higher than that recorded in control (6880 kg ha ), with 

16.4% increase. Mustard yield obtained in natural 
-1farming (1830 kg ha ) was 7.3% higher than that recorded 

-1in control (1710 kg ha ). However, in conventional 
-1farming, grain yields of both pearl millet (3060 kg ha ) 

-1and mustard (2350 kg ha ) were the highest. The crop 

yields under organic farming and INM were significantly 

higher over the yields obtained under control.

 Infestation of aphids (Lipaphis 

erysimi) and whiteflies in mustard was managed with four 

treatments, i.e., (i) Neemastra @ 5% foliar spray, (ii) 

Brahmastra @ 2.5% foliar spray, (iii) Neem seed extract 

fp= 3-7 fofHkUu iks"kd lzksrksa ds rgr fofHkUu Qlyksa dh vkSlr mit
Fig. 3.7 Mean grain yield of different crops under different nutrient sources
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¼3½ uhe ds cht dk vdZ ¼,u,lbZ 5 izfr'kr½] vkSj ¼4½ 
bfeMkDyksfçM 17-8 Áfr'kr ,l,y ¼1-5 fe-yh- Áfr yhVj½ ds 
lkFk çcaf/kr fd;k x;kA fNM+dko ds rhu] lkr vkSj 14 fnuksa ckn] 
bfeMkDyksfçM us pkSik ds fy, 45-1 ls 90-2 Áfr'kr vkSj lQsn 
efD[k;ksa ds fy, 33-7 ls 88-9 Áfr'kr rd vf/kdre dhV 
fu;a=.k iznf'kZr fd;k] blds ckn uhe ds cht dk vdZ 5 izfr'kr] 
czãkL= vkSj uhekL= us pkSik ds f[kykQ Øe'k% 40-2 ls 85-4] 42-1 
ls 78-6 vkSj 20-1 ls 59-3 vkSj lQsn efD[k;ksa ds f[kykQ Øe'k% 
35-7 ls 86-9] 25-5 ls 78-3 vkSj 18-6 ls 59-9 Áfr'kr dhV fu;a=.k 
fn[kk;kA tSfod mipkj ds ekeys esa] dhV fu;a=.k esa uhe ds cht 
dk vdZ dk vuqç;ksx lcls çHkkoh ik;k x;kA 

e`nk ds jklk;fud xq.kksa ij Qly pØ dk dksbZ egRoiw.kZ 
çHkko ugha fn[kkbZ fn;kA jklk;fud xq.kksa ds fdlh Hkh ekud ds 
fy, Qly ç.kkyh vkSj Qly pØ ds chp ijLij fØ;k lkFkZd 
ugha ikbZ xbZA v/;;u ls irk pyk fd tSfod ç.kkyh] e`nk esa 
iks"kd rRoksa vkSj lw{e iks"kd rRoksa dh miyC/krk esa lq/kkj dj 
ldrh gS ¼rkfydk 3-2½A Qly ç.kkyh us e`nk ds lw{etho 
xfrfof/k ekinaMksa dks egRoiw.kZ :i ls çHkkfor fd;kA dqy 

tSfod vkSj ikjaifjd ç.kkfy;ksa dh mRikndrk vkSj ykHkçnrk 
dk vkdyu

-1(NSE 5%), and (iv) imidacloprid 17.8% SL (1.5 ml L ). 

After 3, 7 and 14 days of spray, imidacloprid gave the 

highest pest control ranging from 45.1 to 90.2% against 

aphids and from 33.7 to 88.9% against whiteflies, over 

control followed by NSE 5%, Brahmastra and Neemstra 

with pest control ranging from 40.2 to 85.4, 42.1 to 78.6, 

and 20.1 to 59.3, respectively against aphids and from 

35.7 to 86.9, 25.5 to 78.3 and 18.6 to 59.8 against 

whiteflies, respectively. In case of organic treatments, 

NSE application was found to be the most effective in pest 

control.

The crop rotation did not show any significant effect 
on the measured parameters of soil chemical properties. 
The interaction between cropping system and crop 
rotation was not significant for any of the parameters. 
However, the study suggested that the organic system can 
improve the availability of nutrients and micronutrients in 
the soil (Table 3.2). The cropping system significantly 
influenced the soil microbial activity. Overall, the organic 

Assessment of productivity and profitability of 
organic and conventional systems

Rkkfydk 3-2 tSfod vkSj ikjaifjd ç.kkyh ds rgr e`nk ds jklk;fud xq.kksa ij Qly ç.kkyh vkSj Qly pØ dk çHkko 
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feykdj] tSfod [ksrh ç.kkyh esa ikjaifjd [ksrh ç.kkyh dh rqyuk 
esa e`nk ds lHkh jklk;fud xq.kksa dk eku vf/kd ik;k x;k 
¼rkfydk 3-3½A pkjksa Qly ç.kkfy;ksa esa] fry&esFkh& 
ewax&bZlcxksy us cqokbZ ds 30 vkSj 60 fnuksa ds ckn lw{etho 
tSoHkkj dkcZu] MhgkbMªkstust xfrfof/k] ¶yksjsflu Mk;lsVsV] vkSj 
{kkjh; Q‚LQsV ds fy, lokZf/kd ekuksa dk izn'kZu fd;k ¼rkfydk 
3-4½A [kjhQ vkSj jch nksuksa ekSleksa esa tSfod vkSj ikjaifjd Qlyksa 
¼ewax] fry] bZlcxksy vkSj esFkh½ ds chp Qlyksa dh mit esa varj 
lka[;dh; –f"V ls egRoiw.kZ ugha ik;k x;kA gkyk¡fd Qly pØksa 
ds chp ijLij fØ;k egRoiw.kZ ikbZ xbZ vkSj nyguh Qlyksa ds 
ckn nksuksa ekSleksa esa mxkbZ xbZ Qlyksa dh mit esa lkFkZd o`f) 
ntZ dh xbZA [ksrh dh ykxr vkSj 'kq) ykHk dk eku ikjaifjd 
ç.kkyh dh rqyuk esa tSfod ç.kkyh esa vf/kd ntZ fd;k x;k 
¼rkfydk 3-5½A

farming system showed higher values for all the soil 
parameters compared to the conventional farming system 
(Table 3.3). Among the four cropping systems, sesame-
fenugreek–mung bean-psyllium showed the highest 
values of microbial biomass carbon, dehydrogenase 
activity, fluorescein diacetate, and alkaline phosphatase at 
30 DAS, 60 DAS, and at harvest (Table 3.4). Differences 
in crop yields (mung bean, sesame, psyllium and 
fenugreek) with organic and conventional practices were 
non-significant in both kharif and rabi seasons. However, 
interaction between crop rotations was found significant 
and significantly higher yield of crops succeeding 
legumes in both the seasons was realized. The cost of 
cultivation and net profit were higher in organic system as 
compared to conventional system (Table 3.5). 
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cktjk vk/kkfjr Ñf"k&ikfjfLFkfrdh ra= esa dkcZu vkSj ueh çokg 

dk vkdyu

çokgksa ds vkdyu ds fy, [kjhQ&2023 ds nkSjku çk;ksfxd 
{ks= esa ,d bZMh lgçlj.k çokg VkWoj LFkkfir fd;k x;kA dkcZu 
vkSj ueh çokg dks vojä xSl fo'ys"kd dk mi;ksx djds ekik 
x;k tks dkcZu Mkbv‚DlkbM çokg ¼ekbØkseksy çfr oxZ eh- çfr 
lsdaM½ dh lkaærk dks ekirk gSA 3&Mh lksfud ,uheksehVj ls 10 

Assessment of carbon and moisture fluxes in pearl 

millet-based agro-ecosystem 

Eddy covariance flux tower was installed in the 

experimental field during kharif-2023 to measure the 

fluxes. Carbon and moisture fluxes were measured using 

the infrared gas analyzer which measures the 
-2 -1concentration of CO  flux (µmol m s ). 3-D sonic 2

Rkkfydk 3-4 tSfod vkSj ikjaifjd ç.kkyh ds rgr Qly ç.kkyh dk e`nk ekbØksfc;y tSoHkkj dkcZu 
¼,echlh fe-xzk- izfr fd-xzk- e`nk½ vkSj fMgkbMªkstust xfrfof/k ¼ekbØks xzk- Vhih,Q izfr xzk- e`nk izfr fnu½ ij izHkko
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gVZ~t vko`fÙk ij f=&vk;keh gok dh xfr dks ekik x;kA 
fMftVy o"kkZ&ekih ¼fVfiax ckYVh çdkj½ dk mi;ksx djds o"kkZ 
dh ek=k vkSj rhozrk ekih xbZ tcfd e`nk ueh lsalj dk mi;ksx 
djds e`nk ueh dh xfrdh vkadh xbZA rkieku vkSj vknZzrk lsalj 
ds ek/;e ls gok dk rkieku vkSj lkis{k vknZzrk ekis x,A Qly 
vof/k ds nkSjku 9 o"kkZ fnuksa esa dqy 153-5 fe-eh- o"kkZ ntZ dh xbZA 
lkis{k vknZzrk esa 50 ls 95 izfr'kr rd fHkUurk ikbZ xbZ] tcfd 
gok ds rkieku esa 29 ls 35 fMxzh lsfYl;l rd fHkUurk ntZ dh 
xbZA cktjk dh Qly vof/k ds nkSjku e`nk ueh dh ek=k] 
ok"iksRltZu vkSj dkcZu Mkbv‚DlkbM çokg dk Hkh ekiu fd;k 
x;kA vkSlr nSfud Qly ok"iksRltZu nksigj 1%00 cts ds ckn 
vf/kdre vkSj jkr 11%00 cts ds vklikl lcls de ns[kk x;kA 
Qlykof/k ¼21 twu ls 5 flrEcj½ ds nkSjku vkSlr ok"iksRltZu 
314-9 fe-eh- ntZ fd;k x;kA vkSlr nSfud dkcZu Mkbv‚DlkbM 
çokg fnu ds le; lcls de ¼&13-40 ekbØkseksy çfr oxZ eh- 
çfr lsdaM½ Fkk] çdk'k la'ys"k.k ds ek/;e ls Qly esa dkcZu 
Mkbv‚DlkbM ds vkRelkr~ gksus ds dkj.k bldk eku udkjkRed 
Fkk] tcfd jkr ds le; bldk eku vf/kd ¼2-59 ekbØkseksy çfr 
oxZ eh- çfr lsdaM½ ik;k x;k ¼fp= 3-8,½ tks eq[; :i ls Qly 
ds 'olu ds dkj.k FkkA ouLifr voLFkk esa dkcZu Mkbv‚DlkbM 
dk çokg ifjiDork voLFkk dh rqyuk esa vf/kd udkjkRed ntZ 
fd;k x;k ¼fp= 3-8ch½ A

anemometer measured three-dimensional wind speed at 

10 Hz frequency. Rainfall amount and intensity were 

measured using a digital rain gauge (tipping bucket type) 

and soil moisture dynamics was measured using soil 

moisture sensors. Air temperature and relative humidity 

were measured through temperature and humidity 

sensors. Total 153.5 mm rainfall, with 9 rainy days, was 

recorded during crop growing period. Relative humidity 

varied from 50 to 95%, while air temperature varied from 

29 to 35°C. Soil moisture content, evapotranspiration 

(ET) and CO  fluxes were measured during pearl millet 2

growing season. Mean diurnal crop ET was highest after 

1:00 PM and it was lowest at around 11:00 PM. Seasonal 

(21 June to 5 September) crop ET was 314.9 mm. The 
-2 -1mean diurnal CO  flux was lowest (-13.40 µmole m  s ) 2

during daytime, which was negative due to assimilation of 

CO in crop canopy through photosynthesis while it was 2  

-2 -1higher (2.59 µmole m  s ) during the night time (Fig. 

3.8a) which was mainly due to crop respiration. CO  flux 2

was more negative during vegetative stage than during 

maturity stage of the crop (Fig. 3.8b). 

fp= 3-8 ¼,½ dkcZu MkbZv‚DlkbM çokg dk vkSlr nSfud Øe vkSj ¼ch½ Qly vof/k ds nkSjku vkSlr nSfud dkcZu MkbZv‚DlkbM çokg
Fig. 3.8 (a) Mean diurnal pattern of CO  flux and (b) mean daily CO  flux during the growing season2 2
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puk vkSj ljlksa dh vtSfod ruko lgu'khyrk c<+kus ds fy, 

HkkSfrd&tSo jklk;fud n`f"Vdks.k

,d ty ruko ç;ksx esa] ikS/k&laj{kdksa ¼lSfyflfyd vEy] 
csatkby ,Msfuu vkSj lksfM;e ukbVªksçqlkbM½ dh çHkkodkfjrk dk 
pus vkSj ljlksa ds pkj thuçk:iksa ¼nks vR;fèkd lfg".kq vkSj nks 
de lgu'khy½ ij nks ty O;oLFkkvksa ¼vPNh rjg ls ikuh okyh 
vkSj ikuh dh deh½ dh fLFkfr;ksa ds rgr HkkSfrd&tSo jklk;fud 
vkSj mit ekinaMksa gsrq ewY;kadu fd;k x;kA pus ds thuçk:iksa 
esa] ty ruko jfgr fLFkfr dh rqyuk esa lkis{k ty ek=k] ty 
{kerk] f>Yyh fLFkjrk lwpdkad vkSj cht mit esa ty ruko dh 
fLFkfr esa Øe'k% 20] 17] 22 vkSj 24 Áfr'kr dh fxjkoV ns[kh xbZA 
ikS/k&laj{kdksa esa] ty dh deh ds dkj.k lkis{k ty ek=k] ty 
{kerk] f>Yyh fLFkjrk lwpdkad vkSj cht mit esa deh] 
thuçk:iksa ds chp fHkUurk ds lkFk] Øe'k% 15 ls 23] 9 ls 27] 17 
ls 27 vkSj 17 ls 32 Áfr'kr rd ikbZ xbZA ty ruko jfgr fLFkfr 
dh rqyuk esa] ty ruko dh fLFkfr esa vkj,lth&888] 
th,uth&1958 esa lcls de vkSj th,uth&2171] lh&235 esa 
vf/kdre deh ntZ dh xbZ ¼fp= 3-9½A ikS/k&laj{kdksa ds cfgtkZr 
vuqç;ksx us ty ds ruko ds çfrdwy çHkko dks de fd;k vkSj 
pus ds thuçk:iksa esa vkSlru 1-0 feyh eksy ¼eh-eks-½ lSfyflfyd 
vEy] 0-1 eh-eks- csatkby ,Msfuu vkSj 1-0 eh-eks- lksfM;e 
ukbVªksçqlkbM ds vuqç;ksx ls lkis{k ty ek=k] ty {kerk] 
f>Yyh fLFkjrk lwpdkad vkSj cht mit esa Øe'k% 9 ls 16] 18 ls 
22] 22 ls 30 vkSj 11 ls 23 Áfr'kr lqèkkj gqvkA ty ds fNM+dko 
okys fu;a=.k dh rqyuk esa lkis{k ty ek=k] f>Yyh fLFkjrk 
lwpdkad vkSj cht mit esa lcls vfèkd o`f) 1-0 eh-eks- 
lSfyflfyd vEy ds lkFk] mlds ckn 1-0 eh-eks- lksfM;e 
ukbVªksçqlkbM vkSj 0-1 eh-eks- csatkby ,Msfuu ds lkFk ntZ dh 
xÃA 

ljlksa esa] lHkh thuçk:iksa esa vkSlru] ty;qä fLFkfr dh 
rqyuk esa ty dh deh ls çdk'k la'ys"kd nj] ok"iksRltZu nj] 
jaèkz pkyu vkSj cht mit esa 21] 22] 19 vkSj 17 Áfr'kr dh deh 
gqÃA ikS/k&laj{kdksa esa] ty dh deh ds dkj.k lkis{k ty ek=k] 
ty {kerk] ok"iksRltZu nj] jaèkz pkyu vkSj cht mit esa fxjkoV] 
thuçk:iksa ds chp fHkUurk ds lkFk] Øe'k% 10 ls 34] 14 ls 28 
vkSj 11 ls 28 vkSj 10 ls 29 Áfr'kr rd ikbZ xbZ] tks iwlk cksYM 
esa lcls vfèkd rFkk mlds ckn Økafr] lh,l&60 vkSj 
vkj,p&725 esa ntZ dh xbZA thuizk#iksa esa 1544 fd-xzk- izfr 
gsDVs;j ls 2272 fd-xzk- izfr gsDVs;j rd cht mit esa deh ntZ 
dh xbZ] tks iwlk cksYM ¼28-8 Áfr'kr½ esa lcls vf/kd Fkh rFkk 
blds ckn Økafr ¼17-4 Áfr'kr½] lh,l&60 ¼11-0 Áfr'kr½ vkSj 
vkj,p&725 ¼9-7 Áfr'kr½ esa deh ntZ dh xbZA ikS/k&laj{kdksa ds 
vuqç;ksx us ty ds ruko ds çfrdwy çHkko dks de fd;k vkSj 

Physio-biochemical approaches for enhancing abiotic 

tolerance in Cicer arietinum and Brassica juncea 

The efficacy of phyto-protectants [salicylic acid 

(SA), benzyl adenine (BA) and sodium nitroprusside 

(SNP)] were assessed on physio-biochemical and yield 

parameters of four chickpea and mustard genotypes [two 

highly tolerant (HT) and two low tolerant (LT)] under two 

water regimes [well-watered (WW) and water deficit 

(WD)] conditions. Averaged across the chickpea 

genotypes, relative water content (RWC), water potential 

(Øw), membrane stability index (MSI) and seed yield 

declined by 20, 17, 22 and 24%, respectively due to water 

stress as compared to well-watered condition. Across the 

phyto-protectants, the reduction in RWC, Øw, MSI and 

seed yield due to water deficit varied among genotypes 

which ranged from 15-23%, 9.0-27%, 17-27% and 

17-32%, respectively compared to well-watered 

condition, being lowest in RSG-888, GNG-1958 and 

highest in GNG-2171, C-235 (Fig. 3.9). The exogenous 

application of phyto-protectants ameliorated the adverse 

effect of water stress and averaged across chickpea 

genotypes, the application of 1.0 mM SA, 0.1 mM BA and 

1.0 mM SNP significantly (p<0.05) improved RWC, Øw, 

MSI, and seed yield by 9-16%, 18-22%, 22-30% and 11-

23%, respectively as compared to water sprayed control. 

The highest enhancement in RWC, MSI and seed yield 

was recorded with 1.0 mM SA followed by 1.0 mM SNP 

and 0.1 mM BA compared to water sprayed control.

In case of mustard, averaged across genotypes, water 

deficit had 21, 22, 19 and 17% reduction in photosynthetic 

rate (P ), transpiration rate (E), stomatal conductance (g ), N s

and seed yield compared to well-watered condition. 

Averaged across phyto-protectants, the decline in RWC, 

Øw, E, g , and seed yield due to water deficit varied among s

genotypes which ranged from 10-34%, 14-28% and 

11-28% and 10-29% respectively, which was highest in 

Pusa bold followed by Kranti, CS-60 and RH-725. The 

reduced seed yield of genotypes under water stress varied 
-1 -1from 1544 kg ha  to 2272 kg ha , being greatest in Pusa 

bold (28.8%) followed by Kranti (17.4%), CS-60 (11.0%) 

and RH-725 (9.7%). The application of phyto-protectants 

reduced the adverse effect of water stress and averaged 

across mustard genotypes, the exogenous application of 
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fp= 3-9 ty ruko dh fLFkfr esa puk ds thuçk:iksa dhs lkis{k ty ek=k] ty {kerk] f>Yyh fLFkjrk lwpdkad 
vkSj cht mit ij ikS/k&laj{kdksa dk çHkko

Fig. 3.9 Effect of phyto-protectants on relative water content (RWC), water potential (WP), membrane stability index (MSI) 
and seed yield (SY) of chickpea genotypes under water stress condition
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ljlksa ds thuçk:iksa esa] 1-0 eh-eks- lSfyflfyd vEy] 0-2 eh-eks- 
csatkby ,Msfuu vkSj 1-0 eh-eks- lksfM;e ukbVªksçqlkbM ds 
cfgtkZr vuqç;ksx ls] ty fNM+dko fu;a=.k dh rqyuk esa] çdk'k 
la'ys"kd nj] ok"iksRltZu nj] jaèkz pkyu vkSj cht mit esa Øe'k% 
15 ls 32] 18 ls 26] 19 ls 29 vkSj 12 ls 18 Áfr'kr lqèkkj gqvk 
¼fp= 3-10½A 'kq) çdk'k la'ys"kd nj esa] ty fNM+dko fu;a=.k 
¼29-2 ekbØks eksy Áfr oxZ eh- Áfr lsdaM½ dh rqyuk esa] 1-0 eh-eks- 
lSfyflfyd vEy ¼38-7 ekbØks eksy Áfr oxZ eh- Áfr lsdaM½ ds 
iz;ksx ls vf/kdre o`f) ntZ dh xbZ rFkk blds ckn 1-0 eh-eks- 
lksfM;e ukbVªksçqlkbM ¼36-5 ekbØks eksy Áfr oxZ eh- Áfr lsdaM½ 
vkSj 0-2 eh-eks- csatkby ,Msfuu ¼33-6 ekbØks eksy Áfr oxZ eh- 
Áfr lsdaM½ ds iz;ksx ls o`f) ntZ dh xbZA fu;a=.k dh rqyuk esa 
cht mit esa lcls vfèkd lqèkkj 1-0 eh-eks- lSfyflfyd vEy ¼18 
Áfr'kr½ ds lkFk ntZ fd;k x;k rFkk blds ckn 1-0 eh-eks- 
lksfM;e ukbVªksçqlkbM ¼16 Áfr'kr½ vkSj 0-2 eh-eks- csatkby 
,Msfuu ¼12 Áfr'kr½ ds lkFk ik;k x;kA 

v/;;u ds fy, pkj 'kq"d >kfM+;ksa ;Fkk ysIVkMsfu;k 
ik;jksVsfDudk ¼[khai½] dSyhxksue i‚yhxksuksbM~l ¼Qksx½] 
gsyksfDly‚u fjdoZe ¼ykuk½ vkSj ,sjok tkokfudk ¼cqbZ½ dk p;u 
fd;k x;kA fofHkUu LFkkuksa ;Fkk ruksV&yksaxsokyk {ks=] bafnjk xk¡/kh 
ugj ifj;kstuk ¼vkbZth,uih½ ds ikl eksgux<+&ukpuk vkSj 
chdkusj {ks= ls o"kkZ ds vk/kkj ij ifÙk;ksa] vadqjksa vkSj tM+ksa ds :i 
esa ikS/kksa ds uewus bdV~Bs fd, x,A yw.kdjulj ls vuwix<+ {ks= ds 
e/; ued lfg".kq çtkfr gsyksfDly‚u fjdoZe ¼[kkjk ykuk½ ds 
uewus ,df=r fd, x,A xeZ 'kq"d ifjfLFkfr;ksa esa muds vfLrRo 
dks le>us ds fy, ,oa HkkSfrd&tSo jklk;fud v/;;u ds fy, 
lHkh LFkkuksa ls xehZ] ekulwu ds ckn vkSj lfnZ;ksa ds ekSle ds 
nkSjku uewus ,df=r fd, x,A

 v/;;u dh xbZ 'kq"d >kfM+;k¡] Å/okZ/kj dh 
rqyuk esa {kSfrt fn'kk esa vf/kd c<+rh gSa rFkk pkjksa vksj vf/kd 
tehu dh lrg dks ?ksjrh gSa vkSj e`nk dh ueh dks lajf{kr j[kus esa 
enn djrh gSaA vkbZth,uih {ks= ds vklikl Qksx] [khai vkSj cqbZ 
ds ikS/kksa dh Å¡pkbZ] panok dk foLrkj vkSj ifjf/k vf/kdre ns[kh 
xbZ] mlds ckn eksgux<+ vkSj ukpuk ds ikl] o var esa chdkusj 
vkSj ruksV&yksaxsokyk {ks= esa ik, x,A vkbZth,uih {ks= ds ikl] 
vU; LFkkuksa dh rqyuk esa] >kfM+;ksa dk vf/kdre fodkl eq[; :i 
ls iwjs o"kZ ty dh vf/kd miyC/krk ds dkj.k gks ldrk gSA 
vkbZth,uih vkSj chdkusj {ks= dh rqyuk esa] ruksV&yksaxsokyk {ks= 
esa de o"kkZ] vf/kd ruko] lw[kk vkSj xehZ ds dkj.k >kfM+;ksa dk 
lcls de fodkl ns[kk x;kA o"kkZ _rq ds nkSjku >kfM+;ksa dh 
csgrj o`f) ns[kh xbZA

p;fur 'kq"d >kfM+;ksa dk HkkSfrd&tSo&jklk;fud v/;;u

:ikRed yk{kf.kdh%

1.0 mM SA, 0.2 mM BA and 1.0 mM SNP significantly 

(p<0.05) improved photosynthetic rate, transpiration rate, 

stomatal conductance and seed yield by 15-32%, 18-26%, 

19-29% and 12-18%, respectively compared to water 

sprayed control (Fig. 3.10). The highest enhancement in 

net photosynthetic rate was recorded with 1.0 mM SA 
-2 -1(38.7 µmol m s ) followed by 1.0 mM SNP (36.5 µmol 

-2 -1 -2 -1m s ) and 0.2 mM BA (33.6 µmol m s ) compared to the 
-2 -1control (29.2 µmol m s ). The improvement in seed yield 

was highest with 1.0 mM SA (18%) followed by 1.0 mM 

SNP (16%) and 0.2 mM BA (12%) as compared to the 

control. 

Four arid shrubs viz., Leptadenia pyrotechnica 

(Kheemp), Calligonum poligonoids (Phog), Haloxylon 

recurvum (Lana) and Aerva javanica (Bui) were selected 

for the study. Plant sampling in the form of leaves/shoots 

and roots were carried out on the basis of rainfall gradient 

from different locations viz., Tanot-Longewala area, 

Indira Gandhi Nahar Pariyojna (IGNP) near Mohangarh-

Nachna and Bikaner area. The sampling of salt tolerant 

species H. recurvum (Khara Lana) was done from 

Lunkaransar to Anupgarh area. The sampling was carried 

out during summer, after monsoon and winter seasons 

from all locations for physio-biochemical studies to 

understand their survival mechanism in hot arid 

conditions. 

 The studied arid 

shrubs grow more horizontally rather than vertically and 

cover more ground surface around the canopy which 

conserves soil moisture. The maximum plant height, 

canopy spread and periphery of C. poligonoids, L. 

pyrotechnica and A. javanica were observed around IGNP 

area near Mohangrah and Nachana followed by Bikaner 

and Tanot-Longewala area. The maximum growth 

parameters near IGNP area were mainly due to 

availability of more water throughout the year as 

compared to other locations. The lowest growth 

parameters at Tanot-Longewala area were because of less 

rainfall, drought and heat stress as compared to IGNP and 

Bikaner area. Among the seasons, better growth was 

observed during rainy season. 

Physio-biochemical study of selected arid shrubs

Morphological characterization:
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fp= 3-10 ty ruko dh fLFkfr esa ljlksa ds thuçk:iksa dh ok"iksRltZu nj] jaèkz pkyu] 'kq) çdk'k la'ys"kd nj 
vkSj cht mit ij ikS/k&laj{kdksa dk çHkko

Fig. 3.10 Effect of phyto-protectants on transpiration rate (E), stomatal conductance (gs), net photosynthetic rate (PN) 
and seed yield of mustard genotypes under water stress condition



80

vkWDlhdj.kjks/kh {kerk% >kfM+;ksa ds tM+ vkSj iÙkh ds uewus ls 

dqy v‚Dlhdj.kjks/kh {kerk ds vkdyu ds fy, ,Qvkj,ih] 

lh;wihvkj,lh vkSj Mhihih,p fof/k;ksa dk mi;ksx fd;k x;kA 

ruksV&yksaxsokyk {ks= ¼fp= 3-11½ ls ,d= fd, x, Qksx ds iÙkksa 

¼52-43 fe-xzk- ,Ld‚fcZd ,flM bZD;w- çfr xzk-½ vkSj [khai dh tM+ 

¼64-23 fe-xzk- ,Ld‚fcZd ,flM bZD;w- çfr xzk-½ ds uewus esa 

vf/kdre v‚Dlhdj.kjks/kh xfrfof/k ikbZ xbZ tcfd cqbZ dh iÙkh 

vkSj tM+ ds uewuksa esa v‚Dlhdj.kjks/kh xfrfof/k U;wure FkhA

Antioxidant capacity: The FRAP (ferric reducing 

antioxidant power assay), CUPRAC and DPPH methods 

were used for total antioxidant capacity estimation from 

root and leaf samples of arid shrubs. Maximum 

antioxidant activity was found in phog leaves (52.43 mg 
-1ascorbic acid eq. g ) and kheemp root (64.23 mg ascorbic 

-1acid eq. g ) samples collected from Tanot-Longewala area 

(Fig. 3.11). The antioxidant activity was lowest in the leaf 

and root samples of bui. 

fp= 3-11 fofHkUu ekSleksa esa 'kq"d {ks= dh >kfM+;ksa dh tM+ksa vkSj ifÙk;ksa dh dqy v‚Dlhdj.kjks/kh {kerk
Fig. 3.11 Total antioxidant capacity of roots and leaves of arid shrubs in different seasons
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nh?kZdkfyd iks"kd rRo çca/ku ds varxZr e`nk dh xq.koÙkk vkSj 

Qly mRikndrk

cktjk vkSj xsg¡w dh Qly esa yxkrkj Ng o"kksaZ rd tSfod 
[kkn ¼[kjhQ esa 10 Vu çfr gsDVs;j xkscj dh [kkn½ ds mi;ksx ls 
Øe'k% 2123 vkSj 4193 fd-xzk- çfr gsDVs;j dh vUu mit ÁkIr 
gqbZA ogha 150 Áfr'kr ,uihds ds lkFk cktjk ¼2386 fd-xzk- çfr 
gsDVs;j½ vkSj xsg¡w ¼4443 fd-xzk- çfr gsDVs;j½ dh vf/kdre mit 
ntZ dh xbZ] tcfd U;wure mit fu;a=.k mipkj esa Øe'k% 1214 
vkSj 2144 fd-xzk- çfr gsDVs;j ns[kh xbZA lkFk gh 5 Vu çfr 
gsDVs;j xkscj dh [kkn $ 100 Áfr'kr moZjdksa dh vuq'kaflr 
[kqjkd ¼vkjMh,Q½ ds ç;ksx ls cktjk vkSj xsg¡w dh vUu mit esa 
fu;a=.k dh rqyuk esa 90 vkSj 108 Áfr'kr vkSj 100 Áfr'kr 
vkjMh,Q dh rqyuk esa 11 vkSj 6 Áfr'kr dh o`f) gqbZA blds 
vfrfjDr 100 Áfr'kr ,uih] 100 Áfr'kr ,u] 50 Áfr'kr ,uihds 
vkSj fu;a=.k dh rqyuk esa 150 Áfr'kr ,uihds ds lkFk cktjk 
vkSj xsg¡w dh vUu vkSj pkjk dh mit esa mYys[kuh; :i ls o`f) 
ns[kh xbZA 150 Áfr'kr vkjMh,Q vkSj 5 Vu çfr gsDVs;j xkscj 
dh [kkn $ 100 Áfr'kr vkjMh,Q mipkjksa esa cktjk vkSj xsg¡w dh 
vukt vkSj pkjk mit cjkcj ikbZ xbZA 

jklk;fud moZjdksa ds mi;ksx ls e`nk ds 
HkkSfrd&jklk;fud xq.kksa] ;Fkk e`nk ds dkcZfud dkcZu ¼,lvkslh½ 
vkSj miyC/k ,uihds esa] fu;a=.k dh rqyuk esa ,dh—r vkSj tSfod 
iks"kd rRo çca/ku ds lkFk lq/kkj gqvkA larqfyr moZjd iz;ksx us 
,lvkslh dks 2 xzk- Áfr fd-xzk- ls vf/kd cuk, j[kk] xkscj dh 
[kkn dks ,uihds ds lkFk 'kkfey djus ls vPNk ifj.kke ¼2-5 xzk- 
Áfr fd-xzk-½ ns[kk x;kA miyC/k ,lvkslh] ukbVªkstu] QkWLQksjl 
vkSj iksVk'k dk vf/kdre eku 10 Vu çfr gsDVs;j xkscj dh [kkn 
ds lkFk ntZ fd;k x;k] blds ckn 150 Áfr'kr vkjMh,Q vkSj 
vkbZ,u,e ¼5 Vu çfr gsDVs;j xkscj dh [kkn $ 100 Áfr'kr 
vkjMh,Q½ esa vf/kdre eku ÁkIr gqvkA tSfod [kknksa ds ç;ksx ls 
e`nk tSfod LokLF; ¼,atkbeh xfrfof/k;ksa vkSj ,lvkslh½ esa Hkh 
lq/kkj gqvk vkSj mudh vf/kdre ek=k ¼92-3 ekbØksxzke Vhih,Q 
çfr xzke e`nk çfr fnu vkSj 3-0 xzke çfr fd-xzk- e`nk½ 10 Vu çfr 
gsDVs;j xkscj dh [kkn ds lkFk ntZ dh xbZA vdsys ukbVªkstu 
;qä moZjdksa ds fujarj ç;ksx ls vkSj fu;a=.k esa ,lvkslh vkSj 
,atkbeh xfrfof/k;ksa esa mYys[kuh; deh vkbZA

 iksVsf'kd moZjd@iwjd ds fcuk 
fujarj [ksrh ls] e`nk esa fofue; ;ksX; vkSj xSj&fofues; iksVsf'k;e 
de gks jgk gS] ftlds ifj.kkeLo:i iksVsf'k;e dh miyC/krk de 
gks tkrh gSA 100 çfr'kr ,uihds $ xkscj dh [kkn esa dkcZfud 
inkFkZ dh mifLFkfr esa xSj&fofues; iksVsf'k;e dh vf/kd deh 

'kq"d e`nk esa iksVsf'k;e va'k%

Soil quality and crop productivity under long-term 

nutrient management

Continuous cropping for six years with organic 
-1manure application (10 t FYM ha  during kharif season 

-1only) produced 2123 and 4193 kg ha  grain yield of pearl 

millet and wheat, respectively. Maximum yields of pearl 
-1millet and wheat (2386 and 4443 kg ha , respectively) 

were observed with 150% RDF while minimum yields 

were observed with absolute control (1214 and 2144 kg 
-1 -1ha , respectively). Application of 5 t FYM ha  + 100% 

RDF increased grain yields of pearl millet and wheat by 

90 and 108% over control and 11 and 6% over 100% RDF. 

Significantly higher grain and stover yields of pearl millet 

and wheat were observed with 150% NPK over 100% NP, 

100% N, 50% NPK and control. The grain and stover 

yields of pearl millet and wheat were at par in 150% RDF 
-1and 5 t FYM ha  + 100% RDF treatments.

Soil physico-chemical properties, i.e., soil organic 

carbon (SOC) and available N, P, K improved with the 

application of chemical fertilizers, integrated and organic 

nutrient management in comparison to absolute control. 

Balanced fertilization maintained SOC at more than 2 g 
-1kg , whereas build-up was noticed when FYM was 

-1included with NPK (2.5 g kg ). Maximum values of 

available SOC, N, P and K were observed with 10 t FYM 
-1 -1 ha  followed by 150% RDF and INM (5 t FYM ha + 

100% RDF). Soil biological health (enzymatic activities 

and SOC) also improved with the application of organic 

manures and their highest magnitude was recorded in 10 t 
-1 -1 -1 -1 FYM ha  treatment (92.3 ìg TPF g  soil d  and 3.0 g kg

soil). Continuous application of nitrogenous fertilizers 

alone and unfertilized control markedly reduced the SOC 

and enzymatic activities.

With continuous 

cultivation without potassic fertilizer/supplements, 

exchangeable and non-exchangeable potassium in soils 

are depleting, resulting in low potassium availability. 

Greater depletion of non-exchangeable potassium in the 

presence of organic matter in 100% NPK + FYM 

treatment could be due to the accumulation of organic 

matter as there would be a shift in carbon exchange 

capacity (CEC) sites towards divalent selectivity. The 

major portion of potassium fraction content in lattice-K 

contributed about 84 to 88% of total-K because of rich K-

Potassium fractions in arid soils: 
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dkcZfud inkFkZ ds lap; ds dkj.k gks ldrh gS D;ksafd dkcZu 
fofue; {kerk ¼lhbZlh½ lkbVksa esa f}la;ksth p;ukRedrk dh vksj 
cnyko gksxkA ySfVl&iksVsf'k;e esa iksVsf'k;e va'k dk ,d cM+k 
Hkkx lexz&iksVsf'k;e dk yxHkx 84 ls 88 Áfr'kr rd ;ksxnku 
nsrk gS D;ksafd e`nk esa le`) iksVsf'k;e&;qä [kfut gksrs gSa] blds 
ckn dqy&iksVsf'k;e esa xSj&fofues; iksVsf'k;e dk 9 ls 12 
Áfr'kr vkSj fofue;&iksVsf'k;e dk 2-0 ls 2-3 Áfr'kr ;ksxnku 
ik;k x;kA

dqdek] Hkqt esa vjaMh] dikl vkSj foyk;rh ccwy dh NksVh 
'kk[kkvksa dk mi;ksx djds ck;kspkj rS;kj fd;k x;kA ck;kspkj 
rS;kj djus dh çfØ;k dks eQy Hkêh esa 350] 450] vkSj 550 fMxzh 
lsfYl;l ds rkieku ij iwjk fd;k x;k] ftlesa rkieku dks 
vuqdwyre cukus ds fy, vafre fuokl le; 1 ?kaVk jgkA 
lClVªsV dks vksou esa lq[kk;k x;k vkSj NksVs VqdM+ksa esa dkVk x;k] 
Øwflcy esa tyus dh çfØ;k ds nkSjku <+d dj j[kk x;kA 
ck;kspkj dh iqu%çkfIr 10-82 ls 33-74 Áfr'kr rd ntZ dh xbZA 
rS;kj ck;kspkj dks ihlk x;k vkSj mldk y{k.k o.kZu fd;k x;k 
¼rkfydk 3-6½A

xzhugkml [khjk esa] o`f) ds çkjafHkd pj.k esa 100 Áfr'kr 
Qwy >kM+us ls cjlkr ds ekSle esa mit esa 25 Áfr'kr ¼Qkfn;k 
fdLe½ vkSj 16-6 Áfr'kr ¼xqj[kk&52&32 fdLe½ dh o`f) gqbZA 
gkyk¡fd] lfnZ;ksa ds ekSle esa] Qkfn;k vkSj xqj[kk&52&32 fdLeksa 

vjaMh] dikl vkSj foyk;rh ccwy ls rS;kj ck;kspkj dk y{k.k 

o.kZu

xzhugkml [khjk dh iSnkokj c<+kus gsrq HkksT; inkFkZ dk foHkktu 

bearing minerals of soils followed by 9 to 12% of non-

exchangeable potassium and 2.0 to 2.3% of exch-

potassium towards total potassium. Continuous 

application of increasing levels of potassium fertilizer 

maintained the content of non-exchangeable potassium at 

a higher level. 

Biochar was prepared at Kukma, Bhuj utilizing 

substrates of castor, cotton and small branches of Prosopis 

juliflora. The process of biochar preparation was 

accomplished in a muffle furnace at temperatures of 350, 

450 and 550°C with final residence time of 1.0 h for 

optimizing temperature. The substrates were oven-dried 

and cut into small pieces, placed in crucibles and kept 

covered during the burning process. The biochar recovery 

ranged from 10.82 to 33.74%. The prepared biochar was 

crushed and characterized (Table 3.6).

In greenhouse cucumber, 100% de-flowering at 

early stage of growth enhanced yield by 25% (var. Fadia) 

and 16.6% (var. Gurkha-52-32) during rainy season. 

However, in winter season, varieties Fadia and Gurkha-

52-32 showed 18.8 and 16.7% yield increase, respectively 

over the control in response to 100% early-stage de-

flowering. In summer season, 100% early de-flowering 

resulted in 19 and 36% yield increase over the control. The 

Characterization of biochar prepared from castor, 

cotton and Prosopis juliflora 

Assimilate partitioning to enhance greenhouse 

cucumber yield

rkfydk 3-6 rS;kj ck;kspkj dk yk{kf.kd o.kZu
Table 3.6 Characterization of prepared biochar
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dh çkjafHkd voLFkk esa 100 Áfr'kr Qwy >kM+us ls fu;a=.k ds 
eqdkcys iSnkokj esa Øe'k% 18-8 vkSj 16-7 Áfr'kr dh o`f) ns[kh 
xbZA xehZ ds ekSle esa] 100 Áfr'kr Qwy tYnh >kM+us ls fu;a=.k 
dh rqyuk esa iSnkokj esa 19 vkSj 36 Áfr'kr dh o`f) gqbZA Qwy 
fudyus dh çfrfØ;k esa iSnkokj esa o`f) eq[; :i ls Qyksa dh 
yackbZ] vkdkj vkSj otu esa o`f) ds dkj.k gqbZA iÙkh vkSj Qwy dks 
tYn >kM+us ls Qy dh çfrfnu yackbZ vkSj otu esa o`f) ntZ dh 
xbZA [khjk dh nksuksa fdLeksa esa 100 Áfr'kr Qwy >kM+us ls Qyksa dh 
yackbZ esa vf/kdre nSfud o`f) ntZ dh xbZ] tcfd otu esa 
vf/kdre nSfud o`f) 50 Áfr'kr iÙks >kM+us vkSj 100 Áfr'kr 
Qwy >kM+us ds lkFk ns[kh xbZA 100 Áfr'kr Qwy fudkyus ij 
nksuksa fdLeksa esa 'kq) [kk| inkFkZ forj.k nj vf/kdre ntZ dh xbZ] 
ftlls Qyksa esa dkcksZgkbMªsV dh ek=k Hkh c<+ xbZA nwljh vksj] 
nksuksa fdLeksa esa iÙkh {ks= lwpdkad] 100 Áfr'kr Qwy fudkyus ij 
lcls vf/kd ik;k x;k] ,oa mlds ckn 50 Áfr'kr iÙks >kM+us ij 
ik;k x;kA ifj.kkeksa ls Kkr gqvk fd [khjk dh ifÙk;k¡] ruk vkSj 
Qy&lrg us bldh iSnkokj esa Øe'k% 75] 15 vkSj 10 Áfr'kr dk 
;ksxnku fn;k ¼rkfydk 3-7½A bl çdkj] iÙkh vkSj Qwy dks tYn 
gVkus ls iÙkh ls vU; Hkkxksa esa 'kq) [kk| inkFkZ forj.k cny x;k] 
ftlls vkxkeh Qyksa ds fy, [kk| inkFkZ forj.k lqfuf'pr gqvk 
vkSj varr% [khjk dh mit esa o`f) gqbZA

 ewaxQyh ds 700 tuunzO;ksa esa ls pqus x, 30 tuunzO;ksa 
¼19 Lisfu'k vkSj 11 osysafl;k½ dk yo.krk lgu'khyrk ds fy, 
2023 dh xehZ ds nkSjku dqdek] Hkqt esa ewY;k¡du fd;k x;k] 
ftlesa fdLe thth&2] thth&5] thth&7 vkSj thtsth&32 dks 
ekud ds :i esa j[kk x;k ¼fp= 3-12½A rhu nksgjko okys ç;ksx esa 
16 ckj [kkjs ikuh dh flapkbZ ¼62 fe-eh-½ nh xbZA e`nk dh c<+rh 

ewaxQyh esa lw[ks vkSj yo.krk ruko ds izca/ku ds fy, 

Øslqysfl;u vEy p;kip; dk leqi;kstu

yo.krk lgu'khyrk ds fy, ewaxQyh ds tuunzO;ksa dk 

ewY;k¡du%

yield increase in response to de-flowering occurred 

mainly due to increase in fruit length, size and weight. The 

early removal of leaf and flower enhanced daily increase 

in fruit length and weight. The maximum daily increase in 

fruit length was recorded in both cucumber varieties with 

100% de-flowering, whereas the maximum daily 

increment in weight was observed with 50% defoliation 

and 100% de-flowering. Net assimilation rate was highest 

in both the varieties at 100% de-flowering, which also 

increased carbohydrate content of the fruits. On the other 

hand, leaf area index in both the varieties was the highest 

at 100% de-flowering, followed by 50% de-foliation. The 

leaves, stem and fruit-wall of cucumber contributed 75, 

15 and 10%, respectively to its yield (Table 3.7). Thus, 

early removal of leaf and flower changed the assimilation 

partitioning from leaf to other parts, which ensured 

assimilate supply to upcoming fruits and ultimately 

increased the cucumber yield.

 Thirty germplasm accessions (19 Spanish and 

11 Valencia), selected from 700 accessions of groundnut, 

were evaluated for salinity tolerance during summer 2023 

at Kukma, Bhuj, keeping GG-2, GG-5, GG-7 and GJG-32 

as checks (Fig. 3.12). Saline-water irrigation was 

provided 16 times with 62 mm rainfall in the thrice-

replicated experiment. The soil salinity increased from 
-1 -1sowing (1.99 dS m ) to harvest (5.28 dS m ). Analysis of 

variance revealed a significant mortality in checks 

ranging from 50.9% (GJG-32) to 68.9% (GG-7) while it 

ranged from 11.3% (NRCG-13966) to 87.2% (NRCG-

4409) for test accessions. However, pod yield of plants 

Exploiting crassulacean acid metabolism for 

managing drought and salinity stress in groundnut

Evaluation of groundnut germplasm for salinity 

tolerance:
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gqbZ yo.krk] cqvkbZ ¼1-99 Mslh lhesal Áfr ehVj½ ls dVkbZ ¼5-28 
Mslh lhesal Áfr ehVj½ rd ntZ dh xbZA tk¡p esa e`R;q nj 50-9 
Áfr'kr ¼thtsth&32½ ls 68-9 Áfr'kr ¼thth&7½ rd ikbZ xbZ] 
tcfd tuunzO;ksa ds fy, ;g 11-3 Áfr'kr ¼,uvkjlhth&13966½ 
ls 87-2 Áfr'kr ¼,uvkjlhth&4409½ rd ikbZ xbZA gkyk¡fd] 15 
Áfr'kr ls de e`R;q nj okys ikS/kksa ds fy, Qyh dh mit Lisfu'k 
lewg esa 1-5 xzke Áfr ikS/kk ¼,uvkjlhth&13966½ ls 1-7 xzke Áfr 
ikS/kk ¼,uvkjlhth&10406½ ikbZ xbZ] tks fd loksZÙke tk¡p] 
thth&2 ¼6-4 xzke Áfr ikS/kk½ ls de jghA

 pkj Øslqysfl;u vEy 
p;kip; ikjxeu #ikarjksa ¼Mhthvkj,ech&5] Mhthvkj,ech& 
19] Mhthvkj,ech&24 vkSj Mhthvkj,ech&32½] ftUgsa igys 
Vhth&37, ls igpkuk x;k] dk yo.krk lfg".kqrk ds fy, 
ewY;k¡du fd;k x;k] ftlesa fdLe Vhth&37, ¼laosnu'khy½ vkSj 

yo.krk lfg".kqrk ds fy, ewaxQyh ds Øslqysfl;u vEy 

p;kip; ikjxeu #ikarjksa dk ewY;k¡du%

-1with less than 15% mortality was 1.5 g plant  (NRCG-
-113966) and 1.7 g plant  (NRCG--10406) for Spanish 

group, which was less than that of the best check, GG-2 
-1(6.4 g plant ).

 Four CAM transited 

variants (DGRMB-5, DGRMB-19, DGRMB-24 and 

DGRMB-32), previously identified from TG-37A, were 

evaluated for salinity tolerance keeping TG-37A 

(susceptible) and GG-2, GG-5 and GG-7 (moderately 

tolerant) as checks (Fig. 3.13). The soil salinity increased 
-1 -1from 1.97 dS m  (sowing) to 5.32 dS m  (harvest). 

Significantly higher pod yield and shelling out-turn was 

obtained with DGRMB-19 as compared to the best check 

(GG-5) (Table 3.8).

Evaluation of CAM transited variants of groundnut 

for salinity tolerance and yield:

fp= 3-12 yo.krk lfg".kqrk ds fy, ewaxQyh ds tuunzO;ksa dk {ks= ewY;k¡du n`';
Fig. 3.12 Field view of evaluation of groundnut germplasm accessions for validation of salinity tolerance

fp= 3-13 yo.krk lfg".kqrk ds fy, ewaxQyh ds Øslqysfl;u vEy p;kip; ikjxeu #ikarjksa dk {ks= ewY;k¡du n`';
Fig. 3.13 Field view of evaluation of CAM transited variants of groundnut for salinity tolerance and yield
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thth&2] thth&5 vkSj thth&7 ¼e/;e :i ls lgu'khy½ dks 
ekud ds :i esa j[kk x;k ¼fp= 3-13½A e`nk dh yo.krk cqvkbZ ds 
le; dh 1-97 Mslh lhesal Áfr ehVj ls c<+dj dVkbZ ds le; 
rd 5-32 Mslh lhesal Áfr ehVj gks xbZA loksZÙke ekud fdLe 
¼thth&5½ dh rqyuk esa Mhthvkj,ech&19 esa mYys[kuh; :i ls 
vf/kd Qyh iSnkokj vkSj fNydk çkIr gqvk ¼rkfydk 3-8½A

eknk LiSFk [kqyus ds 6] 12] 24] 36] 48 vkSj 60 ?kaVs ckn 
[ktwj ¼fdLe ,Mhih&1½ esa ijkx.k ij ,d ç;ksx fd;k x;kA Kkr 
uj lzksr ls rkts dVs ijkx dks pkd ikmMj ¼50%50 vuqikr½ ds 
lkFk feykdj ikS/ks dks ijkfxr djus ds fy, bLrseky fd;k x;k] 
blds fy, #bZ ds Qkgs dks ijkx esa Mqcks;k x;k vkSj eknk LiSFk ij 
leku :i ls QSyk;k x;kA LiSFk foHkktu ds ckn ;k rks cgqr 
igys ;k cgqr nsj ls gq, ijkx.k ds Qy çfr/kkj.k esa 26 Áfr'kr 
rd dh deh vkbZ] tc ijkx.k LiSFk foHkktu ds 60 ?kaVs ckn ;k 
foHkktu ds ckn Ng ?kaVs dh vof/k esa fd;k x;kA gkykafd] 12 ls 
36 ?kaVs ds chp ijkx.k djus ij Qy çfr/kkj.k vf/kd ntZ fd;k 
x;kA LiSFk foHkktu ds 36 ?kaVs ckn rd ijkx.k us mit vkSj 
mit fo'ks"krkvksa tSls Qy dk otu] xwnk otu vkSj cht ds 
otu dks çHkkfor ugha fd;k] ij mlds ckn buds eku dkQh de 
gks x,A LiSFk foHkktu ds 12 ls 36 ?kaVs ckn ijkx.k [ktwj dh 
laHkkfor mit ds fy, mi;qä ik;k x;k ¼rkfydk 3-9½A ijkx.k 
le; us Qy vkSj cht ds vkdkj dks cgqr vf/kd çHkkfor ugha 
fd;kA 36 ?kaVs ckn rd ijkx.k ls dqy ?kqyu'khy Bksl vkSj dqy 
'kdZjk vf/kd ntZ fd, x,] ysfdu mlds ckn buesa rsth ls 
fxjkoV vkbZ vkSj 60 ?kaVs ckn ijkx.k ls budk eku lcls de 
vkSj mlds ckn 48 ?kaVs ckn de ntZ fd, x, 

[ktwj esa ijkx.k ds fy, mi;qä le; dk ekudhdj.k

Standardizing suitable time for pollination of date 

palm 

Experiment on pollination of date palm (cv. ADP-1) 

was performed at 6, 12, 24, 36, 48 and 60 hours after 

opening of female spathe. Freshly harvested pollen from 

known male source mixed with chalk powder (50:50 V/V) 

was used to pollinate the plant by dipping cotton swab in 

pollen and spreading uniformly on female spathe. Results 

revealed that pollination either too early or too late after 

spathe splitting caused reduction in fruit retention up to 

26% when pollinated at 60 hours after spathe splitting 

followed by pollination at six hours. However, fruit 

retention was higher when pollinated 12 to 36 hours after 

spathe splitting. Pollination time exhibited significant 

effect on average bunch weight, which was highest (7.77 

kg) at 36 hours and lowest at 60 hours (3.58 kg) followed 

by six hours (Table 3.9). Pollination did not affect yield 

and yield attributes like fruit weight, pulp weight and seed 

weight till 36 hours after spathe splitting; the parameters 

reduced significantly afterwards. Pollination from 12 to 

36 hours after spathe splitting was appropriate to harvest 

potential yield of date palm. Pollination time did not affect 

size of fruit and seed significantly. Total soluble solids 

(TSS) and total sugars were recorded higher up to 36 

hours of pollination but thereafter declined sharply and 

recorded to the lowest at 60 hours followed by 48 hours of 

pollination (Table 3.10). Unlike TSS and total sugars, 

acidity followed reverse pattern which was highest in 

fruits harvested from the tree pollinated after 60 hours of 

spathe splitting.
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¼rkfydk 3-10½A dqy ?kqyu'khy Bksl vkSj dqy 'kdZjk ds foijhr] 
vEyrk us foijhr Øe dk vuqlj.k fd;k vkSj LiSFk foHkktu ds 
60 ?kaVs ckn ijkfxr isM+ ls dkVs x, Qyksa esa bldk eku lcls 
vf/kd ntZ fd;k x;kA

ylksM+k dh rhu fdLeksa dk 'kq"d Qyksa ij vf[ky Hkkjrh; 
lefUor Qy vuqlU/kku ifj;kstuk ds varxZr ijh{k.k fd;k 
x;kA blds varxZr ylksM+k dh e: le`f)] dju ylksM+k o Fkkj 
cksYM fdLeksa dh okuLifrd o`f) ds vkadMs+ fy, x,A ikS/kksa dh 
ÅapkbZ] dkyj O;kl o ikS/kksa dk mÙkj&nf{k.k o iwoZ&if'pe fn'kk 
dh rjQ QSyko ds vkadM+ksa ls irk pyk fd ikS/kksa ds QSyko o 
ÅapkbZ esa dksbZ [kkl QdZ ugha fn[kk tcfd e: le`f) fdLe esa 
vU; nksuksa fdLeksa dh vis{kk dkyj O;kl T;knk ¼11 ls-eh-½ ik;k 
x;k ¼rkfydk 3-11½A 

'kq"d {ks=ksa esa vke o tkequ dh fdLeksa dh LFkkiuk ij u, 

ç;kl fd, x,A blds varxZr vke dh N% fdLeksa ;Fkk vkezikyh] 

ylksM+k dh fdLeksa dk ijh{k.k

ubZ Qy çtkfr;ksa dh LFkkiuk 

Evaluation of lasora varieties

Introduction of new fruit species 

Three varieties of lasora were evaluated under all 

India coordinated project on arid zone fruits. Data were 

recorded on vegetative growth parameters viz., plant 

height, collar diameter and canopy spreads. The varieties 

did not differ significantly with respect to plant height and 

canopy spreads while they differed significantly with 

regards to collar diameter (Table 3.11). The collar 

diameter ranged from 9.48 cm to 11.0 cm with maximum 

(11 cm) being in Maru Samridhi followed by Thar Bold 

(9.83 cm) while it was minimum (6.0 cm) in Karan 

Lasoda. 

Six varieties of mango (Mangifera indica L.) namely 

Amrapali, Mallika, Arunika, Ambika, Dashehari and 

Kesar have been planted at the institute farm. Most of the 

varieties have established well and picked up the growth. 

In order to diversify the germplasm base of arid fruit 

species and suitability of jamun (Syzygium cumuni L.) in 

rkfydk 3-10 [ktwj ds Qyksa dh HkkSfrd&jklk;fud xq.koÙkk ij LiSFk [kqyus ds ckn ijkx.k le; dk çHkko
Table 3.10 Physico-chemical quality of date palm fruits as influenced by pollination time after spathe opening 
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efYydk] v#f.kdk] vfEcdk] n'kgjh o dslj rFkk tkequ dh 

cM+ksyh o tkeoar fdLeksa dks 'kq"d {ks= ds okrkoj.k esa ijh{k.k ds 

fy, laLFkku esa LFkkfir fd;k x;kA vke o tkequ dh lHkh fdLeksa 

ds ikS/ks vPNh rjg LFkkfir gks x, gSa vkSj muesa c<+okj ns[kh tk 

jgh gSA

cktjk esa] xkscj dh [kkn ds lkFk ;k mlds fcuk 100 ;k 75 

Áfr'kr ,uihds ds lkFk ikS/kksa dh o`f) dks c<+kok nsus okys 

jkbtkscSDVhfj;k ¼ihthihvkj½ ds vuqÁ;ksx ls DyksjksfQy vkSj 

dSjksVhu‚;M dh ek=k esa c<+ksRrjh gqbZ rFkk ,aVh&v‚DlhMsaV 

,atkbe] fQuksy vkSj fyfiM dk ijksDlhMs'ku de gqvkA ewax esa 

ihthihvkj ds vuqÁ;ksx us ,aVh&v‚DlhMsaV ,atkbe vkSj fyfiM 

ds isjksDlhMs'ku dks de djus ds vykok iÙkh {ks= c<+k;kA bl 

çdkj] ihthihvkj vuqÁ;ksx us ikS/kksa esa ruko ds Lrj dks de dj 

fn;k vkSj {ks= dh fLFkfr;ksa ds rgr mit esa o`f) dhA ihthihvkj 

vkSj 100 Áfr'kr ,uihds ds vuqÁ;ksx us vdsys 100 Áfr'kr 

,uihds dh rqyuk esa cktjk dh mit esa 6 ls 9-6 Áfr'kr dh o`f) 

dhA

Fkkj jsfxLrku dh ouLifr ls tqM+s ekbdksjkbty tuunzO; 

dks ,d= dj ds] xeZ&'kq"d —f"k esa vtSfod rukoksa ds yxkrkj 

c<+rs ncko dks de djus ds fy, budk y{k.k o.kZu fd;k x;kA 

tks/kiqj] tSlyesj vkSj jktlean ftyksa ls ,d= fd, x, dqy 27 

e`nk vkSj ikS/kksa ds uewuksa esa lkoZHkkSfed estcku ikniksa ¼eDdk vkSj 

xsank½ esa chtk.kq ?kuRo vkSj ekbdksjkbty mifuos'k.k {kerk dh 

fo'ks"krk x.kuk dh xbZA y{k.k o.kZu ifj.kkeksa ls ladsr feyk fd 

tSlyesj ls ,d= fd, x, uewus 6 ls 34-7 chtk.kq çfr xzke e`nk 

cktjk vkSj ewax ij jkbtkscSDVhfj;k ¼ihthihvkj½ la?k dk izHkko

Fkkj jsfxLrku ls ,df=r ekbdksjkbty tuunzO; dk y{k.k o.kZu 

arid and semi-arid conditions, two varieties of jamun i.e. 

Jamvant and Badauli and a local accession have been 

planted. All plants have established well and started 

growth of new shoots.

Applicat ion of plant  growth promoting 

rhizobacterial (PGPR) along with 100 or 75% NPK, with 

or without FYM, enhanced chlorophylls and carotenoids 

and reduced anti-oxidant enzymes, phenols and 

peroxidation of lipids in pearl millet. In mung bean, PGPR 

application enhanced leaf area besides reducing the anti-

oxidant enzymes and peroxidation of lipids. Thus, PGPR 

application reduced the stress levels in plants and 

enhanced yield potential under field conditions. The 

PGPR and 100% NPK application enhanced pearl millet 

yield by 6 to 9.6% as compared to 100% NPK alone. 

Mung bean yield increased by 6 to 7% with application of 
-1PGPR and 100% NPK, and FYM (5 t ha ). 

Myccorrhizal germplasm associated with the Thar 

Desert vegetation was collected and characterized for 

amelioration of ever-increasing abiotic stresses in hot-

arid agriculture. A total of 27 soil and plant samples 

collected from Jodhpur, Jaisalmer and Rajsamand 

districts, were characterized for spore density and 

mycorrhizal colonization potential with universal host 

(maize and marigold). The characterization results 

indicated that samples collected from Jaisalmer were rich 

Effect of plant growth promoting rhizobacterial 

consortium on pearl millet and mung bean

Characterization of mycorrhizal germplasm collected 

from the Thar Desert 

rkfydk 3-11 ylksM+k dh fdLeksa dk okuLifrd ewY;kadu
Table 3.11 Vegetative growth parameters of lasora varieties
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rd ekbdksjkbty ?kuRo ls le`) gSa] ,oa blds ckn tks/kiqj ¼4-7 

ls 18 chtk.kq çfr xzk- e`nk½ vkSj jktlean ¼4 ls 20 chtk.kq çfr 

xzk- e`nk½ ds uewuksa esa chtk.kq ?kuRo ik;k x;k ¼fp= 3-14 

,]ch]lh½A ;g Hkh Kkr gqvk fd lHkh ,df=r miHksn eDdk vkSj 

xsank nksuksa Qlyksa esa dq'kyrkiwoZd mifuos'k.k dj jgs gSaA 

-1in mycorrhizal density ranging from 6 to 34.7 spores g  
-1soil followed by Jodhpur (4.7 to 18 spores g  soil) and 

-1Rajsamand (4 to 20 spores g  soil) (Fig. 3.14 a,b,c). It was 

further revealed that all the collected strains could 

colonize both maize and marigold. 

fp= 3-14 ¼,½ fofHkUu LFkkuksa ls ,d= fd, x, ekbdksfjty tuunzO; uewus] ¼ch½ estcku ikS/ks esa ,,e dod dh mifuos'k.k {kerk] 
¼lh½ tks/kiqj] tSlyesj vkSj jktlean ftyksa ls ,d= fd, x, fofHkUu uewuksa esa chtk.kq ?kuRo

Fig. 3.14 (a) Mycorrhizal germplasm samples collected from different locations, (b) colonization potential of AM fungi in host plant, 
(c) spore density in different samples collected from Jodhpur, Jaisalmer and Rajsamand districts 

(a) (b) (c)
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izeq[k flafpr Qly ç.kkfy;ksa esa ty vkSj ÅtkZ ds mi;ksx dk 
vkdyu 

ukS Áeq[k flafpr Qly ç.kkfy;ksa ¼cktjk & xsgw¡] cktjk & 
ljlksa] cktjk & puk] ewax & xsgw¡] ewax & ljlksa] ewax & puk] 
ewaxQyh & xsgw¡] ewaxQyh & ljlksa vkSj ewaxQyh & puk½ dh 
mRikndrk] ty vkSj ÅtkZ mi;ksx] vkSj ty&ÅtkZ&[kk| laca/k 
fu/kkZfjr djus ds fy, ,d {ks= iz;ksx fd;k x;kA ç;ksx dk y{; 
Hkwty&flafpr xeZ 'kq"d {ks= ds fy, ty ds mi;ksx] ÅtkZ [kir 
vkSj [kk| mRiknu dks larqfyr djus ds fy, mi;qä Qly 
ç.kkfy;ksa dh igpku djuk FkkA

 eq[; mRikn ¼cht vkSj Qyh dh mit½ vkSj 
tSoHkkj dh iSnkokj ds lanHkZ esa Qly ç.kkfy;k¡ dkQh fHkUu ikbZ 
xbZA eq[; mRikn dh mit 3-11 ls 6-42 Vu Áfr gsDVs;j ds chp 
ntZ dh xbZ vkSj vkSlr mit 4-65 Vu Áfr gsDVs;j jgh 
¼fp= 4-1,½A ewaxQyh&vk/kkfjr Qly ç.kkyh esa eq[; mRikn dh 
mit lokZf/kd jgh] blds ckn cktjk vkSj ewax&vk/kkfjr Qly 
ç.kkyh dh mit jghA ewaxQyh & xsgw¡ dh eq[; mRikn mit 
lcls vf/kd ns[kh xbZ vkSj ewaxQyh & pus dh eq[; mRikn mit 
vU; Qly ç.kkfy;ksa dh rqyuk esa lcls de ikbZ xbZA Qly 
ç.kkfy;ksa dh tSoHkkj mit 7-7 ls 17-7 Vu Áfr gsDVs;j ds chp 
jgh ¼vkSlr 12-5 Vu Áfr gsDVs;j½ ¼fp= 4-1ch½A 
ewaxQyh&vk/kkfjr Qly ç.kkfy;ksa esa tSoHkkj mit lokZf/kd 
jgh] blds ckn cktjk vkSj ewax&vk/kkfjr Qly ç.kkyh dh jghA

 Qly ç.kkfy;ksa esa ç;qä 
dqy ty ¼o"kkZ rFkk flapkbZ½ vkSj flapkbZ ty esa lkFkZd varj jgkA 
mi;ksx fd, x, ty dh dqy ek=k 6]100 ls 11]300 ?ku ehVj 
çfr gsDVs;j jgh] tks ewaxQyh & xsgw¡ ds fy, lokZf/kd rFkk cktjk 
& puk vkSj ewax & puk Qly ç.kkfy;ksa ds fy, lcls de jgh 
¼rkfydk 4-1½A flapkbZ ty mi;ksx dh ek=k 3]200 ls 7]950 ?ku 
ehVj çfr gsDVs;j jgh tks fd ewaxQyh&vk/kkfjr Qly ç.kkyh esa 
ewax vkSj cktjk&vk/kkfjr Qly ç.kkyh dh rqyuk esa vf/kd ntZ 
dh xbZA HkkSfrd flapkbZ ty mRikndrk 0-78 ls 1-24 fd-xzk- çfr 
?ku ehVj rd vkadh xbZA HkkSfrd flapkbZ ty mRikndrk dk 
lokZf/kd eku cktjk&vk/kkfjr Qly ç.kkyh ds fy, ik;k x;k] 
blds ckn Øe'k% ewax vkSj ewaxQyh&vk/kkfjr Qly ç.kkyh ds 
fy, jgkA flapkbZ ty vkfFkZd mRikndrk dk eku 10-3 ls 22-0 
#i;s çfr ?ku ehVj jgkA ewax & puk vkSj ewax & ljlksa dh flapkbZ 
ty vkfFkZd mRikndrk vU; Qly ç.kkfy;ksa dh rqyuk esa dkQh 
vf/kd jghA

Qly mRikndrk%

ty dk mi;ksx ,oa ty mRikndrk%

Assessment of water and energy uses of major 

irrigated cropping systems 

A field experiment was conducted to determine 

productivity, water and energy uses, and water-energy-

food nexus of nine groundwater-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 (MB-CP), 

groundnut - wheat (GN-W), groundnut - Indian mustard 

(GN-IM) and groundnut - chickpea (GN-CP)] aiming to 

identify suitable cropping systems for balancing water 

use, energy consumption and food production in hot arid 

region. 

 Cropping systems varied 

significantly in terms of the main product (seed and pod 

yields) and biomass yields. The main product yield ranged 
-1from 3.11 to 6.42 Mg ha  with an average value of 4.65 

-1Mg ha  (Fig. 4.1a). Groundnut-based cropping systems 

had higher main product yield followed by pearl millet 

and mung bean-based cropping systems. Groundnut - 

wheat had the greatest main product yield and groundnut - 

chickpea had the lowest main product yield than that of 

other cropping systems. Biomass yield of cropping 
-1systems ranged from 7.7 to 17.7 Mg ha  (average ~12.5 

-1Mg ha ) (Fig. 4.1b). Groundnut-based cropping systems 

had the highest biomass yield followed by pearl millet and 

mung bean-based cropping systems. 

 Total amount of 

water (rainfall + irrigation) and irrigation water used in 

different cropping systems varied substantially among the 
3systems. Total amount of water used ranged from 6,100 m  

-1 3 -1ha  to 11,300 m  ha , being the greatest for groundnut - 

wheat and the lowest for pearl millet - chickpea and mung 

bean - chickpea cropping systems (Table 4.1). The applied 
3 -1irrigation water ranged from 3,200 to 7,950 m  ha . 

Groundnut-based cropping system had higher water 

consumption than mung bean and pearl millet-based 

Crop productivity:

Water use and water productivity:

,dhÑr Hkwfe ,oa ty lalk/ku izca/ku
Integrated Land and Water Resources Management
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ÅtkZ dk mi;ksx%

ty&ÅtkZ&[kk| laca/k%

 fofHké Qly ç.kkfy;ksa es ÅtkZ [kir 
3 321-4 × 10  ls 54-8 × 10  esxk twy Áfr gsDVs;j rd ntZ dh xbZA 

ewaxQyh&vk/kkfjr Qly ç.kkyh esa ÅtkZ [kir lokZf/kd jgh] 
blds ckn ÅtkZ dk vf/kd mi;ksx cktjk vkSj ewax&vk/kkfjr 
Qly ç.kkfy;ksa esa gqvk ¼rkfydk 4-1½A fofHké Qly ç.kkfy;ksa esa 

3 3ÅtkZ mRiknu dk eku 105-9 × 10  ls 251-1 × 10  esxk twy Áfr 
gsDVs;j vkadk x;kA ewaxQyh & xsgw¡ vkSj ewaxQyh & ljlksa esa vU; 
Qly ç.kkfy;ksa dh rqyuk esa vf/kd ldy rFkk 'kq) ÅtkZ 
mRiknu ntZ fd;k x;kA ewax & puk esa ldy rFkk 'kq) ÅtkZ dk 
mRiknu vU; Qly ç.kkfy;ksa dh rqyuk esa de vkadk x;kA ÅtkZ 
mRiknu vkSj 'kq) ÅtkZ ds foijhr] cktjk&vk/kkfjr Qly 
ç.kkyh dh ÅtkZ mi;ksx n{krk ewax vkSj ewaxQyh&vk/kkfjr Qly 
ç.kkfy;ksa dh rqyuk esa vf/kd jghA lokZf/kd ÅtkZ mRiknu ds 
ckotwn] ewaxQyh & xsgw¡ esa ÅtkZ mi;ksx n{krk vU; Qly 
ç.kkfy;ksa dh rqyuk esa lcls de ikbZ xbZA

 ty&ÅtkZ&[kk| laca/k dh x.kuk Ng 
lwpdkadksa ¼ty dh [kir] ÅtkZ dh [kir] ty æO;eku 
mRikndrk] ÅtkZ æO;eku mRikndrk] ty vkfFkZd mRikndrk 
vkSj ÅtkZ vkfFkZd mRikndrk½ dk mi;ksx djds dh xbZA 
ewaxQyh & xsgw¡ ç.kkyh esa ty vkSj ÅtkZ [kir lwpdkad lcls 
de ik, x,] tcfd cktjk & puk vkSj ewax & puk esa bu 
lwpdkadksa dk eku lcls vf/kd ik;k x;kA cktjk&vk/kkfjr 
Qly ç.kkfy;ksa esa ty vkSj ÅtkZ æO;eku mRikndrk lwpdkad 
ds eku vU; Qly ç.kkfy;ksa dh rqyuk esa vf/kd ntZ fd, x,A 
ty vkSj ÅtkZ vkfFkZd mRikndrk lwpdkad ds ekeys esa ewax & 
puk loksZÙke Qly ç.kkyh ikbZ xbZA blds foijhr] cktjk & xsgw¡ 
esa lcls de ty vkSj ÅtkZ vkfFkZd mRikndrk jghA ,d lexz 
lwpdkad ty&mtkZ&[kk| laca/k lwpdkad dh x.kuk bu lHkh Ng 
lwpdkadksa dk mi;ksx djds dh xbZ] ftldk eku 0-15 ls 0-78 
rd jgk] tks ewaxQyh & xsgw¡ ç.kkyh ds fy, lcls de vkSj cktjk 
& puk vkSj ewax & puk Qly ç.kkyh ds fy, vf/kdre ik;k x;k 
¼fp= 4-2½A lexz :i ls] ty] ÅtkZ vkSj mRikndrk dks ,d lkFk 

cropping systems. The physical irrigation water 
-3productivity (PIWP) ranged from 0.78 to 1.24 kg m . The 

pearl millet-based cropping system had the greatest water 

productivity followed by mung bean and groundnut-

based cropping systems. The economic irrigation water 
-3productivity (EIWP) ranged from Rs. 10.3 m  to Rs. 22.0 

-3m . The mung bean - chickpea and mung bean - Indian 

mustard systems had significantly greater EIWP than that 

of other cropping systems. 

3 The energy input ranged from 21.4 × 10  to 
3 -154.8 × 10  MJ ha . The groundnut-based cropping 

systems had the greatest energy use followed by pearl 

millet and mung bean-based cropping systems (Table 
34.1). The energy output (EO) ranged from 105.9 × 10  to 

3 -1251.1 ×10  MJ ha . The groundnut - wheat and groundnut 

– Indian mustard system had significantly greater energy 

output and net energy compared to other cropping 

systems. The mung bean - chickpea system had the lowest 

energy output and net energy than that in other cropping 

systems. In contrast to energy output and net energy, the 

pearl millet-based cropping systems had higher energy 

use efficiency (EUE) than that of mung bean and 

groundnut-based cropping systems. Despite higher value 

of energy output, the groundnut - wheat system had the 

lowest energy use efficiency in comparison to other 

cropping systems. 

 The water-energy-food nexus 

was computed using six indices, i.e, water consumption, 

energy consumption, water mass productivity, energy 

mass productivity, water economic productivity and 

energy economic productivity. The groundnut - wheat 

Energy use:

Water energy food nexus:

*Bars having different letters are significantly different at á = 0.05 based on LSD

fp= 4-1 Qly ç.kkfy;ksa dh ¼,½ eq[; mRikn rFkk ¼ch½ tSo Hkkj mit
Fig. 4.1 (a) Main product and (b) biomass yield of cropping systems
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/;ku esa j[krs gq,] cktjk vkSj ewax&vk/kkfjr Qly ç.kkyh 
ikjaifjd ewaxQyh&vk/kkfjr Qly ç.kkyh ls csgrj ikbZ xbZA

jch ekSle ds nkSjku flapkbZ ty dh yo.krk ;Fkk 3-4 Mslh 
lhesal çfr eh- ¼bZlh&1½] 4-7 Mslh lhesal çfr eh- ¼bZlh&2½ vkSj 
6-2 Mslh lhesal çfr eh- ¼bZlh&3½ vkSj iks"kd rRo çca/ku ;Fkk 
moZjdksa dh vuq'kaflr [kqjkd ¼vkjMh,Q½ ¼,Q&1½ vkSj vkjMh,Q 
$ Q‚LQksjl dh 50 çfr'kr vf/kd ek=k $ 10 Vu çfr gsDVs;j 
xkscj dh [kkn ¼,Q&2½ dk ljlksa dh rhu fdLeksa ¼y{eh] 
lh,l&58 vkSj lh,l&60½ ij ÁHkko dk v/;;u fd;k x;kA 
flapkbZ ty dh fo|qr~ pkydrk esa o`f) ds dkj.k ikS/kksa dh Å¡pkbZ] 
Qyh dh la[;k çfr ikS/kk vkSj 1000&chtksa ds otu esa lkFkZd 
fHkUurk,¡ ikbZ xbZ ¼rkfydk 4-2½A ljlksa dh fofHkUu fdLeksa esa ikS/ks 
dh Å¡pkbZ] Qyh dh çfr ikS/kk la[;k vkSj 1000&chtksa dk otu 
fdLe lh,l&58 esa vf/kdre ntZ fd;k x;kA mipkj ,Q&2 esa 
mipkj ,Q&1 ¼vkjMh,Q½ dh rqyuk esa ikS/ks dh Å¡pkbZ] Qyh dh 
la[;k çfr ikS/kk vkSj 1000&chtksa ds otu esa o`f) ikbZ xbZA 
vkjMh,Q mipkj dh rqyuk esa mipkj ,Q&2 esa ikS/kksa dh Å¡pkbZZ 
vkSj Qyh dh la[;k çfr ikS/kk esa Øe'k% 190-3 ls 203-5 ls-eh- vkSj 
259-7 ls 270-6 rd o`f) ikbZ xbZA ljlksa esa lkis{k ty va'k dk 
vkSlr eku fdLe lh,l&58 esa vf/kdre ntZ gksus ds lkFk gh 
75-9 ls 80-6 çfr'kr ds e/; ik;k x;kA lkis{k ty va'k dk 
vf/kdre eku ¼79-8 çfr'kr½ 3-4 Mslh lhesal çfr eh- dh fo|qr 
pkydrk ij ntZ fd;k x;k vkSj fo|qr pkydrk ds c<+rs Lrj ds 

ljlksa ij flapkbZ ty dhs yo.krk vkSj iks"kd rRo çca/ku dk 
çHkko

system had the lowest water and energy consumption 

indices, while pearl millet - chickpea and mung bean - 

chickpea had the highest values of the indices. The pearl 

millet-based cropping systems had higher water and 

energy mass productivity indices than other cropping 

systems. Mung bean - chickpea was the best system in 

terms of water and energy economic productivity indices. 

In contrast, pearl millet - wheat had the lowest water and 

energy economic productivity. A composite index, water-

energy-food nexus index (WEFNI), was computed using 

all the six indices, which ranged from 0.15 to 0.78, being 

the lowest for groundnut - wheat system and the highest 

for pearl millet - chickpea and mung bean - chickpea 

cropping systems (Fig. 4.2). Overall, considering water, 

energy and productivity together, the pearl millet and 

mung bean-based cropping systems were found to be 

better than the conventional groundnut-based cropping 

systems.

Response of Indian mustard varieties (Laxmi, CS-58 

and CS-60) to nutrient management (F = RDF and F = 1 2 

-1RDF + 50% higher dose of P + FYM @ 10 t ha ) and saline 
-1 -1 water irrigation (EC = 3.4 dS m , EC = 4.7 dS m and EC1 2 3 

Effect of saline water irrigation and nutrient 

management on Indian mustard 
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lkFk blesa deh ikbZ xbZ ¼rkfydk 4-2½A mipkj ,Q&2 
}kjk lkis{k ty va'k esa 76-6 ls 80-1 çfr'kr rd lkFkZd lq/kkj 
gqvkA 

ty dh yo.krk dk Lrj 3-4 ¼bZlh&1½ ls 6-2 ¼bZlh&3½ Mslh 
lhesal çfr eh- c<+us ls f>Yyh fLFkjrk lwpdkad ¼,e,lvkbZ½ dk 
eku 73-2 ls ?kVdj 66-5 çfr'kr gks x;kA ljlksa dh fofHkUu 
fdLeksa esa] f>Yyh fLFkjrk lwpdkad dk vf/kdre eku ¼72-1 
çfr'kr½ fdLe lh,l&58 esa ntZ fd;k x;k] mlds ckn fdLe 
lh,l&60 esa ¼70-3 çfr'kr½ vkSj lcls de fdLe y{eh ¼67-1 
çfr'kr½ esa ntZ fd;k x;kA flapkbZ ty dh lcls de fo|qr~ 
pkydrk ¼3-4 Mslh lhesal çfr eh-½ ij fdLe y{eh dh cht mit 
¼1-50 Vu çfr gsDVs;j½ vf/kdre fo|qr~ pkydrk ¼6-2 Mslh 
lhesal çfr eh-½ ij fdLeksa lh,l&58 ¼1-51 Vu çfr gsDVs;j½ vkSj 
lh,l&60 ¼1-43 Vu çfr gsDVs;j½ dh cht mit ds led{k ikbZ 
xbZA blh çdkj flapkbZ ty dh U;wure fo|qr~ pkydrk ij 
fdLe y{eh ds iqvky dh mit ¼6-32 Vu çfr gsDVs;j½ vf/kdre 
fo|qr~ pkydrk ij fdLeksa lh,l&58 ¼6-24 Vu çfr gsDVs;j½ vkSj 
lh,l&60 ¼5-98 Vu çfr gSDVs;j½ esa iqvky dh mit ds cjkcj 
jgh ¼fp= 4-3½A ty yo.krk ,oa moZjd çca/ku dk ikjLifjd 
çHkko Hkh lkFkZd ik;k x;kA moZjdksa dh vuq'kaflr [kqjkd ds lkFk 
3-4 Mslh lhesal çfr eh- fo|qr~ pkydrk ij ljlksa ds nkuksa vkSj 
iqvky dh mit 4-7 Mslh lhesal çfr eh- flapkbZ ty yo.krk ij 
mipkj ,Q&2 dh mit ds cjkcj ntZ dh xbZ ¼fp= 4-4½A 

nks ckjgeklh pkjk Qlyksa ;Fkk cktjk usfi;j gkbfczM ,oa 
lgtu ¼fp= 4-5½ dks 150 ls-eh- × 80 ls-eh- dh nwjh ij [kjhQ 
2019 esa yxk;k x;kA bu Qlyksa dks tqykbZ ds vafre lIrkg esa 
0] 20 vkSj 40 fd-xzk- çfr gsDVs;j dh ukbVªkstu dh rhu [kqjkd 
nh xbZA lIrkg esa nks ckj mipkfjr ey&ty ls cw¡n&cw¡n Á.kkyh 

mipkfjr ey&ty ls pkjk Qlyksa dk mRiknu 

-1= 6.2 dS m ) was studied during rabi season. There were 

significant variations in plant height, number of siliqua 
-1plant  and 1000-seed weight of mustard with increase in 

electrical conductivity (EC) of irrigation water (Table 

4.2). Among different varieties of mustard, the maximum 
-1plant height, number of siliqua plant  and 1000-seed 

weight were observed in variety CS-58. Plant height and 
-1number of siliqua plant  increased from 190.3 to 203.5 cm 

and from 259.7 to 270.6, respectively from treatment F  to 1

treatment F . The mean value of relative water content 2

(RWC) in mustard varied from 75.9 to 80.6%, with the 

highest value recorded in variety CS-58. The highest 
-1 RWC (79.8%) was recorded at EC value of 3.4 dS m and 

it decreased with increasing levels of EC (Table 4.2). The 

F  treatment significantly improved the RWC (80.1%) in 2

comparison to that in treatment F  (76.6%).  1

Membrane stability index (MSI) decreased from 

73.2 to 66.5% with increasing salinity levels of irrigation 
-1water from 3.4 (EC ) to 6.2 (EC ) dS m . Among different 1 3

varieties of mustard, maximum value of MSI (72.1%) was 

recorded in variety CS-58 followed by variety CS-60 

(70.3%) and the least in variety Laxmi (67.1%). The seed 
-1 -1yield of variety Laxmi at 3.4 dS m EC (1.50 t ha ) was at 

-1par with seed yields of varieties CS-58 (1.51 t ha ) and 
-1 -1CS-60 (1.43 t ha ) at EC of 6.2 dS m . Similarly, the straw 

-1yield of variety Laxmi (6.32 t ha ) at low EC was found to 

fp= 4-2 Qly ç.kkfy;ksa dk ty&ÅtkZ&[kk| laca/k lwpdkad
Fig. 4.2 Water-energy-food nexus index (WEFNI) of cropping systems 
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}kjk Qlyksa dks flafpr fd;k x;kA mit dh x.kuk djus gsrq 
vxLr] uoEcj] ekpZ ,oa twu esa ikS/kksa ls uewus fy, x, vkSj mlh 
le; uewuksa dks ifÙk;ksa vkSj ruk ?kVdksa esa vyx dj fn;k x;kA 
,d= fd, x, ikS/ks ds uewuksa dks vksou esa rhu fnu lq[kk dj lw[ks 
pkjs dh mit dh x.kuk dh xbZA 

 lgtu ls çkIr 80-1 ,oa 14-4 Vu çfr 
gsDVs;j gjs ,oa lw[ks pkjs dh rqyuk esa] cktjk usfi;j gkbfczM ls 
gjs ,oa lw[ks pkjs dh mit%

-1be at par with that of varieties CS-58 (6.24 t ha ) and CS-
-1 -160 (5.98 t ha ) at EC of 6.2 dS m  (Fig. 4.3). Interaction 

effect of irrigation water salinity and fertilizer 

management was found to be statistically significant. 
-1Seed yield at EC of 3.4 dS m  with RDF and at EC of 4.7 

-1dS m  with F  were found to be at par (Fig. 4.4).2

-1EC1, EC2 and EC3 are electrical conductivity of 3.4, 4.7 and 6.2 dS m , respectively 

fp= 4-3 ljlksa ds ¼,½ nkuksa vkSj ¼ch½ iqvky dh mit ij flapkbZ ty yo.krk o fdLeksa dk ijLij çHkko
Fig. 4.3 (a) Grain yield and (b) straw yield of mustard as influenced by salinity and varieties
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Øe'k% 16 vkSj 24 çfr'kr vf/kd mit feyh ¼rkfydk 4-3 o 
4-4½A ukbVªkstu dh Øfed o`f) dk cktjk usfi;j gkbfczM pkjk 
mRiknu ij foijhr çHkko jgkA bl dkj.k cktjk usfi;j gkbfczM 
esas 20 ,oa 40 fd-xzk- ukbVªkstu çfr gsDVs;j dh rqyuk esa 
ukbVªkstu ds 0 fd-xzk- Lrj ij gjs ,oa lw[ks pkjs dh mit Øe'k% 
11 ,oa 22 çfr'kr vf/kd çkIr gqbZA cktjk usfi;j gkbfczM ds ikS/ks 
dk lEiw.kZ Hkkx i'kqvksa ds fy, pkjk dh rjg mi;ksxh gS ysfdu 
lgtu dh dsoy ifÙk;k¡ gh pkjs ds :i esa iz;ksx gksrh gaS vkSj 
lgtu dh ifÙk;ksa dk Øe'k% 30 ,oa 34 çfr'kr Hkkx mlds rktk 
,oa 'kq"d Hkkj ds cjkcj ik;k x;kA

Use of treated sewage water for fodder production 

Two perennial fodder crops, viz., Bajra Napier 

hybrid and Moringa oleifera (Fig. 4.5) were planted at a 

spacing of 150 cm × 80 cm during kharif 2019. The 

fodder crops were given three different doses of nitrogen, 
-1 viz., 0, 20 and 40 kg ha in the last week of July. The crops 

were irrigated twice a week through drip system using 

treated sewage water. Plant samples were collected in the 

mid of August, November, March and June and were 

-1EC1, EC2 and EC3 are electrical conductivity values of 3.4, 4.7 and 6.2 dS m , respectively; C1, C2 
and C3 are mustard varieties Laxmi, CS-58 and CS-60, respectively

fp= 4-4 ljlksa ds ¼,½ nkuksa vkSj ¼ch½ iqvky dh mit ij flapkbZ ty yo.krk o moZjd çca/ku dk ijLij çHkko
Fig. 4.4 (a) Seed yield and (b) straw yield of mustard as influenced by salinity and fertilizers

fp= 4-5 mipkfjr ey&ty ls flafpr lgtu
Fig. 4.5 Moringa irrigated with sewage treated water
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mipkfjr ey&ty dh xq.koÙkk ds ekinaM% ty xq.koÙkk ekinaMksa 
ds fo'ys"k.k ds fy, o"kkZ] lnhZ ,oa xehZ ds ekSleksa ds nkSjku 
ey&ty ds mipkj la;= ds çosf'kdk ¼vuqipkfjr½ ,oa fudkl 
¼mipkfjr½ fcanqvksa ls mipkfjr ey&ty ds uewus fy, x,A Hkkjh 
/kkrqvksa ;Fkk lhlk] fudy] Øksfe;e vkSj tLrk ds va'k mipkfjr 
vkSj vuqipkfjr nksuksa gh ty esa ux.; vFkok iw.kZr;k vuqifLFkr 
ik, x, ¼rkfydk 4-5½A lnhZ ,oa xehZ nksuksa ekSleksa esa {kkjh; rRo 
¼eSXusf'k;e½ dh mipkfjr ty esa ek=k vuqipkfjr ty dh rqyuk 
esa vf/kd ikbZ xbZA blh çdkj lnhZ ds ekSle esa mipkfjr ty esa 
ukbVªsV dh 133 ,oa ¶yksjkbM dh 82 çfr'kr ek=k vf/kd ntZ dh 
xbZ vkSj xehZ ds ekSle esa ;g vf/kdrk mipkfjr ty esa Øe'k% 35 
,oa 133 çfr'kr ikbZ xbZA ;|fi vuqipkfjr ty dh rqyuk esa 
mipkfjr ty esa jklk;fud v‚Dlhtu ek¡x ¼lhvksMh½ vkSj 
tSfod v‚Dlhtu ek¡x ¼chvksMh½ esa o"kkZ ds ekSle esa Øe'k% 84 ,oa 
79 çfr'kr dh deh] lnhZ esa Øe'k% 86 ,oa 77 çfr'kr dh deh 
vkSj xehZ esa Øe'k% 89 ,oa 76 çfr'kr dh deh ns[kh xbZA blh 
çdkj lHkh ekSleksa esa ykSg rRo dh ek=k Hkh mipkfjr ty esa 
dkQh de ikbZ xbZA 

separated into components of leaves and stems. The 

collected plant samples were oven-dried to determine dry 

fodder yields. 

 Bajra Napier hybrid 

recorded 16 and 24% higher fresh and dry fodder yields, 

respectively compared to M. oleifera that recorded fresh 
 -1and dry fodder yields of 80.1 and 14.4 t ha , respectively 

(Tables 4.3 and 4.4). The graded levels of nitrogen 

decreased the fresh and dry fodder yields of Bajra Napier 

hybrid whereas yields of M. oleifera increased with 

application of nitrogen and hence, 11 and 22% higher 

fresh and dry fodder yields were recorded without 

nitrogen application as compared to that with application 
 -1of 40 kg Nha . The whole biomass of Bajra Napier hybrid 

was edible but in case of M. oleifera, the edible part was 30 

and 34% on fresh and dry weight basis. 

Fresh and dry fodder yields:
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mipkfjr ey&ty dk e`nk xq.kksa ij izHkko% o"kkZ] lnhZ vkSj xehZ 
ds ekSle ds nkSjku mipkfjr ey ty ds lkFk ukbVªkstu ds rhu 
Lrjksa ij mxkbZ xbZ pkjk Qlyksa ds rgr e`nk ds fofHkUu xq.kksa ;Fkk 
MhgkbMªkstust] vEyh; vkSj {kkjh; Q‚LQsVsl] ih,p] fo|qr 
pkydrk] tSfod dkcZu] miyC/k QkWLQksjl vkSj ikSVsf'k;e] 
MhVhih, fu"df"kZr ykSg] rk¡ck] tLrk vkSj eSaXuht dk vkdyu 
fd;k x;kA mipkfjr ey ty ds mi;ksx ls fdlh Hkh gkfudkjd 
çHkko ds fcuk e`nk ds lHkh xq.k ekud lhekvksa ds vUrZxr ik, 
x,A vkerkSj ij] lnhZ vkSj xehZ ds ekSle ds nkSjku e`nk ds 
mRÁsjdksa ¼,atkbel½] o"kkZ vkSj lnhZ ds ekSle ds nkSjku tSfod 
dkcZu] ykSg vkSj tLrk] lnhZ ds nkSjku miyC/k QkWLQksjl vkSj 
xehZ ds ekSle ds nkSjku rkacs vkSj eSaXuht ds vfrfjDr nksuksa pkjk 
Qlyksa ds chp e`nk ds fofHkUu xq.kksa esa lkFkZd varj ugha ik;k 
x;kA blh rjg] o"kkZ ds ekSle ds nkSjku {kkjh; Q‚LQsV] 
MhgkbMªkstust] eSaXuht] lnhZ ds nkSjku vEyh; Q‚LQsV] miyC/k 
QkWLQksjl vkSj miyC/k ikSVsf'k;e] xehZ ds nkSjku ykSg vkSj tLrk 
rFkk o"kkZ vkSj lnhZ nksuksa ekSleksa ds nkSjku ih,p esa ukbVªkstu ds 
Lrjksa dk dkQh ÁHkko ns[kk x;kA gkyk¡fd] lHkh ekSleksa esa e`nk ds 
vU; lHkh xq.kksa esa lkFkZd varj ugha ik;k x;k ¼rkfydk 4-6½A e`nk 

Water quality parameters of treated sewage water: 

Sewage water samples were collected during rainy, winter 

and summer seasons in the month of August, December 

and June from inlet (untreated) and outlet (treated) and 

were analyzed for water quality parameters. The heavy 

metals, viz., Pb, Ni, Cr and Zn were not detected in treated 

and untreated samples (Table 4.5). The content of alkali 

element Mg increased in the treated water as compared to 

that in untreated water during winter and summer seasons. 

Similarly, NO  and F contents increased by 133 and 82% 3

in treated water during winter and by 35 and 133% during 

summer season, as compared to their content in untreated 

water. However, COD and BOD reduced by 84 and 79% 

during rainy season, 86 and 77% in winter and 89 and 

76%, respectively in summer season in the treated water. 

Similarly, Fe content reduced considerably in treated 

water during all the seasons. 

rkfydk 4-5 fofHkUu ekSleksa ds nkSjku mipkfjr ey&ty ds xq.koÙkk ekinaM ¼rhu o"kksaZ dk vkSlr½
Table 4.5 Water quality parameters of treated sewage water during different seasons (average of three years)
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mRÁsjd] fo|qr pkydrk] miyC/k QkWLQksjl vkSj MhVhih, 
fu"df"kZr ykSg esa i;kZIr ekSleh ifjorZu ns[kk x;kA lkekU;r;k 
dqN ekSleh cnykoksa ds vfrfjDr cktjk usfi;j ds rgr~ e`nk 
xq.kksa ds eku lgtu dh vis{kk vf/kd ik, x,A ijrh Hkwfe] ftlesa 
mipkfjr ey&ty dk mi;ksx ugha fd;k x;k] dh rqyuk esa pkjk 
Qlyksa ds rgr~ lHkh mipkjksa es ih,p ds vfrfjDr e`nk ds vU; 
xq.kksa esa o`f) ikbZ xbZA

[kjhQ dh nks Qlyksa] ;Fkk cktjk ¼fdLe ,p,pch&67½ vkSj 
ewax ¼fdLe vkbZ,eih&205&7½ vkSj jch dh nks Qlyksa] ;Fkk ljlksa 
¼fdLe fxfjjkt½ vkSj thjk ¼fdLe thlh&4½ esa ty ruko ds 
çHkko dk vkdyu djus ds fy, {ks= ç;ksx fd, x, ¼fp= 4-6, o 
ch½A e`nk dh ueh esa deh ds vk/kkj ij ty ruko ds pkj mipkj 
fd, x,] ;Fkk 0 ls 20 Áfr'kr ruko ¼fu;a=.k½] 20 ls 40 Áfr'kr 
ruko] 40 ls 60 Áfr'kr ruko] 40 ls 60 Áfr'kr rukoA ikS/kksa ds 
ty ruko dk ewY;k¡du rhu –f"Vdks.kksa ;Fkk ¼1½ e`nk ueh 
çksQkby tk¡p lsalj vkSj iksVsZcy fMftVy lsalj dk mi;ksx 
djds e`nk dh ueh ntZ djds] ¼2½ bUÝkjsM FkekZehVj ds ek/;e ls 
ikS/ks vkSj gok ds rkieku dk varj eki dj] vkSj ¼3½ LisDVªks 
jsfM;ksehVj vkSj lqnwj laosnu mRikn ds ek/;e ls o.kZØeh; 
¼LisDVªy½ gLrk{kj ds v/;;u }kjk fd;k x;kA e`nk ueh dh 
lkef;d xfr'khyrk ds çkjafHkd fo'ys"k.k ls Kkr gqvk fd 'kh"kZ 
10 ls-eh- e`nk ijr esa e`nk ueh dh ek=k vxLr ds eghus esa nks ckj 
LFkk;h eqj>ku fcanq rd igq¡p xbZA

lqnwj laosnu fof/k ds mi;ksx }kjk Qly esa ty ruko dh ek=k 
dk fu/kkZj.k

Effect on soil properties: Soil properties (viz., 

dehydrogenase, acid and alkaline phosphatases, pH, 

electrical conductivity, organic carbon, available N, P and 

K, DTPA extractable Fe, Zn, Cu and Mn) were assessed 

under fodder crops grown at different nitrogen levels with 

treated sewage water during rainy, winter and summer 

seasons. All the soil properties were observed within 

standard limits, without any deleterious effect of treated 

sewage water. The difference in different soil properties 

between two fodder crops was not found significant 

except for soil enzymes during winter and summer 

seasons, organic carbon, iron and zinc during rainy and 

winter seasons, available P during winter, and copper and 

manganese during summer season. Likewise, for three 

nitrogen levels, significantly different values were found 

for alkaline phosphatase, dehydrogenase and manganese 

during kharif season; acid phosphatase, available P and 

available K (Table 4.6) during winter, iron and zinc during 

summer and pH during both rainy and winter seasons. 

However, the other soil chemical properties revealed non-

significant differences for nitrogen levels during all 

seasons. Substantial seasonal changes were observed in 

soil enzymes, electrical conductivity, available P and 

DTPA extractable iron. Relatively high values of the soil 

properties were observed under Bajra Napier hybrid as 

rkfydk 4-6 pkjk Qlyksa esa mipkfjr ey&ty ds mi;ksx ls çHkkfor e`nk ds ekSle&okj xq.k
Table 4.6 Season-wise soil properties as influenced by use of treated sewage water in fodder crops 
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rjcwt ds ikS/kksa ij xzkf¶Vax vkSj flapkbZ vuqlwph dk izHkko

xehZ ds ekSle esa flapkbZ dh rhu vko`fÙk;ksa ;Fkk 1] 2 vkSj 4 
fnu ¼Øe'k% gj fnu] gj nwljs fnu vkSj gj pkSFks fnu½ ij flapkbZ 
vkSj flapkbZ ds nks Lrjksa ¼1-0 vkSj 0-8 Qly ok"iu&ok"iksRltZu½ 
ij lkekU; rjcwt ¼ljrkt ,Q1½ vkSj xzk¶VsM rjcwt 
¼,u,l&55@vkj-th- 313 vkSj yxslh ewyoa`r ij ljrkt ,Q1½ 
ds ikS/ks ij leku :i ls cw¡n&cw¡n flapkbZ ç.kkyh dk mi;ksx 
djds ijh{k.k fd;k x;kA rjcwt dh o`f)] mit] xq.koÙkk vkSj 
dk;Zdh&tSo jklk;fud fo'ks"krkvksa dk fo'ys"k.k djds xzkf¶Vax 
vkSj flapkbZ vuqlwph dh çfrfØ;k dk vkdyu fd;k x;kA

 ty dh deh dh fLFkfr 
¼0-8 Qly ok"iu&ok"iksRltZu½ ds varxZr rjcwt dh csy dh 
yackbZ] çkFkfed 'kk[kkvksa dh la[;k vkSj rus ds 'kq"d Hkkj esa Øe'k% 
6-8] 5-3 vkSj 7-4 Áfr'kr dh deh vkbZA çfrfnu vkSj 2&fnu ds 
varjky ij flapkbZ djus ij] 4&fnu ds varjky ij flapkbZ dh 
rqyuk esa csy dh yackbZ Øe'k% 11 vkSj 7 Áfr'kr] 'kk[kkvksa dh 
la[;k 6-5 vkSj 5-2 Áfr'kr] rFkk rus ds 'kq"d Hkkj esa 6-9 vkSj 4-5 
Áfr'kr o`f) ntZ dh xbZ ¼fp= 4-7,½A xSj&xzk¶VsM ikS/kksa dh 
rqyuk esa xzk¶VsM ikS/kksa dh fdLeksa ds ewyoa`rksa ij csy dh yackbZ] 
'kk[kkvksa dh la[;k vkSj rus dk 'kq"d Hkkj fdLe ,u,l&55 esa 
Øe'k% 18-2] 19-3 vkSj 19-2 Áfr'kr vf/kd vkSj fdLe yxslh esa 
Øe'k% 11-5] 12-7 vkSj 16-5 Áfr'kr vf/kd ntZ fd, x,A

de flapkbZ ds 
varxZr Qyksa dk Hkkj 8-1 Áfr'kr de gqvk] tcfd fu;a=.k ikS/kksa 
dh rqyuk esa fdLe ,u,l&55 ¼vkjth&313½ esa Qyksa dh mit esa 
16-7 Áfr'kr vkSj fdLe yxslh ewyoa`r ij xzk¶VsM ikS/kksa esa 12-7 
Áfr'kr dh o`f) gqbZA xzk¶VsM vkSj xSj&xzk¶VsM ikS/kksa esa lkekU; 
flapkbZ dh rqyuk esa ty dh deh dh fLFkfr esa Áfr ikS/kk Qyksa dh 
la[;k esa 5-8 Áfr'kr dh deh vkbZ] xzk¶VsM ikS/kksa esa Qyksa dh 
yackbZ fdLe ,u,l&55 vkSj fdLe yxslh esa xSj&xzk¶VsM ikS/kksa 
dh rqyuk esa Øe'k% 8-9 vkSj 5-4 Áfr'kr vf/kd ikbZ xbZ ¼fp= 
4-7ch½A Qyksa dh yackbZ] gkykafd ty dh deh ds dkj.k FkksM+h de 

ikS/ks ds fodkl ekinaMksa ij çHkko%

Qy mit ls lacaf/kr fo'ks"krkvksa ij çHkko% 

compared to that under M. olifera, except some seasonal 

changes. In comparison to the fallow land without use of 

treated sewage water, the soil properties, except pH, 

increased in different treatments in cultivated land. 

Field experiments were conducted to assess impact 

of water stress in two kharif crops, i.e., pearl millet (var. 

HHB-67) and mung bean (var. IMP-205-7) and two rabi 

crops, i.e., mustard (var. Giriraj) and cumin (var. GC-4) 

(Figs. 4.6a and b). Four treatments of water stress were 

imposed based on soil moisture depletion, viz., 0-20% 

stress as control, 20-40% stress, 40-60% stress, and 60-

80% stress. The plant water stress was assessed through 

three approaches: (i) monitoring soil moisture content 

using soil moisture profile probe sensor and portable 

digital sensor, (ii) measuring canopy air temperature 

difference through infrared thermometer, and (iii) 

studying spectral signatures through spectro-radiometer 

and remote sensing products. Initial analysis of temporal 

soil moisture dynamics showed that soil moisture content 

in top 10 cm soil layer reached permanent wilting point 

twice in the month of August. 

Three irrigation frequencies, i.e., 1, 2, and 4 day 
nd th(every day, every 2  day, and every 4  day, respectively), 

applied through drip irrigation system at two levels (1.0 

and 0.8 ET ) uniformly to non-grafted (cv. Sartaj F1) and c

grafted (Sartaj F1 on NS-55/RG 313 and Lagesi 

rootstocks) watermelon were tested during summer 

season. The response of grafting and irrigation scheduling 

Quantification of crop water stress through remote 

sensing techniques

Effect of grafting and irrigation scheduling on 

watermelon

fp= 4-6 ¼,½ ewax dh Qly dk {ks= –'; vkSj ¼ch½ ljlksa vkSj thjk dh Qlyksa dk Mªksu ls fy;k x;k Nk;kfp= 
Fig. 4.6 (a) Field view of mung bean crop and (b) drone photograph of mustard and cumin crops

(a) (b)
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gks xbZ] ysfdu xzk¶VsM ikS/kksa esa xSj&xzk¶VsM ikS/kksa dh rqyuk esa 
Li"V :i ls vf/kd ntZ dh xbZA de flapkbZ ds varxZr rjcwt ds 
Qy dh mit esa deha vkbZ ¼fp= 4-8,½A gkykafd] 4&fnolh; 
flapkbZ varjky dh rqyuk esa nSfud vkSj gj nwljs fnu flapkbZ ds 
vUrxZr csgrj Qy mit ÁkIr gqbZA díw ewyoa`r ¼fdLe 
,u,l&55] 25-7 Áfr'kr½ ij xzkf¶Vax esa Qy mit esa ykSdh 
ewyoa`r ¼fdLe yxslh] 17-7 Áfr'kr½ dh rqyuk esa vf/kd o`f) 
gqbZA 

 de flapkbZ dh fLFkfr 
¼0-8 ok"iu&ok"iksRltZu½ ds rgr] iÙkh lkis{k ty va'k o iÙkh 
ty {kerk de ik, x,] fo'ks"kdj tc lkekU; flapkbZ 
¼1-0 ok"iu&ok"iksRltZu½ çfrfnu vkSj ,d fnu ds varjky ij 
djus dh rqyuk esa 4&fnu ds varjky ij flapkbZ dh xbZA gkyk¡fd] 
lacaf/kr iÙkh lkis{k ty va'k ¼fp= 4-8ch½ ;k ty {kerk esa deh 
xSj&xzk¶VsM ikS/kksa esa lcls vf/kd ntZ dh xbZA

xsgw¡a&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;kadu djus ds 
fy, [kkjs ikuh ls flafpr fLFkfr esa ikyh esa ,d {ks=h; ç;ksx fd;k 
x;k ¼fp= 4-9½A xsgw¡ vkSj Tokj dh Qlyksa esa vo'ks"k mipkj ds 
lkFk tM+ dh vf/kdre yackbZ Øe'k% 15-1 vkSj 33-7 ls-eh- ntZ dh 
xbZ] tks fcuk vo'ks"k mipkj esa Øe'k% 13-0 vkSj 31-0 ls-eh- ikbZ 
xbZA ;|fi tqrkbZ ç.kkyh vkSj flapkbZ fof/k;ksa dk nksuksa Qlyksa esa 
ikS/kksa dh tM+ksa dh o`f) ij dksbZ lkFkZd çHkko ugha ns[kk 
x;kA ikjaifjd flapkbZ i)fr dh rqyuk esa cw¡n&cw¡n flapkbZ ds 
rgr 19-1 çfr'kr lksfM;e vo'kks"k.k vuqikr de ik;k x;kA 

ikS/kksa ds 'kkjhfjd ekinaMksa ij çHkko%

ikyh {ks= esa xsgw¡&vk/kkfjr Qly ç.kkyh esa yo.krk dk çca/ku 
djus ds fy, lalk/ku laj{k.k çkS|ksfxdh

was assessed by analyzing growth, yield, quality and 

physio-biochemical attributes of watermelon.

 It was found that 

watermelon vine length, number of primary branches and 

shoot dry weight decreased by 6.8, 5.3 and 7.4%, 

respectively under water deficit condition (0.8 ET ). The c

more frequent irrigation i.e. every day and on alternate 

days recorded 11 and 7% higher vine length, 6.5 and 5.2% 

higher number of branches, and 6.9 and 4.5% higher shoot 

dry mass, respectively as compared to the values at 

irrigation at 4-day interval (Fig. 4.7a). The vine length, 

number of branches and shoot dry weight of grafted plants 

were higher on rootstocks of varieties NS-55 (18.2, 19.3 

and 19.2%, respectively) and Lagesi (11.5, 12.7 and 

16.5%, respectively) as compared to that of non-grafted 

plants.

The fruit weight reduced by 

8.1% under deficit irrigation, whereas fruit yield 

increased by 16.7% in NS-55 (RG-313) and 12.7% in 

Lagesi rootstocks grafted plants as compared to that in 
-1control plants. Number of fruits plant  reduced by 5.8% 

under water deficit condition compared to normal 

irrigation across grafted and non-grafted plants, but 

reduction in number of fruits was prominent in non-

grafted plants (Fig. 4.7b). Increase in number of fruits in 

grafted plants was 8.9 and 5.4% higher in NS-55 and 

Lagesi, respectively over non-grafted plants. Fruit length, 

though slightly reduced under water deficit, was 

Effect on plant growth parameters:

Effect on yield attributes: 

fp= 4-7 rjcwt esa flapkbZ dh vyx&vyx nj vkSj vko`fÙk ds rgr~ xzk¶VsM vkSj lkekU; rjcwt dhs 
¼,½ csy dh yackbZ vkSj ¼ch½ Qy izfr ikS/kk

-1Fig. 4.7 (a) Vine length and (b) no. of fruits plant  in grafted and normal watermelons under 
different rates and frequencies of irrigation
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'kwU; tqrkbZ ç.kkyh lss ikjaifjd tqrkbZ i)fr;ksa dh rqyuk esa e`nk 
ds dkcZu MkbZv‚DlkbM mRltZu esas 21 çfr'kr dh deha vkbZA 

Qly vo'ks"k çca/ku ds rgr lkr Qly pØksa ds ckn e`nk 
esa dkcZfud dkcZu vkSj fMgkbMªkstust ,atkbe esa lq/kkj gqvk vkSj 
e`nk dh çksQkby esa yo.krk dk fuekZ.k de gqvkA iwjs xsgw¡wa&Tokj 
ç.kkyh esa flapkbZ fof/k;ksa ds Hkhrj Åijh lrg dh e`nk yo.krk esa 
egRoiw.kZ ifjorZu ns[kk x;k] gkyk¡fd] lrgh flapkbZ dh rqyuk esa 
cw¡n&cw¡n flapkbZ ç.kkyh lksfM;e ek=k dks 17-23 çfr'kr vkSj 
[kkjsiu ¼bZlhbZ½ dks 25-03 çfr'kr rd de djus esa çHkkoh FkhA 
fofHkUu tqrkbZ çFkkvksa dh rqyuk djus ij ;g ik;k x;k fd lrgh 
flapkbZ ds lkFk ikjaifjd tqrkbZ dh rqyuk esa e`nk yo.krk dks de 
djus ds fy, dqaM flapkbZ vkSj Qly vo'ks"k vo/kkj.k ds lkFk 
LFkk;h :i ls Å¡ph D;kfj;ksa ij jksi.k vf/kd çHkkoh ik;k x;kA 
xsgw¡&Tokj Qly ç.kkyh ds varxZr ikjaifjd tqrkbZ ¼4034 fd-xzk- 
çfr gsDVs;j vkSj 1589 fd-xzk- çfr gsDVs;j½ dh rqyuk esa 'kwU; 
tqrkbZ ¼4322 fd-xzk- çfr gsDVs;j vkSj 1703 fd-xzk- çfr gsDVs;j½ 
ds ckn LFkk;h :i ls Å¡ph D;kfj;ksa ¼4697 fd-xzk- çfr gsDVs;j 
vkSj 1920 fd-xzk- çfr gsDVs;j½ ds rgr xsgw¡ vkSj Tokj dh 
mYys[kuh; #i ls vf/kd vukt mit ntZ dh xbZA

xsgw¡wa&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, [kkjs ikuh ls flafpr fLFkfr esa ikyh esa ,d {ks=h; ç;ksx fd;k 

x;k ¼fp= 4-9½A xsgw¡ vkSj Tokj dh Qlyksa esa vo'ks"k mipkj ds 

lkFk tM+ dh vf/kdre yackbZ Øe'k% dh 15-1 vkSj 33-7 ls-eh- ntZ 

dh xbZ] tks fcuk vo'ks"k mipkj esa Øe'k% 13-0 vkSj 31-0 ls-eh- 

ikyh {ks= esa xsgw¡&vk/kkfjr Qly ç.kkyh esa yo.krk dk çca/ku 
djus ds fy, lalk/ku laj{k.k çkS|ksfxdh

apparently higher in grafted plants than in non-grafted 

plants. Watermelon fruit yield decreased under deficit 

irrigation (Fig. 4.8a). However, daily and alternate day 

irrigations resulted in higher fruit yield compared to yield 

with 4-days irrigation interval. Fruit yield increased with 

grafting on pumpkin rootstock (NS-55, 25.7%) more than 

on bottle gourd rootstock (Lagesi, 17.7%). 

 Under deficit 

irrigation condition (0.8 ET ), relative water content C

(RWC) and water potential (WP) of leaf invariably 

decreased especially when irrigation was given at 4-day 

interval in comparison to normal irrigation (1.0 ET ) C

applied daily and on alternate days. However, the 

respective decrease in RWC (Fig. 4.8b) and WP was the 

highest in non-grafted plants.

A field experiment was carried out at Pali under 

saline water irrigated condition to evaluate effects of 

resource conservation technology on efficient 

management of salinity under wheat-sorghum cropping 

system (Fig 4.9). Residue treatment in wheat and sorghum 

crops resulted in the highest root length, i.e., 15.1 and 33.7 

cm, respectively, as compared to that without residue 

treatment, i.e., 13.0 and 31.0 cm, respectively. However, 

tillage systems and irrigation methods were found to have 

non-significant effect on plant root growth in both the 

Effect on plant physiological parameters:

Resource conservation technologies to manage salinity 

in wheat-based cropping system in Pali

fp= 4-8 cw¡n&cw¡n flapkbZ ç.kkyh dh fofHkUu njksa vkSj vko`fÙk;ksa ds rgr~ mxk, x, xzk¶VsM vkSj xSj&xzk¶VsM rjcwt ds ikS/kksa esa 
¼,½ Qy dh mit vkSj ¼ch½ iÙkh lkis{k ty va'k 

Fig. 4.8 (a) Fruit yield and (b) leaf relative water content in grafted and non-grafted watermelon plants grown 
under different rates and frequencies of drip irrigation 
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fp= 4-9 ¼,½ Tokj esa cw¡n&cw¡n flapkbZ vkSj ¼ch½ LFkk;h :i ls mBh gqbZ D;kfj;ksa esa xsgw¡ dh Qly dk [ksr –';
Fig. 4.9 Field view of (a) sorghum crop under drip irrigation and (b) wheat crop in permanent raised beds

(a) (b)

crops. Drip irrigation system reduced sodium absorption 

ratio by 19.1% over the conventional irrigation method. 

Zero tillage reduced soil carbon dioxide emission by 21% 

as compared to conventional tillage. 

Improvement in soil organic carbon and 

dehydrogenase enzyme, while decrease in salinity 

build-up, was noticed in soil profile after seven cropping 

cycles under crop residue management. Drip irrigation 

system reduced sodium content by 17.23% and EC by 

25.03% as compared to surface irrigation. In comparison 

to surface irrigation, the higher water productivity was 

observed under drip irrigation (67.9%). When comparing 

various tillage practices, it was found that permanent 

raised bed planting with furrow irrigation and crop 

residue retention was more effective in reducing soil 

salinization than conventional tillage with surface 

irrigation. Significantly higher grain yield of wheat and 

sorghum were recorded under permanent raised bed 
-1 -1(4697 kg ha  and 1920 kg ha ) followed by zero tillage 

-1 -1(4322 kg ha  and 1703 kg ha ) as compared to 
-1 -1conventional tillage (4034 kg ha  and 1589 kg ha ) under 

wheat-sorghum cropping system. 

In Lakhpat block of Kutch district of Gujarat, 

influence of six land use types (natural forest, natural 

grassland, intercropping, mono-cropping, crop rotation, 

and barren land) on soil inorganic carbon content (SIC) 

Impact of land use and management on soil quality in 

arid Gujarat

ikbZ xbZA ;|fi tqrkbZ ç.kkyh vkSj flapkbZ fof/k;ksa nksuksa dk 

Qlyksa esa ikS/kksa dh tM+ksa dh o`f) ij dksbZ lkFkZd çHkko ugha ns[kk 

x;kA ikjaifjd flapkbZ i)fr dh rqyuk esa cw¡n&cw¡n flapkbZ ds 

rgr 19-1 çfr'kr lksfM;e vo'kks"k.k vuqikr de ik;k x;kA 

'kwU; tqrkbZ ç.kkyh lss ikjaifjd tqrkbZ i)fr;ksa dh rqyuk esa e`nk 

ds dkcZu MkbZv‚DlkbM mRltZu esas 21 çfr'kr dh deh vkbZA 

Qly vo'ks"k çca/ku ds rgr lkr Qly pØksa ds ckn e`nk 

esa dkcZfud dkcZu vkSj fMgkbMªkstust ,atkbe esa lq/kkj gqvk vkSj 

e`nk dh çksQkby esa yo.krk dk fuekZ.k de gqvkA xsgw¡wa&Tokj 

ç.kkyh esa flapkbZ fof/k;ksa ds Hkhrj Åijh lrg dh e`nk yo.krk esa 

egRoiw.kZ ifjorZu ns[kk x;k] gkyk¡fd] lrgh flapkbZ dh rqyuk esa 

cw¡n&cw¡n flapkbZ ç.kkyh lksfM;e ek=k dks 17-23 çfr'kr vkSj 

[kkjsiu dks 25-03 çfr'kr rd de djus esa çHkkoh FkhA fofHkUu 

tqrkbZ çFkkvksa dh rqyuk djus ij] ;g ik;k x;k fd lrgh flapkbZ 

ds lkFk ikjaifjd tqrkbZ dh rqyuk esa e`nk yo.krk dks de djus 

ds fy, dqaM flapkbZ vkSj Qly vo'ks"k vo/kkj.k ds lkFk LFkk;h 

:i ls Å¡ph D;kfj;ksa ij jksi.k vf/kd çHkkoh ik;k x;kA 

xsgw¡&Tokj Qly ç.kkyh ds varxZr ikjaifjd tqrkbZ ¼4034 fd-xzk- 

çfr gsDVs;j vkSj 1589 fd-xzk- çfr gsDVs;j½ dh rqyuk esa 'kwU; 

tqrkbZ ¼4322 fd-xzk- çfr gsDVs;j vkSj 1703 fd-xzk- çfr gsDVs;j½ 

ds ckn LFkk;h :i ls Å¡ph D;kfj;ksa ¼4697 fd-xzk- çfr gsDVs;j 

vkSj 1920 fd-xzk- çfr gsDVs;j½ ds rgr xsgw¡ vkSj Tokj dh 

mYys[kuh; #i ls vf/kd vukt mit ntZ dh xbZA

xqtjkr ds dPN ftys ds y[kir Cy‚d esa e`nk esa 

vdkcZfud dkcZu va'k ij Ng Hkwfe mi;ksx ds çdkjksa ¼çk—frd 

'kq"d xqtjkr esa e`nk dh xq.koÙkk ij Hkwfe mi;ksx vkSj çca/ku dk 

çHkko
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ou] çk—frd pjkxkg] varj&Qly] ,dy Qly] Qly pØ 

vkSj catj Hkwfe½ ds çHkko dh tk¡p dh xbZA Hkwfe mi;ksx çdkjksa dk 

eq[; çHkko lkaf[;dh; :i ls lkFkZd ik;k x;k ¼osYp dk ,Q

¼5] 73-1½ ¾ 12-4] ih&eku<0-001½A catj Hkwfe esas 0-84±0-141 

Áfr'kr vkSlr vdkcZfud dkcZu va'k FkkA Qly pØ us 

0-697±0-145 Áfr'kr dk FkksM+k de vkSlr vdkcZfud dkcZu va'k 

çnf'kZr fd;k] tcfd varj&Qly us 0-753±0-227 Áfr'kr 

vkSlr vdkcZfud dkcZu va'k ntZ fd;kA ,dy Qly esa vkSlr 

vdkcZfud dkcZu va'k dk eku 0-795±0-238 Áfr'kr jgk] 

çk—frd ou us 1-221±0-433 Áfr'kr dk mPp vkSlr vdkcZfud 

dkcZu va'k çnf'kZr fd;k] vkSj çk—frd pjkxkg us 1-134±0-396 

Áfr'kr dk vkSlr eku çnf'kZr fd;kA Vdh iksLV&g‚d ijh{k.k us 

catj Hkwfe vkSj vU; Jsf.k;ksa ds chp e`nk ds çHkko esa lkFkZd 

vlekurk,a n'kkZbZA fo'ks"k :i ls] catj Hkwfe us çk—frd ou] 

çk—frd pjkxkg] varj&Qly] ,dy Qly] vkSj Qly pØ dh 

rqyuk esa lkaf[;dh; :i ls e`nk dh vyx&vyx vkSlr lajpuk 

çnf'kZr dh] ftlesa Øe'k% 0-145] 0-0883] 0-0467] &0-379 vkSj 

&0-2925 ds vkSlr varj ntZ fd, x,A bu rqyukvksa ds fy, 

ih&eku 0-146] 0-706] 0-982] <0-001 vkSj <0-001 us e`nk 

vdkcZfud dkcZu va'k esa lkFkZd varj n'kkZ;kA

Ng o"khZ; vukj ¼fdLesa Hkxok] e`x cgkj½ ds ikS/kksa esa yo.krk 

çca/ku ds fy, rhu QfVZxs'ku vuqlwph ¼,Q1 & 34%22%22%22] 

,Q2 & 20%30%10%40] vkSj ,Q3 & 20%40%20%20½ tks fd ikS/ks ds 

fodkl ds pkj pj.kksa esa ,uihds moZjd dh vuq'kaflr [kqjkd dk 

çfr'kr 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 iztkfr½] ekbdksjkbZty dod] 

ekbØksfc;y i‚fyej] oehZo‚'k vkSj áwfed ,flM dk mi;ksx 

dkcZfud lq/kkjdksa ds :i esa fd;k x;kA 

fofHkUu Qly pj.kksa esa QfVZxs'ku vuqlwph ,Q3 

¼20%40%20%20½ ds rgr vf/kdre ikS/ks dh Å¡pkbZ 2-30 ehVj] ikS/ks 

dk QSyko iwoZ&if'pe 2-36 vkSj mŸkj&nf{k.k 2-41 ehVj vkSj 

dkWyj O;kl 50-2 fe-eh- ns[kk x;kA lq/kkjdksa esa] ãwfed ,flM 

¼50 xzke izfr ikS/kk½ us vukj dh vf/kdre mit fo'ks"krk,a tSls 

ikS/ks dh Å¡pkbZ ¼2-48 eh-½ ikS/ks dk QSyko ¼iwoZ&if'pe 2-57 vkSj 

mŸkj&nf{k.k 2-68 eh-½ vkSj dkWyj O;kl ¼57-1 fe-eh-½ n'kkZbZA 

mipkj ,Q3 ¼34-0 feyh-bZD;q- çfr yhVj½ vkSj áwfed 

,flM ¼22-3 feyh-bZD;q- çfr yhVj½ mipkj ds rgr lksfM;e 

e`nk lq/kkjdksa vkSj QfVZxs'ku ds ek/;e ls vukj esa yo.krk 

çca/ku

was examined. The main effect of land use types was 

found to be statistically significant (Welch's F  = 12.4, (5, 73.1)

p <0 .001). Barren land exhibited the mean value of SIC as 

0.84±0.141%. Crop rotation demonstrated a slightly 

lower mean value of SIC (0.697±0.145%), while it was 

0.753±0.227% in intercropping. Mono-cropping had the 

mean SIC value of 0.795±0.238, natural forest exhibited a 

higher mean value of 1.221±0.433%, and natural 

grassland showed the mean value of 1.134±0.396%. 

Tukey post-hoc test revealed significant disparities in soil 

impact between barren land and other categories. 

Specifically, barren land exhibited the statistically 

different mean value of soil compositions as compared to 

that of crop rotation, intercropping, mono-cropping, 

natural forest, and natural grassland, with the respective 

mean differences of 0.145, 0.0883, 0.0467, -0.379, and 

-0.2925. The p-values for these comparisons were 0.146, 

0.706, 0.982, <?0.001, and <0?.001, indicating significant 

differences in the mean value of SIC. 

Six-year-old pomegranate (cv. Bhagwa) plants were 

subjected to soil salinity management using three 

fertigation schedules (F - 34:22:22:22; F - 20:30:10:40; 1 2 

and F - 20:40:20:20) representing percentage of 3 

recommended dose of NPK fertilizer at four growth 

stages. Plant growth promoting rhizobacteria (PGPR) 

consortia (Penicillium, Pseudomonas and Azospirillum 

sp.), mycorrhizal fungi, microbial polymer, vermi-wash 

and humic acid were used as organic amendments. 

The maximum plant height (2.30 m), plant 

spread (E-W 2.36 m and N-S 2.41 m) and collar 

diameter (50.2 mm) were observed under fertigation 

schedule F  (20:40:20:20% of NPK at different crop 3

stages). Among the amendments, the highest yield 

attributes of pomegranate viz., plant height (2.48 m), 

plant spread (E-W 2.57 m and N-S 2.68 m) and collar 

diameter (57.1 mm) were observed under humic acid 
-1(50 g plant ). 

Salinity management in pomegranate through soil 

amendments and fertigation 
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lap; lcls de ns[kk x;kA çfr Qy vukj nkuk dk otu ¼134-7 

xzke½] 100&vukj nkuk dk otu ¼37-6 xzke½] çfr Qy vukj 

nkuk dh la[;k ¼544-4½ vkSj] çfr Qy fNyds dk otu ¼101-7 

xzke½ vkSj lkFk gh e`nk xq.kksa tSls fd MhgkbMªkstust ¼91-8 

ekbØksxzke Vhih,Q çfr xzke çfr fnu½] ¶yksjsflu MkbZ,slhVsV 

¼11-2 ekbØksxzke ,Qlh çfr xzke çfr ?kaVk½ vkSj {kkjh; QksLQsVst 

¼66-5 ekbØksxzke ih,uih çfr xzke çfr ?kaVk½] miyC/k u=tu 

¼226-4 fd-xzk- çfr gsDVs;j½] QkWLQksjl ¼14-7 fd-xzk- çfr 

gsDVs;j½] iksVk'k ¼215-3 fd-xzk- çfr gsDVs;j½] vkSj iksVsf'k;e 

¼0-82 feyh-bZD;q- çfr yhVj½] dsfY'k;e ¼35-5 feyh-bZD;q- çfr 

yhVj½ vkSj eSXuhf'k;e ¼7-54 feyh-bZD;q- çfr yhVj½ dh lkaærk ds 

vf/kdre eku áwfed ,flM mipkj ds rgr ntZ fd, x,A

The lowest sodium accumulation was also observed 
-1 -1under F  (34.0 meq L ) and humic acid (22.3 meq L ) 3

-1treatments. The highest value of aril weight fruit  (134.7 
-1g), 100 arils weight (37.6 g), number of arils fruit  (544.4) 

-1and rind weight fruit  (101.7 g) as well as soil enzymes 
-1 -1(dehydrogenase - 91.8 µg TPF g  day , fluorescein 

-1 -1diacetate - 11.2 µg FC g  hr  and alkaline phosphates - 
-1 -1 -166.5 µg p-NP g  hr ), available N (226.4 kg ha ), P (14.7 

-1 -1kg ha ), K (215.3 kg ha ), and concentrations of K (0.82 
-1 -1 -1meq L ), Ca (35.5 meq L ) and Mg (7.54 meq L ) were 

recorded under humic acid treatment. 
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lgtu dh pkjk mRiknu rduhd ,oa i'kq/ku mRikndrk esa lq/kkj 

flapkbZ ,oa ikS/kksa ds jksi.k ?kuRo ds fofHkUu Lrjksa dk lgtu ds 

rktk ,oa lw[ks tSoHkkj mit ij çHkko%

ekjokM+h HksM+ dh 'kkjhfjd c<+okj ij lgtu dh iÙkh&vk/kkfjr 
vkgkj dk çHkko%

 jksi.k ?kuRo 40]000] 

20]000] 10]000 vkSj 6]666 ikS/ks çfr gsDVs;j ds fglkc ls mxk, 

x, lgtu ds ikS/kksa dks flapkbZ ds pkj Lrjksa ;Fkk 100 izfr'kr 

lap;h iSu ok"iksRltZu ¼lhihbZ½] 80 izfr'kr lhihbZ] 60 izfr'kr 

lhihbZ vkSj 40 izfr'kr lhihbZ dh nj ls flafpr fd;k x;kA 

tqykbZ ls flracj ds nkSjku cjlkr ds ekSle esa flapkbZ ugha nh 

xbZA rktk vkSj lw[ks tSoHkkj mit ds vkdyu ds fy, vxLr] 

uoEcj] ekpZ ,oa twu eghuksa esa ikS/kksa ds uewus fy, x,A v/;;u esa 

fofHkUu flapkbZ Lrjksa ,oa jksi.k ?kuRo ds lkFk ifÙk;ksa ds mRiknu 

esa lkFkZd lkaf[;dh; varj ik;k x;kA 40 izfr'kr lhihbZ dh nj 

ls flafpr ikS/kksa ls lcls vf/kd rktk ¼38-50 Vu çfr gsDVs;j½ ,oa 

lw[ks ¼8-10 Vu çfr gsDVs;j½ tSoHkkj dh mit çkIr gqbZ tks fd 

100 izfr'kr lhihbZ Lrj ls lkaf[;dh; :i ls vf/kd jgh 

¼fp= 5-1,½A blh izdkj vf/kd l?ku ikS/kksa ¼40]000 ikS/ks izfr 

gsDVs;j½ ls lcls vf/kd rktk ¼56-94 Vu çfr gsDVs;j½ ,oa lw[ks 

¼11-88 Vu çfr gsDVs;j½ tSoHkkj dh mit ntZ dh xbZ tks O;kid 

:i ls QSys ikS/kksa ¼fp= 5-1ch½ dh rqyuk esa vf/kd jghA 

 lgtu dh iÙkh&vk/kkfjr lEiw.kZ vkgkj ds 
çHkko dk ewY;k¡du ekjokM+h eseuksa dh 'kkjhfjd c<+okj ij fd;k 

Agro-techniques for Moringa oleifera fodder 

production and improvement of livestock productivity 

Fresh and dry leaf yield of Moringa oleifera at varying 

irrigation levels and planting density:

Effect of feeding Moringa oleifera leaf based 

concentrate feed on growth performance of Marwari 

lambs:

 Moringa plants 

grown at the density of 40,000, 20,000, 10,000 and 6,666 
-1plants ha  were irrigated at four levels of cumulative pan 

evaporation (CPE) viz., 100% CPE, 80% CPE, 60% CPE 

and 40% CPE. During rainy season, spreading across July 

to September, no irrigation treatments were imposed. 

Plants were cut four times in the months of August, 

November, March and June for estimation of fresh and dry 

leaf yields. The leaf yield varied significantly with 

irrigation levels and planting densities. The total fresh and 
-1dry leaf yields of 38.50 and 8.10 t ha  were recorded with 

40% CPE level of irrigation, which was significantly 

higher over 100% CPE (Fig. 5.1a). Similarly, the highly 
-1dense plants (40,000 plants ha ) recorded the highest 

-1 -1fresh (56.94 t ha ) and dry (11.88 t ha ) leaf yields, which 

were significantly higher than that recorded in widely-

spaced plantings (Fig. 5.1b).

 The effect of Moringa oleifera leaf meal (MLM) 

based complete feed was assessed on growth performance 

i'kq/ku mRiknu ,oa izca/ku lq/kkj
Improvement of Livestock Production and Management 

fp= 5-1 ¼,½ de flapkbZ ,oa ¼ch½ ikS/kksa ds vUrjky dk lgtu dh ifÙk;ksa ds mRiknu ij çHkko
Fig. 5.1 Effect of (a) deficit irrigation and (b) plant spacing on leaf yield of Moringa oleifera
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x;kA bl ç;ksx ds fy, 4 eghus dh mez ds 27 eseuksa dk p;u 
fd;k x;k vkSj mUgsa vyx&vyx 'kkjhfjd otu okys 3 lewgksa 
;Fkk lewg&1 ¼vf/kd otu okys½] lewg&2 ¼e/;e otu okys½ 
vkSj lewg&3 ¼de otu okys½ esa foHkkftr fd;k x;kA ç;ksx ds 
vkjaHk esa lHkh eseusa leku mez ds Fks] ysfdu lewg&1 ds eseuksa dh 
rqyuk esa lewg&2 ,oa lewg&3 ds eseuksa dk otu de FkkA tUe ls 
3 eghus dh mez rd eseuksa dks mudh ek¡ ds lkFk j[kdj ikyk 
x;k ,oa lkFk&lkFk 20 çfr'kr ØwM çksVhu vkSj 75 çfr'kr dqy 
ikpd iks"kd rRo okys Øhi feJ.k vkgkj dh dqN ek=k Hkh nh 
xbZA bl ç;ksx ds fy, lewg 1] 2 vkSj 3 ds eseuksa gsrq ljlksa ds 
cht dh [kyh ds LFkku ij Øe'k% 0] 6 vkSj 10 çfr'kr lgtu dh 
ifÙk;ksa dks 'kkfey djds ,d fo'ks"k vkgkj rS;kj fd;k x;kA 
eseuksa dks fn, tkus okys laiw.kZ vkgkj esa 60 Hkkx pkjk feJ.k ¼Xokj 
QYdVh] ewax pkjk vkSj [kstM+h ifÙk;k¡ 45%45%10½ vkSj 40 Hkkx 
nkuk feJ.k Fks rkfd laiw.kZ vkgkj esa 13-08 çfr'kr ØwM çksVhu 
vkSj 72 çfr'kr dqy ikpd iks"kd rRo izkIr gks ldsA eseuksa dks 
10 eghuksa dh vk;q rd 800 xzk- çfr fnu çfr i'kq dh nj ls laiw.kZ 
vkgkj 6 eghus dh vof/k rd c<+rs pyu esa fn;k x;kA 

ç;ksx dh vof/k ds nkSjku ,d i[kokM+s ds varjky ij eseuksa 
dk 'kkjhfjd Hkkj ntZ fd;k x;kA lewg 1] 2 vkSj 3 ds eseuksa esa 
dqy otu o`f) Øe'k% 14-71 1-01] 15-21 0-98 ,oa 17-57 1-13 
fd-xzk- ntZ dh xbZ ¼rkfydk 5-1½A lewg&3 ds eseuksa esa vkSlr 
nSfud o`f) vf/kd ¼96-52 6-19 xzk- çfr fnu½ jgh] blds ckn 
lewg&2 ds eseuksa dk LFkku jgk ¼83-58 5-40 xzk- çfr fnu½ vkSj 
lewg&1 esa lcls de ¼80-83 5-52 xzk- çfr fnu½ nSfud c<+okj 
ns[kh xbZA ;s ifj.kke lgtu iÙkh vk/kkfjr lEiw.kZ vkgkj ds 
ldkjkRed çHkko dks bafxr djrs gSaA lgtu&;qä vkgkj dk 
eknk eseuksa dh rqyuk esa uj eseuksa ds 'kkjhfjd otu esa o`f) ij 
vf/kd çHkko iM+kA lewg&3 ds uj vkSj eknk eseuksa esa] fu;a=.k 
lewg ¼lewg&1½ dh rqyuk esa] 'kjhj ds otu esa vf/kd o`f) ns[kh 
xbZA 'kjhj ds otu esa cnyko us lHkh lewgksa esa o`f)'khy ço`fÙk 
n'kkZbZ] ysfdu lewg&3 ds eseuksa esa 7osa i[kokM+s ds ckn rqyukRed 
:i ls rst o`f) ns[kh xbZ ¼fp= 5-2½A

xgu vkSj v/kZ&xgu çca/ku ç.kkfy;ksa ds vUrxZr ikyh xbZ 
nw/k nsus okyh Fkkjikjdj xk;ksa ls dkcZu Mkbv‚DlkbM mRltZu 
dh ek=k Kkr djus ds fy, ,d v/;;u fd;k x;kA çR;sd 
ç.kkyh esa v/;;u ds fy, ik¡p i'kq FksA l?ku ç.kkyh ls çcaf/kr 
i'kqvksa ds fy, gjk pkjk ¼10 fd-xzk- izfr i'kq½ vkSj lw[kk pkjk 
¼4 fd-xzk- izfr i'kq½ 1-0 gsDVs;j {ks=Qy ls mRikfnr fd;k x;k 
tcfd v/kZ&l?ku ç.kkyh ls çcaf/kr i'kqvksa dks vxLr ls vDVwcj 
ds nkSjku vatu pjkxkg esa pjk;k x;k rFkk çfrfnu i'kq ckM+s esa 
4 fd-xzk- izfr i'kq lw[kk pkjk fn;k x;kA gjs pkjs esa fxuh ?kkl 

± ± ±

±

±

±

nw/k nsus okyh Fkkjikjdj xk;ksa dk dkcZu infpà ewY;k¡du

of Marwari lambs. For the study, 27 lambs of 4 months age 

were selected and divided into 3 groups having variable 

body weights (BW), i.e. T-1 (High BW), T-2 (Medium 

BW) and T-3 (Low BW). At the start of experiment, the 

lambs were of similar age but had variable body weights 

in T-2 and T-3 groups compared to the weights of T-1 

group lambs. In pre-weaning period of birth to 3 months 

age, all the lambs were allowed to suckle their dams with 

the provision of some creep mixture having 20% crude 

protein (CP) and 75% total digestive nutrient (TDN). The 

diets fed during the feeding trial were formulated by 

replacing the conventional protein resource of mustard 

seed cake in the concentrate mixture on iso-nitrogenous 

basis by MLM at the level of 0 (T-1), 6% (T-2) and 10% 

(T-3). The pelleted complete feeds offered to lambs had 60 

parts of roughage mixture (guar phalgati, mung fodder 

and khejri leaves 45:45:10) and 40 parts of concentrate 

mixture so as to have 13.08% CP and 72% TDN in the 
-1 -1complete feed. The feed was offered @ 800 g d  animal  

in increasing trend for 6 months till lambs attained the age 

of 10 months. 

The body weight of lambs was recorded at 

fortnightly interval during the experimental period. Total 

body weight gain in T-1, T-2 and T-3 was 14.71±1.01, 

15.21±0.98 and 17.57±1.13 kg, respectively (Table 5.1). 

The average daily gain (ADG) in weight was higher 
-1(96.52±6.19 g d ) in lambs of T-3 group, followed by T-2 

-1group lambs (83.58±5.40 g d ) while it was lowest in the 
-1lambs of T-1 group (80.83±5.52 g d ) indicating positive 

effect of MLM rich diets on lambs of T-2 and T-3 groups. 

The effect of these MLM rich diets was more in male 

lambs than in female lambs. The higher ADG was 

observed in male and female lambs of T-3 group. The 

body weight gain pattern showed the incremental trend in 

all groups but the lambs of T-3 group showed 
thcomparatively faster growth after 7  fortnight (Fig. 5.2). 

A study on carbon dioxide emission was conducted 
on lactating Tharparkar cattle maintained under intensive 
and semi-intensive management systems. Each system 
had five cattle. The intensively managed cattle were given 

-1green fodder (10 kg animal ) and dry roughages (4 kg 
-1animal ) produced from the cultivated field of 1.0 ha. 

However, the semi-intensively managed cattle were 
grazed on the Cenchrus ciliaris pasture during August-

Assessment of carbon footprints of lactating 

Tharparkar cattle
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fp= 5-2- ekjokM+h eseuksa ds 'kjhj Hkkj esa i[kokM+s ds varjky ij ifjorZu
Fig. 5.2 Change in body weight of Marwari lambs at fortnight interval



107

¼25 izfr'kr½] ftatok ?kkl ¼25 izfr'kr½] dk¡Vkjfgr Fkksj 
¼20 izfr'kr½] lgtu ¼15 izfr'kr½ vkSj n'kjFk ?kkl ¼15 izfr'kr½ 
'kkfey dh xbZ tcfd lw[ks pkjs esa Tokj vkSj tbZ 'kkfey fd, 
x,A cjlkr ds ekSle ds nkSjku mxkbZ tkus okyh ?kkl vkSj 
Qlyksa ds lw[ks pkjs ls v/kZ&l?ku lewg ds lw[ks pkjs dh 
vko';drk dks iwjk fd;k x;kA 

nksuksa ç.kkfy;ksa esa i'kqvksa dh dkcZu infpà dh x.kuk 
vDVwcj ,oa mlds ckn ds eghuksa ds nkSjku dh xbZA mRlftZr 
ekuksa dks led{k dkcZu Mkbv‚DlkbM esa ifjofrZr djus ds fy, 
ehFksu ,oa ukbVªl v‚DlkbM ds ekuksa dk mi;qä dkjdksa ds lkFk 
xq.ku fd;k x;kA nksuksa ç.kkfy;ksa esa vDVwcj ekg esa mRltZu 
uoEcj dh rqyuk esa vf/kd jgkA vDVwcj esa —f"k dk;ksaZ vkSj pkjk 
ifjogu ds fy, fo|qr vkSj Mhty dh vf/kd [kir vf/kd 
mRltZu ds laHkkfor dkj.k gks ldrs gSa ¼rkfydk 5-2½A nks eghuksa 
ds nkSjku xgu çca/ku ç.kkyh ls 1453 fd-xzk- dkcZu 
Mkbv‚DlkbM çfr i'kq vkSj v/kZ&l?ku ç.kkyh ls 720 fd-xzk- 
dkcZu Mkbv‚DlkbM çfr i'kq mRlftZr gqvkA xgu ç.kkyh esa 
vka= vkSj [kkn ls dkcZu Mkbv‚DlkbM ds dqy mRltZu esa dsoy 
28 izfr'kr dk ;ksxnku jgk tcfd v/kZ&xgu ç.kkyh ds fy, ;g 
ek=k 55 izfr'kr ntZ dh xbZA 

October for green fodder, and dry roughages (4 kg 
-1animal ) were given in the cattle yard every day. The 

green fodder consisted of 25% each of guinea and jinjva 
grasses, 20% cactus and 15% each of Moringa oleifera 
and hedge lucerne. 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 during rainy 
season. 

The carbon footprints of animals of both the systems 
were recorded from October onwards. The methane and 
nitrous oxide values were multiplied by suitable factors to 
convert the emission values into equivalent carbon 
dioxide. Carbon emission in October was more than that 
in November in both the systems primarily due to more 
consumption of electricity and diesel for farm operations 
and fodder transportation (Table 5.2). Total per cattle CO  2

emission was 1453 kg in the intensively managed system 
and 720 kg in the semi-intensive system during the two 
months. In intensive system, enteric and manure 
contributed only 28% of the total CO  emission whereas 2

corresponding value for semi-intensive system was 55%. 
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çkÑfrd jky vkSj xksan dk lap;u ,oa çlaLdj.k

vukj ds Qyksa dk 'kq"du ,oa iSdsftax

 

dqeV ds dqy 6]355 isM+ksa dks dktjh&xksan mRçsjd ls 

mipkfjr fd;k x;k] ftlds ifj.kkeLo:i yxHkx 3]180 fd-xzk- 

vjch xksan dk mRiknu gqvkA ckM+esj ftys dh pkSgVu vkSj ck;rq 

rglhyksa] vkSj tks/kiqj ftys dh 'ksjx<+ vkSj Qyksnh rglhyksa ds 

31 ls vf/kd xk¡oksa rFkk ukxkSj] tSlyesj vkSj tkykSj ftyksa ds 

dqN xk¡oksa esa fdlkuksa us cM+s iSekus ij vjch xksan mRçsj.k rduhd 

dks viuk;kA vjch xksan dk LFkkuh; cktkj esa vkSlr Hkko 800 

#i, çfr fd-xzk- FkkA bl çdkj] laLFkku esa iath—r mä xk¡oksa ds 

fdlkuksa us 34-98 yk[k #i, dh vk; vftZr dhA 

 laLFkku ds 

vuqla/kku {ks=] lkFk gh fdlku ds [ksr ls çk—frd :i ls 

mRlftZr vkSj çsfjr vjch xksan ds uewus ,d= fd, x,A çsfjr 

xksan dk ih,p ¼4-4 ls 4-5½ çk—frd :i ls mRlftZr xksan ¼4-6 ls 

4-7½ dh rqyuk esa FkksM+k de ik;k x;kA blh rjg] çsfjr xksan dh 

';kurk ¼22-8 ls 27-0 lsaVhikWbt½ çk—frd :i ls mRlftZr xksan 

¼19-4 ls 24-4 lsaVhikWbt½ dh rqyuk esa FkksM+h vf/kd ikbZ xbZA 30 

fMxzh ls 390 fMxzh lsfYl;l rd ds rkieku ifjorZu ij fofHkUu 

xksan ds uewuksa ds Å"eh; O;ogkj us 50 fMxzh ls 100 fMxzh 

lsfYl;l ij f'k[kj ds lkFk lekurk fn[kkbZA xksan ds ,FksQ‚u 

vo'ks"k fo'ys"k.k esa ,FksQ‚u ds vo'ks"k ds lk{; izkIr ugha gq,A

 xksan ds fofHkUu 

uewuksa ds fy, gkbijLisDVªy Nfo;ksa }kjk –'; {ks= ¼400 ls 550 

uSuks eh-½ esa vyx&vyx :ikRed fo'ks"krk,¡ ntZ dh xbZA dqeV 

}kjk –'; {ks= esa tcfd foyk;rh ccwy }kjk ,uvkbZvkj {ks= esa 

mPpre ijkorZu rhozrk ns[kh xbZA feykoV ds ifj.kkeLo:i 

eq[; :i ls –'; {ks= esa ijkorZu rhozrk esa deh ikbZ xbZ ftlls 

:ikRed fo'ks"krkvksa esa lkFkZd cnyko ns[kk x;kA feykoV c<+us 

ds lkFk dqeV dh ijkorZu rhozrk de gks xbZA vkaf'kd U;wure 

oxZ foHksnd fo'ys"k.k }kjk dqeV vkSj dhdj ds fiDly esa 

lQyrkiwoZd foHksn fd;k x;kA feykoV ds Lrj esa o`f) gksus ij] 

dqeV dks n'kkZus okys fiDly dh la[;k de gks xbZ] tcfd dhdj 

dks n'kkZus okys fiDly dh la[;k c<+ xbZ ¼fp= 6-1½A 

vukj ¼fdLe Hkxok½ ds v/kZ ifjiDo ¼13-6 fczDl½ Qyksa dks 

60 fMxzh lsfYl;l vkSj 80 fMxzh lsfYl;l ij xeZ gok okys 

vksou esa lq[kk;k x;kA Qyksa esa ueh dks dqN le;karjky ij ekirs 

xksan ds uewuksa dk HkkSfrd&jklk;fud y{k.k o.kZu%

gkbijLisDVªy besftax }kjk xksan dk çek.khdj.k%

Harvesting and processing of natural resins and gums

A total of 6,355 trees of Acacia senegal were treated 

with CAZRI gum inducer, resulting in the production of 

approximately 3,180 kg of gum Arabic. The gum inducing 

technology has been adopted on large scale by farmers of 

more than 31 villages of Chauhatan and Baytu tehsils of 

Barmer district; Shergarh and Phalodi tehsils of Jodhpur 

district; and some villages of Nagaur, Jaisalmer and Jalore 
-1districts. The average rate of gum Arabic was Rs. 800 kg  

in local market. Thus, farmers of said villages registered at 

the institute earned revenue of Rs. 34.98 lakhs.

 

Naturally exuded and induced gum arabic samples were 

harvested from the institute research farm as well as from 

farmers' field. The pH of the induced gum was found to be 

slightly lower (4.4 to 4.5) than that of naturally exuded 

gum (4.6 to 4.7). Similarly, viscosity of induced gum was 

slightly higher (22.8 to 27 cP) than that of naturally 

exuded gum (19.4 to 24.4 cP). The thermal behaviour of 

different gum samples at temperature change from 30°C 

to 390°C showed similar pattern with peak at 50°C to 

100°C. The ethephon residue analysis of the gum showed 

no detectable traces of ethephon. 

 

The hyperspectral  images revealed dist inct  

morphological features in the visible region (400-550 nm) 

for different gum samples. A. senegal exhibited the 

highest reflection intensity in the visible region and P. 

juliflora dominated in the NIR region. Adulteration 

reduced the reflectance intensity mainly in the visible 

region, and as a result, significant shift in morphological 

features was observed. Furthermore, the reflectance 

intensity of A. senegal decreased with increasing 

adulteration. Partial Least Square Discriminant Analysis 

(PLS-DA) successfully differentiated pixels of A. senegal 

and A. tortilis. On increasing the adulteration level, the 

number of pixels representing A. senegal decreased, while 

those representing A. tortilis increased (Fig. 6.1). 

Physico-chemical characterization of gum samples:

Authentication of gums by hyperspectral imaging:

ikni mRikn ,oa ewY; lao)Zu
Plant Products and Value Addition
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gq, 60 fMxzh lsfYl;l ij 5-40 çfr'kr ueh vkSj 80 fMxzh 

lsfYl;l ij 1-73 çfr'kr ueh çkIr gksus rd Qyksa dk 'kq"du 

fd;k x;kA lq[kk, x, Qyksa dks ftiy‚d] vf/kd ?kuRo okyh 

i‚yhFkhu vkSj /kkrq—r i‚fy,LVj i‚yhFkhu ikmp dk mi;ksx 

djds ¼fp= 6-2½ fuokZr vkSj xSj&fuokZr fLFkfr;ksa ds rgr~ laxzfgr 

fd;k x;kA xSj&fuokZr esa vf/kd ?kuRo okyh i‚yhFkhu vkSj 

/kkrq—r i‚fy,LVj i‚yhFkhu ikmp esa Qyksa ds jax ij fdlh Hkh 

çHkko ds fcuk vkB eghus dh HkaMkj.k vk;q ntZ dh xbZ] tcfd 

ftiy‚d ikmp esa bu Qyksa dk jax Qhdk iM+ x;kA Qyksa ds 

vukj nkus vkil esa fpid x, vkSj fuokZr iSfdax esa xk¡Bksa esa cny 

x,A okrkoj.k ds rkieku ij laxzfgr Qyksa dk jax Qhdk iM+ 

x;k] tcfd ç'khrhr HkaMkj.k us vf/kd ?kuRo okyh i‚yhFkhu vkSj 

/kkrq—r i‚fy,LVj i‚yhFkhu ds ikmp esa Qyksa ds jax dks lajf{kr 

j[kkA

Drying and packaging of pomegranate fruits

Under-ripe (13.6°brix) fruits of pomegranate (cv. 

Bhagwa) were dried in a hot air oven at 60ºC and 80°C. 

Moisture of the fruits was measured intermittently to 

achieve final moisture content of 5.40% at 60°C and 

1.73% at 80°C. The dried samples were stored under 

vacuum and non-vacuum conditions using zip lock, high 

density polyethylene (HDPE) and metalized polyester 

polyethylene (MPP) pouches (Fig. 6.2). Shelf-life of 8 

months was realized without any perceivable effect on 

colour of the sample in HDPE and MPP pouches without 

vacuum, while samples were dis-coloured in zip-lock 

pouches. In the vacuum packaging, samples' arils were 

stuck together and converted into lumps. The samples 

stored at ambient temperature were dis-coloured while 

fp= 6-1 feykoVh vkSj dqeV ds 'kq) xksan ds oxhZdj.k ds fy, ih,y,l&Mh, e‚My dk vkmViqV
Fig. 6.1 Output of PLS-DA model for classification of adulterated and pure A. senegal gum

fp= 6-2 ftiy‚d] vf/kd ?kuRo okyh i‚yhFkhu vkSj /kkrq—r i‚fy,LVj i‚yhFkhu ikmp esa laxzfgr Qyksa ds uewus
Fig. 6.2 Samples stored in zip lock, HDPE and MPP pouches 
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cktjk vkSj 'kq"d Qy&vk/kkfjr ,DlVªwMsV~l dh iSdsftax

cktjk vkSj 'kq"d Qy&vk/kkfjr ,DlVªwMsV~l ds çlaL—r 

uewuksa dks vf/kd ?kuRo okyh i‚yhFkhu ¼180 fe-eh- xst½ vkSj 

/kkrq—r i‚fy,LVj i‚yhFkhu ¼40 fe-eh- xst½ esa iSd djds 

ifjos'kh; fLFkfr esa laxzfgr fd;k x;k vkSj 30 fnuksa ds varjky ij 

eqä olk;qä vEy esa ifjorZu ns[kk x;kA ifjos'kh; HkaMkj.k 

fLFkfr;ksa esa /kkrq—r i‚fy,LVj i‚yhFkhu ds varZxr ,DlVªwMsV~l 

ds fy, ik¡p eghus dh HkaMkj.k vk;q ntZ dh xbZA 120 fnuksa ds ckn 

vf/kd ?kuRo okyh i‚yhFkhu esa eqä olk;qä vEy dh ek=k gok 

ds lkFk Hkjs x, ikmp esa 0-05 ls de ds Lrj ls c<+dj 0-32 

çfr'kr ikbZ xbZ vkSj ukbVªkstu ds lkFk Hkjs x, ikmp esa 0-28 

çfr'kr rd c<+ xbZA gkyk¡fd] 150 fnuksa ds ckn gok vkSj 

ukbVªkstu ls Hkjs /kkrq—r i‚fy,LVj i‚yhFkhu esa ;g 0-10 çfr'kr 

ls Hkh de ik;k x;kA vf/kd ?kuRo okyh i‚yhFkhu esa gok ds lkFk 

Hkjs x, ikmp esa cklhiu dh 'kq#vkr vkSj dqjdqjkiu esa {kfr ns[kh 

xbZ] gkykafd /kkrq—r i‚fy,LVj i‚yhFkhu ds fy, ;s ux.; ik, 

x,A

refrigerated storage preserved the colour in HDPE and 

MPP pouches.

Processed samples of pearl millet and fruit-based 

extrudates were packaged in high density polyethylene 

(HDPE) (gauge 180 mm), and metalized polyester 

polyethylene (MPP) (gauge 40 mm) pouches and stored at 

ambient condition and changes in free fatty acids were 

recorded at 30-day interval. Shelf-life of five months was 

observed for extrudates stored in MPP at ambient 

conditions. The level of free fatty acids in HDPE 

packaging after 120 days increased from less than 0.05% 

to 0.32% when filled with air and up to 0.28% when filled 

with nitrogen. However, it was less than 0.10% in case of 

MPP filled with air and nitrogen after 150 days. Early 

onset of rancidity and loss of crispiness was observed in 

case of HDPE packaging when filled with air and 

negligible for MPP. 

Packaging of pearl millet and arid fruit-based 

extrudates 
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bZlcxksy ds jksx ,oa dhV

jch dh Qlyksa esa dhVuk'kh izca/ku 

if'peh jktLFkku ds tSlyesj] ckM+esj vkSj tks/kiqj ftyksa esa 

27 LFkkuksa ij bZlcxksy dh Qly esa jksxksa vkSj dhVksa ds çdksi ij 

,d losZ{k.k fd;k x;kA tSlyesj ftys esa tM+ xyu] vYVjusfj;k 

CykbV] e`nqjksfey vkflrk vkSj vkX;k laØe.k tSlh chekfj;k¡ ntZ 

dh xbZA nks LFkkuksa ij de vkcknh ds lkFk vkX;k laØe.k ns[kk 

x;kA jksxksa esa] tSlyesj ftys ds pkMw vkSj pkMq&2 xk¡oksa esa tM+ 

xyu laØe.k dk vf/kdre izdksi Øe'k% 31-54 çfr'kr vkSj 

71-82 çfr'kr ik;k x;kA vYVjusfj;k CykbV nwljh lcls vf/kd 

ntZ dh xbZ chekjh Fkh] ftlesa vf/kdre vkSlr çfr'kr jksx 

?kVuk ¼32-79 çfr'kr½ eksgux<+ ds 'kgjh {ks= esa rFkk vf/kdre 

çfr'kr jksx ?kVuk ¼59-15 çfr'kr½ thjks vkjMh&2 {ks= esa ikbZ 

xbZA dhVksa ds ekeys esa] ekgw] gsfydksoikZ] dkyh lqaMh vkSj nhed 

dk çdksi ntZ fd;k x;k] ftlesa vU; dhVksa dh rqyuk esa ekgw dh 

la[;k vf/kd FkhA dqN LFkkuksa ij gsfydksoikZ] dkyh lqaMh vkSj 

nhed dk çdksi Hkh de la[;k esa ntZ fd;k x;kA ekgw laØe.k 

¼la[;k çfr ikS/kk½ vf/kdre ¼135-8½ thjks vkjMh&2 esa vkSj vkSlr 

vf/kdre ¼88-07½ tSlyesj ftys ds eksgux<+ ugjh {ks= esa FkkA 

e`nqjksfey vkflrk vkSj vYVjusfj;k CykbV dh çfr'kr jksx ?kVuk 

ds lkFk&lkFk dhVksa dk çdksi ugj&flafpr {ks= esa vf/kdre 

ns[kk x;k] tcfd Vîwcosy&flafpr {ks= esa tM+ lM+u dk çdksi 

vf/kd ik;k x;kA ckM+esj ftys ds] f'ko esa tM+&xyu ¼25-45 

çfr'kr½ ds fy,] HkwM+k Fkyk esa e`nqjksfey vkflrk ¼17-14 çfr'kr½ 

ds fy, rFkk f'ko esa vYVjusfj;k CykbV ¼22-5 çfr'kr½ ds fy, 

vf/kdre çfr'kr jksx ?kVuk ntZ dh xbZA tks/kiqj ftys esa jksx 

dk çdksi 10 çfr'kr ls de Fkk] tks çca/ku i)fr;ksa ds çfr 

vf/kd Kku Lrj dks n'kkZrk gS] ftlds ifj.kkeLo:i {ks= esa jksx 

dk çdksi de gksrk gSA 

dhVuk'kdksa dh çHkkodkfjrk ds ewY;k¡du gsrq puk] thjk ,oa 

ljlksa dh Qlyksa ij ç;ksx fd, x,A fdlh fu;a=.k dh 

vuqifLFkfr esa V‚yQsuik;jsM 15 bZ-lh- 2-0 fe-yh- çfr yh- dh nj 

ls] Mk;QsafV;wjksu 50 MCY;wih 1-0 xzk- çfr yh- dh nj ls] 

Dyksj,aVªhfufyçksy 18-5 ,llh 0-2 fe-yh- çfr yh- dh nj ls] 

Diseases and insect pests of isabgol

Insect-pest management in rabi season crops

A survey on diseases and insect pest incidence in the 

isabgol crop was conducted at 27 locations in Jaisalmer, 

Barmer, and Jodhpur districts of western Rajasthan. In 

Jaisalmer district, diseases like root rot complex, 

alternaria blight, downy mildew, and orobanche 

infestations were recorded. Orobanche infestations were 

observed at two places with smaller population. Among 

the diseases, root rot complex infestation was higher with 

maximum 31.54 and 71.82 per cent disease 

incidence (PDI) in Chadu and Chadu-2 villages of 

Jaisalmer district, respectively. Alternaria blight was the 

second most recorded disease, with a maximum mean PDI 

(32.79%) in Mohangarh city and maximum PDI (59.15%) 

in Zero RD-2. In case of insect pests, aphids, helicoverpa, 

black caterpillar and termite infestations were recorded, 

with higher population of aphids than other pests. 

Helicoverpa, black caterpillar and termite infestations 

were also recorded at a few places with a smaller number. 
-1Aphid infestation (nos. plant ) was maximum (135.8) in 

Zero RD-2 and mean maximum (88.07) in Mohangarh 

canal area of Jaisalmer district. The maximum PDI of 

downy mildew and alterneria blight, as well as insect pests 

were observed in the canal-irrigated area, while root rot 

was observed in the tubewell-irrigated area. In Barmer, 

the maximum PDI was recorded for root rot (25.45%) in 

Shiv, for downy mildew (17.14%) in Bhuda Thala, and for 

alternaria blight (22.5%) in Sheo. In Jodhpur district, 

disease incidence was less than 10% showing a higher 

knowledge level for management practices, which in turn 

leads to less disease incidence in the field. 

Experiments were taken on gram, cumin and 

mustard crops to study the efficacy of insecticides. 

Insecticidal treatments namely Tolfenpyrad 15 EC @ 2.0 
- 1 - 1ml L , Diafentiuron 50 WP @ 1.0 g L ,  

-1Chlorantraniliprole 18.5 SC @ 0.2 ml L , Spinosad 2.5 
-1 -1SC @ 2.0 ml L , Emamectin benzoate 5 SG @ 0.20 g L , 

-1Spiromesifen 22.9% SC @ 1.0 ml L , Thiamethoxam 25 
-1WG @ 0.1 g L  were imposed excluding control. In gram, 

lefUor uk'khtho izca/ku
Integrated Pest Management
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LikbukslsM 2-5 ,l-lh- 0-2 fe-yh- çfr yh- dh nj ls] ,ekesfDVu 

csatks,V 5 ,lth 0-20 xzk- çfr yh- dh nj ls] LikbjkseslhQsu 

22-9 ,l-lh- 1-0 fe-yh- çfr yh- dh nj ls] Fkk;feFkksDtke 25 

MCY;wth 0-1 xzk- çfr yh- dh nj ls fofHkUu dhVuk'kd mipkj 

fd, x,A puk esa Qyh Nsnd dhM+s ds izfr DyksjsaVªkfufyçksy dk 

iz;ksx 82 çfr'kr dh çHkkodkfjrk ds lkFk lcls izHkkoh jgk rFkk 

puk dh 11-5 fDoaVy çfr gsDVs;j iSnkokj ntZ dh xbZA blds 

ckn bekesfDVu csatks,V vkSj fLiukslSM us Øe'k% 76 çfr'kr vkSj 

72 çfr'kr çHkkodkfjrk dk izn'kZu fd;kA thjk dh Qly esa ekgw 

dh la[;k dks dhVuk'kd Fkk;feFkksDtke }kjk 82 çfr'kr rd 

de djds 6-90 fDoaVy çfr gsDVs;j dh iSnkokj izkIr dh xbZ 

tcfd ljlksa esa ekgw dh la[;k dks 79 çfr'kr rd de djus ds 

lkFk 16-6 fDoaVy çfr gsDVs;j dh vf/kdre mit çkIr dh xbZA

 vukj ds 

çeq[k dhVksa dh ekSleh ?kVukvksa vkSj muds fu;a=.k ij ,d 

v/;;u fd;k x;kA ;g ns[kk x;k fd 29osa ls 52osa ekud ekSle 

lIrkg ds nkSjku ekgw] fFkzIl] lQsn efD[k;k¡] ?kqu] vukj frryh 

vkSj g‚ij tSls dbZ dhVksa us ikS/kksa dks laØfer fd;k ¼fp= 7-1½A 

uhe rsy $ LikbusVksje 11-7 ,llh ¼Øe'k% 2 $ 0-5 fe-yh- izfr 

yh- dh nj ls½ dk fNM+dko] fFkzIl ds fu;a=.k ds fy, lcls vPNk 

mipkj ik;k x;k rFkk blds ckn bfeMkDyksfçM 17-8 ,l,y $ 

vukj ds jksx ,oa uk'khtho rFkk mudk izca/ku 

dhVksa dk çdksi ,oa dhVuk'kdksa dh tSo&çHkkfork%

Chlorantraniliprole was most effective against gram pod 
-1borer with 82% efficacy and yield of 11.5 q ha  followed 

by Emamectin benzoate and Spinosad with 76% and 72% 

efficacy, respectively. Insecticide thiamethoxam was 

found most effective to reduce aphid population (up to 
-182%) in cumin with 6.90 q ha  seed yield while on 

mustard, aphid population was reduced up to 79% with 
-1maximum yield of 16.6 q ha . 

 

Seasonal incidence and control of major pests of 

pomegranate was studied. It was observed that several 

insects namely, aphids, thrips, whiteflies, mites, Anar 
th ndbutterfly and hoppers infested the plants during 29 -52  

standard meteorological weeks (Fig. 7.1). Neem oil + 
-1Spinetoram 11.7 SC (@ 2 + 0.5 ml L , respectively) was 

found the best treatment against thrips followed by the 

treatments of Imidacloprid 17.8 SL + Spinetoram 11.7 SC 
-1(@ 0.1 + 0.5 ml L , respectively) and Beauveria bassiana 

-1 -1+ Spinetoram 11.7 SC (@ 8 g or 6 ml L  + 0.9 ml L , 

respectively). Similarly, Beauveria bassiana + 
-1 -1Spinetoram 11.7 SC (@ 8 g or 6 ml L  + 0.9 ml L , 

respectively) and neem oil + Spinetoram 11.7 SC (@ 2 + 
-10.5 ml L , respectively) were found most effective against 

whiteflies followed by Imidacloprid 17.8 SL + 

Diseases and pests of pomegranate and their 

management 

Incidence of pests and bio-efficacy of pesticides:

fp= 7-1- vukj ds çeq[k jl pwlus okys dhVksa dh tula[;k xfr'khyrk
Fig 7.1 Population dynamics of major sucking pests of pomegranate
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LikbusVksje 11-7 ,l-lh- ¼Øe'k% 0-1 $ 0-5 fe-yh- izfr yh- dh nj 

ls½ vkSj C;wosfj;k cSfl;kuk $ LikbusVksje 11-7 ,l-lh- ¼Øe'k% 

8 xzk- vFkok 6 fe-yh- izfr yh- $ 0-9 fe-yh- izfr yh- dh nj ls½ ds 

fNM+dko ls fFkzIl ds fu;a=.k esa lkFkZd lQyrk feyhA blh 

çdkj] C;wosfj;k cSfl;kuk $ LikbusVksje 11-7 ,l-lh- ¼Øe'k% 

8 xzk- vFkok 6 fe-yh- izfr yh- $ 0-9 fe-yh- izfr yh- dh nj ls½ 

vkSj uhe rsy $ LikbusVksje 11-7 ,l-lh- ¼Øe'k% 2 $ 0-5 fe-yh- 

izfr yh- dh nj ls½ lQsn efD[k;ksa ds fu;a=.k gsrq lcls çHkkoh 

ik, x, rFkk blds ckn bfeMkDyksfçM 17-8 ,l-,y- $ 

LikbusVksje 11-7 ¼Øe'k% 0-1 $ 0-5 fe-yh- izfr yh- dh nj ls½ ds 

fNM+dko ls lQsn efD[k;ksa ds fu;a=.k esa lkFkZd lQyrk feyhA 

bfeMkDyksfçM 17-8 ,l-,y- $ LikbusVksje 11-7 ,l-lh- ¼Øe'k% 

0-1 $ 0-5 fe-yh- izfr yh- dh nj ls½ rFkk uhe rsy $ LikbusVksje 

11-7 ,l-lh- ¼Øe'k% 2 $ 0-5 fe-yh- izfr yh- dh nj ls½ dk 

la;kstu ekgw ds fu;a=.k gsrq lcls çHkkoh ik;k x;k rFkk blds 

ckn bfeMkDyksfçM 17-8 ,l-,y- ¼0-3 fe-yh- izfr yh- dh nj ls½ 

ds fNM+dko ls ekgw ds fu;a=.k esa lkFkZd lQyrk feyhA

-1Spinetoram 11.7 SC (@ 0.1 + 0.5 ml L . The 

combination of Imidacloprid 17.8 SL + Spinetoram 11.7 
-1 -1  SC (@ 0.1 ml L + 0.5 ml L , respectively)and neem oil + 

-1 -1  Spinetoram 11.7 SC (@ 2 ml L + 0.5 ml L , respectively)

were found most effective against aphids followed by 
-1Imidacloprid 17.8 SL @ 0.3 ml L . 

 Cumin plants treated with consortia of 

Trichoderma afroharzianum strain 1F + Aneurinibacillus 

aneurinilyticus strain 16B + Pseudomonas lalkuanensis 

strain 31B + Bacillus licheniformis strain 223B showed 

least disease index (32.47%) and highest disease control 

(64.87%). This innovative approach underscores the 

potential of these carefully designed microbial consortia 

as effective biocontrol agents for managing Alternaria 

burnsii-induced blight in cumin plants (Table 7.1).

, respectively

Microbial consortia for biocontrol of major diseases of 

cumin, clusterbean and moth bean

Innovative microbial consortia for biocontrol of cumin 

blight:
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thjk] Xokj vkSj eksB ds izeq[k jksxksa ds tSo fu;a=.k gsrq lw{e 

tSfod la?k dk xBu

thjk >qylk jksx ds tSo fu;a=.k ds fy, uohu lw{e tSfod la?k%

thjk esa m[kVk jksx ds tSo fu;a=.k ds fy, uohu lw{e tSfod 

la?k%

ikni&lw{etho var%fØ;k vkSj thjk esa çsfjr ç.kkyhxr çfrjks/k%

thu vuqØe dk çLrqfrdj.k%

 

VªkbdksMekZ ,ÝksgkftZ;kue LVªsu 1,Q $ ,U;wfjfucSflyl 

,U;wfjfufyfVdl LVªsu 16ch $ L;wMkseksukl ykydq,usafll LVªsu 

31ch $ cSflyl ykbdsfuQksfeZl LVªsu 223ch ds lw{e tSfod la?k 

ls mipkfjr thjk ds ikS/kksa esa U;wure çfr'kr jksx lwpdkad ¼32-47 

çfr'kr½ vkSj vf/kdre çfr'kr jksx fu;a=.k ¼64-87 çfr'kr½ 

ns[kk x;kA ;g vfHkuo iz;ksx thjk ds ikS/kksa esa vYVjusfj;k 

cuZlkbZ&çsfjr >qylk jksx ds çca/ku ds fy, çHkkoh tSo fu;a=dksa 

ds :i esa lw{e tSfod la?k dh {kerk dks js[kkafdr djrk gS 

¼rkfydk 7-1½A

 VªkbdksMekZ ,VªksCkzque LVªsu 15,Q] L;wMkseksukl ,lih- 2ch] 

vYdkfytsUl ,lih- 9ch] vkSj cSflyl osystsafll 32ch ls 

mipkfjr thjk ds ikS/kksa us U;wure çfr'kr jksx lwpdkad ¼22-47 

çfr'kr½ vkSj mPpre çfr'kr jksx fu;a=.k ¼76-35 çfr'kr½ 

iznf'kZr fd;kA ;g fu"d"kZ thjk esa m[kVk jksx ds çca/ku esa lw{e 

tSfod la?k dh tSo fu;a=dksa ds :i esa çHkkoh {kerk dks js[kkafdr 

djrk gSaA

 

tSo fu;a=dksa ds mi;ksx ls thjk ds ikS/kksa esa ¶;wlsfj;e 

v‚DlhLiksje ,Q-,lih- D;qfeuh vFkok vYVjusfj;k cuZlkbZ ds 

gkfudkjd çHkkoksa dks çHkkoh <ax ls de fd;k tk ldrk gSA bu 

tSo fu;a=dksa us laHkor% jksxtud dod ds f[kykQ lqj{kkRed 

dkjdksa ds :i esa dke fd;k] ftlls thjk ds ikS/kksa ds lexz 

LokLF; vkSj lkeF;Z ij vuqdwy izHkko iM+kA tSo fu;a=dksa ds 

mi;ksx ls thjk ds ikS/kksa esa f}rh;d esVkcksykbV~l ¼dqy fQuksy] 

¶ysoksuksbM] ,aVhv‚fDlMsaV vkSj VSfuu½ vkSj ,aVhv‚DlhMsaV&j{kk 

,atkbe ¼ihvks,Dl] ihihvks,Dl] ih,,y] Vh,,y] ,lvksMh vkSj 

lh,Vh½ ds Lrj esa o`f) gqbZA bu ;kSfxdksa dk Å¡pk Lrj vDlj 

jksxtudksa ds izfr ikS/kksa dh c<+h gqbZ j{kk ra= ls tqM+k gksrk gSA tSo 

fu;a=dksa ds lw{e tSfod la?k dk mi;ksx ,dy tSo fu;a=dksa dh 

rqyuk esa vf/kd çHkkoh ik;k x;kA

 lkr uohu tSo fu;a=dksa ds thu 

vuqØe] tSls VªkbdksMekZ ,ÝksgkftZ;kue ¼LVªsu 1,Q½] VªkbdksMekZ 

,VªksCkzqUue ¼LVªsu 15,Q½] VªkbdksMekZ czso ¼LVªsu 37,Q½] VªkbdksMekZ 

flfVªuksfojkbM ¼LVªsu 44,Q½] ,U;wfjfucSflyl U;wfjfufyfVdl 

¼LVªsu 16ch½] L;wMkseksukl ykydqvkusafll ¼LVªsu 31ch½ vkSj 

Innovative microbial consortia for biocontrol of cumin 

wilt:

Plant-microbe interaction and induced systemic 

resistance in cumin:

Submission of gene sequences:

 Cumin plants treated with consortia of Trichoderma 

atrobrunneum strain 15F, Pseudomonas sp. 2B, 

Alcaligenes sp. 9B, and Bacillus velezensis 32B showed 

least disease index (22.47%) and highest disease control 

(76.35%). These findings underscore the potential 

efficacy of these microbial consortia as biocontrol agents 

in managing cumin wilt.

 The use of biocontrol agents had a 

positive effect on cumin plants when faced with 

challenges from Fusarium oxysporum f. sp. cumini or 

Alternaria burnsii. These biocontrol agents likely acted as 

protective agents against the pathogenic fungi, 

contributing to the overall health and resilience of the 

cumin plants. The application of biocontrol agents led to 

an increase in the levels of secondary metabolites (total 

phenol, flavonoids, antioxidants and tannins) and 

antioxidant-defense enzymes (POX, PPOX, PAL, TAL 

SOD and CAT) in cumin plants. Elevated levels of these 

compounds were often associated with enhanced plant 

defense mechanisms against pathogens. The use of a 

consortium of biocontrol agents was found to be more 

effective than using individual biocontrol agents alone. 

 The gene sequences of 

seven novel biocontrol agents viz., Trichoderma 

afroharzianum (strain 1F), Trichoderma atrobrunneum 

(strain 15F), Trichoderma breve (strain 37F), 

Trichoderma citrinoviride (strain 44F), Aneurinibacillus 

aneurinilyticus (strain 16B), Pseudomonas lalkuanensis 

(strain 31B) and Bacillus licheniformis (strain 223B) have 

been submitted to NCBI, USA Database and GenBank 

accession numbers OR105513, OR105514, OR105515, 

OR105516, PP064118, PP064157 and PP064158, 

respectively were obtained.

The effectiveness and suitability of neem cake was 

assessed in fortifying various strains of Trichoderma viz., 

T. asperellum (Pedavegi), T. harzianum (Pedavegi), 

T. longibrachiatum (Jodhpur) and T. harzianum 

(Jodhpur), alongside native isolates like ChFIB1, 

ANFHS2 and EGFBS1 to observe the viability of 

Trichoderma species. The colony-forming unit (cfu) 

Management of basal stem rot of oil palm caused by 

Ganoderma boninense
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cSflyl ykbdsfuQksfeZl ¼LVªsu 223ch½ dks ,ulhchvkbZ] la;qDr 

jkT; vesfjdk ds vkadM+kdks"k dks çLrqr fd;k x;k gS vkSj 

thucS ad ifjxzg.k Øekad Øe'k% vksvkj&105513] 

vk svkj&105514] vk svkj&105515] vk svkj&105516] 

ihih&064118] ihih&064157 vkSj ihih&064158 çkIr fd, x,A 

uhe dsd dh çHkko'khyrk vkSj mi;qärk dk ewY;k¡du 

VªkbdksMekZ dh fofHkUu miHksnksa ;Fkk Vh- ,Lisjsye ¼isMkosxh½] 

Vh- gkftZ;kue ¼isMkosxh½] Vh- y‚fUxczkfp;kVe ¼tks/kiqj½ vkSj 

Vh- gftZ;kue ¼tks/kiqj½ ,oa ns'kt vkblksysV~l tSls 

lh,p,QvkbZch1] ,,u,Q,p,l2 rFkk bth,Qch,l1 ij 

VªkbdksMekZ çtkfr;ksa dh O;ogk;Zrk dk fujh{k.k djus ds fy, 

fd;k x;kA voyksdu ds 7osa fnu] lHkh lkrksa vkblksysV~l ds fy, 
8 8

d‚yksuh QkWfeax bdkbZ ¼lh,Q;w½ dk eku Øe'k% 8×10 ] 7-6×10 ] 
8 8 8 8 8

7-93×10 ] 7-56×10 ] 7×10 ] 6-6×10  vkSj 7-6×10  lh,Q;w izfr 

xzk- ntZ fd;k x;kA v/;;u ls irk pyk fd uhe dsd us fofHkUu 

vkblksysV~l esa yxkrkj vf/kd lh,Q;w eku cuk, j[kkA

jch 2022&23 vkSj [kjhQ&2023 ds nkSjku uhe dsd rFkk 

,d tSo fu;a=d dks izk;ksfxd [ksr dh e`nk esa feyk;k x;k vkSj 

cqokbZ ls igys chtksa dks 4 xzk- izfr fdxzk- dh nj ls VªkbdksMekZ 

gftZ;kue ls mipkfjr fd;k x;kA tSfod Hkw[kaMksa esa jksxksa ds 

çca/ku ds fy, ,dy ;k fofHkUu la;kstuksa esa tSo fu;a=dksa ds lkFk 

ouLifr ds jksx fujks/kh ¼dSyksVªksfil çkslsjk 5 çfr'kr $ uhe dh 

ifÙk;ksa dk vdZ 2 çfr'kr $ xksew=½ fNM+dko dk mi;ksx fd;k 

x;kA dSyksVªksfil çkslsjk $ foyk;rh ccwy $ uhe dh ifÙk;ksa ds 

vdZ dk fNM+dko vU; tSfod mipkjksa dh rqyuk esa thjk] ljlksa 

vkSj ewax ds vYVjusfj;k CykbV ds çca/ku esa csgrj ik;k x;kA 

gkykafd VªkbdksMekZ dk fNM+dko ewax ds thok.kq CykbV ds çca/ku 

esa csgrj FkkA ¶;wjssfj;e v‚DlhLiksje ,Q-,lih- D;qfeuh dk 

tula[;k ?kuRo thjk dh Qly dh mifLFkfr esa e`nk dh 

vyx&vyx xgjkbZ esa vyx&vyx ik;k x;kA bldk çkjafHkd 
3

tula[;k ?kuRo ¼13×10  lh,Q;w izfr xzk- e`nk½ Qly dh dVkbZ 
3ds ckn c<+dj 21-6×10  lh,Q;w izfr xzk- e`nk gks x;k rFkk 0 ls 5 

ls-eh- dh xgjkbZ ij bldh lkaærk vf/kd ikbZ xbZA blh rjg] 

fofHkUu ekbØks¶yksjk] fo'ks"k :i ls VªkbdksMekZ çtkfr;ksa dk 

?kuRo Hkh Qlyksa dh mifLFkfr vkSj vuqifLFkfr esa fHkUu ik;k x;k 
3 3rFkk bldk eku 5-2×10  ls 34-3×10  lh,Q;w izfr xzk- e`nk rd 

ntZ fd;k x;kA

rkM+ ¼ike vkWby½ esa xSuksMekZ cksfuusal tfur ruk jksx dk çca/ku

e`nk&tfur ikni jksxtudksa dh jksdFkke

th counts were determined on the 7 day of the observation 

for all the seven test isolates and it was observed to be 
8 8 8 8 8 88×10 , 7.6×10 , 7.93×10 , 7.56×10 , 7×10 , 6.6×10  and 

8 -17.6×10 cfu g , respectively. The study revealed that neem 

cake consistently maintained higher cfu counts in diverse 

isolates.

Neem cake and a biocontrol agent were incorporated 

into the soil during rabi 2022-23 and kharif-2023 and 
-1seeds were treated with T. harzianum @ 4 g kg  before 

sowing. 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 organic plots. Sprays 

of Calotropis procera + Prosopis juliflora + neem leaves 

extract was found superior as compared to other organic 

treatments in managing Alternaria blight of cumin, 

mustard and mung bean; however, spray of Trichoderma 

was found better in managing bacterial blight of mung 

bean. The population density of Fusarium oxysporum f. 

sp. cumini varied at different soil depths in the presence of 
3 cumin crop and its initial population density (13×10 cfu 

-1 3 -1g  soil) increased to 21.6×10 cfu g  soil after the harvest 

of the crop, with the highest concentration at a depth of 

0-5 cm. Similarly, the density of resident microflora, 

particularly Trichoderma species, also varied in the 
3presence and absence of crops and ranged from 5.2×10  to 

3 -134.3×10 cfu g  soil.

Trapping through live Sherman traps for species 

assessment of rodent pest was carried out and five species 

viz., Tatera indica, Funambulus pennantii, Rattus rattus, 

Golunda elloiti, and Mus musculus were captured from 

pomegranate and date palm blocks in CR farm. F. 

pennantii was the dominant species in both the orchards 

(pomegranate; 74.19 to 79.17%, date palm; 72.22 to 

76.09%), which were responsible for major damage in 

fruit plants. The squirrels were active throughout the day 

with peaks in the morning and at dusk. The damage to 

flowers and fruits was assessed in four tagged 

pomegranate plants and observed for seven days per 

month from September to December. The damaged and 

Preventive measures against soil-borne plant 

pathogens

Development of rodent pest management strategies in 

pomegranate and date palm
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vukj vkSj [ktwj esa Ñard çca/ku j.kuhfr;ksa dk fodkl

laLFkku esa vukj vkSj [ktwj ds ç[kaMksa esa —ard çtkfr;ksa ds 
vkdyu ds fy, 'kjeu VªSi ds ek/;e ls VªSfiax dh xbZ vkSj ik¡p 
çtkfr;k¡] VsVsjk bafMdk] QqukEcqyl isusaVh] jSVl jSVl] xksyqaMk 
,yksbVh vkSj el eLdqyl idM+h xbZA QqukEcqyl isusaVh nksuksa 
gh cxhpksa ¼vukj 74-19 ls 79-17 çfr'kr] [ktwj 72-22 ls 76-09 
çfr'kr½ esa Qyksa ds ikS/kksa esa cM+h {kfr ds fy, çeq[k :i ls 
ftEesnkj çtkfr ikbZ xbZA fxygfj;k¡ fnu Hkj lfØ; jgha rFkk 
budh lfØ;rk lqcg vkSj 'kke dks pje ij FkhaA flrEcj ls 
fnlEcj ds eghuksa esa lkr fnu rd] pkj VSx fd, x, rFkk vukj 
ds ikS/kksa esa Qwyksa vkSj Qyksa dks gq, uqdlku dk voyksdu fd;k 
x;kA voyksdu vof/k ds nkSjku gj 24 ?kaVs esa {kfrxzLr vkSj 
LoLFk Qwyksa vkSj Qyksa dks mYysf[kr fd;k x;kA iwjs eghus esa Qwyksa 
vkSj Qyksa dks gksus okyk vkSlr uqdlku Øe'k% 9-97±3-98 vkSj 
13-20±3-16 çfr'kr FkkA vkSlr mit gkfu ±53-47 ds varj ds 
lkFk 80-47 xzke çfr xqPNk çfr ikS/kk FkhA [ktwj ds ifjiDo Qyksa 
dks gksus okys uqdlku dk vkdyu lqcg vkSj 'kke ds le; ikap 
ikS/kksa ij nl fnuksa rd vyx&vyx i;Zos{kdksa }kjk fd;k x;k 
vkSj gj 24 ?kaVs ij cjdjkj vkSj fxjs gq, Qyksa dks tkapk x;kA 
vkSlr mit gkfu 80-47 xzke çfr xqPNk çfr ikS/kk ikbZ xbZA

QqukEcqyl isusaVh dh ldZfM;u y; dk Hkh [ktwj ds [ksr esa 
lqcg ¼9-15 ls 10-15 cts½] nksigj ¼1-30 ls 2-30 cts½ vkSj 'kke 
¼4-30 ls 5-30 cts½ ds nkSjku çR;sd ekg ds lkr fnuksa rd 
vkdyu fd;k x;kA [ktwj ds [ksr esa ns[kh xbZ fxygfj;ksa esa 
vkgkj ¼Hkkstu djuk ;k pkjk <wa<uk½] lkekftd ¼ihNk djuk] 
yM+uk] MkaVuk] ;k lapkj d‚y nsuk½] vkjke djuk ¼isM+ ij 
xfrghu½] vkSj lfØ;rk ¼lewgksa esa ;k O;fäxr :i ls isM+ksa ;k 
tehu ij ?kweuk½ çeq[k FkhA ;g ns[kk x;k fd fxygfj;ksa us vkjke 
djus esa ¼tks fd 680±168-4 lsdaM pkj eghuksa dk vkSlr Fkk½] 
lcls vf/kd le; fcrk;k tks rkieku ls dkQh çHkkfor FkkA 
Hkkstu vkSj pkjk bdëk djus dh xfrfof/k;k¡ lqcg vkSj 'kke ds 
le; T;knk ns[kh xbZA

vukj esa fxygjh ds uqdlku ds çca/ku ds fy, fofHkUu 

mipkjksa tSls fu;a=.k] ouLifr fod"kZd] fcy esa pkjk Mkyuk] 

tky yxkuk vkSj cSfxax dk bLrseky fd;k x;k vkSj iwjh Qly 

dVus rd 20 ls 25 fnuksa ds varjky ij mudh çHkkodkfjrk ns[kh 

xbZA usfVax $ VªSfiax $ cSfxax ¼70-7 çfr'kr½ vkSj usfVax $ VªSfiax 

$ cSfxax rFkk fcyksa es pqXxk Mkyus ¼70-3 çfr'kr½ vkSj lhek ds 

vklikl tky yxkus ¼66-3 çfr'kr½ dh j.kuhfr;ksa }kjk —ard 

jks/ku esa lQyrk lacaf/kr fu;a=.k ds cjkcj ikbZ xbZA [ktwj esa 

blh mipkj ds lkFk] usfVax $ VªSfiax $ cSfxax ¼54-6 çfr'kr½] 

healthy flowers and fruits were recorded at every 24 hours 

during the observation period. The mean damage to 

flowers and fruits across the month was 9.97±3.98 and 

13.20±3.16%, respectively. The mean yield loss was 

80.47 g per bunch per plant with a deviation of ±53.47. 

Damage to mature doka stage of date palm was assessed 

directly in the morning and evening hours on five plants 

by individual observers for ten days and the intact and 

fallen fruits were recorded at every 24 hours. The mean 
-1 -1yield loss was 80.47±53.47 g bunch  plant  indicating 

that the damage varied significantly from bunch and plant 

to plant.

The circadian rhythm of northern palm squirrel 

(Funambulus pennantii) was also assessed in date palm 

field during morning (9.15-10.15 AM), afternoon (1.30-

2.30 PM) and evening (4.30-5.30 PM) for seven days of 

each month. Alimental (feeding or foraging), social 

(chasing, fighting, scolding, or giving communication 

calls), resting (motionless in a tree), and active (moving 

about in trees or on the ground in groups or individually) 

are the major rhythms of the squirrels observed in the field 

of date palm. It was observed that squirrels spent more 

time in resting i.e., 680±168.4 sec (mean of four months) 

with maximum (840±103.9 sec) in the month of May 

significantly affected by temperature. The feeding and 

foraging activities were more during morning and 

evening. 

The various treatments including control, botanical 

repellent, burrow baiting, netting, trapping, bagging in 

different combinations were employed for the 

management of squirrel damage in pomegranate and 

observed their efficacy at an interval of 20-25 days until 

the complete crop was harvested. The success of netting + 

trapping + bagging (70.7%), netting + trapping + bagging 

+ burrow baiting (70.3%) and netting around the border 

(66.3%) was at par with respective control. Similarly, with 

same set of treatments in date palm, the success rates with 

netting + trapping + bagging (54.6%), netting + trapping + 

bagging + burrow baiting (53.7%) and netting around the 

border (54.6%) were also observed at par with respective 

control. 

Monthly survey on rodent diversity in three major 

land use systems viz., horticulture, silvi-pasture and agri-

Ecological evaluation of rodent fauna in arid zone
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usfVax $ VªSfiax $ cSfxax rFkk fcyksa es pqXxk Mkyus ¼53-7 çfr'kr½ 

vkSj lhek ds vklikl tky yxkuk ¼54-6 çfr'kr½ dh lQyrk 

nj Hkh lacaf/kr fu;a=.k ds cjkcj ns[kh xbZA

laLFkku ds 'kks/k ç{ks= esa rhu çeq[k Hkwfe mi;ksx ç.kkfy;ksa 

vFkkZr~ ckxokuh] ou&pjkxkg vkSj —f"k&pjkxkg esa —ard 

fofo/krk ij ekfld losZ{k.k tkjh j[kk x;kA fiNys o"kZ dh rjg 

pkj çtkfr;k¡ tSls] VsVsjk bafMdk] QqukEcqyl isusaVh] jSVl jSVl 

vkSj xksyqaMk ,yksbVh idM+h xbZA mÙkjh ike fxygjh vkSj 

QqukEcqyl isusaVh us viuk çHkqRo ¼71-7 çfr'kr½ cuk, j[kk vkSj 

mlds ckn VsVsjk bafMdk ¼20-7 çfr'kr½ dk LFkku jgkA idM+h xbZ 

vU; çtkfr;k¡ xksyqaMk ,yksbVh ¼6-9 çfr'kr½] vkSj jSVl jSVl ¼0-7 

çfr'kr½ ikbZ xbZA fofHkUu Qly ç.kkfy;ksa esa lcls vf/kd —ard 

ckxokuh ç.kkyh ¼43-7 çfr'kr½ ls ,oa blds ckn ou&pjkxkg 

¼32-6 çfr'kr½ vkSj —f"k&pjkxkg ¼23-6 çfr'kr½ ls idM+ esa 

vk,A QqukEcqyl isusaVh eq[; :i ls ckxokuh esa ¼55½ vkSj VsVsjk 

bafMdk ou&pjkxkg ¼16½ ls idMs+ x,A fofHkUu Qly ç.kkfy;ksa 

esa VªSi baMsDl ¼—ard çfr 100 tky çfr jkr½ 4-86 ls 13-19 rd 

jgk] tks ckxokuh esa 3-17 ls 15-87] ou&pjkxkg esa 2-13 ls 17-02 

vkSj —f"k&pjkxkg esa 0 ls 17-65 ds chp jgk rFkk vf/kdre VªSfiax 

flrEcj vkSj vDVwcj esa ntZ dh xbZA

tks/kiqj dh 'kgjh vkSj vklikl dh {ks= lhekvksa esa cSaMhdksVk 

caxkysafll ds çlkj v/;;u ds fy, }Sekfld VªSfiax esa cSaMhdwV 

dh vkcknh esa deh ntZ dh xbZA 'kgjh vkSj vklikl dh {ks= 

lhekvksa esa cSaMhdksVk caxkysafll dh xfrfof/k ugha ns[kh xbZA dqy 

1080 VªSfiax jkrksa esa dqy 29 cSaMhdksVk caxkysafll VªSi gq,A ebZ 

vkSj flrEcj ds nkSjku 3-9 Ñard çfr 100 VªSi çfr jkr ds VªSi 

baMsDl ds lkFk cSaMhdwV vf/kdre vkSj ekpZ esa U;wure ¼1-1 Ñard 

çfr 100 VªSi çfr jkr½ la[;k esa idM+s x,A tuojh esa vf/kdre 

xHkZorh VªSi gksus ds lkFk gh ekpZ dks NksM+dj iwjs o"kZ xHkZorh 

eknk,a idM+ esa vkbZA fyaxkuqikr uj —ard ds i{k esa ik;k x;kA

lfØ; vkSj 'ksjeu VªSIl dk mi;ksx djds ukxkSj] chdkusj] 
tSlyesj] ckM+esj vkSj lhdj ftyksa esa —Urdksa dh fofo/krk ds 
fy, Qly ç{ks=ksa] :jy ¼vkokl ds ikl ds {ks=½ vkSj ijrh Hkwfe 
dk losZ{k.k fd;k x;kA ukxkSj] chdkusj] tSlyesj] ckM+esj vkSj 
lhdj ftyksa ls bu rhu fofHkUu vkoklksa esa 360 jkrksa rd VªSfiax 

'kq"d {ks= esa Ñardksa dk ikfjfLFkfrd ewY;k¡du

tks/kiqj esa cSaMhdksVk caxkysafll ij tSo&ikfjfLFkfrd v/;;u

if'peh jktLFkku ds 'kq"d ftyksa esa ÑUrdksa dh fofo/krk dk 

ekufp=.k

pasture of the institute's research farm was continued. 

Similar to the previous year, four species viz., Tatera 

indica, Funambulus pennantii, Rattus rattus and Golunda 

elloiti were trapped. Northern palm squirrel and 

Funambulus pennantii maintained its predominance 

(71.7%) followed by Tatera indica (20.7%). Other 

trapped species were Golunda elloiti (6.9%) and Rattus 

rattus (0.7%). Among the different farming systems, the 

maximum number of individuals were trapped from 

horticulture (43.7%) followed by silvi-pasture (32.6%) 

and agri-pastoral (23.6%) systems. Individually, F. 

pennanti was trapped more from horticulture (55 nos.) 

and T. indica from silvi-pasture (16 nos.). Trap index 
-1 -1(rodents 100 traps  night ) in different cropping systems 

varied from 4.86 to 13.19 with the maximum trapping 

during September and October. The trap index varied 

from 3.17-15.87 in horticulture, 2.13-17.02 in silvi-

pasture and 0- 17.65 in agri-pastures. 

Bimonthly trapping to monitor the spread of 

introduced species of Bandicota bengalensis in urban and 

peri-urban cultivated areas of Jodhpur city revealed a 

decreasing trend in population of bandicoots. In the peri-

urban cultivated areas, activity of B. bengalensis was not 

observed. A total of 29 individuals were trapped through 

1080 trapping nights. The maximum individuals were 

trapped during May and September with a trap index of 
-1 -1 3.9 rodents 100 traps  night and the minimum during 

-1 -1March (1.1 rodents 100 traps  night ). Pregnant females 

were trapped throughout the year except in March with the 

maximum prevalence of pregnancy during January. Sex 

ratio was in favour of males. 

Crop fields, rural (areas near habitation), and fallow 

lands in Nagaur, Bikaner, Jaisalmer, Barmer and Sikar 

districts were surveyed using live and Sherman traps. 

Eleven species of pest rodents were found in the surveyed 

districts after 360 trapping nights in three different 

habitats including 6, 7, 7, 6 and 6 species and 69, 35, 19, 35 

and 16 individuals from Nagaur, Bikanr, Jaisalmer, 

Barmer and Sikar districts, respectively. The eleven 

species were Tatera indica, Mallrdia meltada, Golunda 

Bio-ecological investigation on introduced Bandicota 

bengalensis in Jodhpur

Diversity mapping of rodents in arid districts of 

western Rajasthan
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djus ds ckn Øe'k% 6]7]7]6 vkSj 6 çtkfr;ksa vkSj 69] 35] 19] 35 
vkSj 16 —Urdksa lfgr —Urdksa dh dqy X;kjg çtkfr;k¡ idM+h 
xbZA ;s çtkfr;k¡ VsVsjk bafMdk] eSykfMZ;k esYVkMk] xksyqaMk 
bfy;ksVh] el cwMqxk] el eLdqyl ¼eqfjus½] QqukEcqyl isusaVh 
¼fLd;qfjMs½] esfj;ksusl gqfjus ¼xsjfcfyuk½] jSVl esYVkMk] jSVl 
jSVl] xsjfcyl XysMksoh rFkk xsjfcyl uSul FkhaA blds vykok 
chdkusj ftys esa dhVHk{kh —ard ludl çtkfr Hkh ns[kh xbZA 
VsVsjk bafMdk ukxkSj] tSlyesj vkSj lhdj ftyksa esa] tcfd 
esfj;ksUl gqfj;kus chdkusj vkSj ckM+esj ftyksa ds vkoklksa esa 
çeq[krk ls ikbZ xbZA 'kSuu fofo/krk lwpdkad ¼1-14 ls 1-72½ esa 
o`f) ds vuqlkj Qly {ks= ds fuokl LFkkuksa esa lcls vf/kd —ard 
ik, x,A

losZ{k.k ds fy, iafä VªkalsDV fof/k dk vuqlj.k dj lqesjiqj] 
eqaMok vkSj dokl {ks= ds ijrh Hkwfe] —f"k {ks=] ou Hkwfe] igkM+h 
bykdksa dk p;u fd;k x;k rFkk lM+d ds fdukjs okys VªkalsDV dks 
çkFkfedrk nh xbZA losZ{k.k fd, x, {ks=ksa esa ,dek= uhyxk; 
¼ckslsykQl VªSxksdSesyl½ gh ns[kh xbZ ¼fp= 7-2½A ikyh esa dqy 
219 fd-eh- vkSj ukxkSj rFkk ckM+esj ftyksa esa 149 fd-eh- {ks= dk 
losZ{k.k fd;k x;k vkSj lqesjiqj] eqaMok vkSj dokl {ks=ksa esa 
uhyxk; dk ?kuRo Øe'k% 16-7] 10-8 vkSj 6-5 çfr oxZ fd-eh- 
ns[kk x;kA

mPp d'ks#dh uk'khthoksa dk v/;;u

ellioti, Mus booduga, Mus musculus (Murinae) and 

Funambulus pennanti (Sciuridae), Meriones hurrianae 

(Gerbillinae), Rattus meltada, Rattus rattus, Gerbillus 

gleadowi and Gerbillus nanus. Besides these, one more 

Suncus species was also observed as an insectivore rodent 

pest from Bikaner district. T. indica predominated in the 

districts of Nagaur, Jaisalmer, and Sikar, while Meriones 

hurrianae predominated across habitats in the districts of 

Bikaner and Barmer. More individuals were trapped in the 

crop field habitats as indicated by increased Shannon 

Diversity index (1.14 to 1.72).

Survey was carried out in the Sumerpur, Mundwa 

and Kawas regions using the line transect method in the 

area selected by stratifying the habitats like fallow land, 

agricultural field, forest patch, hilly terrain etc. Transects 

were selected preferably on roads for vehicle transects. 

Only bluebull (Boselaphus tragocamelus) was sighted 

across the surveyed regions (Fig. 7.2). A total of 219 km 

area in Pali and 149 km area in Nagaur and Barmer 
-2 -2districts were scanned and 16.7 km , 10.8 km  and 6.5 

-2km  density of Nilgai were observed in Sumerpur, 

Mundwa and Kawas regions, respectively. 

Incidence of higher vertebrate pests

fp= 7-2 uj vkSj eknk uhyxk;
Fig. 7.2 Male and female bluebulls 



119

?kjsyw pwgs dh jksdFkke ds fy, dM+okgV ds jktk dkyes?k dk 

ewY;k¡du

lqjf{kr vkSj i;kZoj.k ds vuqdwy —ard çca/ku rduhd 

fodflr djus ds fy, dM+os iapkax ds jktk dkyes?k dk ?kjsyw 

pwgs] cSafMdwVk caxkysafll ds f[kykQ fod"kZd@fuokjd çHkko ds 

fy, ewY;k¡du fd;k x;kA dkyes?k dk iapkax fofHkUu lkaærk 

¼1] 2] 3] 4] 5] 6] 7] 8] 9 o 10 çfr'kr½ ds lkFk cktjs ds pqXxs esa 

feykdj ik¡p fnuksa rd fcuk fdlh fodYi ds 4 çfr—fr;ksa esa 

?kjsyw pwgksa dks fn;k x;kA iwoZ&mipkj] mipkj vkSj 

mipkj&i'pkr~ dh vof/k ds nkSjku mipkfjr pqXxs dh [kir ntZ 

dh xbZA mipkfjr pqXxs esa ;g 0-77 ls 1-37 xzke dh lhek esa ik;k 

x;k tcfd iwoZ&mipkfjr esa 3-75 ls 4-45 xzke vkSj mipkj ds 

ckn okys pqXxs esa 3-54 ls 4-71 xzke çfr 100 xzke 'kjhj ds otu 

dh lhek esa ik;k x;kA gkykafd mipkj&i'pkr~ lkns pqXxs dh 

[kir esa dksbZ [kkl çHkko ugha ns[kk x;k] fQj Hkh pwgksa ds otu esa 

7-33 ls 10-57 xzke dh lhek esa deh ntZ dh xbZA pqXxs esa iapkax 

dh U;wure lkaærk ¼1 ls 3 çfr'kr½ dk vPNk fuokjd çHkko ik;k 

x;k D;ksafd bu lkaærkvksa ds lkFk mipkfjr pqXxs dh [kir 0-77 

ls 1-10 xzke rd dh lhek esa ikbZ xbZ] gkykafd budk vkxs fodYi 

vkSj fcuk&fodYi dh fLFkfr;ksa esa ewY;k¡du fd;k x;kA fodYi 

dh fLFkfr esa tc mipkfjr pqXxs ds lkFk pwgs dk ijh{k.k djus ds 

fy, lknk pqXxk fn;k x;k] rks mipkfjr pqXxs dh [kir lHkh 

lkaærkvksa ds lkFk 10 fnuksa ds vukoj.k ds nkSjku 'kwU; ikbZ xbZA 

gkykafd] 5-33 ls 7-64 xzke dh iwoZ&mipkfjr [kir ds eqdkcys 

10 fnuksa dh iwoZ&mipkj ds nkSjku fcuk&fodYi dh fLFkfr esa 

2-31 ls 4-90 xzke rd dh [kir ntZ dh xbZA

Evaluation of Kalmegh, king of bitterent, against 

house rat

In order to develop safer and eco-friendly rodent 

management technology, Kalmegh, the king of bitterent 

panchang, was evaluated for repellent/deterrent effect 

against the bandicoot (Bandicoota bengalensis) rats. 

Panchang of kalmeg was mixed in different 

concentrations (1, 2, 3, 4, 5, 6, 8, 9 and 10%) in pearl millet 

bait and offered to bandicoot rats in replication of 4 under 

no-choice condition for five days. Data on consumption of 

the treated bait during pre-treatment, treatment and post-

treatment period were recorded. It was in the range of 

0.77-1.37 g/100 g body weight in treated bait against 

3.75-4.45 g/100 g body weight in pre-treatment and 

3.54-4.71 g/100 g body weight in post-treatment bait. 

Although no imprinting effect was noticed in post-

treatment plain bait consumption, yet a weight reduction 

in the range of 7.33-10.57 g was recorded. The minimum 

concentration (1-3%) of panchang in bait had good 

deterrent effect as the consumption of treated bait with 

these concentrations was in the range of 0.77-1.10 g, 

though these were further evaluated in choice and no-

choice conditions. Under choice condition, when plain 

bait was offered to test animal with the treated bait, the 

consumption of treated bait was nil during the exposure of 

10 days at all the concentrations. However, under 

no-choice condition, the consumption was in the range of 

2.31-4.90 g during the exposure period of 10 days against 

pre-treatment consumption of 5.33-7.64 g.
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xSj&ikjEifjd ÅtkZ lzksr] d̀f"k ;kfU=dh vkSj ÅtkZ
Non-conventional Energy Sources, Farm Machinery and Power

Ñf"k&oksYVh; ç.kkyh ds dk;Z fu"iknu dk ewY;k¡du

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 ¼fp= 8-1½ dh flafpr vkSj 
ewax dh ckjkuh [ksrh dh xbZA ,dy iafä —f"k&oksYVh; ç.kkyh esa 
lkSj iSuyksa ds uhps vkSj e/; ds {ks= esa XokjikBk ¼ckjgeklh½ vkSj] 
ikyd] pkSykbZZ] ewyh] xktj vkSj I;kt dh ekSleh lfCt;k¡ mxkbZ 
xbZA nksgjh&iafä —f"k&oksYVh; ç.kkyh esa [kjhQ ds nkSjku iSuyksa 
ij gok dh foijhr fn'kk esa dqat ç.kkyh esa p<+us ;k QSyus okyh 
lfCt;k¡ tSls ykSdh] rqjbZ vkSj dkpjk dh [ksrh dh xbZA jch esa] 
—f"k&oksYVh; ç.kkyh ds ifj.kkeLo:i fu;a=.k dh rqyuk esa 
rkjkehjk dh mit esa ¼2084 fd-xzk- Áfr gsDVs;j½ esa 8-1 Áfr'kr 
dh o`f) rFkk thjk ¼774 fd-xzk- Áfr gsDVs;j½ vkSj v'oxa/kk ¼614 
fd-xzk- Áfr gsDVs;j½ dh mit esa Øe'k% 5-3 vkSj 2-7 Áfr'kr dh 
deh ikbZ xbZ ¼fp= 8-2½A [kjhQ esa fu;a=.k ¼830 fd-xzk- çfr 
gsDVs;j½ dh rqyuk esa —f"k&oksYVh; ç.kkyh ds iSuyksa ds varj{ks=ksa 
esa ewax cht dh mit ¼939 fd-xzk- çfr gsDVs;j½ esa 13-07 Áfr'kr 
dh o`f) gqbZA 

,dy&iafä —f"k&oksYVh; ç.kkyh esa lkSj iSuyksa ds uhps 
vkSj e/;] nksuksas {ks=ksa esa XokjikBk ds rktk tSoHkkj dh mit] 
fu;a=.k dh mit ds led{k ikbZ xbZA varj{ks=ksa esa ikyd] 
pkSykbZ] ewyh vkSj xktj dh mit fu;a=.k dh mit dh rqyuk esa 
7-32 ls 17-02 Áfr'kr de ikbZ xbZZ] tcfd I;kt esa fu;a=.k ls 
3-18 Áfr'kr vf/kd mit ntZ dh xbZ ¼fp= 8-3½A ;|fi] iSuyksa 
ds uhps folfjr /kwi lCth ds leqfpr mRiknu ds fy, i;kZIr ugha 

Performance evaluation of agri-voltaic system 

Performance of high value crops: In double-row and 

triple-row photo-voltaic (PV) arrays of agri-voltaic 

system (AVS); cumin, taramira, and ashwagandha (Fig. 

8.1) under irrigated and mung bean under rainfed 

conditions were grown. In single-row AVS, Aloe vera as 

perennial crop and spinach, amaranthus, radish, carrot, 

and onion as vegetable crops were grown both in 

interspace area and underneath solar panels. In a double-

row AVS, vertically climbing vegetables viz., bottle gourd 

(Lagenaria siceraria), ridge gourd (Luffa acutangula) 

and snapmelon (Cucumis melo L.) were grown during 

kharif season in bower system on the leeward side of 

panels. The interspace of AVS resulted in an increase of 
-18.1% yield in taramira (2084 kg ha ) and 5.3 and 2.7% 
-1yield reductions in cumin (774 kg ha ) and ashwagandha 

-1(614 kg ha ), respectively, over the control during rabi 

season (Fig. 8.2). AVS resulted in 13.07% increase in 
-1 -1yield of mung bean (939 kg ha ) over control (830 kg ha ) 

in interspaces.  

In single-row AVS, the fresh biomass yield of Aloe 

vera was at par with that in control both in interspaces and 

below panels. In interspaces, yield reduction in spinach, 

amaranthus, radish, and carrot was in the range of 7.32 to 

17.02%, whereas onion registered 3.18% yield 

enhancement, over the control (Fig. 8.3). However, 

diffused sunlight below the panels was not sufficient for 

fp= 8-1 nksgjh vkSj frgjh&iafä okys —f"k&oksYVh; ç.kkyh esa ¼,½ rkjkehjk vkSj ¼ch½ v'oxa/kk dh Qlysa
Fig. 8.1 (a) Taramira and (b) ashwagandha crops grown in double and triple row AVS

(a) (b)
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jgh] fQj Hkh nksgjh&iafä —f"k&oksYVh; ç.kkyh esa ykSdh] rqjbZ 
vkSj dkpjk dh vkfFkZd mit esa fu;a=.k dh vkfFkZd mit dh 
rqyuk esa Øe'k% 68-6] 35-8 vkSj 21-4 Áfr'kr dh o`f) ntZ dh 
xbZA

 lkSj fofdj.k vkSj lkSj ÅtkZ mRiknu dks 
i;Zos{kh fu;a=.k vkSj vkadM+k vf/kxzg.k ¼LdkMk½ Á.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 QksVks&oksYVh; ÅtkZ dk 
eku 340 fdyksokV ?kaVk Áfrfnu ntZ fd;k x;k vkSj ;g vçSy ds 
eghus esa vf/kdre ik;k x;k ¼fp= 8-4½A bl çdkj] iwjs o"kZ ds 
nkSjku 1]24]164 fdyksokV ?kaVk fo|qr mRiUu gqbZ ftllss dqy 
6]20]820 #i;s dk jktLo vftZr gqvkA 

 ,dy&iafä] nksgjh&iafä vkSj 
frgjh&iafä —f"k&oksYVh; ç.kkyh esa yxs lkSj iSuyksa ij vkSlr 
/kwy Hkkj Øe'k% 4-2] 5-2 vkSj 4-6 xzk- Áfr oxZ ehVj ik;k x;k] tks 
tuojh ekg esa Øe'k% 6-95] 8-75 vkSj 7-80 xzk- çfr oxZ ehVj ds 
vf/kdre Lrj ij FkkA tcfd 1 ,p-ih- lkSj iEi ç.kkyh vkSj Nr 
ij yxs lkSj iSuyksa ij /kwy Hkkj Øe'k% 6-2 vkSj 3-6 xzk- Áfr oxZ 
ehVj ntZ fd;k x;kA ,dy&iafä vkSj frgjh&iafä dh rqyuk esa 
nksgjh&iafä —f"k&oksYVh; ç.kkyh esa /kwy Hkkj vf/kd ik;k x;kA 
—f"k&oksYVh; ç.kkyh ds fofHkUu lkSj iSuyksa ij nSfud vkSlr /kwy 
Hkkj 0-116 ls 0-152 xzke çfr oxZ ehVj rd ntZ fd;k x;k] tks 

lkSj ÅtkZ mRiknu%

lkSj iSuyksa ij /kwy dk teko%

the economic production of vegetables. In double-row 

AVS, the yield of trailing bottle gourd, ridge gourd and 

snap melon resulted in an increase of 68.6, 35.8, and 

21.4%, respectively under bower system, over the control.

 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 generated from 100 kW AVS attached to the grid p 

-1through a bi-directional energy meter was 340 kW h day  

having peak in April (Fig. 8.4). Thus, 1,24,164 kW h 

power was generated over the year that earned a total 

revenue of Rs. 6,20,820.

The average dust 
-2load on PV modules was 4.2, 5.2, and 4.6 g m  with the 

-2highest values of 6.95, 8.75 and 7.80 g m  in January in 

single-, double-, and triple-row AVSs, respectively. 
-2However, it was 6.2 and 3.6 g m  in 1 HP solar PV 

pumping system and rooftop solar system, respectively. 

The daily average dust load on the PV modules ranged 
-2from 0.116 to 0.152 g m  in the order of 1 HP solar PV > 

double-row PV > triple-row PV > single-row PV > 

rooftop solar PV systems. 

Solar photo-voltaic energy generation:

Dust deposition on solar PV modules: 

fp= 8-2 jch 2022&23 ds nkSjku —f"k&oksYVh; ç.kkyh esa 
fofHkUu Qlyksa dh vkfFkZd mit

Fig. 8.2 Economic yield of different crops in AVS 
during rabi 2022-23

fp= 8-3 ,dy&iafä —f"k&oksYVh; ç.kkyh iSuyksa ds lkFk
lfCt;ksa dh vkfFkZd mit

Fig. 8.3 Economic yield of vegetables with
single-row AVS panels
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Øe'k% 1 ,p-ih- —f"k&oksYVh; ç.kkyh ds lkSj iSuyksa] nksgjh&iafä 
iSuyksa] frgjh&iafä iSuyksa] ,dy&iafä iSuyksa rFkk Nr ij yxs 
—f"k&oksYVh; ç.kkyh ds lkSj iSuyksa ds ?kVrs Øe esa ik;k x;kA

 
lkSj&oksYVh; iSuyksa dk ÅtkZ mRiknu] /kwy ds teko ls dkQh 
¼16 ls 40 Áfr'kr rd½ çHkkfor gqvk] ftls bu iSuyksa dh lrg 
ij ijkorZu&jks/kh çdk'kh; ysi }kjk de fd;k x;kA 
—f"k&oksYVh; ç.kkyh ds lkSj&oksYVh; iSuyksa dh dkap dh lrg 
dks tyjks/kh uSuks flfydk v‚DlkbM ysi lkexzh dk mi;ksx 
djds rqyukRed v/;;u fd;k x;kA —f"k&oksYVh; ç.kkyh ds 
lkSj iSuyksa dh fo|qr~ çokg] oksYVst vkSj lap;h fo|qr~ 'kfä esa 
vkSlr fxjkoV lanHkZ iSuyksa esa Øe'k% 14-30] 16-50] vkSj 5-70 
çfr'kr ls ?kVdj ysfir iSuyksa esa 2-85] 3-00] vkSj 5-70 çfr'kr 
jg xbZA lkSj&oksYVh; iSuyksa dh vkSlr /kwy n{krk lanHkZ iSuyksa esa 
4 çfr'kr ls ?kVdj ysfir iSuyksa esa 0-60 çfr'kr ikbZ xbZ 
¼fp= 8-5½A

 rkjkehjk vkSj ewax dhs 
Qlyksa dh Qyu voLFkk ds nkSjku nksgjh&iafä vkSj frgjh&iafä 
—f"k&oksYVh; ç.kkyh ds fu;a=.k] Nk;kafdr vkSj xSj&Nk;kafdr 
varj&{ks= esa lw{e&ekSle laca/kh ekinaMksa ;Fkk çdk'k la'ys"kd 
:i ls lfØ; fofdj.k] 'kq) fofdj.k] gok ds rkieku] lkisf{kd 
vknZzrk rFkk 5 vkSj 10 ls-eh- xgjkbZ ij e`nk ds rkieku dks lqcg 
8-00 ls 'kke 4-00 cts rd nks ?kaVs ds varjky ij ekik x;kA 
çdk'k la'ys"kd :i ls lfØ; fofdj.k dh miyC/krk esa nSfud 
fHkUurk —f"k&oksYVh; ç.kkyh ds Nk;kafdr varj&{ks=ksa esa 55 ls 61 

lkSj&oksYVh; iSuyksa ij fLFkj&fo|qr@ijkorZu&jks/kh ysi%

lw{e&ekSle laca/kh ekinaMksa dk vkdyu%

Electrostatic/anti-reflection coating on PV panels:

Assessment of micro-meteorological parameters:

 The 

energy production of solar PV panels was significantly 

impacted (16 to 40%) by dust deposition, which can be 

mitigated by applying an anti-reflection optical coating on 

surface of PV panels. Comparative study was conducted 

using hydrophobic SiO  nano-coating material to coat the 2

glass surface of the PV panels in AVS. The average drop in 

current (I), voltage (V), and cumulative power (W) were 

substantially reduced from 14.30, 16.50, and 5.70% in 

reference panel to 2.85, 3.00, and 5.70% in coated AVS 

panels, respectively. The average dust efficiency of 4% in 

reference panels was dropped to 0.60% in coated AVS 

panels (Fig. 8.5). 

 

Micro-meteorological parameters, i.e., photo-

synthetically active radiation (PAR), net radiation (NR), 

air temperature, relative humidity, and soil temperature 

(5 and 10 cm depths) were measured during reproductive 

stage of taramira and mung bean crops under control, 

shaded and non-shaded inter-space area of double- and 

triple-row AVS at two-hour interval from 8.00 AM to 4.00 

PM. Diurnal variation in PAR availability ranged from 
-2 -1 -2 -155-61 µmol m  s  in shaded and 128-171 µmol m  s  in 

non-shaded interspace AVS with the maximum value at 
-2 -112:00 hours (1228 µmol m  s ). Significant reduction in 

fp= 8-4 fofHkUu eghuksa ds nkSjku lkSj ÅtkZ vkSj lkSj fofdj.k mRiknu
Fig. 8.4 Solar PV generation and solar irradiance during different months
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ekbØkseksy Áfr oxZ ehVj Áfr lsdaM vkSj xSj&Nk;kafdr 
varj&{ks=ksa esa 128 ls 171 ekbØkseksy Áfr oxZ ehVj Áfr lsdaM ds 
chp ik;k x;k tks fd nksigj 12-00 cts ¼1228 ekbØkseksy Áfr 
oxZ ehVj Áfr lsdaM½ vf/kdre jgkA nksgjh&iafä vkSj 
frgjh&iafä —f"k&oksYVh; ç.kkyh ds rgr~ rkjkehjk Qly esa 
xSj&Nk;kafdr varj&{ks= dh rqyuk esa Nk;kafdr varj&{ks= ds 
rgr~ çdk'k la'ys"kd :i ls lfØ; fofdj.k dh miyC/krk ¼63 
çfr'kr½ esa lkFkZd deh ns[kh xbZA blds vykok] fu;a=.k dh 
rqyuk esa Nk;kafdr vkSj xSj&Nk;kafdr varj&{ks=ksa esa 'kq) 
fofdj.k] e`nk rkieku rFkk gok dk rkieku de ik;k x;kA 
nksgjh& vkSj frgjh&iafä —f"k&oksYVh; ç.kkyh ds Nk;kafdr 
varj&{ks= esa lkis{k vknZzrk vf/kd ntZ dh xbZA ewax dh Qly esa] 
nksgjh& vkSj frgjh&iafä —f"k&oksYVh; ç.kkyh ds xSj&Nk;kafdr 
varj&{ks= dh rqyuk esa Nk;kafdr varj&{ks= esa çdk'k la'ys"kd 
:i ls lfØ; fofdj.k rFkk 'kq) fofdj.k dh miyC/krk Øe'k% 34 
vkSj 27 çfr'kr rFkk 41 vkSj 38 çfr'kr de ikbZ xbZZA gok ds 
rkieku esa dksbZ lkFkZd fHkUurk ugha ns[kh xbZ] tcfd fu;a=.k 
ç.kkyh dh rqyuk esa nksgjh& vkSj frgjh&iafä —f"k&oksYVh; 
ç.kkyh ds nksuksa Nk;kafdr vkSj xSj&Nk;kafdr varj&{ks=ksa esa 
lkis{k vknZzrk vf/kd ntZ dh xbZA 

—f"k&oksYVh; ç.kkyh esa iw.kZ vkSj v/kZ ihoh e‚Mîwy dh 
nksgjh&iafä okys iSuy 'kkfey gS ¼fp= 8-6½A v/kZ ihoh e‚Mîwy ds 
lkFk nksgjh&iafä —f"k&oksYVh; ç.kkyh ds xSj&Nk;kafdr {ks= dh 
rqyuk esa Nk;kafdr {ks= esa bZlcxksy] thjk vkSj rkjkehjk dh mit 
Øe'k% 12-2] 7-5 vkSj 34-5 çfr'kr de ikbZ xbZA bZlcxksy] thjk 

Hkqt esa Ñf"k&oksYVh; ç.kkyh ds dk;Z&fu"iknu dk ewY;k¡du

PAR availability was observed under shaded inter-space 

area as compared to that in non-shaded inter-space area in 

taramira crop both under double-row (63%) and triple-

row AVS. Further, NR, soil temperature and air 

temperature were less in the shaded and non-shaded inter-

space area as compared to that in the control. However, 

relative humidity was higher in the shaded inter-space 

area of the double- and triple-row AVS. In mung bean 

crop, availability of PAR and NR were reduced by 34 and 

27%, and 41 and 38% in shaded inter-space area as 

compared to that in the non-shaded inter-space area of the 

double row- and triple-row AVS, respectively. Air 

temperature showed no significant variation while 

relative humidity was higher in both the shaded and non-

shaded inter-space areas of the double-row- and triple-

row AVS as compared to that in the control system.

The agri-voltaic system (AVS) consisted of double-

row panel having full and half PV module coverages (Fig. 

8.6). The yield of isabgol, cumin, and taramira were 

reduced by 12.2, 7.5, and 34.5% in shaded area as 

compared to that in non-shaded area of double-row AVS 

with half PV module. This yield reduction was further 

increased by 26.2, 31.5, and 57.7% for isabgol, cumin, 

and taramira crops in shaded areas of the double-row AVS 

Performance evaluation of agri-voltaic system at Bhuj

fp= 8-5 lanHkZ vkSj gkbMªksQksfcd ysfir —f"k&oksYVh; ç.kkyh iSuy dh n{krk
Fig. 8.5 Efficiency of reference and hydrophobic coated AVS panels
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vkSj rkjkehjk dh mit dh bl deh esa iw.kZ ihoh e‚Mîwy okys 
nksgjh&iafä —f"k&oksYVh; ç.kkyh ds Nk;kafdr {ks=ksa esa Øe'k% 
26-2] 31-5 vkSj 57-7 çfr'kr dh c<+ksrjh gqbZA fu;a=.k 
¼—f"k&oksYVh; ç.kkyh ds fcuk½ dh rqyuk esa v/kZ vkSj iw.kZ&ihoh 
e‚Mîwy ds Nk;kafdr {ks=ksa ds rgr~ ijh{k.k dh xbZ Qlyksa dh 
cht mit esa Øe'k% 15-6 ls 40-2 çfr'kr rd vkSj 29-9 ls 61-9 
çfr'kr rd dh deh ikbZ xbZA Qlyksauqlkj bZlcxksy] thjk vkSj 
rkjkehjk dh mit esa ;g deh Øe'k 13-6] 13-9 vkSj 30-3 çfr'kr 
jghA fu;a=.k dh rqyuk esa nksgjh&iafä —f"k&oksYVh; ç.kkyh ds 
rgr~ [kjhQ ewax ds cht] Hkwlh vkSj tSoHkkj iSnkokj esa lkFkZd varj 
ugha ik;k x;kA fu;a=.k ¼857 fd-xzk- çfr gsDVs;j½ dh rqyuk esa 
v/kZ ¼840 fd-xzk- çfr gsDVs;j½ vkSj iw.kZ ¼826 fd-xzk- çfr gsDVs;j½ 
?kuRo okys ihoh e‚Mîwy dh nksgjh&iafä —f"k&oksYVh; ç.kkyh esa 
ewax dh vkSlr cht mit esa Øe'k% 2-0 vkSj 3-6 çfr'kr dh deh 
ntZ dh xbZA ihoh e‚Mîwy ds iw.kZ vkSj v/kZ?kuRo okys 
nksgjh&iafä —f"k&oksYVh; ç.kkyh esa vkSlr /kwy Hkkj Øe'k% 1-2 
vkSj 1-9 xzke çfr oxZ ehVj ntZ fd;k x;kA e`nk ueh esa deh dh 
nj fu;a=.k] v/kZ&?kuRo ,oa iw.kZ&?kuRo ihoh e‚Mîwy ds ?kVrs 
Øe esa ns[kh xbZA blds vykok] fofHkUu Qlyksa esa e`nk ueh esa deh 
dh mPpre vkSlr nj fu;a=.k mipkj ds rgr~ bZlcxksy ¼&0-90½ 
esa tcfd lcls de thjk esa ¼&0-33½ esa iw.kZ&ihoh e‚Mîwy okyh 
—f"k&oksYVh; ç.kkyh ds rgr~ ntZ dh xbZA

nw/k 'khryu ç.kkyh dh vkfFkZd l{kerk dk ewY;k¡du thou 

pØ ykxr] thou pØ ykHk] ykHk&ykxr vuqikr] 'kq) orZeku 

ewY;] vkSj _.k okilh dh vof/k dh x.kuk djds fd;k x;kA bl 

ç.kkyh esa ç'khrd] ihoh iSuy] 904 okV {kerk dk lkSj gkbfczM 

bUoVZj] cSdvi ds fy, 12 oksYV] 75 ,fEi;j ?kaVk dh nks cSVjh 

dPps nw/k dks BaMk djus ds fy, lkSj&lg&voLFkk ifjorZu inkFkZ 

vk/kkfjr ladj 'khryu ç.kkyh

having full PV module coverage. When compared to the 

control, this reduction in seed yield ranged from 15.6 to 

40.2% and 29.9 to 61.9% under the shaded areas of the 

half and full-coverage PV modules, respectively. The 

yield reductions were 13.6, 13.9, and 30.3% for isabgol, 

cumin, and taramira, respectively. Non-significant 

difference was observed in seed, stover, and biological 

yields of kharif mung bean under double-row AVS as 

compared to that in the control. The average seed yield of 

mung bean was reduced by 2.0 and 3.6% in double-row 
-1 -1AVS having half (840 kg ha ) and full (826 kg ha ) density 

PV modules as compared to that in the control (857 kg 
-1 -2ha ). The average dust load was 1.2 and 1.9 g m  in 

double-row AVS having full and half density, 

respectively. The rate of depletion in soil moisture was 

observed in the order of control > half-density > full-

density PV modules. Further, among the crops, highest 

average rate of depletion in soil moisture was observed in 

isabgol (-0.90) under control while the lowest moisture 

depletion was recorded under cumin (-0.33) under AVS 

having full-density PV modules. 

Economic viability of milk chiller was evaluated by 

computing the life cycle cost (LCC) and life cycle benefit 

(LCB), benefit-cost ratio (BCR), net present value (NPV), 

and payback period (PBP). The system included the costs 

of refrigerator, PV panel, 904 W capacity solar hybrid 

inverter, two battery bank of 12 V, 75 Ah for backup, and 

Solar-cum-PCM based hybrid cooling system for 

chilling of raw milk 

fp= 8-6 Hkqt esa —f"k&oksYVh; ç.kkyh esa mxkbZ xbZ jch Qlyksa dk {ks= –';
Fig. 8.6 Field view of rabi crops grown in agri-voltaic system at Bhuj
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cSad vkSj voLFkk ifjorZu inkFkZ 'kkfey gS] ftlesa nw/k 'khryd 

dh çfr bdkbZ :i;s 36]000 dk çkjafHkd fuos'k gksrk gSA dk;Z 

lapkyu O;; esa ifjpkyu vkSj j[kj[kko ykxr rFkk okf"kZd 

ewY;âkl dks 'kkfey djrs gq, çfr o"kZ 3600 :i;s dh ykxr 

vkbZA çkjafHkd fuos'k ds 7 çfr'kr dh nj ls cpko ewY;] 15 o"kZ 

thou vof/k vkSj 12 çfr'kr okf"kZd C;kt nj tSls vU; ekinaMksa 

dks 'kkfey fd;k x;kA ykHk dh x.kuk 10 yhVj nw/k çfrfnu BaMk 

djus dh nj ls 365 fnuksa ds fy, dh xbZ vkSj dher 40 :i;s 

çfr yhVj vkadh xbZA bl çdkj bl ç.kkyh dh iwjh vof/k ds 

fy, dqy ykxr :i;s 60]081 vkbZ vkSj dqy jktLo :i;s 

9]95]282 ÁkIr gqvkA blfy, nw/k 'khryd esa fuos'k dk 'kq) 

orZeku ewY; :i;s 9]35]201 vkadk x;k] vkSj ykHk&ykxr vuqikr 

16-56 jgk] tks 'khryu ç.kkyh dks mlds thoudky esa ykHknk;d 

vkSj vkfFkZd :i ls O;ogk;Z cukrk gSA blds vykok _.k okilh 

vof/k 4 eghus Fkh] tks fd 'khryd ds fy, okLrfod _.k okilh 

vof/k ¼;kuh 15 o"kZ½ ls cgqr de gSA bl ç.kkyh esa nw/k dks BaMk 

djus dh çlaLdj.k ykxr 2-40 :i;s çfr yhVj vkadh xbZA

thjk vkSj cktjk ds chtksa ds HkkSfrd xq.kksa dk mi;ksx cht 

iSekb'k ifÍdkvksa&[kk¡psa vk;ke rFkk cht nj fu/kkZfjr djus ds 

fy, fd;k x;k ¼fp= 8-7½A f=vk;keh Nih gqbZ cht iSekb'k 

ifÍdkvksa dks bysDVª‚fud jksi.k bdkbZ ds LVsij eksVj 'kk¶V esa 

fQV fd;k x;kA ç;ksx'kkyk ijh{k.kksa esa] ifÍdk ds cht pquus 

okys [kk¡ps ds vkdkj dks vf/kdre T;kferh; vkSlr O;kl ds 50 

Áfr'kr ls vf/kd djds 2-99 ls 5-5 fd-xzk- çfr gsDVs;j cktjk 

cht nj çkIr dh xbZ vkSj ifÍdk&[kk¡ps ds vkdkj dks vf/kdre 

T;kferh; vkSlr O;kl dk 5 ls 10 Áfr'kr dh lhek esa j[kdj 

;g cht nj 1-43 ls 1-64 fd-xzk- çfr gsDVs;j çkIr fd;k x;k 

¼fp= 8-7lh½A thjk ds cht ds fy, vk;rkdkj [kk¡ps ds vk;ke 

¼yackbZ] pkSM+kbZ vkSj eksVkbZ½ dks cht dh ekih xbZ vf/kdre yackbZ] 

pkSM+kbZ vkSj eksVkbZ ls Øe'k% 10] 40 vkSj 50 çfr'kr vf/kd j[kk 

x;k vkSj 0-97 ls 1-51 fd-xzk- çfr gsDVs;j thjk dh cht nj çkIr 

gqbZ ¼fp= 8-7 ,½A thjk dh 2-83 fd-xzk- çfr gsDVs;j cht nj esa 

csyukdkj [kk¡psa dh ifÍdk dk 3-6 fe-eh- O;kl vkSj 4 fe-eh- 

yackbZ ds vk;keksa dk mi;ksx djds çkIr dh xbZ ¼fp= 8-7 ch½A ;s 

cht nj fo'ks"k :i ls js[kkafdr fd, x, bysDVª‚fud jksi.k bdkbZ 

vkSj ,d fo'ks"k Qly T;kferh ds lkFk 15 ls-eh- ikS/ks ls ikS/ks rFkk 

30 ls-eh- iafä ls iafä dh nwjh ds lkFk çkIr dh xbZA ,d çkjafHkd 

{ks= ijh{k.k }kjk ekStwnk dYVhosVj ds Vkbu ij yxs bysDVª‚fud 

jksi.k bdkbZ dh lHkh pkj bdkbZ;ksa ls cht dk fxjuk lR;kfir 

fd;k x;kA

fodflr bysDVªkWfud jksi.k bdkbZ dk ç;ksx'kkyk ijh{k.k

phase change material (PCM), which cost the initial 

investment of Rs. 36,000 per unit of milk chiller. The 

running cost included operational and maintenance costs 

and annual depreciation value, which cost at Rs. 3600 
-1year . Other parameters like salvage value @ 7% of the 

initial investment, 15 years lifespan and 12% annual 

interest rate were considered. The benefit was computed 
-1@ 10 L chilled milk day  for 365 days and priced @ Rs. 40 

-1L . Thus, for entire lifespan of the system, the total cost 

incurred was Rs. 60,081 and the total revenue generated 

was Rs. 9,95,282. Hence, the NPV of investment in the 

milk chiller was Rs. 9,35,201 and the benefit-cost ratio 

was 16.56, which indicated profitability and economic 

viability of the cooling system over its lifespan. Further 

the payback period was 4 months, which was lower than 

the payback period for the chiller that was 15 years. The 

processing cost per liter of milk chilling was calculated to 
-1be Rs. 2.40 L .

Physical properties of cumin and pearl millet seeds 

were used to determine groove dimensions of the seed-

metering plate (Fig. 8.7) and seed rate. The three-

dimensional printed seed metering plates were fitted to 

the stepper motor shaft of electronic planter modules. In 
-1laboratory tests, seed rate of 2.99-5.5 kg ha  was obtained 

for pearl millet by exceeding the seed-picking groove size 

of plate by 50% of the maximum geometric mean 
-1diameter and 1.43-1.64 kg ha  for plate groove sizes 

within the range of 5-10% of the maximum geometric 

mean diameter (Fig. 8.7c). The dimentions (length, width, 

and thickness) of rectangular groove for cumin seeds were 

fixed at 10, 40, and 50% more than the measured 

maximum length, width, and thickness of seed, 
-1respectively (Fig. 8.7a) and realized 0.97-1.51 kg ha  seed 
-1rate for cumin. The cumin seed rate of 2.83 kg ha  was 

realized in cylindrical groove plate of 3.6 mm diameter 

and 4 mm length (Fig. 8.7b). These seed rates were 

attained with specially-designed electrical planter 

modules and particular crop geometry, with 15 cm plant-

to-plant and 30 cm row-to-row spacing. A preliminary 

field trial was carried out to verify dropping of seeds from 

electronic planter modules retrofitted on tyne of existing 

cultivator and observed that seeds were consistently 

dropping from all four units.

Laboratory testing of developed electronic planter 

modules
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'kq"d {ks= ds Qyksa ds fy, e'khu n`f"Vdks.k&vk/kkfjr xzsMj dk 

fodkl

fcfLdV lsadus ds fy, lkSj rkih;&vk/kkfjr gkbfczM vksou dk 

js[kkadu

Qy Js.khdj.k ç.kkyh esa ,d laçs"k.k ra= ¼laçs"k.k iêk] 
jksylZ] ik'oZ jsy] çR;{k /kkjk eksVj] xfr fu;a=d bdkbZ bR;kfn½] 
Nfo vf/kxzg.k e‚Mîwy ¼varfuZfgr [k.M] jkLicsjh ikbZ] dSejk] 
,ybZMh ykbV bR;kfn½ vkSj ,d NaVkbZ ,DVîw,Vj 'kkfey Fkk 
¼fp= 8-8½A bl js[kkadu esa laçs"k.k iês }kjk Qyksa dks lh/kh&js[kk 
esa lEçsf"kr djus gsrq l{ke cuk;k x;k] vkSj jksylZ us xksykdkj 
Qy dks viuh /kqjh ij ?kweus esa l{ke cuk;kA ckgjh çdk'k dks 
jksdus ds fy, lHkh lgk;d midj.kksa ds lkFk yxk, x, Nfo 
vf/kxzg.k e‚Mîwy dks 45 ls-eh- × 45 ls-eh- × 38 ls-eh- vk;ke ds 
dkys jax ds ,Y;wehfu;e cDls }kjk vanj ls <dk x;kA laçs"k.k 
iês ls Qyksa dks vyx djus ds fy, loksZ eksVj dk mi;ksx dj 
,d gRFks dks fØ;k'khy cuk;k x;kA 

,d fd-xzk- fcfLdV cukus ds fy, fo|qr dh vko';drk dks 
/;ku esa j[kdj mi;qä vk;keksa ds lkFk ,d vksou ¼fp= 8-9½ dk 
js[kkadu fd;k x;kA lkSj rkih; ÅtkZ dks fo'oluh; lzksr cukus 
ds fy,] iwjs fnu lkSj&fofdj.k ds ek/;e ls vfrfjä fo|qr çkIr 
djus ds fy, iwoZ vkSj if'pe nksuksa rjQ ls foLrkfjr ijkorZd 

Development of machine vision-based grader for 

fruits of arid region 

Design of a solar thermal-based hybrid oven for 

baking the biscuit dough

The fruit grading system consisted of a conveying 

mechanism (conveyor belts, rollers, side rail, DC motor, 

speed control unit etc.), an image acquisition module 

(embedded segment, raspberry pi, camera, LED light 

etc.), and a sorting actuator (Fig. 8.8). The design enabled 

a straight-line transportation of fruits on the conveyor 

belt, and the rollers enabled the spherical fruit to rotate on 

its axis. The image acquisition module fitted with all 

accessories was covered by aluminium box of size 45 cm 

× 45 cm × 38 cm, black-painted from inside to stop 

external light. A servo motor was used to actuate an arm 

for separating the fruits from the conveyor belt.

An oven was designed using dimensions and power 

requirement suited to 1 kg biscuit baking (Fig. 8.9). In 

order to make solar thermal power reliable source, it was 

novel to maintain extended reflectors (600 mm each) for 

fp= 8-7 ¼, vkSj ch½ thjk vkSj ¼lh½ cktjk ds fy, [kk¡psa vk;keksa dk js[kkadu
Fig. 8.7 Design of groove dimensions for (a and b) cumin and (c) pearl millet

(a) (b) (c)
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¼çR;sd 600 fe-eh-½ ds lkFk ,d u;k js[kkadu fd;k x;kA mijksä 
vk;keksa dk mi;ksx djds ,d Ýse js[kkafdr fd;k x;k ftlesa 
ghVj vkSj vU; vko';d cká midj.k] ydM+h dk cqjknk tSlh 
vojks/ku lkexzh vkfn lfgr fu"ikfnr fd, tkus okys lHkh 
çko/kku 'kkfey FksA

extra power to be captured during whole day solar-

irradiation from both East- and West-ward sides. A frame 

was designed using aforesaid dimensions with all 

provisions to be executed including heaters and required 

peripherals, insulating materials like saw dust etc. 

fp= 8-8 'kq"d {ks= ds Qyksa ds fy, e'khu –f"V&vk/kkfjr xzsMj
Fig. 8.8 Machine vision-based grader for arid region fruits

Feeding unit
Imaging unit

Conveying unit

fp= 8-9 lkSj&rkih; vk/kkfjr gkbfczM vksou
Fig. 8.9. Solar-thermal based hybrid oven
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usV gkml esa de ty vkSj ÅtkZ&vk/kkfjr ty çokg ç.kkyh dk 

js[kkadu vkSj inkLFkkiu

ysg esa cgq&Qlyh lkSj ?kj dk fodkl ,oa fu"iknu

,d 0-5 ,pih iai vkSj 500 yhVj ty {kerk dh Vadh ls 

lEca) ,d ncko;qä ty çokg ç.kkyh] 16 ehVj  8 ehVj 

vkdkj ds usV gkml esa tM+ {ks= ¼10 ls-eh- xgjkbZ½ ij LFkkfir dh 

xbZA ty çokg ç.kkyh esa ty ifjlapj.k ds fy, 50 fe-eh- O;kl 

ds vkjihohlh ikbi yxkk, x,A ty çokg ç.kkyh esa m"ek 

gLrkarj.k ds fy, 0-5] 0-75 vkSj 1-00 QhV ds ,Y;wehfu;e vkSj 

LVsuysl LVhy ds ikbi dk ijh{k.k fd;k x;kA e`nk lrg ds uhps 

nksuksa fljksa ij /kkrq ds ikbi dks vkjihohlh ikbi ls tksM+k x;kA 

ikS/kksa dh çR;sd D;kjh ds uhps 30 ls-eh- dh nwjh ij nks ikbiykbu 

fcNkbZ xbZ] ftlesa D;kjh ij mxk, x, nks ikS/kksa dh iafä;ksa ds 

chp 40 ls-eh- dh nwjh j[kh xbZA Hkwlrg ls 5] 10 vkSj 15 ls-eh- dh 

xgjkbZ ij e`nk ds rkieku dks ekius ds fy, LFkkfir ikbiksa ds 

nksuksa vksj 10 ls-eh- dh nwjh ij FkekZehVj dk mi;ksx fd;k x;kA 

ifjorZuh; O;kl okys ikbiksa dh ty çokg nj Hkh fu/kkZfjr dh 

xbZA fofHkUu O;kl ds ikbZiksa esa ty çokg nj dk xSj&lkFkZd 

çHkko }kjk fLFkj cgko nj ij ikbi ds vuqÁLFk&dkV ds {ks=Qy 

vkSj çokg osx ds e/; O;qRØe lEca/k dh iqf"V gqbZA LVsuysl LVhy 

ikbi ds 0-75 QhV O;kl okys ikbi dks 5 ?kaVs esa xeZ ty ds 

iqu%lapkyu }kjk m"ek gLrkarj.k dj tM+ {ks= ds rkieku dks 

la'kksf/kr djus ds fy, lcls çHkkoh ik;k x;k] tks ,Y;wehfu;e 

dh rqyuk esa LVhy dh de fof'k"V ÅtkZ ds dkj.k laHko gks ldkA

ysg esa lnhZ ds ekSle ds nkSjku ikS/kksa ds HkaMkj.k ds fy, ,d 

cgq&Qlyh lkSj ?kj fodflr fd;k x;kA fofHkUu ikS/k fodkl 

fu;kedksa ¼baMksy ,flfVd ,flM] baMksy C;qVkbfjd ,flM] 

us¶Fkyhu ,flfVd ,flM½ ls mipkfjr 4 vyx&vyx vkdkj ds 

lSfyDl dfVax ds vadqj.k çfr'krrk dk ewY;k¡du i‚yhgkml 

vkSj [kqyh ukfydkvksa esa fd;k x;k ¼fp= 8-10½A ikS/k fodkl 

fu;ked baMksy ,flfVd ,flM }kjk mipkfjr lSfyDl dfVax 

}kjk i‚yhgkml ifjfLFkfr;ksa esa 93-94 ls 98-48 izfr'kr rd 

vf/kd vadqj.k ns[kk x;kA ysg esa lkSj ?kj&lg&'kq"dd esa taxyh 

ckjgeklh isij ohM ¼ysfifM;e ySfVQksfy;e½ dks lq[kkus ds fy, 

,d çkjafHkd ç;ksx fd;k x;kA iw.kZ çk—frd laogu 'kq"dd 

ç.kkyh ds rgr ysfifM;e ySfVQksfy;e dk lw[kuk 7 ?kaVs ds 

Hkhrj iwjk gks x;k] tcfd ml nkSjku lkSj fofdj.k 379 ls 1142 

okV izfr oxZ ehVj ds e/; ntZ fd;k x;kA vxLr ls flrEcj 

rd [kqckuh Qyu ds ekSle ds nkSjku LFkkuh;] Mksax ekj] Vksdiksik 

×

Design and installation of low water and energy-based 

water flow system in net house

Development and performance of multi-crop solar 

house at Leh 

A pressurized water flow system equipped with 0.5 

HP pump and a water tank of 500 litres capacity, was 

installed at root zone (10 cm depth) in net house of 16 m × 

8 m size. The water flow system included RPVC pipes of 

50 mm diameter for water circulation. Aluminum and 

stainless steel pipes of 0.5, 0.75, and 1.00 feet were tested 

for heat transfer through water flow system. Metallic 

pipes were connected to the RPVC pipes at both the ends 

beneath the soil surface. Two pipelines at 30 cm distance 

were laid beneath each plant bed considering 40 cm 

distance between two plant rows grown on the beds. 

Mercury thermometers were used at 10 cm distance on 

both sides of the installed pipes to record the soil 

temperature at 5, 10 and 15 cm soil depths. The variability 

of pipe diameter had no significant effect on water flow 

rate, which confirmed the inverse relationship between 

flow velocity and cross-sectional area of pipe for a 

constant discharge. The stainless steel pipe of 0.75 feet 

diameter was the most effective in modifying the root 

zone temperature by transferring heat from hot water 

recirculated for 5 hours. This might be due to lower 

specific heat of steel as compared to that of aluminium.

The multi-crop solar house was used for storage of 

plant saplings during the winter seasons at Leh. The 

sprouting percentage for salix cuttings of 4 different sizes 

treated with various plant growth regulators (Indole acetic 

acid, Indole butyric acid, Naphthaleneacetic acid) and 

control were assessed in both polyhouse and open trench 

conditions (Fig. 8.10). The salix cuttings treated with 

Indole acetic acid showed higher germination percentage 

ranging from 93.94 to 98.48% under polyhouse 

conditions. A preliminary experiment for drying of wild 

perennial pepper weed (Lepidium latifolium) was carried 

out in solar house-cum-dryer at Leh. The drying of 

L. latifolium was completed within 7 hours under 

complete natural convection drying system, when the 
-2solar radiation varied from 379 to 1142 W m  for that 

particular day. Drying of different varieties of apricots 

namely, local, Ldong mar, Tokpo pa and Halman were 
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vkSj gyeu uked [kqckuh dh fofHkUu fdLeksa dks lq[kkus dk dke 

Hkh fd;k x;kA v/;;u ls Kkr gqvk fd rkth [kqckuh dks lw[kus esa 

T;knk le; yxk tcfd blds VqdM+ksa dks lq[kkus esa de le; 

yxkA

also carried out during the apricot fruiting season from 

August to September. It was found that the drying time of 

apricots increased for different samples in the order of 

split blanched<split fresh<whole blanched<whole fresh. 

fp= 8-10 fofHkUu ikS/k fodkl fu;kedksa ls mipkfjr lSfyDl dfVax ds vadqj.k çfr'krrk dk i‚yhgkml esa ewY;k¡du 
Fig. 8.10 Evaluation of germination percentage of salix cuttings treated with different plant growth regulators
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ikyh ftys esa çpfyr Ñf"k ç.kkfy;ksa dk fo'ys"k.k

ikyh ftys esa 45 xk¡oksa ds 136 fdlku ifjokj ls ,d= fd, 
x, çkFkfed vkadM+ksa dk mi;ksx djds çpfyr —f"k ç.kkfy;ksa dk 
fo'ys"k.k fd;k x;kA ftys esa vkSlr ifjpkyu Hkwfe tksr dk 
vkdkj 3-4 gsDVs;j ik;k x;kA vfèkdka'k fdlkuksa ds ikl Hkwfe ds 
ek= ,d ls nks VqdM+s ¼çR;sd 38 çfr'kr½ Fks tcfd cM+h la[;k esa 
fdlkuksa ds ikl rhu ls pkj VqdM+s ¼çR;sd 10 çfr'kr½ ik, x,A 
ftys dh vkSlr okÆ"kd o"kkZ 653 fe-eh- ntZ dh xbZA —f"k ;ksX; 
Hkwfe dk dsoy 20 çfr'kr Hkkx gh ÇlpkÃ ds vèkhu ik;k x;k 
ysfdu 35 çfr'kr fdlkuksa ds ikl iw.kZ ;k vkaf'kd ÇlpkÃ dh 
lqfoèkk miyC/k Fkh A ftys esa —f"k ç.kkfy;ksa esa —f"k ;ksX; Qlysa] 
i'kqèku] pkjk Qlysa] ckxokuh vkSj —f"k&okfudh 'kkfey Fkh 
¼Rkkfydk 9-1½A xk;ksa vkSj HkSalksa dks Øe'k% 70 vkSj 47 çfr'kr 
ifjokjksa }kjk ikyk tkrk gS tcfd cdjh vkSj HksM+ ikyu Øe'k% 
27 vkSj 9 çfr'kr ifjokjksa }kjk fd;k tkrk gSA ?kjsyw Lrj ij 
xk;] HkSal] cdjh vkSj HksM+ dh vkSlr la[;k Øe'k% 4] 4] 8 vkSj 30 
ntZ dh xbZA pkjk Qlyksa dh [ksrh vkSj Ms;jh lgdkjh lfefr;ksa 
dh lqfoèkk ds dkj.k 87 çfr'kr ifjokjksa ds fy, i'kqèku ikyu 
nwljk çeq[k m|e FkkA 82 çfr'kr fdlkuksa }kjk o"kkZ vkèkkfjr 
vkSj Çlfpr nksuksa fLFkfr;ksa esa pkjk Qlyksa dh [ksrh dh tkrh Fkh 
¼Rkkfydk 9-2½A ckxokuh Qlyksa ¼esagnh] uÈcw] ve:n vkSj csj½ 
vkSj lfCt;ksa dh [ksrh Øe'k% 8 vkSj 15 çfr'kr fdlkuksa }kjk dh 
tkrh FkhA —f"k Hkwfe ij [kstM+h çeq[k —f"k okfudh çtkfr ds #i 
esa ikbZ xbZA o"kkZ] ÇlpkÃ] e`nk ds çdkj vkSj —f"k&tyok;q 
fLFkfr;ksa esa O;kid fHkUurk ds dkj.k ftys esa —f"k ç.kkfy;ksa esa 
cgqr vf/kd fofoèkrk ntZ dh xÃA

Analysis of prevailing farming systems in Pali district

The farming systems prevailing in Pali district were 
characterized using the primary data collected from 136 
farm households across 45 villages. The average 
operational land holding size was 3.4 ha. Majority of the 
farmers had one and two fragments of land holdings (38% 
each) and significant number of them had three and four 
fragments (10% each). Average annual rainfall in the 
district was 653mm. Only 20% of the cultivated land was 
under irrigation but 35% farmers had access to either full 
or partial irrigation. The farming systems in the district 
comprised of arable crops, livestock, forage/fodder crops, 
horticulture and agroforestry (Table 9.1). Cows and 

buffaloes were reared by 70 and 47% households, 

respectively while goat and sheep rearing were practiced 
by 27 and 9% households respectively in the district. 
Average household herd size of cows, buffaloes, goat and 
sheep was 4, 4, 8 and 30, respectively. Livestock rearing 
was predominantly secondary enterprise for 87% 
households because of cultivation of fodder crops and 
access to dairy cooperatives. Fodder crops were cultivated 
in both rainfed and irrigated conditions by 82% farmers 
(Table 9.2). Cultivation of horticultural crops (henna, 
lime, guava and ber) and vegetables were undertaken by 8 

and 15% farmers, respectively. Khejri was the 

predominant agroforestry species on the farmlands. Wide 
diversity in farming systems was observed due to 
variation in rainfall, irrigation, soil type and agro-climatic 
conditions within the district. 

lkekftd&vkfFkZd vUos"k.k ,oa ewY;kadu
Socio-economic Investigation and Evaluation
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tSlyesj ftys esa çpfyr Ñf"k ç.kkfy;ksa dk fo'ys"k.k

tSlyesj ftys esa çkFkfed vkSj f}rh;d vkadM+ksa dk mi;ksx 

djds çpfyr —f"k ç.kkfy;ksa dk fo'ys"k.k fd;k x;kA ftys dh 

vkSlr okÆ"kd o"kkZ 164 fe-eh- ntZ dh xbZA ftys esa —f"k ç.kkfy;ksa 

esa —f"k ;ksX; Qlysa] i'kqèku] pkjk Qlysa] —f"k&okfudh vkSj 

ckxokuh 'kkfey FkhA ftys esa —f"k ;ksX; dqy {ks=Qy 11]20]715 

gsDVs;j Fkk tks ftys ds dqy HkkSxksfyd {ks= dk 29-2 çfr'kr 

fgLlk gSA [ksrh ds rgr o"kkZ vkèkkfjr vkSj Çlfpr {ks= Øe'k% 

6]21]179 gsDVs;j ¼55-43 çfr'kr½ vkSj 4]99]536 gsDVs;j ¼44-57 

çfr'kr½ ik;k x;kA tSlyesj vkSj iks[kj.k rglhyksa esa ugj }kjk 

ÇlpkÃ ikÃ xbZ] tcfd lHkh pkj rglhyksa esa Vîwcosy }kjk ÇlpkÃ 

ns[kh xbZA [ksrh ds rgr dqy Çlfpr {ks= esa ugj vkSj Vîwcosy 

ÇlpkÃ dk ;ksxnku Øe'k% 58 vkSj 42 çfr'kr FkkA Xokj 

¼4]82]199 gsDVs;j½] cktjk ¼1]22]328 gsDVs;j½] ewax ¼56]404 

gsDVs;j½] fry ¼7]787 gsDVs;j½ vkSj eksB ¼6]374 gsDVs;j½ tSlh 

[kjhQ Qlysa o"kkZ vkèkkfjr ifjfLFkfr;ksa esa mxkÃ tkrh Fkh] tcfd 

ewaxQyh ¼41]216 gsDVs;j½ vkSj vjaMh ¼4]566 gsDVs;j½ Çlfpr 

ifjfLFkfr;ksa esa mxkÃ tkus okyh O;kolkf;d Qlysa FkhA ftys esa 

dikl Hkh udnh Qly ds :i esa ikbZ xbZA jch ds ekSle esa puk 

¼1]71]163 gsDVs;j½] thjk ¼74]071 gsDVs;j½] ljlksa ¼45]603 

gsDVs;j½] blcxksy ¼37]362 gsDVs;j½] xsgw¡ ¼9]466 gsDVs;j½ vkSj 

tkS ¼734 gsDVs;j½ dh [ksrh ns[kh xbZA ftys esa [kMhu IkkbZ tkrh gaS 

Analysis of prevailing farming systems in Jaisalmer 

district

Farming systems in Jaisalmer district were 
characterized using primary and secondary data. The 
average annual rainfall in the district was 164 mm. The 
farming systems in the district comprised of arable crops, 
livestock, forage crops, agroforestry and horticulture. 
Total cultivated area was 11,20,715 ha accounting for 
29.2% of the total geographical area of the district. 
Rainfed and irrigated area under cultivation was 6,21,179 

ha (55.43%) and 4,99,536 ha (44.57%), respectively. 

Canal irrigation was found in Jaisalmer and Pokharan 
tehsils, whereas tubewells were found in all the four 
tehsils. Canal and tubewell irrigation contributed 58 and 
42%, respectively of the total irrigated area under 
cultivation. The kharif crops such as clusterbean 
(4,82,199 ha), pearl millet (1,22,328 ha), mung bean 
(56,404 ha), sesame (7,787 ha) and moth bean (6,374 ha) 
were cultivated under rainfed conditions whereas 
groundnut (41,216 ha) and castor (4,566 ha) were the 
commercial crops grown under irrigated conditions. 
Cotton was also emerging as the cash crop in the district. 
Chickpea (1,71,163 ha), cumin (74,071 ha), mustard 
(45,603 ha), isabgol (37,362 ha), wheat (9,466 ha) and 
barley (734 ha) were cultivated in rabi season. Khadins 
were found in the district in which chickpea, mustard, 
taramira and wheat were cultivated under conserved 



132

ftuesa lajf{kr ueh dh fLFkfr esa puk] ljlksa] rkjkehjk vkSj xsgw¡ 

dh [ksrh dh tkrh gSA ftys esa i'kqèku lajpuk ;Fkk xk;] HkSal] HksM+] 

cdjh vkSj ÅaV dh la[;k Øe'k% 13-64] 0-27] 37-19] 47-48 vkSj 

1-57 çfr'kr ntZ dh xbZA lkeqnkf;d laifÙk lalkèkuksa ij fuHkZj 

i'kqpkj.k ;k O;kid pjkÃ ç.kkyh vkt Hkh ftys esa ,d çeq[k —f"k 

ç.kkyh gSA lkeqnkf;d laifÙk lalkèkuksa tSls xkspj] vksj.k] vxksj 

¼tyxzg.k {ks=½ vkfn ls ;qä LFkk;h pjkxkgksa dk {ks=Qy 87]512 

gsDVs;j ntZ fd;kA ftys esa vukj] csj vkSj [ktwj ds O;kolkf;d 

cxhps Hkh ik, x,A [kstM+h] tky] nslh ccwy] csjh vkSj dqeV [ksr 

ij ikÃ tkus okyh çeq[k —f"k okfudh@cgqmís';h; çtkfr;ksa FkhA 

fdlkuksa }kjk lhfer la[;k esa pkjk Qlyksa ¼pkjk cktjk] pkjk 

Tokj] fjtdk½ vkSj lfCt;ksa dh [ksrh eq[;r% ?kjsyw mi;ksx ds fy, 

Çlfpr ifjfLFkfr;ksa esa dh tkrh gSA

v/;;u ds fy, tks/kiqj ftys ds nks Cy‚d fcykM+k vkSj yw.kh 

rFkk çR;sd Cy‚d ls pkj xk¡o ;Fkk fcykM+k Cy‚d ls ?k.kexjk] 

mnfy;kokl] eknfy;k vkSj jkoj rFkk yw.kh Cy‚d ls ukjukMh] 

>aoj] [kqMkyk vkSj cMyk uxj dk p;u fd;k x;kA 

lkekftd&vkfFkZd vkSj tSo&HkkSfrd ekinaMksa ds vk/kkj ij 180 

—"kd ifjokjksa ls vkadM+s ,df=r fd, x, 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 v/;;u {ks= ds 60 ifjokjksa 

ls ,d= fd, x, çkFkfed vkadM+ksa ij vk/kkfjr FkkA v/;;u esa 

ik;k x;k fd fcykM+k Cy‚d esa [kjhQ ds nkSjku Øe'k% 0-85] 1-0] 

vkSj 3-14 gsDVs;j {ks=Qy esa mxk, x, ewax] Tokj vkSj dikl ds 

la;kstu ls vf/kdre 3]22]221 #i;s dk ykHk çkIr fd;k tk 

ldrk gS] blds fy, fdlku ds ikl vf/kdre 5 gsDVs;j Hkwfe] 

yxHkx 180 fnuksa dh Je 'kfDr vkSj 1]76]003 #i;s ¼vf/kdre 

{kerk 3]00]000 #i;s½ fuos'k iwath dh vko';drk gksrh gS 

¼rkfydk 9-3½A blh çdkj jch ds nkSjku 1 vkSj 4 gsDVs;j {ks=Qy 

esa xsgw¡ vkSj thjk ds la;kstu ls vf/kdre 6]37]772 #i;s dk ykHk 

izkIr fd;k tk ldrk gSA blds fy, Hkwfe] Je 'kfDr vkSj 

1]87]571 #i;s ¼vf/kdre {kerk 3]00]000 #i;s½ iwath fuos'k dh 

ck/kk,¡ ns[kh xbZA lhfer flapkbZ ;k flapkbZ lqfo/kkvksa dh 

vuqifLFkfr ds dkj.k yw.kh Cy‚d esa dsoy [kjhQ dh Qlysa gh 

cksbZ tkrh FkhA 1-0] 4-07 vkSj 1-50 gsDVs;j {ks= esa ewax] Xokj vkSj 

cktjk ds la;kstu ls vf/kdre 1]85]039 #i;s dk ykHk izkIr 

fd;k tk ldrk gS ftlds fy, Hkwfe] Je 'kfDr vkSj fuos'k iwath 

izeq[k ck/kkvksa ds #i esa ns[ks x, ¼rkfydk 9-4½A

if'peh jktLFkku esa lalk/ku mi;ksx gsrq lkekftd&vkfFkZd 

ekWMfyax

moisture conditions. The livestock population comprised 
of cattle (13.64%), buffalo (0.27%), sheep (37.19%), goat 
(47.48%) and camel (1.57%). The pastoralism/extensive 
grazing system depended on community property 
resources (CPRs). Permanent pastures consisting of CPRs 
such as gauchars (grazing lands), orans (sacred groves), 
aagors (catchment areas), etc. accounted for an area of 
87,512 ha. Commercial orchards of pomegranate, ber and 
date palm were also found in the district. Khejri, jaal, desi 
babool, beri and kumat were the predominant 
agroforestry/multi-purpose species found on the 
farmlands. Cultivation of fodder crops (fodder bajra, 
fodder sorghum, lucerne) and vegetables was undertaken 
mainly for domestic use by limited number of farmers 
under irrigated conditions.

Two blocks from Jodhpur district namely Bilara and 
Luni and 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 for the study. The 

data on socio-economic and bio-physical parameters were 
collected from 180 farm households and the best 
combination of enterprises that could give maximum 
profit in the given condition to a given farmer was 
calculated using multi-objective programing technique. 
The analysis was based on primary data collected from 60 
farm households from the study area. It was found that for 
Bilara block, maximum profit of Rs. 3,22,221 could be 
obtained during kharif season from a combination of 
mung bean, sorghum and cotton grown under the area of 

0.85, 1.0, and 3.14 ha, respectively, with the assumptions 

that the land available with the farmer is maximum 5 ha, 
labour utilized is =180 man-days and capital invested is 
Rs. 1,76,003 having the maximum capacity of Rs. 
3,00,000 with the farmer (Table 9.3). Similarly, during 
rabi season a combination of wheat and cumin in an area 
of 1 and 4 ha could give a maximum profit of Rs. 6,37,772 
with the conditions that constraints of land and labour 
were same as kharif season and capital constraint 
of Rs. 1,87,571 with the maximum capacity of Rs. 
3,00,000. In Luni block only kharif crops were taken 
because of limited or no irrigation. A combination of 
mung bean, clusterbean and pearl millet in an area of 
1.0, 4.07 and 1.50 ha could give a maximum profit of Rs. 

1,85,039 with the constraints of land, labour and 

capital (Table 9.4).

Socio-economic modelling for resource utilization in 
western Rajasthan
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chdkusj esa fdlkuksa ds [ksrksa ij çpfyr Ñf"k ç.kkfy;ksa dk 

vkfFkZd ewY;k¡du

chdkusj ftys ds 57 xk¡oksa esa 369 —"kd ifjokjksa ls ,d= 

fd, x, çkFkfed vk¡dM+ksa dk mi;ksx djds Hkwfe tksr ¼vkdkj 

vkSj VqdM+s½] çeq[k ?kVdksa vkSj vFkZ'kkL= ds lanHkZ esa çpfyr —f"k 

ç.kkfy;ksa dk fo'ys"k.k fd;k x;kA ÇlpkÃ dh miyCèkrk ds 

vkèkkj ij fdlku ifjokjksa dh rhu O;kid Jsf.k;ka ;Fkk o"kkZ 

vkèkkfjr] Çlfpr Hkwfe rFkk Çlfpr vkSj o"kkZ vkèkkfjr nksuksa Hkwfe 

dks çpfyr —f"k ç.kkfy;ksa ds o.kZu ds fy, vyx&vyx 

lewgh—r fd;k x;kA o"kkZ vkèkkfjr] Çlfpr rFkk o"kkZ vkèkkfjr 

Economic evaluation of farming systems prevailing on 

farmers' fields in Bikaner

Farming systems prevailing in Bikaner district were 

characterized in terms of land holding (size and 

fragments), major components and economics using 

primary data collected from 369 farm households across 

57 villages of Bikaner district. Three broad categories of 

farm households based on availability of irrigation i.e., 

rainfed, irrigated lands and having both irrigated and 

rainfed land were grouped separately for characterization 

of prevailing farming systems. The average operational 
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vkSj Çlfpr nksuksa çdkj dh vkSlr ifjpkyu Hkwfe LokfeRo çfr 

—"kd ifjokj 8-21] 6-39 vkSj 9-27 gsDVs;j ikbZ xbZA vfèkdka'k 

ifjokj ¼62-3 ls 74-4 çfr'kr½ eè;e vkSj vèkZ&eè;e Js.kh ¼2&10 

gsDVs;j½ ls lacafèkr FksA cM+s fdlkuksa ¼10 gsDVs;j ls vf/kd Hkwfe 

okys½ dh fgLlsnkjh 16 ls 34-9 çfr'kr tcfd NksVs vkSj lhekar 

fdlkuksa ¼2 gsDVs;j ls de Hkwfe okys½ dh fgLlsnkjh dqy —"kd 

leqnk; esa 11 çfr'kr ls de ntZ dh xbZA vfèkdka'k —"kd 

ifjokjksa ¼70 çfr'kr ls vf/kd½ ds ikl Hkwfe ds 2 ls 3 VqdM+s ik, 

x, tcfd pkyhl çfr'kr ifjokjksa ds ikl ifjpkyu Hkwfe ds 

dsoy nks VqdM+s Fks rFkk 35-50 çfr'kr ifjokjksa ds ikl Hkwfe ds 3 

VqdM+s ik, x,A

Qlysa] —f"k okfudh] i'kqèku] lfCt;k¡ vkSj Qyksa ds isM+ rhuksa 

çdkj dh çpfyr —f"k ç.kkfy;ksa ds çeq[k ?kVd ds #i esa ns[ks x, 

rFkk fofHkUu mRiknu ç.kkfy;ksa ds chp muds lkis{k ;ksxnku esa 

dkQh fHkUurk ntZ dh xbZA fofHkUu ?kVdksa esa Qlysa] —f"k okfudh 

vkSj i'kqèku çeq[k ?kVd Fks tc fd lfCt;k¡ vkSj Qy Øe'k% 46 

vkSj 31 çfr'kr ?kjksa dh —f"k ç.kkfy;ksa esa ns[ks x,A dqy feykdj] 

lHkh rhu mRiknu ç.kkfy;ksa esa vkSlru] Qly $ —f"k okfudh $ 

i'kqèku $ ckxokuh rFkk Qly $ —f"k okfudh $ i'kqèku çeq[k 

—f"k ç.kkfy;k¡ Fkhs ftudh fgLlsnkjh 53 vkSj 43 çfr'kr FkhA 

Qly $ —f"k okfudh $ i'kqèku o"kkZ vkèkkfjr fLFkfr esa çeq[k 

—f"k ç.kkyh ¼73 çfr'kr½] tcfd Qly $ —f"k okfudh $ i'kqèku 

$ ckxokuh Çlfpr ¼64 çfr'kr½ rFkk Çlfpr vkSj o"kkZ vkèkkfjr 

¼69 çfr'kr½ nksuksa fLFkfr;ksa esa çeq[k —f"k ç.kkyh ds #i esa ns[ks 

x, ¼fp= 9-1½A

o"kkZ vkèkkfjr —f"k ç.kkyh ds rgr eksB] Xokj] cktjk [kjhQ 

dh çeq[k Qlyksa ¼65 çfr'kr ls vf/kd ifjokjksa½ ds #i esa ns[kh 

xbZ rFkk jch ds nkSjku yxHkx ,d&pkSFkkÃ ifjokjksa ds ikl 

rkjkehjk dh [ksrh ns[kh xbZA Çlfpr —f"k ç.kkfy;ksa ds rgr 

ewaxQyh] Xokj] xsg¡w] ljlksa vkSj puk çeq[k Qlysa FkhA o"kkZ 

vkèkkfjr] Çlfpr rFkk o"kkZ vkèkkfjr vkSj Çlfpr nksuksa ç.kkfy;ksa esa 

—f"k okfudh isM+ksa dh vkSlr la[;k çfr ifjokj Øe'k% 47-1] 32-3 

vkSj 52-2 ntZ dh xbZA o"kkZ vkèkkfjr] Çlfpr rFkk o"kkZ vkèkkfjr 

vkSj Çlfpr nksuksa ç.kkfy;ksa esa xk; vkSj HkSal dh vkSlr la[;k 

Øe'k% 4-9] 4-4 vkSj 4-0 ikbZ xbZ tcfd cdjh vkSj HksM+ dh vkSlr 

la[;k Øe'k% 12-8] 2-9 vkSj 10-5 ntZ dh xbZA 

fofHkUu —f"k ,oa mRiknu ç.kkfy;ksa ds chp 'kq) vk; esa 
4 49×10  ls 87-2×10  #i;s çfr o"kZ rd dh fHkUurk ns[kh xbZA 

i'kqèku] ckxokuh ;k nksuksa dk Qly $ —f"k okfudh ds lkFk 
,dhdj.k ls rhuksa mRiknu ç.kkfy;ksa esa Qly $ —f"k okfudh dh 

land holding in rainfed, irrigated and having both rainfed 

and irrigated lands were 8.21, 6.39 and 9.27 ha per farm 

household, respectively. Majority (62.3% to 74.4%) of 

households belong to medium and semi-medium category 

(2-10 ha). Large farmers (>10 ha) have 16 to 34.9% share 

while the small and marginal farmers (<2 ha) constituted 

less than 11% of total farming community. Majority 

(>70%) of households had 2 to 3 fragments of lands. Forty 

per cent households had two fragments of operational 

land holding while 35.50% had 3 fragments of land 

holding.

Crops, agroforestry, livestock, vegetables and fruit 

trees were major components of the prevailing farming 

systems and their relative contributions varied 

substantially among different production systems. 

Amongst the different components, arable crops, 

agroforestry and livestock were major components while 

vegetables and fruits were seen in 46 and 31% of 

households, respectively. Overall, averaged across all 

three production systems, the crops (C) + agroforestry 

(AF) + livestock (LS) + horticulture (H) and C+AF+LS 

were major farming systems which had 53 and 43% share, 

respectively. C+AF+LS was the major farming system 

(73%) in rainfed condition while C+AF+LS+H was the 

major farming system in irrigated (64%) as well as both 

irrigated and rainfed (69%) condition (Fig. 9.1).

Moth bean, clusterbean, pearl millet were the major 

arable crop components (> 65% of households) of rainfed 

farming system in kharif and about one fourth of 

households had taramira during rabi season. Groundnut, 

clusterbean, wheat, mustard and chickpea were major 

arable crops of irrigated farming systems. Average 

number of agroforestry trees per farm household was 

47.1, 32.3 and 52.2 in rainfed, irrigated and both rainfed 

and irrigated, respectively. Average number of dairy 

animals i.e. cow and buffalo were 4.9, 4.4 and 4.0 in 

rainfed, irrigated and both rainfed and irrigated, 

respectively. Average number of small ruminants (goat 

and sheep) was 12.8, 2.9 and 10.5 in rainfed, irrigated and 

both rainfed and irrigated, respectively. 

The net return varied substantially from Rs. 9×10  to 
487.2×10  per annum per household among different 

farming and production systems. Integration of livestock, 

horticulture or both with C+AF had higher net return than 

C+AF alone across all three production systems. 

Integration of livestock with C+AF was more 

4
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rqyuk esa vfèkd ykHk izkIr gqvkA Qly $ —f"k okfudh ds lkFk 
i'kqèku dk ,dhdj.k] ckxokuh ,oa Qly $ —f"k okfudh ds lkFk 
,dhdj.k dh rqyuk esa vfèkd ykHknk;d ik;k x;kA Qly $ 
—f"k okfudh $ i'kqèku $ ckxokuh ls lcls vfèkd vk; izkIr dh 
xbZ rFkk blds ckn Qly $ —f"k okfudh $ i'kqèku —f"k ç.kkyh 
vk; ds ekeys esa mUur ikbZ xbZA o"kkZ vkèkkfjr vkSj ÇlpkÃ 
fLFkfr;ksa ds rgr] Qly $ —f"k okfudh $ i'kqèku $ ckxokuh ls 
Qly $ —f"k okfudh [ksrh ç.kkyh dh rqyuk esa Øe'k% 2-7& vkSj 
1-8&xquk vfèkd 'kq) ykHk izkIr gqvkA ikuh dh deh] vknkuksa dh 
mPp ykxr] —f"k mit ds fy, vi;kZIr dher vkSj HkaMkj.k 
lqfoèkk,a] rduhdh tkudkjh dh vi;kZIr igqap] lkekftd dkjd] 
—f"k Je vkSj _.k dh deh] ifjogu lqfoèkkvksa dh deh ,oa csgrj 
xq.koÙkk okys chtksa dk vHkko] ,dhÑr Ñf"k iz.kkfy;ksa dks viukus 
esa fdlkuksa }kjk ifjek.k ds Øe esa çeq[k ck/kkvksa ds #i esa ntZ 
fd, x,A

chdkusj vkSj tSlyesj ftyksa esa lkeqnkf;d laifÙk lalk/kuksa 
ds çca/ku esa yksxksa dh Hkkxhnkjh rFkk budk xzkeh.kksa dh vkthfodk 
vkSj lkekftd&vkfFkZd fLFkfr ij izHkko dk vkdyu fd;k x;kA 
;g fo'ys"k.k chdkusj ftys dh iwxy ,oa [kktwokyk rglhy ds 6 
p;fur xk¡oksa ds 120 ykHkkfFkZ;ksa rFkk tSlyesj ftys dh iks[kj.k 
rglhy ds 3 p;fur xk¡oksa ds 60 ykHkkfFkZ;ksa ls O;fDrxr 
lk{kkRdkj i)fr ds ek/;e ls vkadM+ksa dk laxzg.k djds fd;k 
x;kA

lkeqnkf;d laifÙk lalk/kuksa ds lrr~ çca/ku esa yksxksa dh Hkkxhnkjh

remunerative than integration of horticulture with C+AF. 

The C+AF+LS+H had highest net return followed by 

C+AF+LS farming system. The C+AF+LS+H had 2.7- 

and 1.8-folds higher net return than C+AF farming system 

under rainfed and irrigated conditions, respectively. Water 

scarcity followed by high cost of inputs, inadequate price 

and storage facilities for agricultural produce, inadequate 

access to technical know-how, social factors, scarcity of 

farm labour and credit, lack of transportation facilities, 

lack of improved quality seed were the major constraints 

in order to their magnitude perceived by the farmers for 

adopting farming systems. 

Impact of common property resources (CPRs) on 

livelihood and socio-economic status of villagers and 

extent of people's participation in planning, development 

and management of CPRs was studied in Bikaner and 

Jaisalmer districts. The data were collected from 120 

beneficiaries of 6 selected villages of Pugal and 

Khajuwala tehsils of Bikaner district and 60 beneficiaries 

of 3 selected villages of Pokharan tehsil of Jaisalmer. 

 The 

maximum participation (58%) was exhibited by 

respondents in development stage of CPRs, followed by 

55.7% participation in maintenance stage and 54% 

People's participation in sustainable management of 

CPRs 

Peoples' participation in management of CPRs:

fp= 9-1 chdkusj ftys esa —f"k ç.kkfy;ka
Fig. 9.1 Farming systems in Bikaner district
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lkeqnkf;d laifÙk lalk/kuksa ds çca/ku esa yksxksa dh Hkkxhnkjh%

lkeqnkf;d laifÙk lalk/kuksa ds rgr rkykc vkSj pjkxkg Hkwfe ls 

ikfjfLFkfrdh ra= lsok,a%

lkeqnkf;d pjkxkg Hkwfe esa isM+ksa] >kfM+;ksa vkSj ?kklksa dk ?kuRo%

 

mÙkjnkrkvksa us lkeqnkf;d laifÙk lalk/kuksa ds fodkl pj.k esa 

vf/kdre ¼58 çfr'kr½ Hkkxhnkjh dk izn'kZu fd;k x;k rFkk blds 

ckn ;kstuk pj.k esa 54 çfr'kr Hkkxhnkjh vkSj j[kj[kko pj.k esa 

55-7 çfr'kr Hkkxhnkjh fn[kkbZA ihihvkbZ lwpdkad ds vuqlkj] 

lkeqnkf;d laifÙk lalk/kuksa ds lrr çca/ku esa yksxksa dh Hkkxhnkjh 

dk lexz vkSlr 55 çfr'kr jgk ¼rkfydk 9-5½A

 lHkh p;fur xk¡okas esa rkykc ds ikuh dh 

miyC/krk 9-1 eghus Fkh vkSj çR;sd ifjokj ds vkSlru 10-03 i'kq 

rkykcksa ls çfrfnu 88-5 yhVj ikuh ih jgs FksA rkykc ls Hkwty 

dk vf/kd iquZHkj.k gksus ls vkl&ikl ds [ksrksa esa Qly l?kurk esa 

25 çfr'kr dh o`f) ntZ dh xbZA çR;sd ifjokj }kjk ?kjsyw 

mi;ksx ds fy, çfrfnu vkSlru 36-5 yhVj ikuh dk mi;ksx 

fd;k x;kA blds vfrfjDr] lkeqnkf;d laifÙk lalk/kuksa ds rgr 

pjkxkg Hkwfe ls izR;sd ifjokj }kjk 1140 fd-xzk- tykÅ ydM+h 

rFkk 31-04 fd-xzk- [kk| lkexzh tSls dsj] lkaxjh] csj] [kqaHkh] 

f[kiksyh] Qksxyk vkSj xksan ,d= dh xbZA

 

lkeqnkf;d pjkxkg Hkwfe esa o`{k çtkfr;ksa esa btjk;yh ccwy] 

[kstM+h] ccwy vkSj tky ,oa xSj&Lokfn"V foyk;rh ccwy dk 

?kuRo Øe'k% 44] 15] 7] 4] vkSj 48 çfr gsDVs;j ik;k x;kA izeq[k 

>kfM+;ksa esa Qksx] >jcsjh] dSj] ckoyh vkSj yk.kk ds o`{kksa dk ?kuRo 

Øe'k% 580] 23] 19] 25 vkSj 28 çfr gsDVs;j ik;k x;kA tcfd 

nwljh xSj&Lokfn"V >kfM+;ksa tSls f[kEi vkSj vkd dk ?kuRo 

Øe'k% 461 vkSj 43 çfr gsDVs;j ntZ fd;k x;kA izeq[k pkjk ?kklksa 

ds :i ls xafB;k] HkqjV] lso.k] /kke.k] csdj] dkaVh] /kkelk vkSj 

ykiM+h ik, x,A lkeqnkf;d pjkxkg Hkwfe esa ?kklksa dh vkSlr 

mRikndrk 560 fd-xzk- 'kq"d ?kkl çfr gsDVs;j ntZ dh xbZA

participation in planning stage of CPRs. According to 

peoples' participation index (PPI) value, the overall extent 

of people's participation in management of CPRs was 

55% (Table 9.5).

 The average annual availability of pond 

water was for 9.1 months in all the selected villages and 

about 10.03 animals of each family were drinking 88.5 L 

of water every day from the ponds. Due to increase in 

recharge of groundwater from the ponds, cropping 

intensity increased by 25% in nearby farms. Average 36.5 

L of water was used by each family every day for 

domestic use. In addition, about 1140 kg fuel wood and 

31.04 kg food materials such as ker, sangari, ber, 

khumbhi, khimpoli, phogla and gum were collected by 

each family during the whole year from grazing lands of 

the CPRs.

 

In pasture lands of CPRs, the density of major tree species 

viz., Israeli babool (Acacia tortilis), khejri (Prosopis 

cineraria), babul (Acacia nilotica), jaal (Salvadora 

persica), and non-palatable mesquite (Prosopis juliflora) 
-1were 44, 15, 7, 4 and 48 plants ha , respectivily. Similarly, 

the density of major palatable bushes viz., phog 

(Calligonum polygonoides), jharberi (Ziziphus 

nummularia), kair (Capparis decidua), bavli (Acacia 

jacquemontii) and lana (Haloxylon salicornicum) was 
-1580, 23, 19, 25, 28 plants ha , respectively. While the 

density of non-palatable bushes viz., khimp (Leptadenia 

pyrotechnica) and aak (Calotropis gigantea) was 461 and 
-143 plants ha , respectively. Predominantly, palatable 

grasses such as ganthia (Ochthochloa compressa), bhurut 

(Cenchrus biflorus), sewan (Lasiurus sindicus), dhaman 

Ecosystem services from water pond and pasture land 

under CPRs:

Density of trees, bushes and grasses in pasture CPRs:
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ikfjfLFkfrdh ra=] Ñf"k O;olk; vkSj laLFkkuksa dk vkdyu

jsr ds Vhyksa ds fLFkjhdj.k dh çkS|ksfxdh dk ewY;k¡du% jsr ds 

Vhyk fLFkjhdj.k rduhd dks ykxw djus ds çHkko dk ewY;k¡du 

fd;k x;k] lkFk gh jktLFkku ds 'kq"d {ks= esa lkeqnkf;d laifÙk 

lalk/kuksa ¼lhihvkj½ ds fy, fu;ksftr 'kklu vkSj çca/ku 

j.kuhfr;ksa dh Hkh tkap dh xbZA jsr ds Vhyk fLFkjhdj.k dh ;g 

rduhd 1960 ds n'kd ds nkSjku dktjh] tks/kiqj }kjk fodflr 

dh xbZ Fkh ftls jkT; ou foHkkx }kjk viuk;k x;k rFkk Hkkjr 

ljdkj vkSj jktLFkku ljdkj ds lg;ksx ls fofHkUu ;kstukvksa 

;Fkk e# fodkl ifj;kstuk ¼1986&87 ls 1994&95½] 

e#LFkyhdj.k jksdFkke dk;ZØe ¼1999&2000 ls 2011&12½ vkSj 

tyok;q ifjorZu vkSj e#LFkyhdj.k jksdFkke ¼2013&14 ls vkt 

rd½ ds ek/;e ls jsr ds Vhyksa dk fLFkjhdj.k fd;k x;kA 

2022&23 rd yxHkx 4-4 yk[k gsDVs;j jsr ds Vhyksa dk {ks=Qy 

fLFkj dj fy;k x;k ¼fp= 9-2½A 

jsr ds Vhyk fLFkjhdj.k çkS|ksfxdh ds çHkko dk vkdyu 

djus ds fy, fofHkUu LFkkuksa ij lewg ppkZ,a vk;ksftr dh xÃA 

fofHkUu LFkkuksa ls e`nk ds uewusa bdf=r fd, x, vkSj e`nk ds 

jklk;fud xq.kksa dk fo'ys"k.k fd;k x;k ¼fp= 9-3½A fLFkj jsr ds 

Vhys dk vkSlr ih,p 8-34] fo|qr pkydrk ¼Ãlh½ 0-09 Mslh 

lhesal çfr eh-] dkcZfud dkcZu 0-17 çfr'kr] Q‚LQksjl 79 

fd-xzk- çfr gsDVs;j vkSj iksVsf'k;e dh miyCèkrk 212 fd-xzk- çfr 

(Cenchrus ciliaris), and palatable forbs such as bekar, 

kanti and lapdi were found in pasture lands of CPRs while 

the non-palatable forbs included dhamasa (Fagonia 

arabica). The average dry biomass productivity of grasses 
-1in pasture lands of CPRs was recorded to be 560 kg ha .

 The impact of implementing sand dune 

stabilization (SDS) technology was evaluated. The 

governance and management strategies employed for 

common property resources (CPRs) in arid region of 

Rajasthan were also examined. The sand dune 

stabilization technology was developed by CAZRI, 

Jodhpur during 1960s and it was adopted by the state 

forest department and stabilization of sand dune has been 

done through various schemes viz., Maru Vikas 

Pariyojana (1986-87 to 1994-95), combating 

desertification program (1999-2000 to 2011-12) and 

climate change and combating desertification (2013-14 to 

till date) with the collaborations of Government of 

India and Government of Rajasthan. Approximately 4.4 

lakh hectare area of sand dune has been stabilized till 

2022-23 (Fig. 9.2).

Assessment of ecosystems, agribusiness and 

institutions 

Impact assessment of sand dune stabilization 

technology:

fp= 9-2- 'kq"d jktLFkku esa jsr ds Vhyksa ds fLFkjhdj.k dk Loh—fr oØ
Fig. 9.2 Adoption curve of sand dune stabilization in arid Rajasthan
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gsDVs;j ntZ dh xbZA blds foijhr] vfLFkj jsr ds Vhys dh 

e`nk ds jklk;fud xq.kksa ;Fkk ih,p 8-75] Ãlh 0-09 Mslh lhesal 

çfr eh-] dkcZfud dkcZu 0-06 çfr'kr] Q‚LQksjl 45 fd-xzk- çfr 

gsDVs;j vkSj iksVsf'k;e 151 fd-xzk- çfr gsDVs;j ds lkFk fHkUurk 

ns[kh xbZA blls ;g fu"d"kZ fudkyk tk ldrk gS fd jsr ds Vhyk 

fLFkjhdj.k ds dkj.k dkcZfud dkcZu] Q‚LQksjl vkSj iksVsf'k;e 

ds Lrjksa esa lq/kkj gqvk gSA

 chdkusj ftys 

esa pjkxkg Hkwfe ¼pjkxkg vkSj vksj.k½] catj Hkwfe vkSj xk¡o ds ty 

fudk; çeq[k lkeqnkf;d laifÙk lalkèku gSaA chdkusj ftys dh 

rhu rglhyksa ¼uks[kk] iwxy vkSj JhMwaxjx<+½ ds rhu xk¡oksa ¼tkaxyw] 

dj.khlj HkkfV;ku vkSj Bqdfj;klj½ esa ;g vè;;u fd;k x;kA 

lkeqnkf;d laifÙk lalk/kuksa dk 'kklu vkSj çca/ku%

Focus group discussions (FGDs) were conducted 

various locations for assessment of impact of SDS 

technology. The soil samples from various locations were 

collected and analysed for soil physico-chemical 

properties (Fig. 9.3). The stabilized sand dune exhibited 

an average pH of 8.34, electrical conductivity (EC) of 
-10.09 dS m , organic carbon (OC) content of 0.17%, 

-1phosphorus (P) 79 kg ha , and potassium (K) availability 
-1of 212 kg ha . In contrast, the unstabilized sand dune 

displayed different average values, with a pH of 8.75, EC 
-1 -1of 0.09 dS m , OC of 0.06%, P of 45 kg ha , and K of 151 

-1kg ha . It can be concluded that the presence of SDS has 

led to improvement in OC, N, P, and K levels.

at 

fp= 9-3 fLFkj vkSj vfLFkj jsr ds Vhyksa dh e`nk ds jklk;fud xq.k
Fig. 9.3 Soil chemical properties of stabilized (S) and unstabilized (US) sand dunes
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lkeqnkf;d laifÙk lalkèku dk foLrkj xk¡oksa ds dqy HkkSxksfyd {ks= 

dk yxHkx 14-6 çfr'kr ik;k x;kA vkSlru 60 O;fä çfr oxZ 

fd-eh- ds lkFk vè;;u {ks= esa tula[;k ?kuRo 12 ls 92 O;fä 

çfr oxZ fd-eh- ds chp FkkA lkeqnkf;d laifÙk lalkèku ds çfr 10 

gsDVs;j {ks= ij vkSlru 42 O;fä fuHkZj ik, x,A lkeqnkf;d 

laifÙk lalkèku ls nwèk u nsus okys i'kqvksa dh dqy pkjk vko';drk 

dh vkSlru 11 ls 42 çfr'kr rFkk nwèk nsus okys i'kqvksa dh dqy 

pkjk vko';drk dh 7 ls 28 çfr'kr dh iwfrZ ns[kh xbZA 

lkeqnkf;d laifÙk lalkèkuksa ds chp HkkSfrd mRiknu esa dkQh 

fHkUurk ntZ dh xbZ rFkk pjkxkg vkSj catj Hkwfe dh rqyuk esa 

vksj.k dh HkkSfrd mRikndrk vfèkd ikbZ xbZA pkjk vkSj tykÅ 

ydM+h lkeqnkf;d laifÙk lalkèku ds çeq[k vkÆFkd mRikn ik, 

x, rFkk blds ckn Hkkstu lkexzh çeq[k vkÆFkd mRikn ds #i esa 

ns[kh xbZA pjkxkg vkSj catj Hkwfe ds fy, vkÆFkd mRiknksa dk 

ewY; vkSlru 6-1 gtkj #i, çfr gsDVs;j tcfd vksj.k ds fy, 

10-6 gtkj #i, çfr gsDVs;j ntZ fd;k x;kA lkeqnkf;d laifÙk 

lalkèku ds rgr {ks= esa cgqr rsth ls fxjkoV ns[kh xbZ rFkk ns'k 

ds fofHkUu jkT;ksa esa çfr 10 gsDVs;j lkeqnkf;d laifÙk lalkèku esa 

O;fä;ksa dh la[;k 2&3 xquk c<+ xÃA lkeqnkf;d laifÙk lalkèku 

dk ç'kklu vkSj fofu;eu xzke iapk;r dh ftEesnkjh gSA xzke 

iapk;rksa ds ikl lkeqnkf;d laifÙk lalkèku ds fodkl ds fy, èku 

dh deh] izeq[k ck/kk ds #i esa ns[kh xbZA

tSlyesj ftys ds ik¡p xk¡oksa rstok] Qqlklj] Qrsgx<+] 

lnjkÅ vkSj ykok esa çR;sd ls iaæg fdlkuksa dk p;u dj dqy 

75 fdlkuksa dks Qly&i'kq/ku vk/kkfjr —f"k ç.kkfy;ksa dks 

viukus esa vkus okys varj dk v/;;u fd;k x;kA cqfu;knh <kaps 

vkSj foÙkh; ck/kkvksa dks lHkh ck/kkvksa esa izFke LFkku feyk D;ksafd 

fdlku ds ikl [ksrh ds fy, vknku tSls mUur cht] jksi.k 

lkexzh ,oa moZjd vkfn [kjhnus ds fy, iSls dh deh FkhA 

rduhdh Kku esa deh dks rhljk LFkku feyk ftlesa dhV fu;a=.k 

ds ckjs esa tkx:drk dh deh lcls çeq[k ikbZ xbZA blds 

vykok] fdlku laxBuksa] laxfBr eafM;ksa dh deh vkSj Ñf"k 

mRiknksa ds fy, ykHkdkjh ewY; dh deh vU; izeq[k ck/kkvksa ds #i 

esa ns[kh xbZA

yík[k {ks= ds —"kd leqnk; ds chp Lons'kh ikjaifjd Kku 

dh O;kidrk dk nLrkosthdj.k djus ds fy, dkjfxy ftys ds 

lkadw vkSj LVä'ks[kj xk¡oksasa] vk;Zu ?kkVh ds xkj[kksu xk¡o vkSj uqczk 

?kkVh ds rqjrqd xk¡o esa losZ{k.k fd;k x;kA mÙkjnkrkvksa dk 

tSlyesj esa Ñf"k ç.kkfy;ka viukus esa varj dk vkdyu 

yík[k {ks= dk Lons'kh ikjaifjd Kku

Governance and management of common property 

resources: Grazing lands (pasture and oran), wastelands 

and village water bodies were major CPRs in Bikaner 

district. The study was conducted in three villages 

(Jangloo, Kanrisar Bhatiyan and Thukariyasar) of three 

tehsils (Nokha, Poogal and Sri Dungargarh) of the district. 

The average coverage of CPRs was about 14.6% of total 

geographical area of villages. The population density 
-2ranged from 12 to 92 persons km  with an average of 60 

-2persons km . On an average, ~ 42 persons per 10 ha area 

of CPRs was recorded. On an average, CPRs provided 11 

to 42% of total feed requirement of non-milking livestock 

and 7 to 28% of total feed requirement of milking 

livestock. The physical output varied substantially among 

CPRs, being greater in oran than from pasture and 

wasteland. Fodder and fuel wood were major economic 

products followed by food and thatching materials. On an 

average, the value of economic products was Rs. 6.1 
-1 -1thousand ha  for pasture/wasteland and 10.6 thousand ha  

for oran. The area under CPRs has declined rapidly and 

the number of persons per 10 ha of CPR increased 2-3 

times across the different states of the country. 

Governance and regulation of CPRs is the responsibilities 

of gram panchayats. Gram panchayat had paucity of funds 

for the development of CPRs.

A total of 75 farmers, 15 each from Tejwa, Fusasar, 

Fatehgarh, Sadrau and Lawa villages of Jaisalmer district 

were selected to study the adoption gap from crop-

livestock based farming systems. Infrastructure and 

financial constraints ranked first among all the constraints 

because farmer lack money to purchase inputs such as 

hybrid seed, planting material, fertilizers etc. for 

farming. Technological constraints ranked third where 

lack of the awareness about insect pest control was the 

major one. Other constraints found were lack of farmer 

organization, organized mandi and remunerative price for 

the produce.

A survey was carried out in Sankoo and Staktsekhar 

villages in Kargil district, Garkhon village in the Aryan 

valley and Turtuk in Nubra valley to record the prevalence 

of indigenous traditional knowledge (ITKs) among the 

farming community of Ladakh region. Respondents were 

Assessment of adoption gaps in farming systems of 

Jaisalmer 

Indigenous traditional knowledge of Ladakh region 
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fofHkUu igyqvksa ;Fkk —f"k vkSj le; ds lkFk mlesa cnyko] e`nk 

laj{k.k çFkkvksa] tyok;q vkSj le; ladsrdksa] ty forj.k 

ç.kkfy;ksa] dVkbZ ds ckn çlaLdj.k ds midj.k vkSj rduhd] 

—f"k mRiknksa vkSj muds çlaLdj.k] —f"kokfudh ifj–'; vkfn ls 

lEcfU/kr Lons'kh ikjaifjd Kku ds ckjs esa çfrfØ;k çkIr djus ds 

fy, lk{kkRdkj fd, x,A bl {ks= ds —"kd leqnk; esa vHkh Hkh 

cdjh dh [kky esa ngh eFkus dk pyu gS vkSj ,slk ekuk tkrk gS 

fd bl fof/k esa eD[ku dk uqdlku de gksrk gS ¼fp= 9-4½A Ms;jh 

mRiknksa vkSj Åu ds HkaMkj.k ds fy, —"kd leqnk; }kjk çk—frd 

dksYM LVksj dk mi;ksx fd;k tkrk gSA dksYVu vkSj ikYQh tSls 

vkVs vkt Hkh bl {ks= ds vkgkj dk egRoiw.kZ fgLlk gSaA [kaik 

uked ikS/ks dk mi;ksx ijaijkxr :i ls dhV çfrjks/kh ds :i esa 

fd;k tkrk gSA Lons'kh ikjaifjd Kku ds vuqlkj 'kke vkSj Hkksj ds 

nkSjku cknyksa dk yky jax vxys fnu dh ekSle dh fLFkfr dh 

tkudkjh nsrk gSA

interviewed to obtain responses about ITKs in crop 

cultivation and changes over the time, soil conservation 

practices, climate and time indicators, water distribution 

systems, post-harvest processing tools and techniques, 

post-harvest products and their processing, agroforestry 

scenario etc. Curd churning in goat skin is still under 

practice of the farming community of this region and it is 

considered that the loss of butter in this method is less 

(Fig.9.4). Natural cold stores are used for storage of dairy 

products and wools by the farming community. Flour like 

Koltan and Palphey are still important part of diet of this 

region. A plant named Khampa is traditionally used as an 

insect repellent. The ITK with respect to weather 

condition of the next day is indicated by the red colour of 

the clouds during dusk and dawn.

fp= 9-4 xkj[kksu xk¡o esa ngh eFkus dhs ikjaifjd fof/k dk çn'kZu 
Fig 9.4 Farmer demonstrating traditional method of churning curd in Garkhon village
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y?kq Ñ"kdksa dh vk; c<+kus ds fy, lrr vkthfodk gLr{ksi

Qly mRikndrk c<+kus ds fy, mUur fdLesa% jch ds ekSle esa] 
thjk ¼thlh&4 vkSj lhtsMlh&94½] xsg¡w ¼thMCY;w&11 o 
,eih&1201½ vkSj ljlksa ¼,uvkjlh,pch&101½ dh mUur fdLeksa 
us Qly mRikndrk c<+kbZ ¼fp= 10-1½A thjk dh fdLe 
lhtsMlh&94 ¼fp= 10-2½ esas thlh&4 dh rqyuk esa iq"iu vkSj 
ifjiDork igys ÁkjaHk gqbZA lkFk gh] fdLe thlh&4 esa rhu 
flapkbZ dh rqyuk esa fdLe lhtsMlh&94 us dsoy nks flapkbZ esa gh 
vadqj.k n'kkZ;kA fdLe thlh&4 vkSj lhtsMlh&94 ds 
ifj.kkeLo:i fdlku ds vius cht dh rqyuk esa thjk dh mit 
esa Øe'k% 38-5 vkSj 21-8 Áfr'kr dh o`f) gqbZA blh rjg] xsg¡w dh 
fdLe thMCY;w&11 vkSj ,eih&1201 ds ifj.kkeLo:i fdlku ds 
vius cht dh rqyuk esa vukt dh mit esa Øe'k% 27-2 vkSj 18-2 
Áfr'kr dh o`f) gqbZA blh rjg] ljlksa dh fdLe 
,uvkjlh,pch& 101 us LFkkuh; fdLe dh rqyuk esa mit esa 
23-9 Áfr'kr dh c<+ksrjh ntZ dhA xsg¡w] thjk vkSj ljlksa dh 
mUur fdLeksa ls fdlku ds vius cht dh rqyuk esa Øe'k% 
#- 15]720] #- 15]284 vkSj #- 2]314 dk vfrfjä ykHk gqvkA 

[kjhQ esa ewax dh mUur fdLeksa ¼vkbZih,e&205&7] 
,e,p&421 vkSj th,e&5½ us cht dh mit ¼fp= 10-3½ vkSj 'kq) 
ykHk esa LFkkuh; fdLe ls vPNk çn'kZu fd;k] ftlesa fdLe 
,e,p&421 us lcls vf/kd cht dh mit ¼626 fd-xzk- çfr 
gsDVs;j½ vkSj #- 9]773 çfr gsDVs;j dk vfrfjä ykHk n'kkZ;kA 
blh rjg] Xokj dh fdLe vkjthlh&936 vkSj eksB dh fdLe 
dktjh&eksB&2 us LFkkuh; fdLeksa ls csgrj çn'kZu fd;k vkSj 
2]502 ,oa 3]390 #i;s izfr gsDVs;j vfrfjDr ykHk n'kkZ;k 

Sustainable livelihood interventions for augmenting 

small landholders' income

Improved cultivars for enhancing crop productivity: 

In rabi season, improved varieties of cumin (GC-4 and 

CZC-94), wheat (GW-11 and MP-1201) and mustard 

(NRCHB-101) enhanced crop productivity (Fig. 10.1). 

Cumin variety CZC-94 (Fig. 10.2) commenced flowering 

and maturity earlier than GC-4. Also, var. CZC-94 

germinated with two irrigations only as compared to three 

irrigations required for GC-4. Varieties GC-4 and CZC-94 

further resulted in 38.5 and 21.8% increase in cumin yield, 

respectively, over farm-owned seeds (FOS). Likewise, 

wheat var. GW-11 and MP-1201 resulted in 27.2 and 

18.2% increase in grain yield, respectively over FOS. 

Similarly, mustard var. NRCHB-101 revealed 23.9% 

yield increase over local variety. The improved varieties 

of wheat, cumin and mustard resulted in additional returns 

of Rs. 15,720, Rs. 15,284 and Rs. 2,314, respectively, over 

FOS.

In kharif season, improved cultivars of mung bean 

(IPM 205-7, MH-421 and GM-5) outperformed the local 

variety in terms of seed yield (Fig. 10.3) and net returns, 

with var. MH-421 giving the highest seed yield (626 kg 
-1 -1ha ) and additional returns of Rs. 9,773 ha . Similarly, 

clusterbean var. RGC-936 and moth bean cultivar 

CAZRI-Moth-2 surpassed their local cultivars, yielding 

izkS|ksfxdh vkdyu] lq/kkj ,oa gLrkUrj.k
Technology Assessment, Refinement and Transfer

fp= 10-1 fdlkuksa ds [ksrksa ij xsgw¡] ljlksa vkSj thjk dh mUur fdLeksa dk çn'kZu
Fig. 10.1 Performance of improved varieties of wheat, mustard and cumin at farmers' fields
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¼fp= 10-3½A cktjk dh ladj fdLe ,eih,e,p&17 ds 
ifj.kkeLo:i fdlku ds vius cht dh rqyuk esa çfr gsDVs;j 
4]200 #i;s ds vfrfjä 'kq) ykHk ds lkFk mit esa 22-9 Áfr'kr 
dh o`f) gqbZA

-1additional returns of Rs. 2,502 and 3,390 ha , respectively 

(Fig. 10.3). Likewise, pearl millet var. MPMH-17 resulted 

in 22.9% increase in yield with additional net return of Rs. 
-14,200 ha  as compared to FOS. 

i'kqvksa dkss cgq&iks"kd vkgkj nsus dk nqX/k&mRiknu ij çHkko% 

nw/kk: i'kqvksa ds nqX/k&mRiknu ij cgq&iks"kd vkgkj cfêdk ds 

çHkko dk 16 lIrkg dh vof/k ds nkSjku vkdyu fd;k x;kA 

ifj.kkeLo:i HkSalksa ds nqX/k&mRiknu esa 73 yhVj dh o`f) ns[kh 

xbZ] ftlls 'kq) ykHk 1]800 #i;s vkSj ykHk&ykxr vuqikr 1-61 

jgkA xk;ksa ds nw/k esa 79-5 yhVj dh o`f) ns[kh xbZ] ftlls 2]060 

Impact of feeding multi-nutrient feed block to 

livestock on milk yield: Impact of feeding multi-nutrient 

feed blocks was assessed on bovine milk yield during 16-

week period. Results indicated increase of 73 L in milk 

yield of buffaloes with a net profit of Rs. 1,800 and 

benefit-cost (B:C) ratio of 1.61. However, cows exhibited 

79.5 L increase in milk, resulting in Rs. 2,060 as additional 

fp= 10-2 ,d fdlku ds [ksr ij thjk dh fdLe lhtsMlh&94 
Fig. 10.2 Cumin variety CZC-94 at a farmer's field

fp= 10-3 fdlkuksa ds [ksrksa ij ewax] Xokj] cktjk vkSj eksB dh mUur fdLeksa dk çn'kZu
Fig. 10.3 Performance of improved varieties of mung bean, clusterbean, pearl millet and moth bean at farmers' fields
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#i;s dk ykHk vkSj ykHk&ykxr vuqikr 1-84 jgkA xk;ksa ds 

fu;a=.k lewg dks 60&fnolh; vkgkj ijh{k.k esa] lw[kk pkjk vkSj 

2 fd-xzk- lkaæ.k nsus ij vkSlru 7-6 yhVj çfrfnu nqX/k&mRiknu 

gqvk vkSj dqy 456 yhVj nw/k ÁkIr gqvkA ;|fi] 1 fd-xzk- lkaæ.k 

dh txg 1 fd-xzk- vtksyk nsus ij nw/k dh iSnkokj esa 18 yhVj 

¼3-95 Áfr'kr½ dh deh ns[kh xbZA nwljh vksj] 2 fd-xzk- lkaæ.k 

vkSj 1 fd-xzk- vtksyk dks la;qä :i ls f[kykus ls nw/k mRiknu esa 

12 yhVj ¼2-63 Áfr'kr½ dh o`f) gqbZA

 

iksikokl iapk;r ds xk¡oksa esa 2019 esa yxk, x, xksyk fdLe ds csj 

dh vkSlr Qy mit 51 ls 62 fd-xzk- çfr ikS/kk ntZ dh xbZ vkSj 

2017 esa yxk, x, csj dh Qy mit 74 ls 90 fd-xzk- çfr ikS/kk 

ikbZ xbZ ¼rkfydk 10-1½A o"kZ 2017 vkSj 2019 esa yxk, x, cxhpksa 

esa çR;sd Qynkj ikS/ks ls vkSlr vk; Øe'k% 2]960 ls 3]600 #i;s 

vkSj 1]920 ls 2]480 #i;s ÁkIr gqbZA 

o"kkZ&vk/kkfjr [ksrh esa csj ds ek/;e ls vk; fofo/khdj.k%

profit with B:C ratio of 1.84. During the 60-day feeding 

trial on cows, control group receiving dry fodder and 2 kg 
-1concentrate, gave an average milk yield of 7.6 L d  with a 

total of 456 L milk production. However, substitution of 1 

kg concentrate with 1 kg azolla revealed 18 L (3.95%) 

reduction in milk yield. On the other hand, combined 

feeding of 2 kg concentrate and 1 kg azolla increased the 

milk yield by 12 L (2.63%).

 The average fruit yield of ber cv. Gola planted in 
-12019 ranged from 51 to 62 kg plant  and fruit yield of ber 

-1planted in 2017 ranged from 74 to 90 kg plant  in villages 

of Popawas Panchayat (Table 10.1). Average income from 

each fruit bearing plants ranged from Rs. 2,960- 3,600 and 

Rs. 1,920-2,480 for the orchards planted in 2017 and 

2019, respectively. 

Income diversification through ber in rainfed 

farming:

,dhÑr Ñf"k ç.kkyh% o"kkZ&vk/kkfjr ,dh—r —f"k ç.kkyh ds 2 

gsDVs;j e‚My esa [kjhQ dh Qlysa tSls cktjk] ewax] Xokj vkfn ds 

lkFk fofo/k m|eksa tSls v‚;LVj e'k:e mxkuk vkSj csj ds lkFk 

varj&Qly ds :i esa nkyksa dks 'kkfey fd;k x;k ftlls 1-67 

ds ykHk&ykxr vuqikr ds lkFk 1]00]243 #i;s dh okf"kZd 

vkenuh gqbZA blh rjg] leku {ks= dh flafpr iz.kkyh esa] jch esa 

xsg¡w] thjk vkSj ljlksa ds lkFk ,dh—r —f"k ç.kkyh e‚Mîwy vkSj 

csj ds lkFk I;kt tSlh lfCt;‚ vkSj lgk;d m|e ds :i esa 

v‚;LVj e'k:e 'kkfey djus ls 2-02 ds ykHk&ykxr vuqikr ds 

lkFk 3]37]349 #i;s dh okf"kZd vkenuh gqbZ ¼fp= 10-4½A

tks/kiqj ftys ds pkj xk¡oksa ;Fkk ckyjok] chlyiqj] 

ckadfy;k vkSj nkarhokM+k esa i'kqikydksa ds Kku] dkS'ky vkSj 

–f"Vdks.k dks igpkuus ds fy, X;kjg cká&ifjlj çf'k{k.k vkSj 

çkS|ksfxdh gLr{ksi }kjk i'kq/ku mRiknu esa lq/kkj 

Integrated farming system: A rainfed integrated 

farming system (IFS) model of 2 ha comprising of kharif 

crops like pearl millet, mung bean, clusterbean etc. with 

diversified enterprises like pulses intercropped with ber, 

and oyster mushroom was estimated to generate annual 

income of Rs. 1,00,243 with B:C ratio of 1.67. Similarly, 

irrigated IFS module of same area with wheat, cumin and 

mustard during rabi season and ber with vegetables like 

onion and having oyster mushroom as ancillary enterprise 

generated income of Rs. 3,37,349 annually with B:C ratio 

of 2.02 (Fig. 10.4).

Based on identified gaps in terms of knowledge, skill 

and attitude of livestock keepers in four villages of 

Jodhpur district namely, Balarwa, Bisalpur, Bankliya and 

Technology interventions for improving livestock 

production
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rhu m|e'khyrk çsj.kk vH;kl vk;ksftr fd, x,A i'kqikydksa 

ds çf'k{k.k ds ckn ds O;ogkj dk v/;;u Øe'k% vkgkj] çtuu] 

LokLF; ns[kHkky vkSj vkokl çFkkvksa esa cnyko ds lanHkZ esa fd;k 

x;kA nw/k fudkyus dh lgh i)fr dk ikyu djus ¼54-5 çfr'kr½] 

fu/kkZfjr le; lhek ds Hkhrj igyh ckj nq/k fiykus ¼49-5 

çfr'kr½] vka= ijthfo;ksa ds fy, —fe eqfä ¼49 çfr'kr½] nw/k 

NqM+kus ¼46 çfr'kr½ vkSj vkgkj dh [kqjkd çnku djus ds O;ogkj 

esa igys vkSj ckn esa vf/kd ifjorZu ¼34-5 çfr'kr½ ns[ks x,A 

fofHkUu ekSleksa esa pkjs dh miyC/krk ¼17 çfr'kr½] uLy egRo ds 

ckjs esa tkx:drk ¼15-5 çfr'kr½] tkuojksa ds fofHkUu lewgksa dks 

vyx&vyx j[kus ¼15 çfr'kr½] —f=e xHkkZ/kku ¼14 çfr'kr½] 

lkekU; chekfj;ksa ds fy, Vhdkdj.k ¼12 çfr'kr½ vkSj [kqjidk 

eqagidk chekjh esa deh ¼11 çfr'kr½ esa dqN ifjorZu ns[ks x,A 

cká ijthoh;ksa ds laØe.k esa deh ¼11 çfr'kr½ vkSj iDdh 

i'kq'kkyk dh miyC/krk ¼02 çfr'kr½ esa cgqr de ifjorZu ns[kk 

x;k ¼fp= 10-5 , ls Mh½A oa'kkoyh cSy dh miyC/krk esa dksbZ 

ifjorZu ugha ns[kk x;kA ftu rduhdksa ij U;wure ;k fcYdqy Hkh 

ykxr ugha yxrh mUgsa vf/kd viuk;k x;kA çf'k{k.k ds ckn nw/k 

dh iSnkokj esa 1&2-5 çfr'kr dh o`f) ds ek/;e ls vk; esa 

ifjorZu ns[kk x;kA

;g vè;;u tksèkiqj ftys ds nks Cy‚d ds 45 —"kd ifjokjksa 

ls ,d= fd, x, çkFkfed vkadM+ksa ij vkèkkfjr gSA vè;;u ds 

fy, fcykM+k Cy‚d ds pkj xk¡oksa ;Fkk [kkfj;k ehBkiqj] Hkkoh] 

dykSuk vkSj fifp;kd rFkk ywuh Cy‚d ds pkj xk¡oksa ;Fkk uanoku] 

/kok] esYck vkSj ywuh dh igpku dh xÃA ;g ik;k x;k fd 

fcykM+k vkSj ywuh CykWd esa i'kq/ku ds fy, vkgkj çca/ku 

ç.kkyh

Dantiwada, 11 off campus trainings and three 

entrepreneurial motivation exercises were conducted. 

The post-training behavior of livestock keepers was 

studied in terms of changes in feeding, breeding, 

healthcare and housing practices. High before-after 

changes were observed (Fig. 10.5 a-d) for the right 

milking practice (54.5%), feeding colostrum within the 

prescribed time limit (49.5%), deworming for gastro 

intestinal parasites (49%), weaning (46%) and providing 

feed supplements (34.5%). Some amount of changes were 

observed in availability of fodder in different seasons 

(17%), awareness about breed significance (15.5%), 

keeping different groups of animals separately (15%), 

artificial insemination (14%), vaccination for common 

diseases (12%) and reduced foot and mouth disease 

(11%). Very little change was observed in reduced ecto-

parasite infestation (11%) and availability of pucca 

animal shed (2%). No change was observed in availability 

of pedigreed bull. The technologies that require minimum 

or no cost were adopted more. Change in income after 

training was observed through increase in milk yield by 

1-2.5%.

The study is based on primary data collected from 45 
farm households of two blocks of Jodhpur district. Four 
villages from Bilara block namely Khariya Meethapur, 
Bhavi, Kalauna and Pichiyak and four villages from Luni 
block namely Nandwan, Dhawa, Melba and Luni were 
identified for the study. It was observed that the main 

Feeding management system for livestock in Bilara 

and Luni blocks

fp= 10-4 'kq"d {ks=ksa esa o"kkZ vk/kkfjr vkSj flafpr ,dh—r —f"k ç.kkyh e‚My dh ?kVd vk; vkSj dqy vk;
Fig. 10.4 Component income and total income of rainfed and irrigated integrated farming system models in arid regions
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fcykM+k Cy‚d esa 93 çfr'kr ifjokjksa ds fy, pkjs dk eq[; lzksr 

viuk [ksr Fkk o 'ks"k 7 çfr'kr mÙkjnkrk pjkxkg Hkwfe ij fuHkZj 

FksA ywuh Cy‚d esa 67 çfr'kr mÙkjnkrk vius [ksr ls] 20 çfr'kr 

cktkj ls vkSj 13 çfr'kr pjkxkg Hkwfe ls pkjs dh vko';drk iwjh 

djrs FksA

tks/kiqj ftys ds Hkksikyx<+] vksfl;ka] ckyslj] ywuh] /kok] 

ckfiuh] Qyksnh] eaMksj] 'ksjx<+] vkÅ] pkew] ls[kkyk] ?kafV;kyk vkSj 

cki {ks= okys 230 —"kd ifjokjksa dk losZ{k.k fd;k x;k ftlesa 

dqy 315 mÙkjnkrk 'kkfey FksA cktjk dh fdLe ,eih,e,p&17 

ds xq.koÙkkiw.kZ cht mRiknu ds fy, [kjhQ esa nl xk¡oksa esa 133 

vfxze iafä çn'kZu yxk, x, tgka Qly dVkbZ ds ckn 

çlaLdj.k ds ek/;e ls Lo;a lgk;rk lewgksa ¼,l,lth½ }kjk 

Qlyksijkar çlaLdj.k ds ek/;e ls m|ferk fodkl

source of fodder for 93% of respondents in Bilara block 
was through own farm. For the remaining 7% 

respondents it was through pasture lands. In Luni block, 

67% respondents were found to produce fodder from own 
farm, 20% purchased from market and 13% fulfilled their 

fodder requirement from pasture lands.

Survey of 230 farm families covering Bhopalgarh, 

Osian, Balesar, Luni, Dhawa, Bapini, Phalodi, Mandore, 

Shergarh, Aau, Chamu, Sekhala, Ghantiyala and Bap 

clusters of Jodhpur district was done with 315 

respondents. Front line demonstrations on 133 farms were 

conducted in 10 villages during kharif season for quality 

grain production of pearl millet (var. MPMH-17), where 

Entrepreneurship development through post-harvest 
processing

fp= 10-5 i'kqikydksa dk i'kq/ku ds ¼,½ vkgkj] ¼ch½ çtuu] ¼lh½ LokLF; ns[kHkky vkSj ¼Mh½ vkokl ds çfr O;ogkj esa ifjorZu
Fig. 10.5 Behaviour changes of livestock keepers in (a) feeding, (b) breeding, (c) health care and (d) housing practices 
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ek/;fed —f"k esa m|e'khyrk dkS'ky fodkl dh igy dh tk jgh 

gS ¼fp= 10-6½A [kk| çlaLdj.k dsaæksa dks —"kd efgykvksa dh 

{kerk fuekZ.k ds ek/;e ls uohurk okys mPp mRikn rS;kj djus 

ds fy, çksRlkfgr fd;k tkrk gSA xq.koÙkk tkap] LoPNrk vkSj 

—"kd efgykvksa dh vk; ds fjd‚MZ dh fu;fer fuxjkuh dh tkrh 

gSA lkekU; rkSj ij v/;;u esa fofHkUu xk¡oksa ds p;fur ifjokjksa 

dh Hkkxhnkjh ls efgykvksa dh lkekftd fLFkfr esa lq/kkj gqvkA os 

cSBdsa vk;ksftr djus] cSafdax ifjpkyu] ,Q,l,l,vkbZ 

ykblsal] NksVh cpr] lnL;ksa dks _.k nsuk] ,l,pth esa fd'rsa 

tek djuk] O;olk; ls O;olk; ¼ch2ch½ vkSj O;olk; ls 

miHkksäk ¼ch2lh½ ysunsu ls ifjfpr gks xbZA efgykvksa us vius 

mRiknksa dks cspus] xzkgdksa ls iSls çkIr djus] [kqys iSls okil djus] 

D;wvkj dksM vkSj vU; v‚uykbu rjhdksa ls iSls çkIr djus ds 

fy, lapkj dkS'ky lh[k fy;kA —"kd efgykvksa us fcØh dkmaVj 

dk çca/ku djuk] udnh fxuuk] fnu ds var esa dkmaVj lkQ 

djuk vkfn Hkh lh[k fy;kA bl çfØ;k esa efgyk,a vkfFkZd :i ls 

l'kä gqbZ gSaA

entrepreneurial skill development initiative in secondary 

agriculture being taken up by self-help groups (SHGs) 

through post-harvest processing (Fig. 10.6). The satellite 

food processing centers were encouraged to prepare novel 

high-end products through capacity building of farm 

women. Regular monitoring was done for recording 

quality checks, hygiene and income of farm women. In 

general, the participation of the selected families of 

various villages in the study has uplifted the social status 

of women. They have become familiar with conducting 

meetings, banking operations, FSSAI license, small 

savings, loaning to members, depositing the installments 

to SHG, business to business (B2B) and business to 

consumers (B2C) dealings. Women learnt skills for 

selling their products, receiving money from customers, 

returning change, receiving money by QR code and other 

online modes. Farm women have learnt managing the sale 

counter, counting cash, clearing counter at the end of 

day etc. In the process, women were economically 

empowered. 

fp= 10-6 Qlyksijkar çlaLdj.k ij çf'k{k.k
Fig. 10.6 Training on post-harvest processing
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vuqlwfpr tkfr mi&;kstuk ¼,llh,lih½ ds varxZr xfrfof/k;k¡

lkekftd U;k; vkSj vf/kdkfjrk ea=ky;] Hkkjr ljdkj 

}kjk çk;ksftr vuqlwfpr tkfr mi&;kstuk ¼,llh,lih½ dks 

Hkkjr ds 'kq"d {ks=ksa esa Hkk—vuqi&dsUæh; 'kq"d {ks= vuqla/kku 

laLFkku] tks/kiqj vkSj blds jktLFkku ds chdkusj] ikyh] tSlyesj 

ftyksa vkSj xqtjkr ds Hkqt ftys esa fLFkr pkj {ks=h; vuqla/kku 

dsUæksasa }kjk vuqlwfpr tkfr ds —"kd ifjokjksa ds fodkl ds fy, 

dk;kZfUor fd;k tk jgk gSA laLFkku esa ,llh,lih ;kstuk dk 

eq[; dsaæ mUur —f"k çkS|ksfxfd;ksa dk çn'kZu jgkA 'kkfey dh 

xbZ çkS|ksfxfd;ksa esa —f"k Qlysa] ckxokuh Qlysa] i'kqikyu] e`nk 

iks"k.k ds lkFk&lkFk yf{kr ,llh —"kd ifjokjksa dh {kerk 

fuekZ.k Hkh 'kkfey FksA —f"k Qlyksa ds xq.koÙkk okys cht] ckxokuh 

Qlyksa vkSj —f"k okfudh çtkfr;ksa dh mUur jksi.k lkexzh 

vuqlwfpr tkfr ds 3]372 —"kd ifjokjksa dks forfjr dh xbZa 

¼rkfydk 1½A vuqlwfpr tkfr ds 1500 ls vf/kd —"kd ifjokjksa 

dks cSVjh pkfyr fNM+dko ;a=] gLr&pfyr fujkbZ ;a=] frjiky] 

dSaph vkSj dLlh ¼rkfydk 2½ 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) ds lkFk&lkFk Qlyksa dh mUur 

fdLeksa ds mi;ksx ds ifj.kkeLo:i fofHkUu Qlyksa dh mit esa 10 

ls 15 çfr'kr dh o`f) gqbZA cht] moZjd vkSj midj.k forj.k 

dk;ZØeksa ds nkSjku cká%ifjlj vkSj var%ifjlj çf'k{k.k tSls 

Activities under Scheduled Cast Sub-Plan (SCSP)

A centrally-sponsored Scheduled Caste Sub-Plan 
(SCSP) scheme by the Ministry of Social Justice and 
Empowerment, Government of India is being 
implemented in arid regions of India by 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 for the 
development of Scheduled Caste farm families. 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 SC farm families. Quality seed of 
arable crops, improved planting materials of horticultural 
crops and agroforestry species were distributed to 3,372 
schedule caste farm families (Table 1). Crop 
demonstrations were conducted at all the project sites 
during both kharif and rabi seasons. More than 1500 farm 
families belonging to 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 use 
of improved varieties of crops, supported by enhanced 
soil nutrition through fertilizers, farm implements and 
technological back up, there was an increase of 10-15% 
in the yield of different crops. Capacity building programs 
such as off-campus and on-campus trainings were 
organized during seed, fertilizer and equipment 

izlkj xfrfof/k;k¡
Outreach Activities

tSlyesj ftys esa ykHkkfFkZ;ksa dks vknku forj.k 
Input distribution to the beneficiaries in Jaisalmer district

chdkusj ftys esa ykHkkfFkZ;ksa dks vknku forj.k 
Input distribution to the beneficiaries in Bikaner district
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{kerk fuekZ.k dk;ZØe vk;ksftr fd, x,A [kjhQ] jch vkSj 

ckxokuh Qlyksa dh mUur fof/k;ksa ij {ks= fnol vkSj uohure 

rduhdksa vkSj lsokvksa ls fdlkuksa dks ifjfpr djkus ds fy, 

fofHkUu laLFkkuksa esa ykHkkFkhZ fdlkuksa ds çn'kZu nkSjs Hkh vk;ksftr 

fd, x,A yxHkx 2000 fdlkuksa dks —f"k çkS|ksfxfd;ksa ij 

çf'k{k.k vkSj vuqla/kku laLFkkuksa vkSj fdlku esyksa ds çn'kZu nkSjksa 

ls ykHk gqvkA

distribution programs. Field days on improved practices 
of kharif, rabi and horticultural crops and exposure visits 
of beneficiary farmers to different institutes for 
acquainting farmers with latest technologies and services 
were also organized. About 2000 farmers have benefited 
from trainings on agricultural technologies and exposure 
visits to research institutes and kisan melas. The trainings 
and exposure visits resulted in knowledge gain on new 
agricultural technologies, including livestock rearing and 
their nutrition management for enhanced milk yield. 



izlkj xfrfof/k;k¡
Outreach Activities

149

[kjhQ Qlyksa dh oSKkfud [ksrh ij çf'k{k.k]

e#lsuk&1 ls jch Qlyksa ds chtksipkj ij nks dkS'ky çf'k{k.k

vuqlwfpr tkfr mi&;kstuk ds vUrxZr fdlku izf'k{k.k& 

lg&tkx#drk Hkze.k

 ,llh,lih 
;kstuk ds varxZr 7 tqykbZ dks jkeuxj xk¡o ¼ckyslj Cy‚d] 
tks/kiqj½ esa vk;ksftr fd;k x;k ftlesa 68 fdlkuksa vkSj —"kd 
efgykvksa us Hkkx fy;kA M‚- ch-,y- eatwukFk us fdlkuksa ls mUur 
fdLeksa ds çekf.kr chtksa ds mi;ksx] Qly fofo/khdj.k vkSj 
[kjhQ Qlyksa dh ihvksih tSlh oSKkfud çFkkvksa ds egRo ds ckjs 
esa ppkZ dhA eksVs vuktksa dh [ksrh dks c<+kok nsus ds fy, 
varjkZ"Vªh; eksVk vukt o"kZ ¼vkbZokbZ,e 2023½ dk egRo cktjk ds 
fofHkUu [kk| mRiknksa dh [kir vkSj rS;kjh ds ek/;e ls çdV 
fd;k tk ldrk gSA çf'k{k.k ds ckn] fdlkuksa dks [kjhQ ds fy, 
cktjk] ewax vkSj Xokj ds xq.koÙkkiw.kZ cht forfjr fd, x,A

 
dk;ZØe ,llh,lih ;kstuk ds varxZr 6 vkSj 8 uoacj dks 
papyok vkSj jkeuxj xk¡oksa ds fdlkuksa ds fy, vk;ksftr fd, 
x,A leUo;d M‚- fjrq ekoj us e#lsuk&1 ls thjk ds chtksipkj 
dh fof/k dk çn'kZu fd;kA mUgksaus crk;k fd e#lsuk&1 ,d de 
ykxr okyh rduhd gS vkSj tM+&tfur chekfj;ksa dks jksdus ds 
fy, cht mipkj gsrq Qlyksa dh ,d foLr`r J`a[kyk esa bldk 
mi;ksx fd;k tk ldrk gSA fdlkuksa dks iwjh rduhdh tkudkjh 
tSls [kqjkd] mipkj dk le; vkSj e#lsuk&1 dh laHkky ds ckjs esa 
tkudkjh nh xbZA thjk] ljlksa vkSj esFkh ds chtksa dk cht mipkj 
djus ds fy, fdlkuksa dks e#lsuk&1 iSdsV forfjr fd, x,A 
çf'k{k.kksa dk leUo;u M‚- ch-,y- eatwukFk] nhfidk gktksax vkSj 
çesaæ }kjk fd;k x;kA 

 dk vk;kstu {ks=h; vuqla/kku dsUæ] 
chdkusj }kjk vuqlwfpr tkfr mi ;kstuk ds vUrxZr 18 vxLr 
dks fd;k x;kA fdlkuks ds fy, ;g izf'k{k.k 'kq"d {ks= esa cktjk 
mRiknu esa izxfr ds fo"k; ij vk;ksftr fd;k x;kA blesa xk¡o 
pkuh ,oe~ bUnksa dk ckyk ds 45 fdlkuksa us Hkkx fy;kA fdlku 

Training on scientific cultivation of kharif crops

Two skill development trainings on seed treatment of 
rabi crops with Marusena-1

Farmers' training-cum-exposure visit

 was 
organized under the SCSP scheme at Ramnagar village 
(Balesar block, Jodhpur) on July 7 in which 68 farmers 
and farm-women participated. Dr. B.L. Manjunatha 
discussed with farmers about the importance of scientific 
practices such as use of certified seed of improved 
varieties, crop diversification and POP of kharif crops. 
The importance of International Year of Millets (IYM-
2023) for promoting millet cultivation could be 
manifested through consumption and preparation of 
different food products of pearl millet. After the training, 
quality seed of pearl millet, mung bean and clusterbean 
were distributed to farmers for laying out kharif field 
demonstrations.

 were organized under the 
SCSP scheme on November 6 and 8 to the farmers of 
Chanchalwa and Ramnagar villages. Coordinator Dr. Ritu 
Mawar demonstrated the method of cumin seed treatment 
with Marusena-1. She explained that Marusena-1 is a 
low-cost technology and can be used for seed treatment of 
a wide range of crops to prevent root-borne diseases. 
Farmers were imparted with complete technology details 
such as dosage, time of treatment and handling of the 
Marusena-1. Marusena-1 packets were distributed to 
farmers for seed treatment of cumin, mustard and 
fenugreek seeds. The trainings were coordinated by Drs. 
B.L. Manjunatha, Dipika Hajong and Pramendra.

 was organized 
for farmers under the SCSP at Regional Research Station, 
Bikaner on August 18 on the topic of recent advances in 
pearl millet production in dry zone. In this training 
program, 45 farm women and farmers from Chani and 
Indo Ka Bala villages of Kolayat tehsil participated. 

chdkusj esa fdlkuksa }kjk Qly {ks= dk nkSjk 
Farmers' visit to the crop fields in Bikaner

cktjk usfi;j ladj dh dyeksa dk forj.k
Distribution of bajra napier hybrid cuttings
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izf'k{k.k&lg&tkx#drk Hkze.k esa oSKkfudksa }kjk fofHkUu fo"k;ksa 
ij O;k[;ku fn, x, ,oa ppkZ dh xbZA bl ,d fnolh; fdlku 
Áf'k{k.k&lg&tkx#drk Hkze.k dk;Zdze ds vUrxZr 25]000 
cktjk usfi;j ?kkl dh dfVax dk forj.k Hkh fd;k x;kA

vkSj vknku forj.k dk;ZØe] {ks=h; 

vuqla/kku dsaæ] tSlyesj esa vk;ksftr fd, x,A buesa tSlyesj 

ftys ds es?kokyksa dh <k.kh] Ms<+k] dqpgjh] gìk] eksdyk] pka/ku 

vkSj le xk¡oksa ds dqy 363 fdlkuksa us Hkkx fy;k vkSj ykHkkfUor 

gq,A cktjk] Xokj] eksB] ewax] thjk] ljlksa vkSj puk ds cht] 

;wfj;k] ,uihds] ,e,ih tSls moZjd] fQçksfuy 0-3 çfr'kr 

thvkj] dkcsZUMsfte 12 çfr'kr $ eSUdksTM 63 çfr'kr tSls 

dhVuk'kd vkSj dqeV] [kstM+h] lgtu ds ikS/ks fdlkuksa ds chp 

forfjr fd, x,A

[kjhQ vkSj jch Qlyksa dh mUur [ksrh i)fr;ksa ij lkr 

çf'k{k.k&lg&lewg ppkZ,a 

Under this farmer training-cum-exposure visit, lectures 
and discussions on various topics were given by the 
scientists. During the program, 25,000 cuttings of bajra 
napier hybrid were also distributed among the 
participating farmers.

 along 
with input distribution program were organized by RRS, 
Jaisalmer. A total of 363 farmers from Meghwalon ki 
Dhani, Dedha, Kuchhri, Hadda, Mokla, Chandhan and 
Sam villages of Jaisalmer district participated in and 
benefited from these programs. Seed of pearl millet, 
clusterbean, moth bean, mung bean, cumin, mustard and 
chickpea, fertilizers (urea, NPK, MAP), pesticides 
(Fipronil 0.3% GR, Carbendezim 12% + Mancozed 
63%), and tree seedlings of Kumat, Khejri and Moringa 
were distributed among the farmers. 

Seven training-cum-group discussions on improved 
cultivation practices of kharif and rabi crops

oSKkfud&fdlku laokn cSBd dk vk;kstu ,llh,lih ;kstuk 

ds varxZr 16 ebZ dks mVkacj xk¡o ¼ckyslj rglhy] tks/kiqj½ esa 52 

fdlkuksa vkSj —"kd efgykvksa }kjk varjkZ"Vªh; eksVk vukt 

o"kZ&2023 eukus gsrq fd;k x;kA M‚- ch-,y- eatwukFk us tyok;q 

ifjorZu vkSj Hkkstu dh vknrksa esa cnyko ds lanHkZ esa ns'k ds 'kq"d 

vkSj v/kZ&'kq"d {ks=ksa esa mxk, tkus okys eksVs vukt ds egRo ij 

O;k[;ku fn;kA fdlkuksa dks fodkl vkSj 'kgjhdj.k ds uke ij 

miHkksx ds fy, cktjk [kkus dh ijaijk dks can u djus ds fy, 

çsfjr fd;k x;kA mUgksaus dgk fd Hkk—vuqi 2028 esa jk"Vª ds çfr 

viuh lsok ds 100 Lof.kZe o"kZ iwjs djsxkA dk;ZØe ds ckn] 

fdlkuksa dks [kjhQ {ks= çn'kZuksa esa mi;ksx ds fy, moZjd forfjr 

fd, x,A

Scientist-farmers' interface meeting was organized 
under SCSP at Utambar village (Balesar tehsil, Jodhpur) 
to celebrate International Year of Millets-2023 on May 16 
in which 52 farmers and farm women participated. Dr. 
B.L. Manjunatha delivered a lecture on the importance of 
millets cultivated in arid and semi-arid regions of the 
country in the context of climate change and shift in food 
habits. Farmers were motivated not to discontinue the 
tradition of pearl millet consumption in the name of 
development and urbanization. He added that ICAR 
would complete 100 golden years of its service to the 
nation in 2028. After the program, fertilizers were 
distributed to the farmers for use in kharif field 
demonstrations.

fdlkuksa dks ikS/k forj.k
Distribution of seedlings to the farmers
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[kjhQ Qlyksa ij ç{ks= fnol

^vkthfodk lqj{kk vkSj vk; o`f) ds fy, rduhdh gLr{ksi* ij 

vkB tkx:drk dk;ZØe

,d oSKkfud&fdlku baVjQsl cSBd 

 dk vk;kstu vuqlwfpr tkfr 

mi&;kstuk ds rgr 15 flracj dks papyok xka¡o ¼ckyslj 

rglhy] tks/kiqj ftyk½ esa fd;k x;kA oSKkfudksa vkSj fdlkuksa dh 

Vhe us ewax ¼vkbZih,e&205&7½ ds çn'kZu ç{ks= dk nkSjk fd;kA 

;g fdLe tYnh idus ¼52 ls 55 fnu½] ihyk ekstsd jksx ds çfr 

çfrjks/kd {kerk] cM+s cht vkSj 12 ls 14 fDoaVy çfr gsDVs;j rd 

mit ds fy, tkuh tkrh gSA fdlku&oSKkfud laokn cSBd esa 

dqy 32 fdlkuksa vkSj —"kd efgykvksa us Hkkx fy;kA Jh ,s-ds- 'kekZ 

us egRoiw.kZ [ksrh i)fr;ksa rFkk dhVksa vkSj chekfj;ksa ds çca/ku ds 

ckjs esa ppkZ dhA M‚- nhfidk gktksax us foLrkj xfrfof/k;ksa vkSj 

i'kq/ku çkS|ksfxfd;ksa ds ckjs esa ckr dhA M‚- çesaæ us vf/kd foØ; 

ewY; ds fy, vPNh foi.ku çFkkvksa ds ckjs esa fooj.k çnku fd;kA 

{ks=h; vuqla/kku dsUæ] ysg dh izlkj xfrfof/k dk;ZØe dk 

foLrkj djus ds fy, dsaæ 'kkflr çns'k yík[k ds xksn fy, x, 

ik¡p xk¡oksa esa tutkrh; mi ;kstuk ykxw dh xbZA blds vykok 

ysg vkSj dkjfxy ftyksa ds fofHkUu {ks=ksa ls 8 u, xk¡oksa dks 

tutkrh; mi ;kstuk ds rgr tksM+k x;k rFkk fofHkUu dk;ZØe 

vk;ksftr fd, x,A

 vDVwcj&uoacj ds nkSjku {ks=h; 

vuqla/kku dsUæ] ysg }kjk yík[k ?kkVh ds vkB vyx&vyx xk¡oksa 

esa vk;ksftr fd, x,A bu xk¡oksa ds dqy 187 fdlkuksa us dk;ZØeksa 

esa Hkkx fy;kA vk; l`tu dh –f"V ls {ks= ds i'kq/ku&vk/kkfjr 

mRiknksa ds egRo dks Hkh js[kkafdr fd;k x;kA 

18 tqykbZ dks yík[k ?kkVh 

ds lqe/kks xk¡o esa {ks=h; vuqla/kku dsUæ] ysg }kjk vk;ksftr dh 

xbZA bl cSBd esa xk¡o ds dqy 18 fdlkuksa us Hkkx fy;kA

tutkrh; mi&;kstuk ¼Vh,lih½ ds varxZr xfrfof/k;k¡

tutkrh; mi&;kstuk ds varxZr {ks=h; vuqla/kku dsUnz] ysg dh 

foLrkj xfrfof/k;k¡

Field day on kharif crops

Eight awareness programs on 'Technological 

interventions for livelihood security and income 

enhancement' 

A scientist-farmers' interface meeting 

 was organized at Chanchalwa 

village (Balesar tehsil, Jodhpur) on September 15 under 

the SCSP scheme. Team of scientists and farmers visited 

the demonstration field of mung bean (IPM-205-7). The 

variety is known for its early maturity (52-55 days), 

resistance to yellow mosaic disease, large seeds and yield 
-1up to 1200-1400 kg ha . A total of 32 farmers and 

farmwomen participated in the farmers-scientists 

interaction meeting. Shri A.K. Sharma discussed about 

the important cultivation practices and management of 

insect pests and diseases. Dr. Dipika Hajong talked about 

the extension activities and livestock technologies. Dr. 

Pramendra provided details on the good marketing 

practices for higher selling price. 

Tribal Sub-Plan (TSP) was implemented in five 

adopted villages of Union Territory of Ladakh to expand 

the outreach program of RRS, Leh. Eight new villages 

from different areas of Leh and Kargil districts were 

added under TSP and several events were conducted. 

were organized during October-

November by RRS, Leh at eight different villages of 

Ladakh valley. A total of 187 farmers of these villages 

participated in the programs. The importance of livestock-

based products of the region was also underlined in view 

of income generation.

was organized 

on July 18 by RRS, Leh at Sumdho village of Ladakh 

valley. A total of 18 farmers of the village participated in 

the meeting.

Activities under Tribal Sub-Plan (TSP)

Extension activities by RRS, Leh under Tribal Sub-

Plan

cks/k [kkjcw] fLdMekax rFkk Qjdk xk¡oksa esa vko';drk ewY;k¡du
Need assessment in Bodh Kharboo, Skidmang and Farka villages
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'khr 'kq"d {ks=ksa ds vkfnokfl;ksa dks l'kä cukus] muds 

thou&Lrj esa lq/kkj djus vkSj vkthfodk lqj{kk çnku djus ds 

fy,] {ks=h; vuqla/kku dsUæ] ysg }kjk yík[k ?kkfV;ksa ds 'kkax] 

gsfel] fyfdj vkSj ekFkks] lqe/kks] fFkdls] LVkduk] pksxykelj 

vkSj Qjdk xk¡oksa esa tutkrh; mi ;kstuk dh xfrfof/k;k¡ 

lapkfyr dh xbZA bu xk¡oksa ds 233 ykHkkfFkZ;ksa dks chp fofHkUu 

mUur vknku forfjr fd, x, ¼rkfydk 3½A

For empowering tribals of cold arid regions, 

improving their standards of living and providing 

livelihood security to them, TSP activities were carried 

out by RRS, Leh in Shang, Hemis, Likir and Matho, 

Sumdho, Thiksay, Stakna, Choglamsar and Farka villages 

in different valleys of Ladakh. Several improved inputs 

were distributed among 233 beneficiaries of these villages 

(Table 3). 

^lfnZ;ksa ds nkSjku xzhugkml esa lfCt;ksa dh mRiknu {kerk c<+kus^ 

ij [ksr&ij ijh{k.k tutkrh; mi ;kstuk ds varxZr [kk: vkSj 

ekFkks xk¡oksa esa 'kq: fd;k x;kA {ks=h; vuqla/kku dsUæz] ysg ds 

vuqla/kku {ks= ij lqjaxksa esa lkbcsfj;u dsy ds ikS/ks mxk, x,A 

lkbcsfj;u dsy dh ikS/k ,oa fLol pkMZ ds chtksa dks vDVwcj 2023 

ds eghus esa pkj fdlkuksa ds xzhugkml esa çR;kjksfir fd;k@cks;k 

x;kA 

On-farm trial on 'Enhancing the production potential 

of vegetables in greenhouses during winter' was 

initiated in Kharu and Matho villages under TSP. 

Seedlings of Siberian kale were raised in low tunnels at 

research farm of RRS, Leh. These seedlings and seeds of 

Swiss chard were transplanted/sown in greenhouse of 

four farmers in the month of October 2023. 

'kkax] lqenks vkSj rdekj xk¡oksa esa vknku forj.k
Providing quality inputs in Shang, Sumdo and Takmar villages
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{ks=h; vuqla/kku dsUæ] ikyh }kjk tutkrh; mi&;kstuk esa dk;Z

tutkrh; mi&;kstuk ¼Vh,lih½ ds rgr ikyh ftys dh 

ckyh rglhy ds ihiyk] xksfj;k] 'kEHkjokM+k vkSj vjnou xk¡oksa esa 

oSKkfud&fdlku cSBdsa vk;ksftr dh xbZA tutkrh; {ks=ksa esa 

Qyksa] lfCt;ksa vkSj Qlyksa dh mRikndrk c<+kus ds fy, dktjh 

dh vxzorhZ vkSj mUur rduhdsa viukus ij tksj fn;k x;kA 

dk;ZØe esa efgyk fdlkuksa lfgr dqy 1170 tutkrh; fdlkuksa 

us Hkkx fy;kA fdlkuksa dks çsfjr djus ds fy, fofHkUu 

—f"k&vknku] tSls Mh,ih moZjd ¼150 cSx½] frjiky ¼410½ vkSj 

IykfLVd Vc ¼610½ Hkh forfjr fd, x,A

Work done by RRS, Pali under Tribal Sub Plan

Scientists-farmers meetings were organized at 

Peepla, Goria, Shambharwara and Aradwan villages of 

Bali tehsil in Pali district under Tribal Sub-Plan (TSP). 

Emphasis was given on adoption of the advanced and 

improved technologies for enhancing productivity of 

fruits, vegetable and crops in tribal areas. A total of 1170 

tribal farmers, including women farmers, participated in 

the programs. Agri-inputs viz., DAP fertilizer (150 bags); 

tarpaulin (410) and plastic tubs (610) were also 

distributed to motivate the farmers. 
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ikyh ftys esa efgyk fdlkuksa dks vknku forj.k
Distribution of inputs to women farmers in Pali district

^Ñard dhV çca/ku^ fo"k; ij nks {ks=h; çf'k{k.k 23 vkSj 24 

vxLr dks Vh,lih ds rgr fljksgh ftys ds pansyk vkSj fxjoj 

xk¡oksa esa vk;ksftr fd, x, ftuesa çR;sd xk¡o ls 30 ls vf/kd 

fdlkuksa us Hkkx fy;kA

Two field trainings on 'Rodent pest management' were 

conducted under TSP on August 23 and 24 in Chandela 

and Girwar villages of Sirohi district in which more than 

30 farmers participated from each village.

Vh,lih ds rgr —ard dhV çca/ku ij {ks=h; çf'k{k.k
Field training on 'Rodent pest management' under TSP



Qly okfVdk

'kq"d {ks= ds —"kd leqnk; ds fy, vuq'kaflr mRiknu 

rduhdksa ds vuqlkj çeq[k ckjkuh Qlyksa ¼eksB] ewax] Xokj] jkxh] 

dksnks] psuk] dqVdh] daxuh] lkaok vkSj cktjk½ vkSj flafpr Qlyksa 

¼bZlcxksy] thjk] esFkh] jktfxjk] fp;k] fDouksvk vkSj ljlksa½ dh 

mUur fdLeksa dk çn'kZu djus ds fy, laLFkku ds dsaæh; 

vuqla/kku ç{ks= vkSj blds izknsf'kd vuqla/kku dsUæksasa ¼chdkusj] 

tSlyesj] ikyh vkSj Hkqt½ ds ç{ks= ij Qly okfVdk,¡ yxkbZ xbZA 

efgyk —"kdksa lfgr cM+h la[;k esa fdlkuksa us Qly okfVdk dk 

voyksdu fd;k vkSj d`f"k mRikndrk c<+kus esa mUur fdLeksa dh 

Hkwfedk vkSj mfpr çca/ku ds egRo dks le>kA fdlkuksa us Qly 

fofo/khdj.k ds fy, laHkkfor udnh Qlyksa ds :i esa ubZ Qlyksa 

tSls jktfxjk] fp;k vkSj fDouksvk esa xgjh #fp fn[kkbZA fdlkuksa 

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

çfrfuf/k;ksa vkSj vuqla/kku o fodkl laLFkkuksa ds vf/kdkfj;ksa us 

Qly okfVdk dk Hkze.k fd;k rFkk ç;klksa dks ljkgkA

Crop cafeteria 

Demonstrations during both kharif and rabi seasons 
were conducted with recommended package of practices 
at central research farm of the institute and its Regional 
Research Stations (Bikaner, Jaisalmer, Pali and Bhuj) to 
showcase the live performance of improved varieties of 
major rainfed crops (pearl millet, moth bean, mung bean, 
cluster bean, minor millets viz., finger, kodo, proso, little, 
foxtail and barnyard millet) and irrigated crops (isabgol, 
cumin, fenugreek, grain amaranths, chia, quinoa and 
mustard). A large number of farmers, including farm 
women, visited the crop cafeteria and visualized the role 
of varieties and proper management in increasing their 
productivity. Farmers also showed keen interest in new 
crops like grain amaranths (Rajgira), chia and quinoa as 
potential cash crops for crop diversification, particularly 
in view of their drought tolerance and biotic stress 
tolerance. Besides farmers, officers of state line 
departments, representatives of NGOs and other 
dignitaries from research and development institutes 
visited the cafeteria and appreciated the efforts.
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Tkks/kiqj esa jch Qly okfVdk dk ,d n`';
A field view of rabi crop cafeteria at Jodhpur

Ñf"k iksVZy

ns'k esa lHkh Hkk—vuqi laLFkkuksa ds chp dktjh us —f"k iksVZy 

ij lcls vfèkd la[;k esa çdk'ku ¼4875½ ;ksxnku djus esa nwljs 

LFkku ij jgk ¼rkfydk 4½A

KRISHI Portal

The institute stands at second highest position in 

contributing number of publications to KRISHI Portal 

among all ICAR institutes in the country with 4875 

publications (Table 4).
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Ñf"k çkS|ksfxdh vkSj lwpuk dsaæ ¼,sfVd½ 

,dy f[kM+dh lsok ç.kkyh ds rgr 10]086 fdlkuksa] —"kd 

efgykvks] Nk=ksa] çf'k{kqvks vkSj jkT; o dsaæ ljdkj ds vf/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 5½A blds vykok] 

4]820 vkxarqdksa us dktjh fofM;ks ns[kk vkSj 377 ,sfVd d‚y 

lsaVj lsokvks ls ykHkkfUor gq,A 

[kjhQ dh Qlyksa ;Fkk ewax] eksB] Xokj vkSj ?kkl ¼eksM+k 

/kke.k] xzke.kk] fxuh ?kkl] usfi;j½] jch Qlyksa ¼ljlksa] thjk] esFkh 

Agricultural Technology Information Centre (ATIC)

Under single window service system, 10,086 
farmers, farm women, students, trainees and State/Central 
govt. officers visited ATIC who were apprised of the 
institute technologies and activities (Table 5). Further, 
4,820 visitors watched CAZRI video and 377 benefitted 
from ATIC call center service.

Sale of seed 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: 
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vkSj bZlcxksy½ dh mUur fdLeksa ds cht] ckxokuh] okfudh] 

ltkoVh vkSj vkS"k/kh; ikS/kksa dh ikS/k vkSj vU; mRiknksa ¼xksan 

mRçsjd] cktjk&vk/kkfjr vkSj vU; çlaL—r vkSj ewY;&of/kZr 

mRikn] e#lsuk] cgq&iks"kd QhM Cy‚d] Qy vkSj lfCt;ka vkfn½ 

dh fcØh ls dqy 1]34]21]572 #i;s dk jktLo vftZr gqvk 

¼rkfydk 6½A 

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, pearl millet-based and other processed and value 
added products, Marusena, multi-nutrient feed block, 
fruits and vegetables, etc.) generated a revenue of Rs. 
1,34,21,572 during the year (Table 6).

eYyhukFk Ñf"k ,oa i'kq esys esa Ñf"k&çkS|ksfxdh çn'kZuh ,oa 

xks"Bh

ckM+esj ftys ds fryokM+k xk¡o esa 21 ls 22 ekpZ ds nkSjku 

,sfrgkfld eYyhukFk —f"k vkSj i'kq esys esa Hkk—vuqi }kjk ,d 

cgq&laLFkkxr dk;ZØe vk;ksftr fd;k x;kA Hkk—vuqi eq[;ky; 

vkSj mlds laLFkku ¼lh,tsMvkjvkbZ] tks/kiqj( lhvkbZ,,p] 

chdkusj( lh,lMCY;wvkjvkbZ] vfodkuxj( ,uvkjlhlh] chdkusj( 

vVkjh] tks/kiqj( vkbZvkbZ,evkj] gSnjkckn½ us bl dk;ZØe esa Hkkx 

fy;kA Hkk—vuqi laLFkkuksa] jkT; —f"k fo'ofo|ky;ksa] dsohds] 

ljdkjh foHkkxksa] LVkVZ&vi] fodklkRed ,tsafl;ksa] cht fuxeksa 

vkSj vknku vkiwfrZdrkZvksa }kjk 100 ls vf/kd çkS|ksfxdh çn'kZuh 

LV‚y çnf'kZr fd, x,A [ksr dh Qlysa] ckxokuh Qlysa] 

i'kqikyu] Å/okZ/kj [ksrh] gkbMªksiksfuDl] ,jksiksfuDl] Ms;jh o 

Agri-technology exhibition and goshthi in the 

Mallinath Krishi evm Pasu Mela

A multi-institutional event of ICAR was hosted in 

the historic Mallinath Krishi evm Pashu Mela at Tilwara 

village of Barmer district during 21-22 March. ICAR 

headquarter and its institutes (CAZRI, Jodhpur; CIAH, 

Bikaner; CSWRI, Avikanagar; NRCC, Bikaner; ATARI, 

Jodhpur; IIMR, Hyderabad) participated in the event. 

More than 100 technology exhibition stalls were 

displayed by the ICAR institutes, State Agricultural 

Universities, KVKs, government departments, start-ups, 

developmental agencies, seed corporations and input 

suppliers. Technologies related to field crops, 

horticultural crops, livestock rearing, vertical farming, 

hydroponics, aeroponics, dairy products and value-added 

eYyhukFk esy esa laLFkku dk LV‚y ns[krs egkuqHkko
Dignitaries visiting the institute stall during Mallinath fair

fdlkuksa us Hkkjh la[;k esa mRlkgiwoZd esys esa Hkkx fy;k
Large number of farmers participated in the fair enthusiastically
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eksVs vukt ds ewY;&of/kZr mRikn] pkjk&pqdanj] usfi;j ?kkl] 

—f"k&oksYVh; ç.kkyh] lkSj ÅtkZ midj.k] i‚yhgkml —f"k ls 

lacaf/kr rduhdsa] pkjk] vtksyk] jch vkSj [kjhQ Qlyksa 

ds cht] ?kkl ds chtksa us dbZ gtkj fdlkuksa dk /;ku 

vkdf"kZr fd;kA 

eq[; vfrfFk Hkkjr ds i'kqikyu] Ms;jh vkSj eRL; ikyu 

jkT; ea=h Jh iq:"kksÙke :ikyk us jkstxkj çnku djus ds fy, 

i'kq/ku dks c<+kok nsus gsrq dsaæ ljdkj dh fofHkUu ;kstukvksa ij 

çdk'k MkykA mUgksaus 'kq"d {ks=ksa esa Å¡V] cdjh] xk; ds nw/k vkSj 

muds ewY;of/kZr mRiknksa ds egRo ij tksj fn;kA —f"k ,oa fdlku 

dY;k.k jkT; ea=h Jh dSyk'k pkS/kjh us bl {ks= ds vuqla/kku 

laLFkkuksa vkSj fdlkuksa ds ç;klksa ij çdk'k Mkyk] ftlus bl {ks= 

ds lcls 'kq"d fgLls esa —f"k vkSj ckxokuh esa Økafr yk nhA mUgksaus 

[ksrh ls fdlkuksa ds fy, vf/kd vk; lqfuf'pr djus ds fy, 

fdlku lEeku fuf/k ;kstuk] ,Qihvks] iz/kkuea=h Qly chek 

;kstuk tSlh ljdkj dh fofHkUu fdlku&dsafær igyksa ds ckjs esa 

ckr dhA bl volj ij ̂esjh i‚fylh esjs gkFk^ dk;ZØe ds rgr 

fdlkuksa dks chek i‚fyfl;k¡ forfjr dh xbZaA M‚- ch-,u- f=ikBh] 

MhMhth ¼i'kq foKku½] Hkk—vuqi] ubZ fnYyh us i'kqikyu ds {ks= esa 

ifj"kn ds ç;klksa vkSj py jgs vuqla/kku dk;ZØeksa ls voxr 

djk;kA funs'kd M‚- vks-ih- ;kno us esys dh fofHkUu xfrfof/k;ksa 

dh tkudkjh nhA esys ds nkSjku vk;ksftr ?kksM+k nkSM+] Å¡V nkSM+] 

nqX/k çfr;ksfxrk ds fotsrkvksa dks iqjL—r fd;k x;kA 

laLFkku ds vuqla/kku QkeZ ij fdlkuksa ds nkSjs dk vk;kstu 

29 vxLr dks fd;k x;kA dqy 1078 fdlkuksa] —"kd efgykvksa 

vkSj vU; fgr/kkjdksa us laLFkku ds fofHkUu çk;ksfxd iz[kaMksa dk 

nkSjk fd;k vkSj lacaf/kr oSKkfudksa ds lkFk lh/ks ckrphr dhA 

fdlkuksa dks fofHkUu fLFkfr;ksa ds fy, mi;qä ,dh—r —f"k 

ç.kkyh] tSfod QkeZ] lefUor —f"k dSQsVsfj;k] cktjk çtuu] 

xksan vkSj jky iz[kaM] e‚My Ms;jh bdkbZ] ekykckj uhe vkSj vjMw 

tSls u, —f"k okfudh isM+] ewax] Xokj vkSj eksB dk cht mRiknu] 

'kq"d ckxokuh vkSj dkaVsjfgr dSDVl o lgtu tSlh oSdfYid 

pkjk Qlysa tSls —f"k uokpkjksa ls voxr djk;k x;kA çn'kZuh 

LV‚y esa laLFkku dh çkS|ksfxfd;ksa] mRiknksa vkSj lsokvksa dk çn'kZu 

fd;k x;kA funs'kd M‚- vks-ih- ;kno us fdlkuksa ls ckrphr dh 

vkSj mUgsa —f"k uokpkjksa dks ^ns[kus] tkuus vkSj viukus^ ds fy, 

çksRlkfgr fd;kA mUgksaus dgk fd bu çkS|ksfxfd;ksa dks viukus ls 

Ñf"k uoçorZu ç{ks= Hkze.k 

products of millets, fodder-beet, napier grass, agro-voltaic 

systems, solar-powered equipments, polyhouse 

agriculture, animal feed, azola, seeds of rabi and kharif 

crops, seeds of grasses attracted the attention of thousands 

of farmers. 

Chief Guest Shri Parshottam Rupala, Hon'ble 

Minister of State for Animal Husbandry, Dairying and 

Fisheries, highlighted various central government 

schemes to promote livestock production for providing 

employment. He emphasized the importance of camel, 

goat and cow milk and their value-added products in arid 

regions. Shri Kailash Chaudhary, Minister of State for 

Agriculture and Farmers Welfare, highlighted the efforts 

of research institutes and farmers of this region, which has 

brought revolution in agriculture and horticulture in the 

driest part of the region. He talked about Central 

Government's various farmer-centric initiatives like 

Kisan Samman Nidhi Yojna, FPOs, Pradhan Mantri Fasal 

Bima Yojana to ensure more income for the farmers from 

farming. On this occasion, insurance policies under the 

'Meri Policy Mere Haath' scheme were distributed to the 

farmers. Dr. B.N. Tripathi, DDG (Animal Science), 

ICAR, New Delhi apprised about the efforts of the council 

and ongoing research programs in the field of animal 

husbandry. Director of the institute, Dr. O. P. Yadav 

informed about various activities during the fair. Winners 

of horse race, camel race, milk competition held during 

the fair were rewarded.

An agricultural innovation exposure visit of farmers 
 to the research farm of the institute was conducted on

August 29. Total 1078 farmers, farm-women and other 

stakeholders visited different experimental blocks of the 

institute and interacted directly with the concerned 

scientists. Farmers were exposed to agricultural 

innovations such as integrated farming system suitable for 

different situations, organic farm, integrated farming 

cafeteria, pearl millet breeding, gum and resin block, 

model dairy unit, newly-introduced agroforestry trees 

such as Malabar neem and ardu, seed production of mung 

bean, clusterbean and moth bean, arid horticulture and 

alternate fodder crops like thornless cactus and moringa. 

In the exhibition stall, institute's technologies, products 

and services were showcased. Director Dr. O.P. Yadav 

interacted with the farmers and exhorted them to 'see, test 

and adopt' the agricultural innovations. He added that 

Agricultural innovation exposure visit
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fdlkuksa dh vk; esa o`f) gksus ds lkFk&lkFk çk—frd lalk/kuksa dh 

cpr gksxhA izHkkx çeq[k vkSj dk;ZØe ds la;kstd M‚- ,l-ih-,l- 

raoj us fdlkuksa ls lky Hkj jkstxkj vkSj vk; ds fy, lefUor 

—f"k ç.kkyh e‚My viukus dk vkºoku fd;kA mUgksaus ;g Hkh 

lk>k fd;k fd ,sls dk;ZØeksa ls fdlkuksa dks mudh [ksrh dh 

ifjfLFkfr;ksa ds vuqdwy çkS|ksfxfd;ksa dks pquus esa enn vkSj 

'kks/kdrkZvksa dks çfriqf"V feyrh gSA

adoption of these technologies will save natural resources 

while enhancing the farmers' income. Dr. S.P.S. Tanwar, 

HD and convener of the event, called upon the farmers to 

adopt integrated farming system approach for year-round 

employment and income generation. He also pointed out 

that such events help farmers to choose technologies 

suitable for their farming conditions while giving 

feedback to researchers.

—f"k&uokpkj ,Dlikstj foftV esa lfØ; Hkkxhnkjh
Active participation in agri-innovation exposure visit

fdlku&oSKkfud laokn cSBdsa

ekuuh; mijk"Vªifr us xq<+kekykuh esa fdlku&oSKkfud laokn 

cSBd dks lacksf/kr fd;k

vuqla/kku baVjQ+sl cSBd&lg&Hkze.k

laLFkku us xq<+kekykuh] ckM+esj esa ,d dk;ZØe dk 
lg&vk;kstu fd;k tgk¡ ekuuh; mijk"Vªifr Jh txnhi 
/kudM+ us 20 flrEcj dks if'peh jktLFkku ds 12]000 fdlkuksa 
dh ,d lHkk dks lacksf/kr fd;kA ekuuh; mijk"Vªifr us ekuuh; 
—f"k ,oa fdlku dY;k.k jkT; ea=h Jh dSyk'k pkS/kjh] vU; tu 
çfrfuf/k;ksa] lfpo] Ms;j ,oa Hkk—vuqi ds egkfuns'kd M‚- fgeka'kq 
ikBd vkSj Hkk—vuqi] dsohds] —f"k fo'ofo|ky;ksa ds vf/kdkfj;ksa 
dh mifLFkfr esa xq<+kekykuh esa Hkk—vuqi&vkbZvkbZ,evkj] 
gSnjkckn ds {ks=h; vuqla/kku dsUæ dh vk/kkjf'kyk j[khA 
fdlku&oSKkfud laokn esa mUgksaus bl ckr ij tksj fn;k fd de 
o"kkZ okys {ks=ksa esa JhvUu dks c<+kok fn;k tkuk pkfg, vkSj muds 
ewY;&lao/kZu ij vf/kd /;ku fn;k tkuk pkfg,A dk;ZØe esa ,d 
çn'kZuh Hkh yxkbZ xbZA

dktjh {ks=h; vuqla/kku dsaæ] chdkusj esa 22 flrEcj dks 
,d 'kksèk baVjQsl cSBd&lg&Hkze.k dk vk;kstu fd;k x;kA 
Hkk—vuqi laLFkkuksa ¼vkÃvkÃihvkj] lh,lMCY;wvkjvkÃ] 

Farmers-scientists' interaction meetings

Hon'ble Vice President addressed a farmers-scientists 

interaction meeting in Gudhamalni 

Research interface meeting-cum-visit

The institute co-organised an event at Gudhamalani, 

Barmer district, where Hon'ble Vice President of India 

Shri Jagdeep Dhankar, addressed a gathering of 12,000 

farmers of western Rajasthan on September 20. The VP 

laid out the foundation stone of Regional Research Station 

of ICAR-IIMR, Hyderabad in Gudhamalani in the 

presence of Hon'ble Minister of State for Agriculture & 

Farmers Welfare, Shri Kailash Chaudhary; Secretary, 

DARE and DG, ICAR, Dr. Himanshu Pathak and other 

public representatives and officials of ICAR, KVKs, 

Agriculture Universities, etc. During the farmers-

scientists interaction, he emphasized that in low rainfall 

areas, millets should be promoted and more focus should 

be given to their value addition. An exhibition was also 

organized during the event.

A research interface meeting-cum-visit was 

organized at RRS, Bikaner on September 22. Twenty 

scientists from ICAR institutes (IIPR, CSWRI, NRCC) 
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,uvkjlhlh½ vkSj ,ldsvkj,;w ds chl oSKkfudksa ds lkFk&lkFk 
jktLFkku ljdkj ds —f"k foHkkx ds vfèkdkfj;ksa us bl dk;ZØe esa 
Hkkx fy;kA ,ldsvkj;wwwwwww ds M‚- ih-,l- 'ks[kkor ¼funs'kd] 
vuqlaèkku funs'kky;½] M‚- ih-lh- xqIrk ¼,Mhvkj] cht½] M‚- nkrk 
jke ¼funs'kd] ,y,l;w½] M‚- vkÃ-ih- Çlg ¼Mhu] —f"k 
egkfo|ky;½] M‚- ,e-,y- jsxj ¼v/;{k] dsohds½] M‚ vkj-,- ys?kk 
¼v/;{k] lh,lMCY;wvkjvkÃ ,vkjlh] chdkusj½] M‚ lqèkhj dqekj 
¼v/;{k] vkÃvkÃihvkj vkjlh] chdkusj½] Jh dSyk'k pkSèkjh 
¼la;qä funs'kd] Mhvks,] chdkusj½ us vuqlaèkku baVjQsl cSBd ,oa 
Hkze.k esa Hkkx fy;kA M‚- ih-,l- 'ks[kkor us —f"k esa ty ds mi;ksx 
dks de djus ds fy, mi;qä Qly ç.kkfy;ksa dh igpku djus 
ij tksj fn;kA M‚- nkrk jke us çeq[k Qlyksa ds fy, ,dh—r 
ikni laj{k.k e‚Mîwy fodflr djus dh vko';drk ij çdk'k 
MkykA dktjh {ks=h; vuqla/kku dsaæ] chdkusj ds v/;{k] M‚- 
uojru iaokj us laLFkku ds çeq[k 'kksèk dk;ZØeksa ij ppkZ dhA Jh 
dSyk'k pkSèkjh us fdlkuksa ds chp mUur çkS|ksfxfd;ksa dk çlkj 
djus ij tksj fn;kA laLFkku ds vU; oSKkfudksa ;Fkk M‚- ,e-,y- 
lksuh] M‚- chjcy] M‚- oh-,l- jkBkSM+] M‚- ,u-,l- ukFkkor vkSj 
MkW- vkj-,l- 'ks[kkor us lHkh vkxarqdksa dks 'kksèk QkeZ dk Hkze.k 
djok;k vkSj mUgsa fofHkUu fo"k;ksa ij mUur rduhdksa ds ckjs esa 
tkudkjh nh o vuqlaèkku xfrfofèk;ksa ij ppkZ dhA dk;ZØe dk 
la;kstu M‚- oh-,l- jkBkSM+ us fd;kA

and SKRAU along with officials of Department of 

Agriculture, Government of Rajasthan participated in the 

event. Dr. P.S. Shekhawat (Director, DOR), Dr. P.C. 

Gupta (ADR, Seed), Dr. Data Ram (Director, LSU), Dr. 

I.P. Singh (Dean, COA), Dr. M.L. Reager (Head, KVK) of 

SKRAU, Bikaner; Dr. R.A. Legha (Head, CSWRI ARC, 

Bikaner), Dr. Sudhir (Head, IIPR RC, Bikaner), Shri 

Kailash Choudhary (Joint Director, DoA, Bikaner) 

participated in the program. Dr. P.S. Shekhawat gave 

emphasis on identifying suitable cropping systems for 

economizing water use in agriculture. Dr. Data Ram 

highlighted the need of developing integrated plant 

protection modules for major crops. Dr. N.R. Panwar, 

Head, RRS, Bikaner discussed major research programs 

of the RRS. Shri Kailash Choudhary emphasized the 

dissemination of improved technologies among farmers. 

Other scientists of the institute Dr. M. L. Soni, Dr. Birbal, 

Dr. V.S. Rathore, Dr. N.S. Nathawat and Dr. R.S. 

Shekhawat took all the visitors on visit of the research 

farm and gave them information about advanced 

technologies on various subjects and on-going research 

activities were discussed. The event was co-ordinated by 

Dr. V.S. Rathore.

'kksèk baVjQsl cSBd ds nkSjku çk;ksfxd {ks= dk nkSjk
Field visit to experimental area during research interface meeting

fdlkuksa ds lkFk ckrphr&lg&vknku forj.k cSBdsa] MhchVh 

foÙk iksf"kr ifj;kstuk ^ck;ksVsd&fdlku gc ¼if'peh 'kq"d {ks= 

ds vkdka{kh ftys fljksgh vkSj tSlyesj½ dh LFkkiuk^ ds rgr 

bZlcxksy vkSj thjk ij çn'kZu ds fy, tSlyesj ftys ds pkanu esa 

Scientists-farmers' interaction meeting-cum-input 

distribution programs were organized at Chandan on 

November 6, at Mohangarh on November 7, and at 

Kuchhri and Sam on November 8 for conducting 

demonstration on isabgol and cumin in Jaisalmer district 
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6 uoEcj] eksgux<+ esa 7 uoEcj rFkk dqpgjh ,oa le esa 8 uoEcj 

dks vk;ksftr dh xbZA bu cSBdksa ls igys tSlyesj ftys ds 

fofHkUu LFkkuksa ij thjk vkSj bZlcxksy ds çn'kZu vk;ksftr djus 

ds fy, chl fdlkuksa dk p;u fd;k x;kA bu p;fur fdlkuksa 

ds fy, {ks=h; vuqla/kku dsUæ] tSlyesj ds oSKkfudks us thjk vkSj 

bZlcxksy ds xq.koÙkkiw.kZ mRiknu ds fy,] vPNh —f"k&i)fr;ksa 

ij çeq[k tksj nsrs gq,] buds mRiknu ds lHkh igyqvksa dks 

le>k;kA cSBd ds ckn thjk ¼thlh&4½ vkSj bZlcxksy 

¼vkjvkbZ&1½ dh mUur fdLeksa ds cht] ,l,lih vkSj ;wfj;k tSls 

moZjd] VªkbdksMekZ gftZ;kue vkSj esVkjkbft;e ,uhlksIyh 

tSo&,tsaVksa tSls egRoiw.kZ vknku forfjr fd, x,A çn'kZu ls 

igys e`nk esa iks"kd rRoksa dh fLFkfr ds fo'ys"k.k ds fy, çR;sd 

p;fur {ks= ls e`nk ds uewus fy, x,A

varjkZ"Vªh; Jh vUu o"kZ 2023 ds vUrZxr {ks=h; vuqlaèkku 

dsUæ] chdkusj esa 27 ls 28 Qjojh] 13 ls 14 ekpZ vkSj 16 ls 17 

ekpZ ds nkSjku ̂'kq"d {ks=ksa esa cktjk mRiknu% egRo vkSj rduhd^ 

fo"k; ij nks fnolh; fdlku çf'k{k.k dk;ZØe vk;ksftr fd, 

x,A fdlkuksa dks 'kq"d {ks= esa cktjk mRiknu ls vf/kd vkÆFkd 

ykHk çkIr djus ds fy, mi;qä cktjk vkèkkfjr [ksrh ç.kkfy;ksa 

vkSj rduhd ds lkFk&lkFk cktjk mRiknu ds fy, i;kZoj.kh; 

vkSj iks"k.k egRo] vkèkqfud —f"k rduhdksa] mUur fdLeksa] e`nk 

çcaèku] vtSfod ruko çcaèku ls lacafèkr Kku vkSj dkS'ky çnku 

fd;k x;kA çf'k{k.k esa chdkusj ftys dh yw.kdjulj rglhy ds 

rhu xk¡oksa ds 25 fdlkuksa us Hkkx fy;kA

varjkZ"Vªh; cktjk o"kZ 2023 ds nkSjku vk;ksftr dk;ZØe

^'kq"d {ks=ksa esa cktjk mRiknu% egRo vkSj rduhd^ fo"k; ij nks 

fnolh; fdlku çf'k{k.k dk;ZØe

under DBT funded project 'Establishing Biotech–KISAN 

Hub (Western Dry region's Aspirational districts of Sirohi 

and Jaisalmer)'. Prior to these programs, twenty farmers 

were selected for conducting ten demonstrations each of 

cumin and isabgol at different locations of Jaisalmer 

district. Scientist of RRS, Jaisalmer explained all the 

aspects of production of these crops to selected farmers, 

giving major emphasis on good agriculture practices for 

quality production. After meetings, critical inputs like 

seed of improved varieties of cumin (GC-4) and isabgol 

(RI-1), along with fertilizers like SSP and urea, bio-agents 

like Trichoderma harzianum and Metarhizium anisopliae 

were distributed to the farmers. Before laying 

demonstrations, soil samples were taken from each 

selected field for analysis of nutrient status in soil.

Farmers' trainings (2 days each) on 'millet 

production in arid region: significance and techniques' 

were organized during February 27-28, March 13-14 and 

March 16-17 at RRS, Bikaner for celebrating 

International Year on Millets 2023. The trainings aimed to 

impart knowledge and skill among farmers pertaining to 

environmental and nutritional significance of millets, 

modern agro-techniques, improved cultivars, soil 

management, abiotic stress management for millet 

production along with suitable millet-based farming 

systems and strategies for getting higher economic returns 

from millet production in arid region. Twenty five farmers 

from three villages of Lunkaransar tehsil of Bikaner 

district participated in the training. 

Events organized during International Year of 

Millets 2023

Farmers training on 'Millet production in arid region: 

significance and techniques'

'kq"d {ks=ksa esa cktjk mRiknu% egRo vkSj rduhd çf'k{k.k dk;ZØe ds nkSjku ppkZ
Interaction during training on millet production in arid region: significance and techniques
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fdlku&oSKkfud laokn cSBdksa dk vk;kstu varjkZ"Vªh; Jh vUu 

o"kZ 2023 eukus ds fy, bfØlsV ds lg;ksx ls 8 vkSj 9 Qjojh dks 

tks/kiqj ftys dh ykokjh] Hkksikyx<+ iapk;r lfefr vkSj yqukokl 

[kkjk] /kok iapk;r lfefr esa fd;k x;kA JhvUu mRiknd {ks= esa 

xzkeh.kksa ds chp yksdfç; JhvUu ds çdkj vkSj muds miHkksx 

Lo#i ls lacaf/kr fofHkUu igyqvksa ij] fo'ks"k :i ls —"kd 

efgykvksa dh Hkwfedk ij] ppkZ dh xbZA blds ckn laLFkku ds 

oSKkfudksa ds lkFk ,d —"kd laokn cSBd gqbZA M‚- ,l-ds- xqIrk] 

ç/kku oSKkfud] bfØlsV vkSj M‚- _pk R;kxh us çtuu dk;ZØe 

ds fy, eksVs vuktksa ds fo'ks"k xq.kksa ds ckjs esa fdlkuksa ls ppkZ dhA 

dktjh ds funs'kd M‚- vks-ih- ;kno us varjkZ"Vªh; Jh vUu o"kZ 

2023 ds egRo ij ckr dhA mUgksaus eksVk vukt ds miHkksx dks 

c<+kus ds fy, efgykvksa }kjk fuHkkbZ xbZ egRoiw.kZ Hkwfedk ij tksj 

fn;kA M‚- rkjk lR;orh] ifj;kstuk leUo;d ¼cktjk½] us cktjk 

ds Hkfo"; ds çtuu dk;ZØe ds fy, xq.koÙkk lq/kkj ij çdk'k 

MkykA M‚- lksek JhokLro us dgk fd dSls eksVs vuktksa ds 

çlaLdj.k vkSj ewY;o/kZu ds ek/;e ls mUgsa yksdfç; cuk;k tk 

ldrk gS vkSj mudh [kir dks c<+kok fn;k tk ldrk gSA çHkkxksa 

ds v/;{kksa M‚- ,l-ih-,l- raoj] M‚- ,e-ih- jktksjk vkSj M‚- ih-lh- 

egkjk.kk us Hkh vius fopkj lk>k fd,A dsohds çeq[k M‚- ch-,l- 

jkBkSM+] M‚- nhfidk gktksax] oSKkfud vkSj M‚- iwue dky'k] 

,l,e,l] dsohds us dk;ZØeksa dk leUo; fd;kA

varjkZ"Vªh; Jh vUu o"kZ 2023 ij ,d fnolh; Nk= 

tkx:drk dk;ZØe 21 vçSy dks {ks=h; vuqla/kku dsUnz] chdkusj 

esa vk;ksftr fd;k x;kA tkx:drk dk;ZØe dk mís'; Nk=ksa ds 

chp mi;qDr eksVk vukt vkèkkfjr —f"k ç.kkfy;ksa ds lkFk&lkFk 

Nk= tkx:drk dk;ZØe

Farmers-scientists' interaction meetings were 
organized on February 8 and 9 at Lawari, Bhopalgarh 
Panchayat Samiti and Lunawas Khara, Dhawa Panchayat 
Samiti of Jodhpur district in collaboration with ICRISAT 
to celebrate International Year of Millets 2023. Various 
aspects related to types of popular millets and their 
consumption pattern among the villagers in the millet 
growing area was discussed, especially on the role of 
farm-women. This was followed by an interaction 
meeting of farmers with scientists of the institute. Dr. S.K. 
Gupta, Principal Scientist, ICRISAT and Dr. Wricha 
Tyagi discussed the special qualities of millets for 
breeding program. Director of the institute, Dr. O.P. Yadav 
briefed about the importance of International Year of 
Millets 2023. He stressed upon the important role played 
by farm-women to enhance the consumption pattern of 
millets. Dr. Tara Satyavathi, Project Coordinator (pearl 
millet), highlighted the quality improvement for future 
breeding program of pearl millet. Dr. Soma Srivastava 
discussed how consumption of millets can be popularized 
and promoted through their processing and value 
addition. Heads of Divisions Dr. S.P.S. Tanwar, Dr. M.P. 
Rajora and Dr. P.C. Moharana also shared their views. Dr. 
B.S. Rathore, Head, KVK, Jodhpur, Dr. Dipika Hajong, 
Scientist and Dr. Poonam Kalash, SMS, KVK 
coordinated the programs.

One day's students' awareness program during 
International Year of Millets 2023 was organized on April 
21 at RRS, Bikaner. Awareness program aimed at 
imparting knowledge among students pertaining to 
environmental and nutritional significance of millets, 
modern agro-techniques, soil management and abiotic 

Student awareness program 

vkbZokbZ,e&2023 dk;ZØe esa Nk=ksa dh Hkkxhnkjh
Students' participation in the IYM-2023 program
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budk i;kZoj.k vkSj iks"k.k egRo] mRiknu ds fy, vkèkqfud —f"k 

rduhdksa] e`nk çcaèku vkSj vtSfod ruko çcaèku ls lacafèkr 

tkx#drk iSnk djuk FkkA çf'k{k.k esa Jh jke mPp ek/;fed 

fo|ky;] chdkusj ds 35 fo|kÆFk;ksa us Hkkx fy;kA

{ks=h; vuqla/kku dsUnz] chdkusj esa 18 vxLr dks Jh vUu ds 

egRo vkSj bldh mUur [ksrh vkSj [ksrh çFkkvksa ds ckjs esa 

tkx:drk iSnk djus ds fy, ,d {ks= fnol dk vk;kstu fd;k 

x;k ftlesa chdkusj ftys ds pkuh xk¡o ds 45 fdlkuksa ¼5 efgyk 

fdlkuksa lfgr½ us Hkkx fy;kA {ks= fnol dk mís'; fdlkuksa dks 

Jh vUu ds i;kZoj.k] vkÆFkd vkSj iks"k.k lacaèkh egRo ls 

lacafèkr Kku çnku djuk vkSj xeZ 'kq"d {ks= esa Jh vUu ds lrr 

mRiknu ds fy, mi;qä —f"k&rduhdksa ds lkFk mUur [ksrh 

djuk FkkA

Jh vUu ij {ks= fnol 

stress management for millet production along with 
suitable millet-based farming systems. Thirty five 
students from Sri Ram Senior Higher Secondary School, 
Bikaner participated in the program.

A field day for creating awareness about significance 

and improved cultivars as well as cultivation practices of 

millets was organized at RRS, Bikaner on August 18. 

Forty five farmers (including 5 women farmers) from 

village Chani of Bikaner district participated in the field 

day. Field day aimed at imparting knowledge and skill 

among farmers pertaining to environmental, economic 

and nutritional significance of millets; improved cultivars 

along with suitable agro-techniques for sustainable 

production of millets in hot arid region. 

Field day on millets

chdkusj esa fdlku Jh vUu iz[kaM ns[krs gq,
Farmers visiting millet block in Bikaner

fdlkuksa ds fy, lefUor Ñf"k&ekSle lykg lsok

tks/kiqj] ckM+esj vkSj pw: ftyksa ds fdlkuksa ds fy, o"kZ ds 

nkSjku dqy 100 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] le;&le; ij ekSle dh tkudkjh vkSj 

Integrated agro-meteorological advisory services for 

farmers

Total 100 district-level agro-meteorological 

advisory bulletins were issued for the farmers of Jodhpur, 

Barmer and Churu districts during the year. In addition to 

this, 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 
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çklafxd lykg tks/kiqj ftys ds çR;sd Cy‚d ds fdlkuksa ds 16 

OgkV~l,i lewgksa ij Hksth xbZA ;s cqysfVu igys ds ekSle] Qly 

dh orZeku fLFkfr vkSj Hkkjr ekSle foKku foHkkx ds t;iqj 

dsaæ ls çkIr e/;e vof/k ds ekSle iwokZuqeku ij vk/kkfjr Fks 

vkSj buesa çca/ku ds fofHkUu igyqvksa tSls fd [ksr dh 

rS;kjh] cqvkbZ] dVkbZ] flapkbZ] moZjd ç;ksx] dhV çca/ku 

vkfn ij iwokZuqekfur ekSle ds vk/kkj ij çklafxd lykg 'kkfey 

FkhA ;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 162 çf'k{k.k dk;ZØeksa dk vk;kstu 

laLFkku] blds {ks=h; vuqla/kku dsaæksa o dsohds }kjk fd;k x;k 

ftlls 5]214 fdlku ykHkkfUor gq, ¼rkfydk 7½A

fdlkuksa ds fy, çf'k{k.k dk;ZØe

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 162 trainings were organized by various 

divisions, RRS and KVKs of the institute, which 

benefitted total 5,214 farmers (Table 7).

Trainings organized for farmers
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lhek {ks= ds fdlkuksa ds fy, 'kq"d Ñf"k ds fofo/khdj.k ij 

çf'k{k.k dk;ZØe 

Hkkjrh; lsuk dh ,Dl,Dl ykallZ ;wfuV vkSj vkRek] 

ckM+esj ds lg;ksx ls çkS|ksfxdh gLrkarj.k vkSj çf'k{k.k çHkkx 

}kjk 13 ls 15 Qjojh rd ,d çf'k{k.k dk;ZØe vk;ksftr fd;k 

x;kA izf'k{k.k esa lhek {ks= ds 31 fdlku] ckM+esj ftys ls nks —f"k 

vf/kdkjh ,oa nks lsuk vf/kdkfj;ksa us Hkkx fy;kA fdlku i'kqikyu 

ds lkFk&lkFk o"kkZ&vk/kkfjr [ksrh Hkh dj jgs gSaA çf'k{k.k esa 

,dh—r [ksrh] o"kkZ&vk/kkfjr vkS"k/kh; Qlyksa vkSj oSKkfud 

i'kq/ku ikyu ds fofHkUu igyqvksa dks 'kkfey fd;k x;kA çf'k{kqvksa 

dks fofHkUu vuqla/kku vkSj çn'kZu bdkb;ksa tSls ulZjh] lefUor 

—f"k dSQsVsfj;k] ikjaifjd 'kq"d ckxokuh ¼csj] xksank½] ubZ ckxokuh 

Qlyksa ¼vukj] [ktwj] vathj vkSj deye½] oSdfYid pkjk 

lalk/ku] 'kq"d {ks= ds fy, lefUor —f"k ç.kkyh e‚My] tSfod 

[ksrh] Ms;jh vkSj HksM+ dye bdkb;ka vkSj i‚yhgkml ds rgr 

lCth dh [ksrh] ls voxr djk;k x;kA ,fVd] —f"k O;olk; 

vfHkiks"k.k dsanz vkSj dsohds dh foLrkj vkSj m|ferk xfrfof/k;ksa 

ds ckjs esa Hkh crk;k x;kA

Training program on diversification of arid 

agriculture for farmers of the border area

A training program was organized in collaboration 

with XX Lancers Unit of Indian Army and ATMA, 

Barmer from 13 to 15 February. Thirty one farmers of 

border region, two agriculture officers and two army 

officers participated in the training. These farmers were 

doing rainfed farming along with livestock rearing. The 

training covered different aspects of integrated farming, 

rainfed medicinal crops and scientific livestock rearing. 

The trainees were exposed to various research and 

demonstration units at the institute such as nursery, 

integrated farming cafeteria, traditional arid horticulture 

crops (ber, gonda), newly introduced horticultural crops 

(pomegranate, date palm, fig and kamalam), alternate 

fodder crops, integrated farming system model for arid 

region, organic farming, dairy and sheep units and 

vegetable cultivation under polyhouse. The extension and 

entrepreneurship activities of ATIC, Agri Business 

Incubator Center and KVK were also covered. 

fdlku çn'kZu ç{ks= esa
Participants visiting the demonstration block

lefUor Ñf"k ç.kkyh] ewY; lao/kZu] tSfod vkSj çkÑfrd [ksrh 

ij rhu cká%ifjlj çf'k{k.k dk;ZØeksa dk vk;kstu usojk jksM] 
tks/kiqj esa] xtux<+] ikyh vkSj dsjyk] ikyh esa 28 ls 29 twu dks 
fd;k x;kA dk;ZØe esa dqy 232 fdlkuksa vkSj —"kd efgykvksa us 
Hkkx fy;kA laLFkku }kjk fodflr Lo;a lgk;rk lewgksa dh 
lQyrk dk çn'kZu Hkh lkFkh fdlkuksa ds chp fd;k x;kA 
çf'k{k.kksa dk lapkyu M‚- ,l-ih-,l raoj] M‚- /khjt flag] M‚- 
çfrHkk frokjh] M‚- egsaæ pkS/kjh ¼dsohds] ikyh½ vkSj M‚- iwue 
dky'k }kjk fd;k x;kA 

Three off-campus trainings on integrated farming 

system, value addition, organic and natural farming 

were organized at Nevra Road, Jodhpur; Gajangarh, Pali; 

and Kerla, Pali during June 28-29. A total of 232 farmers 

and farm women participated in the programs. The 

success stories of self help groups developed by the 

institute were also highlighted among the fellow farmers. 

The trainings were coordinated by Dr. S.P.S Tanwar, Dr. 

Dheeraj Singh, Dr. Pratibha Tiwari, Dr. Mahendra 

Chaudhary (KVK, Pali) and Dr. Poonam Kalash.
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cgq&iks"kd vkgkj cfV~Vdk ¼,e,u,Qch½ vkSj [kfut feJ.k 

ds mi;ksx ij [ksr ij çf'k{k.k vkSj çn'kZu dk vk;kstu

thjk dh mUur Ñf"k rduhdksa ij çf'k{k.k

'kq"d {ks=ksa esa lefUor Ñf"k ç.kkfy;ksa ij çxfr'khy fdlkuksa ds 

fy, çf'k{k.k ikBîØe

 uanokuk 
xk¡o ¼ywuh rglhy] tks/kiqj ftys½ esa 12 vDVwcj dks fd;k x;kA 
bl mís'; ds fy, Ng i'kq/ku m|fe;ksa ¼tqxkyh djus okys rhu 
cM+s vkSj rhu NksVs i'kqvksa ds ikyd½ dh igpku dh xbZA çR;sd 
tqxkyh djus okys NksVs i'kqvksa ds ikyd dks nks cdfj;ksa dk p;u 
djus ds fy, dgk x;k tks >qaM esa lcls detksj gksaA blh çdkj] 
tqxkyh djus okys cM+s i'kq ikydksa dks ,d ,sls tkuoj dk p;u 
djus ds fy, dgk x;k tks fiNys ,d eghus esa cPpk ns pqdk gksA 
tqxkyh djus okys NksVs i'kqvksa dks [kfut feJ.k vkSj tqxkyh 
djus okys cM+s i'kqvksa dks ,e,u,Qch f[kykus dh fof/k] vU; 
tkuojksa dh rqyuk esa cdfj;ksa ds 'kjhj ds otu esa o`f) vkSj 
xk;&HkSal ds nw/k mRiknu dks ntZ djus dh fof/k dks leUo;d 
M‚- nhfidk gktksax vkSj M‚- çesaæ }kjk m|fe;ksa dks le>k;k vkSj 
çnf'kZr fd;k x;kA 

 7 uoEcj dks bldh 
iafDr esa cqvkbZ ds thoar çn'kZu ds lkFk vk;ksftr fd;k x;kA M‚- 
,l-ih-,l- raoj us 'kq"d {ks= dh —f"k ç.kkyh esa thjk ds egRo ij 
çdk'k MkykA M‚- vkj-ds- dkdkuh us thjk dh fofHkUu fdLeksa] 
mudh b"Vre cqvkbZ dk le; vkSj mRiknu {kerk ij ppkZ dhA 
Jh ,-ds- 'kekZ us thjk ds fy, vPNh —f"k i)fr;ksa dk fooj.k 
fn;kA blds vfrfjä] Jh tkye flag }kjk mUur cht fMªy dk 
mi;ksx djds iafDr esa cqvkbZ dk thoar çn'kZu Hkh vk;ksftr fd;k 
rFkk cht dh cpr] ;a=h—r var%—f"k vkSj thjk dh o`f) esa blds 
ykHk ij tksj fn;k x;kA

 11 ls 15 fnlacj ds nkSjku vk;ksftr 
fd;k x;kA rhl fdlkuksa vkSj xqtjkr ljdkj ds ckxokuh 
funs'kky;] vgenkckn ds nks vf/kdkfj;ksa us bl ikBîØe esa Hkkx 
fy;kA çf'k{k.k esa] NksVh vkSj [kafMr Hkwfe tksr ds orZeku lanHkZ esa] 
—f"k vk; c<+kus vkSj lhfer çk—frd lalk/kuksa ds foosdiw.kZ 
mi;ksx gsrq vkbZ,Q,l ij /;ku dsafær fd;k x;kA çf'k{kqvksa dks 
'kq"d {ks= ds fy, lefUor —f"k ç.kkyh e‚My] ikjaifjd vkSj ubZ 
ckxokuh Qlyksa] oSdfYid pkjk lalk/ku] tSfod [ksrh] 
i‚yhgkml ds rgr lCth dh [ksrh] Ms;jh vkSj HksM+ bdkbZ;ksa] 
ulZjh tSlh vuqla/kku vkSj çn'kZu bdkb;ksa] okfudh vkSj Qy 
Qlyksa vkSj Qly okfVdk ls voxr djk;k x;kA Jh jruykyk 
Mkxk ds e‚My tSfod vkbZ,Q,l QkeZ dk nkSjk Hkh vk;ksftr 
fd;k x;k tgk¡ vk/kqfud çkS|ksfxfd;ksa vkSj uokpkjksa ds ,dhdj.k 
vkSj cktkj ds lkFk tqM+ko ds ckjs esa tkudkjh nhs xbZA dk;ZØe 
dk lapkyu MkW- ch-,y- eatwukFk] ,l-ih-,l raoj] nhfidk gktksax] 
çesaæ vkSj vkseçdk'k ehuk }kjk fd;k x;kA 

On-farm training and demonstration on use of multi 

nutrient feed block (MNFB) and mineral mixture

Training on improved agro-techniques for cumin crop

Training course on integrated farming systems in arid 

regions for progressive farmers

 was 

organized at Nandwana Village (Luni tehsil, Jodhpur) on 

October 12. Six livestock entrepreneurs (three large and 

small ruminant keepers each) were identified for the 

purpose. Each small ruminant entrepreneur was asked to 

select two goats that are weakest in the herd. Similarly, the 

large ruminant keepers were asked to select one animal 

that had calved in last one month. The method of feeding 

the mineral mixture to small ruminants and MNFB to 

large ruminants, recording the gain in body weight of 

goats and milk production of cows/ buffaloes in 

comparison to other animals were explained and 

demonstrated to the entrepreneurs by the coordinators Dr. 

Dipika Hajong and Dr. Pramendra.

 

was organized with live demonstration of line sowing 

on November 7. Dr. S.P.S Tanwar highlighted the 

importance of cumin in the farming system of arid zone. 

Dr. R.K. Kakani briefed about various varieties of cumin, 

their optimal sowing time and production potential. Shri 

A.K. Sharma provided details of good agricultural 

practices for cumin. Additionally, a live demonstration of 

line sowing using an improved seed drill was conducted 

by Shri Jalam Singh emphasizing its benefits in seed 

saving, mechanized interculture and enhanced cumin 

growth.

 was organized during 

December 11-15 for 30 farmers and two officers from 

Directorate of Horticulture, Ahmedabad, Government of 

Gujarat. The training focused on the scope of IFS in 

enhancing farm income and judicious use of limited 

natural resources in the present context of small and 

fragmented land holdings. The trainees were exposed to 

research and demonstration units at the institute such as 

integrated farming system model for arid region, 

traditional and newly-introduced horticultural crops, 

alternate fodder resources, organic farming, vegetable 

cultivation under polyhouse, dairy and sheep units, 

nursery and crop cafeteria. Visit was also arranged to the 

model organic IFS farm of CAZRI Kisan Mitra Shri 

Ratanlala Daga, to provide exposure to integration of 

modern technologies and innovations on his farm and 

linkage with market. The program was coordinated by 

Drs. B.L. Manjunatha, S.P.S Tanwar, Dipika Hajong, 

Pramendra and Omprakash Meena.
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,d fnolh; çf'k{k.k dk;ZØe dk vk;kstu {ks=h; vuqla/kku 

dsaæ] tSlyesj esa 22 Qjojh dks ̂vfr 'kq"d {ks= esa ty mRikndrk 

vkSj —f"k vk; esa lq/kkj^ fo"k; ij Mh,lVh ifj;kstuk ds rgr 

fd;k x;kA bl çf'k{k.k esa tSlyesj ftys ds elwjMh] yk.ksyk] 

nkeksnjk vkSj ckluihj xk¡oksa ds yxHkx 40 fdlkuksa us Hkkx fy;k 

vkSj dktjh] tks/kiqj ds lkFk&lkFk blds {ks=h; vuqla/kku dsUæ] 

tSlyesj ds oSKkfudksa }kjk fn, x, O;k[;kuksa ls ykHkkfUor gq,A

One-day training program was conducted at RRS, 

Jaisalmer under DST funded project on 'Improving water 

productivity and farm income in hyper-arid region' on 

February 22. In this training, about 40 farmers from 

Masurdi, Lanela, Damodara and Basanpeer villages of 

Jaisalmer district participated and benefited from the 

lectures given by scientists from CAZRI, Jodhpur and its 

RRS, Jaisalmer. 

tSlyesj esa çf'k{k.k dk;ZØe esa Hkkx ysrs fdlku
Farmers participating in the training program at Jaisalmer

ç{ks= fnol

[kjhQ Qlyksa ij ç{ks= fnol dk vk;kstu 11 flrEcj dks 

fcykM+k rglhy ds xk¡o mnfy;kokl esa fd;k x;kA fdlkuksa ds 

lkFk mu [ksrksa dk nkSjk fd;k x;k tgka fry ¼vkjVh&351½ dk 

çn'kZu yxk;k x;k FkkA fdlkuksa us ekSle esa de o"kkZ ds ckotwn 

Qly ds çn'kZu dh ljkguk dhA dqN ikS/kksa esa QkbyksMh jksx 

ns[kk x;kA fdlkuksa dks ,sls ikS/kksa dks rqjar m[kkM+us vkSj tehu esa 

xgjk xkM+dj ;k tykdj u"V djus dh lykg nh xbZA nkSjs ds 

ckn fdlku&oSKkfud laokn cSBd gqbZ ftlesa 26 fdlkuksa us Hkkx 

fy;kA Jh ,-ds- 'kekZ us [kjhQ Qlyksa esa mUur [ksrh ds rjhdksa 

vkSj tSfod rjhdksa ls jksx çca/ku ds ckjs esa foLrkj ls ppkZ dhA 

M‚- ch-,y- eatwukFk us fdlkuksa dks laLFkku ds fofHkUu foLrkj vkSj 

izlkj dk;ZØeksa ds ckjs esa tkudkjh nhA M‚- nhfidk gktksax us 

i'kqikydksa ds fy, fodflr çkS|ksfxfd;ksa dk fooj.k çnku fd;kA 

M‚- çesaæ us fdlkuksa dks laLFkku dh ,fVd esa miyC/k xq.koÙkk okys 

cht] jksi.k lkexzh vkSj lsokvksa ds ckjs esa tkudkjh nhA 

Field days

Field day on kharif crops was organized at Udaliyawas 

village of Bilara tehsil on September 11. The team along 

with farmers visited the farms where demonstrations of 

sesame (RT-351) were organized. Farmers appreciated 

the performance of the crop despite low rainfall in the 

season. Phyllody disease was observed in few plants. 

Farmers were advised to uproot such plants immediately 

and destroy them either by burying deep in the ground or 

by burning. Visits were followed by farmers-scientists 

interaction meeting in which 26 farmers participated. Shri 

A.K. Sharma discussed in detail about the improved 

cultivation practices of kharif crops and disease 

management using organic methods. Dr. B.L. Manjunatha 

informed farmers about various extension and outreach 

programs of the institute. Dr. Dipika Hajong provided 

details of the technologies for livestock farmer. Dr. 

Pramendra informed farmers about the quality seeds, 

planting material and services available through ATIC of 

the institute.
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mUur [kjhQ Qly mRiknu çkS|ksfxfd;ksa ij ç{ks= fnol dk 

vk;kstu dksVMk xk¡o esa 13 flracj dks fd;k x;kA oSKkfudksa vkSj 

35 fdlkuksa dh Vhe us ewax ¼vkbZih,e&205&7½ vkSj Xokj 

¼vkjthlh&936 vkSj vkjthlh&1077½ ds {ks= çn'kZuksa dk nkSjk 

fd;k vkSj mUur fdLeksa dk çn'kZu ns[kkA blds ckn 

fdlku&oSKkfud laokn cSBd gqbZ ftlesa M‚- dqynhi flag 

tkMksu us [kjhQ Qlyksa esa yxus okyh chekfj;ksa vkSj muds çca/ku 

ds ckjs esa foLrkj ls ppkZ dhA jch Qlyksa] lfCt;ksa vkSj ckxokuh 

Qlyksa esa chekfj;ksa vkSj fuesVksM leL;k ij fdlkuksa ds ç'uksa dk 

Hkh mUgksaus lek/kku fd;kA M‚- ch-,y- eatwukFk us fdlkuksa dks 

mUur fdLeksa vkSj —f"k çFkkvksa dks viukus ds ek/;e ls fdlkuksa 

dh ifjfLFkfr;ksa esa Qlyksa dh mRiknu {kerk c<kus ds ckjs esa 

tkudkjh nhA M‚- çesaæ us fdlkuksa dks xq.koÙkkiw.kZ cht] jksi.k 

lkexzh] cktkj dh tkudkjh nh vkSj dktjh dh ,fVd ds ek/;e 

ls miyC/k lsokvksa ds ckjs esa tkudkjh nhA

Field day on improved kharif crop production 

technologies was organized at Kotra village on 

September 13. A team of scientists and 35 farmers visited 

the field demonstrations of mung bean (IPM-205-7) and 

clusterbean (RGC-936 and RGC-1077) and saw the 

performance of improved varieties. It was followed by 

farmers-scientists interaction meeting in which Dr. 

Kuldeep Singh Jadon discussed in detail about the 

diseases of kharif crops and their management. Farmers' 

queries on diseases and nematode problem in rabi crops, 

vegetables and horticultural crops were also addressed by 

him. Dr. B.L. Manjunatha informed farmers about 

production potential of crops under farmers' conditions 

through adoption of superior varieties and improved 

package of practices. Dr. Pramendra informed farmers 

about the quality seeds, planting material, market 

intelligence and services available through ATIC of the 

institute.

dksVMk xk¡o esa ç{ks= fnol ds nkSjku fdlku&oSKkfud laokn
Farmers-scientists' interaction during field day at Kotra village

MhMh fdlku pSuy vkSj vkdk'kok.kh

laLFkku dh lQyrk dh dgkfu;k¡ MhMh fdlku pSuy }kjk 

çlkfjr

dktjh }kjk fodflr çkS|ksfxfd;k¡ 'kq"d {ks= ds —"kd 

leqnk; ds thou esa ,d Li"V cnyko yk jgh gSaA —"kd leqnk; 

us MhMh fdlku pSuy ds ,filksM esa ;g çnf'kZr fd;kA bl pSuy 

us vius yksdfç; dk;ZØe ̂pkSiky ppkZ^ ds pkj ,filksM esa 100 

feuV ls vf/kd le; rd lQyrk dh fuEufyf[kr dgkfu;ksa dks 

'kkfey fd;k ¼rkfydk 8½A 

DD Kisan Channel and All India Radio

Success stories of the institute covered by the DD 

Kisan channel

Technologies developed by the institute are creating 

a visible change in the lives of the farming communities of 

the hot arid zone. Farming communities gave the 

testimony in the episodes broadcast by the DD Kisan 

channel. The channel covered following four success 

stories in its popular program 'Chaupal Charcha' for over 

100 minutes in the four episodes (Table 8).
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fdlku pkSiky dk vk;kstu

çkS|ksfxdh gLrkarj.k foHkkx vkSj dsohds] ikyh us 
vkdk'kok.kh@nwjn'kZu Vhe] ubZ fnYyh ds lg;ksx ls xktux<+ 
xk¡o esa 29 twu dks vkSj dsjyk xk¡o esa 30 twu dks ppkZ ds fy, nks 
fdlku pkSiky dk;ZØe vk;ksftr fd, x,A fdlkuksa ds lkFk 
Qly mRiknu vkSj vU; —f"k m|eksa ds orZeku ifj–';] —f"k esa 
leL;kvksa vkSj pqukSfr;ksa] vk; l`tu] ikyh ds 'kq"d {ks= esa 
vkthfodk ds fodYiksa vkfn ds ckrsa gqbZA iwjk dk;ZØe 
vkdk'kok.kh Vhe] ubZ fnYyh }kjk doj fd;k x;kA mijksä 
fdlku pkSiky dk;ZØeksa esa dqy 155 fdlkuksa ,oa 133 —"kd 
efgykvksa us Hkkx fy;kA

Ñf"k vuqla/kku laLFkkuksa }kjk fodflr uÃ rduhdksa dh 
rduhdh Js"Brk vkSj lkekftd&vkÆFkd 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'kqèku lfgr fofHkUu 
vfxze iafä çn'kZu dk;ZØe vk;ksftr fd, x,] ftlls bu 
çn'kZu LFkyksa ij 883 fdlkuksa dks çR;{k :i ls vkSj dÃ gtkj 
fdlkuksa dks foLrkj xfrfofèk;ksa ¼çf'k{k.k vkSj {ks= fnol½ ds 
ekè;e ls vçR;{k :i ls ykHk gqvk ¼rkfydk 9½A 

vfxze iafä çn'kZu

Farmers' chaupal events 

Division of Transfer of Technology and KVK, Pali 

organized two farmers' chaupal events in association with 

Aakshvani/Doordarshan team, New Delhi at Gajangarh 

village on June 29 and in Kerla village on June 30 to 

discuss with the farmers the current scenario of crop 

production and other agriculture enterprises, problems 

and challenges in agriculture, income generation, 

livelihood options in arid region of Pali. The whole 

program was covered by Aakashvani team, New Delhi. A 

total of 155 farmers and 133 farm women participated in 

farmers' chaupal programs.

Technologies developed by agricultural research 

institutes were demonstrated at farmers' fields to illustrate 

their technical superiority and socio-economic feasibility. 

Various FLD programs ranging from crops, horticulture, 

fodder crops and livestock were conducted in different 

villages benefitting 883 farmers directly and several 

thousand farmers indirectly through extension activities 

(trainings and field days) at these demonstration sites 

(Table 9). 

Front Line Demonstrations (FLDs)

MhMh fdlku pSuy laLFkku dh ,d xfrfof/k doj djrs gq,
Coverage of a field event of the institute by DD Kisan Channel



izlkj xfrfof/k;k¡
Outreach Activities

169

ç{ks= ijh{k.k

dqy 18 ç{ks= ijh{k.k 75 fdlkuksa ds [ksrksa ij fd, x, 

¼rkfydk 10½A

On Farm Trials (OFTs)

Total 18 OFTs were conducted at 75 farmers' fields 

(Table 10). 
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çk;ksftr çf'k{k.k dk;ZØe

laLFkku us fdlkuksa dks muds dkS'ky vkSj —f"k vk; dks 
c<+kus ds fy, fofHkUu rduhdksa vkSj lsokvksa ds ckjs esa f'kf{kr djus 
ds fy, dÃ çk;ksftr çf'k{k.k dk;ZØe vk;ksftr fd, ftlls 
1844 fgr/kkjd ykHkkfUor gq, ¼rkfydk 11½A blds vykok —f"k 
foKku dsaæksa }kjk dÃ vU; foLrkj xfrfofèk;k¡ vk;ksftr dh xbZ 
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 1844 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 dh miyfCèk;ksa ,oa xfrfofèk;ksa ds çfr tkx:drk 

iSnk djus ,oa tu&tu rd igq¡pkus gsrq laLFkku us fuEufyf[kr 

voljksa ij çn'kZuh vk;ksftr dh vkSj vU; }kjk vk;ksftr 

çn'kZfu;ksa esa Hkkx fy;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).
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vfHkuo lwpuk vkSj lapkj midj.kksa ds ek/;e ls lykg

laLFkku vkSj blds —f"k foKku dsaæksa us cM+h la[;k esa 
fdlkuksa rd igq¡pus ds fy, okLrfod le; ds vkèkkj ij 
—f"k&lykg 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).
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Lo;a lgk;rk lewgksa dks c<kok

Lo;a lgk;rk lewgksa dks if'peh jktLFkku m|ksx gLrf'kYi mRlo 

dk;ZØe esa c<+kok

çkS|ksfxdh gLrkarj.k vkSj çf'k{k.k çHkkx }kjk Lo;a lgk;rk 

lewgksa dks çpkfjr djus ds fy, 5 ls 14 tuojh rd tks/kiqj esa 

vk;ksftr if'peh jktLFkku m|ksx gLrf'kYi mRlo esa mudh 

lgk;rk dhA ftyk m|ksx fuxe] tks/kiqj us —"kd efgykvksa ds 

chp m|ferk vkSj foi.ku dks c<+kok nsus gsrq bu Lo;a lgk;rk 

lewgksa }kjk rS;kj fd, x, cktjk vkSj LFkkuh; :i ls miyC/k 

Qy vkSj lfCt;ksa dks çnf'kZr djus ds fy, fcuk fdlh 'kqYd ds 

nks LV‚y vkoafVr fd,A iM+klyk] usojk jksM] ukSlj] jksfgpk [kqnZ 

vkSj lj xk¡oksa ls Lo;a lgk;rk lewgksa us Hkkx fy;kA Lo;a lgk;rk 

lewgksa dks LFkkuh; :i ls miyC/k lzksrksa ls mRikn rS;kj djus] 

bldh iSdsftax] cktkj esa fcØh ds fy, ykblsal nsus dk çf'k{k.k 

laaLFkku }kjk fn;k x;k FkkA yìw] [kk[kjk] fcLdqV] dkpjh ds 

'khry is; tSls mRikn csps x,A Lo;a lgk;rk lewgksa ds lnL;ksa us 

bl çfØ;k esa foi.ku] v‚uykbu Hkqxrku] mRiknksa dk çn'kZu] 

Fkksd mRiknu] iSdsftax] ifjogu dkS'ky lh[kkA vk;kstu esa 

yxHkx 1-5 yk[k #i;s dh fcØh gqbZA 

Promotion of self-help groups

Promotion of self-help groups during Pashchimi 

Rajasthan Udyog Hastshilp Utsav

Division of Transfer of Technology and Training 

supported self-help groups (SHGs) during Pashchimi 

Rajasthan Udyog Hastshilp Utsav held at Jodhpur during 

January 5-14. District Industry Corporation, Jodhpur 

allotted two stalls at no charge basis to exhibit products 

prepared from millets and locally available fruits and 

vegetables by these SHGs to promote entrepreneurship 

and marketing among farm-women. SHGs from Padaasla, 

Nevra road, Nausar, Rohicha Khurd and Sar villages 

participated in this event. The SHGs had been trained by 

the institute for preparation of products from locally 

available resources, their packaging, licensing for 

marketing etc. Products like laddu, khakhra, biscuits, soft 

drinks from Cucumis melo were sold. The members of 

SHGs learned marketing, online payment, displaying of 

products, wholesale production, packaging, transporting 

skills in the process. Sale of around Rs. 1.5 lakhs was done 

during the event. 

if'peh jktLFkku m|ksx gLrf'kYi mRlo esys esa ,d Lo;a lgk;rk lewg dk LV‚y
Stall of a SHG in the Udyog Hastshilp Utsav mela
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laLFkku }kjk çf'kf{kr Ñ"kd efgykvksa }kjk th&20 f'k[kj 

lEesyu esa eksVk vukt mRiknksa dk çn'kZu 9 flrEcj dks fd;k 
x;kA Mh,lVh }kjk çk;ksftr ,d ifj;kstuk ds rgr xfBr vkSj 
çpkfjr ,l,pth ¼xaxk jkthfodk] usojk jksM vkSj ehjk 
jkthfodk] lj xk¡o½ dh nks lnL;ksa] Jherh ehjk iVsy vkSj deyk 
ckuk us] th&20 f'k[kj lEesyu esas jk"Vªk/;{kksa dh ifRu;ksa dks vius 
eksVk vukt mRikn ijkslsA bl igy esa M‚- çfrHkk frokjh ds 
usr`Ro okyh ifj;kstuk ds rgr LFkkfir dqy 10 Lo;a lgk;rk 
lewg 'kkfey FksA ;s lewg lfØ; :i ls cktjk mRiknksa dk 
mRiknu dj jgs gSa vkSj mudk v‚uykbu vkSj [kqys cktkj esa 
foi.ku dj jgs gSaA f'k[kj lEesyu esa çfrfuf/k;ksa }kjk muds 
mRiknksa dh xq.koÙkk dh vR;f/kd ljkguk dh xbZ] tks eksVk vukt 
vk/kkfjr mRiknksa dks c<+kok nsus esa bu lewgksa }kjk gkfly dh xbZ 
lQyrk vkSj ekU;rk dks n'kkZrk gSA 

Farm-women trained at the institute showcased millet 

products in G-20 Summit in New Delhi on September 9. 

Mrs. Meera Patel and Kamla Bana, two members of SHGs 

(Ganga Rajeevika, Nevra road and Meera Rajeevika, Sar 

village), formed and promoted under a DST sponsored 

project, served their millet products to the wives of Heads 

of States in G-20 Summit. This initiative created a total of 

10 SHGs under the project led by Dr. Pratibha Tewari. 

These groups are actively producing millet products and 

marketing them both online and in the open market. The 

quality of their products was highly appreciated by the 

delegates at the summit, showcasing the success and 

recognition achieved by these SHGs in promoting millet-

based products.



f'k{k.k
Teaching

M.Sc. and Ph.D courses started in the institute as the 

Hub Institute of ICAR-Indian Agricultural Research 

Institute, New Delhi

ICAR-CAZRI, Jodhpur has been recognized as a 

Hub Institute of ICAR-Indian Agricultural Research 

Institute, New Delhi; and with that teaching has also been 

started at the institute from November 20, 2023. Teaching 

of post-graduate and Ph.D. programmes in Agronomy and 

Genetics & Plant Breeding disciplines have started with 

seven students in the first semester. About 35 scientists of 

the institute have been recognized as faculty by the 

Academic Council of ICAR-Indian Agricultural Research 

Institute, New Delhi. Seventeen courses were taught in 

the first semester.
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Teaching

f'k{k.k

Students attending a practical session in the field



Entrepreneurship and Skill Development Programs 

The Agri-Business Incubation Centre (ABI) was 

established to promote the business venture in agriculture, 

horticulture, animal husbandry and allied sectors focusing 

on the rural youths, progressive farmers, industry persons, 

etc. Three entrepreneurship development program (EDP) 

of 30 days duration for commercialization of various 

technologies developed at the institute were organized 

which were attended by 20 participants (Table 1).  It was 

observed that maximum participants (55%) were 

interested in vegetable production techniques in 

polyhouse cultivation. Whereas, 40% participants were 

interested to learn the commercial goat and sheep farming 

for higher growth, milk production and value added milk 

products. Similarly, 5% stakeholder participated in 

nursery establishment techniques in these EDPs.
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Agri-Business Incubation Centre

Ñf"k O;olk; vfHkiks"k.k dsUæ

Like EDP, the skill development program (SDP) was 

also framed for short duration period of 3 to 5 days to 

create awareness about the potentiality of the 

technologies for developing a business venture. Total 30 

participants attended the SDPs for various technologies 

(Table 2). It was observed that most of the participants 

(73.3%) wanted to know the techniques of production of 

bajra-nutri cookies while 16.7% rural youths were 

interested to know the concept of balanced feed 

supplements and its importance in increasing the milk 

production in bovine. Similarly, 10.0% educated youth 

wanted to know the prospects of commercial goat farming 

in arid region for employment generation. 

Start-ups in Agriculture and Allied Sector

Ten incubatees started their entrepreneurship 

programs for production of vegetables, bajra-based 

cookies and production and sale of male goats for meat 

purpose at their respective places (Table 3).

Rkkfydk 1 okf.kfT;d ekWMy fodflr djus ds fy, m|ferk fodkl dk;ZØe ds rgr laHkkfor izkS|ksfxfd;k¡
Table1 Potential technologies for developing commercial model under entrepreneurship development program
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Trainees learning balanced feed supplements 
at feed unit

Inaugural session of  skill development program on 
pearl millet nutri-cookies

Inaugural session of  skill development program on 
commercial sheep and goat production

Demonstration of animal medicine during commercial 
sheep and goat production training

Rkkfydk 3 LVkkVZ&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

·During the period of January to December 2023, 

Institute Technology Management Unit (ITMU) 

maintained 11 patents of CAZRI. An amount of Rs. 

83,450 was paid as annuity for seven patents.

·Information regarding technology commercialization 

was submitted to National Biodiversity Authority 

(NBA) through Form-27 and also by submitting the 

status report of Access and Benefit Sharing (ABS) 

amount.

·Two meetings of Institute Technology Management 

Committee (ITMC) were held under the 

Chairmanship of the Director on February 3 and 

August 26.

·Six prospective patented technologies were discussed 

for commercialization with AgIn after the presentation 

made by concerned PIs/inventors of the patented 

technologies.

·As per ITMC recommendations and agreed by the 

concerned PI and/or the co-workers, four patents 

(Patent no. 282751, 285360, 326803 and 309385) 

have been put in open domain on the account of non-

commercialization.

·Four products and processes for Organo-mineral 

fertilizer of Potassium and Phosphorus are under 

process at M/s United Overseas Patent Firm, New 

Delhi.

·The MoU for collaborative project on 'Assessing 

impact of spent sulphuric acid derived DAP fertilizer 

on soil characteristics and plant growth under 

laboratory and field conditions' between ICAR-

CAZRI and IFFCO, Kandla, Kutch (Gujarat) was 

finalized. 

·The World IP Day was celebrated on April 26 on the 

theme 'Women and IP: Accelerating Innovation and 

Creativity'. Mrs. Abhilasha Bora, Advocate, Rajasthan 

High Court, Jodhpur and also the additional 

government counsel for the state of Rajasthan 

delivered lectures on IP rights and process.



Intellectual Property Management and Commercialization

ckSf)d lEink izca/ku vkSj O;olk;hdj.k

179

ijke'kZ dk;Z izlaLdj.k izdks"B@Consultancy Processing Cell

HkkÑvuqi dh vkWuykbZu usV ijh{kk
ICAR NET Online Examination 

Online Examination of Combined NET, SMS (T-6) and 

STO (T-6) Exam-23 was organized during April 27-30 at 

ICAR-CAZRI, Jodhpur center under the aegis of 

Agricultural Scientists Recruitment Board (ASRB), New 

Delhi. The examination was conducted in three slots each 

day. Out of 446 candidates registered for this center, 387 

candidates (86.77%) took the computer based online 

examination. 

ARS (written) Exam-23 was organized on 

December 23 at ICAR-CAZRI, Jodhpur center 

under the aegis of Agricultural Scientists Recruitment 

Board (ASRB), New Delhi. A total of 78 out of 

177 (44%) candidates took the written examination at 

Jodhpur centre.
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·An outreach program was conducted on February 02 

at Swami Vivekanand Government Model School, 

Barli, Jodhpur to celebrate the 'World Wetland Day'. A 

poster competition was conducted in school premises 

for the students of class IX and XI on the theme 

'Wetland Restoration'.

·The 'World Environment Day' was celebrated 

on June 5 on the theme 'Peoples' Action on 

Plastic Pollution Matters' in the institute. A lecture 

was delivered by Dr. Shiv Singh Rathore, 

Ex-Chairman and Member, Rajasthan Public Service 

Commission.

·The 'International Yoga Day' was celebrated on June 

21 on the theme 'Yoga for Vasudhaiva Kutumbakam: 

One Earth, One Family and One Future' in the institute 

campus. The yoga session was instructed by Mrs. 

Kajal Sagar Trivedi.

·A 'Cleanliness Drive' was conducted on July 4 

on the occasion of 'International Plastic Bag 

Free Day' at CAZRI Campus. Plastic garbage was 

cleared from croplands and field boundaries and a 

message was conveyed to avoid plastic bags in the 

daily routine.

·An 'Online Poster with Slogan Competition' among 

school students of class IX to XII was organized 

during July 17-25 on the occasion of 'International 

Tiger Day'. About 50 students from different 

schools participated in the activity. The posters 

depicted importance of tiger, concern about their 

extinction and role of humans in saving this amazing 

big animal. 

·The 'World Ozone Day' was celebrated on September 

15 and speech competition among the college 

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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students and painting competition among school 

students of Jodhpur were organized. The 

participants also visited Desert Botanical garden of the 

institute and came to know about the native 

flora of desert region having herbal and economic 

importance.

·An 'Online Drawing with Slogan Competition' among 

school students of class VIII to XI was organized 

during October 26 to November 7 on the occasion of 

'Children's Day'. About 14 students from different 

schools of Jodhpur participated in this activity. The 

drawings depicted 'Investing in our future means 

investing in our children'.
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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 

·Climate characterization and agro-climatic 

classification of western Rajasthan in view of climate 

change

·Development of web-enabled water information 

system for hot arid region of Rajasthan

·Modeling groundwater levels in arid Rajasthan under 

changing crop-water demands and climate

·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 hot arid region of India

·Breeding for higher yield in clusterbean

·Genetic improvement in cumin for suitable plant types 

with higher yield and better adaptability under arid 

conditions

·Improvement of rind and aril colour of pomegranate 

var. Jalore seedless through hybridization

·Development of genotypes for early maturity and high 

yield in moth bean ideal for hot arid regions

·Understanding the reproductive biology of sewan 

grass (Lasiurus sindicus Henr.)

·Seed invigoration techniques for germination 

enhancement in sewan grass and cumin

·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 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

Integrated Arid Land Farming System Research  

'kks/k ifj;kstuk,sa
Research Projects
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·

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

·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 agro forestry 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  

·Water harvesting based integrated farming system for 

arid region

·Assessment of ground water quality, its impact on soil 

properties and crop production in hot arid region

·Irrigation scheduling and grafting to enhance yield 

and water productivity of vegetable crops

·Physio-biochemical approaches for enhancing abiotic 

tolerance of Cicer arietinum and Brassica juncea in 

hot arid region

·Impact of land use and management on soil quality in 

arid region of Gujarat

·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

Assessment of productivity and profitability of 

Management of Land and Water Resources 

·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

·Enrichment of low quality fodder diets by moringa 

leaf meal (MLM) for improvement of livestock 

productivity and standardization of agro-techniques of 

Moringa oleifera for fodder production

·Use of sewage treated water for fodder production and 

periodic quality assessment of plants, soil and water

·Assessment of carbon footprints of arid livestock 

maintained under different feeding management 

systems

·Development of pearl millet and arid fruit based 

processed products through extrusion processing

·Preservation of arid fruits by convective tray drying 

and Improved packaging

·Development of physico-chemical methods to 

enhance shelf life of pearl millet flour

·Insect pest survey of Jaisalmer and Jodhpur districts

·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

Improvement of Animal Production and Management  

Plant Products and Value Addition  

Integrated Pest Management  
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Non-conventional Energy Systems, Farm Machinery 

and Power 

Socio-economic Investigation and Evaluation 

Technology Assessment, Refinement and Training 

·Design, development and performance evaluation of 

solar-cum-phase change material (PCM) based hybrid 

cooling system for raw milk and other perishables

·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

·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

·Assessment of the adoption gap in farming systems of 

Jaisalmer

·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

·Peoples participation in sustainable management of 

common property resources in western Rajasthan

·Assessment of feeding management system for 

livestock in changing scenario under arid zone

Ckká foÙk iksf"kr ifj;kstuk;sa@Externally Funded Projects

·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)

·Integrated agro-meteorological advisory services 

(AAS) for farmers of Jodhpur region NCMRWF 

(DST; Rs. 15.00 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) 

·Harvesting, processing and value addition of natural 

resins and gums (IINRG, Ranchi; Rs. 53.75 Lakh) 

·Sustainable livelihood interventions for augmenting 

small land holder's 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)

·Development of value chain for multi-purpose 

commercial utilization of selected arid fruits (MoFPI; 

Rs. 32.39 Lakh)

·Improvement in productivity of harvested rainwater in 

traditional water harvesting structures of arid region 

through integration of horticulture and agro-forestry 

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)

·Network project on ecosystems, agribusiness and 

institutions (NAIP; 75.00 Lakh)

·Exploiting cross-talk of CAM (Crassulacean Acid 

Metabolism) photosynthetic transition for 

management of drought- and salinity- stress in 

groundnut (NASF; 13.165 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)

·AMAAS-Exploration of microbial diversity of hot 

arid regions of western Rajasthan for enhancing crop 

growth and deficit moisture resilience (NBAIM Mau 

47.40Lakh)

·Establishing of Biotech KISAN-hub (western Dry 

region's aspirational districts of Sirohi and Jaisalmer 

(DBT 209.00Lakh)

·Model Nutri-village with millets (NABARD 

27.16 Lakh)

·Development of an objective technique for Land 

Degradation assessment (SAC 15.67 Lakh)
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Department of Horticulture and Handicrafts participated in 

the Farmers Fair.

 was organized by KVK, Bhuj on January 16 under 

the Natural Farming Project. Dr. S.K. Chaudhari, Deputy 

Director General (NRM), ICAR, New Delhi was the Chief 

Guest and Dr. O.P. Yadav, Director was the Guest of Honour. 

KVK also arranged an exhibition where progressive farmers, 

Farmer Producer Organizations (FPOs), agripreneurs and 

agro-companies showcased their novel farming products for 

wider dissemination. About 350 progressive farmers, 5 

FPOs, agripreneurs and line department officials 

participated in the program.

 on 

'Hyperspectral Reflectance and Multi-nutrient Extractant-

based Rapid Assessment of Soil Properties for Sustainable 

Soil Health in India' funded by National Agricultural Science 

Fund (NASF) was held on January 25 in hybrid mode. The 

project is being implemented at six partner institutes with 

ICAR-CAZRI, Jodhpur as the lead centre and ICAR-IISS, 

Bhopal, ICAR-IARI, New Delhi, ICAR-NBSS&LUP, 

çkÑfrd [ksrh ij tkx:drk dk;ZØe&lg&fdlku esyk@ 
Awareness Program-cum-Farmers Fair on Natural 

Farming

,u,,l,Q ifj;kstuk dh lykgdkj lfefr dh cSBd@ 
Advisory Committee Meeting of NASF Project

fo'o fgUnh fnol ds volj ij jktHkk"kk laxks"Bh@Official 

Language Seminar on the occasion of World Hindi Day:

HkkÑvuqi ds mi egkfuns'kd ¼,uvkj,e½] MkW- ,l-ds- pkS/kjh 

us vkjvkj,l vkSj dsohds Hkqt dk nkSjk fd;k@Deputy 

Director General (NRM), ICAR, Dr. S.K. Chaudhari 

visited RRS and KVK

 
*fo'o ifj–'; esa fgUnh dh Hkwfedk* fo"k; ij 10 tuojh dks 

laLFkku esa jktHkk"kk laxks"Bh ¼vkWuykbu½ vk;ksftr dh xbZA bl 

volj ij M‚- ts- js.kqdk] la;qä funs'kd ¼jktHkk"kk½] 

Hkk—vuqi&jk"Vªh; Ñf"k vuqla/kku çca/k vdkneh] gSnjkckn }kjk 

eq[; oäk ds :i esa fgUnh dh varjkZ"Vªh; Lrj ij Hkwfedk ds ckjs 

esa çdk'k Mkyk x;kA funs'kd M‚- vks-ih- ;kno us dgk fd ljy o 

lgt fgUnh dk ç;ksx fgUnh dks c<+kus esa lgk;d fl) gksxkA 

jktHkk"kk laxks"Bh esa laLFkku eq[;ky;] tks/kiqj rFkk blds ikyh] 

chdkusj] Hkqt ,oa tSlyesj fLFkr {ks=h; vuqla/kku LFkk=ksa ds 60 ls 

vf/kd oSKkfudksa] vf/kdkfj;ksa ,oa deZpkfj;ksa us Hkkx fy;kA

 at Bhuj during January 14-16. Dr. 

Chaudhari addressed the gathering in the Farmers Fair 

organized by RRS and KVK. About 300 farmers, Farmer 

Producer Organizations and representatives from 
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varjkZ"Vªh; Jh vUu o"kZ&2023 ds volj ij dktjh&bfØlsV dh 

cSBd@CAZRI-ICRISAT Meeting on the Occasion of 

International Year of Millets-2023

varjkZ"Vªh; Jh vUu o"kZ 2023@International Year of Millets 

2023

HkwriwoZ çf'k{kq lEesyu@Ex-trainee Sammelan

 was organized with 

farmers on February 08 in Lawari village in Bhopalgarh 

Panchayat Samitee and on February 09 in Lunawas Khara 

village in Dhawa Panchayat Samitee of Jodhpur. Director, 

Dr. O.P. Yadav stressed upon the important role played by 

farm-women to enhance the consumption pattern of millets 

through processing and value addition. Project Coordinator 

of ICAR-AICRP on Pearl Millet, Dr. (Mrs.) C. Tara 

Satyavathi talked about the quality improvement for future 

breeding program of millet. Scientists of ICRISAT, Dr. S.K. 

Gupta and Dr. Wricha Tyagi discussed with the farmers about 

the special qualities of millet for breeding program.

 was celebrated at the institute, where Director, Dr. O.P. 

Yadav delivered a lecture on 'Millets in IYOM 2023 and 

Beyond' on February 10 to scientists of the institute. Dr. 

Yadav explained the purpose and importance of celebrating 

the IYOM. On this occasion, a calendar of events to be 

undertaken by the institiute to celebrate the whole year was 

also released.

 was organized 

by CAZRI-Krishi Vigyan Kendra, Jodhpur on February 14. 

The objective of the program was to understand the social 

Nagpur, BCKV, West Bengal and TNAU, Tamil Nadu as 

cooperating centres. The meeting was chaired by Dr. Tapas 

Bhattacharya, Ex-Vice Chancellor, DBSKVV, Dapoli. Dr. 

O.P. Yadav, Director highlighted necessities of the project to 

maintain soil nutritional quality for crop production. Dr. 

Ashok Kumar, Member, Ex-Director, CCSHAU-Hissar and 

Dr. Ashok Kumar, Principal Scientist, NASF, ICAR briefed 

about the need of project for generating useful information 

for stakeholders and farmers.

 30 tuojh dks 

laLFkku esa vk;ksftr dh xbZA cSBd esa dsUnz ljdkj] dsUnzh; 

fo|ky;ksa ,oa 'kks/k laLFkkuksa ds 50 ls vf/kd vf/kdkfj;ksa us Hkkx 

fy;kA cSBd ds v/;{k laLFkku funs'kd] MkW- vks-ih- ;kno us dgk 

fd vkt lwpuk vkSj rduhdh ds ;qx esa lHkh lnL; dk;kZy; 

jktHkk"kk dk;kZUo;u ds {ks= esa fd;s tk jgs dk;kasZ rFkk uokpkjksa dks 

vkil esa lk>k djsaA laLFkku ds eq[; Á'kklfud vf/kdkjh ¼ofj- 

xzsM½] Jh lqjs'k dqekj] us dgk fd ujkdkl jktHkk"kk dk;kZUo;u 

dh fn'kk esa ,d l'kDr lfefr gSA mi funs'kd ¼jktHkk"kk½] Jh 

uohu dqekj ;kno us jktHkk"kk ds okf"kZd dk;ZØe] jktHkk"kk 

vf/kfu;e&1963 rFkk jktHkk"kk fu;e&1976 ds izko/kkuksa ij 

izdk'k MkykA 

uxj jktHkk"kk dk;kZUo;u lfefr ¼ujkdkl½ dh Nekgh leh{kk 

cSBd@Half-yearly Review Meeting of City Official 

Language Implementation Committee
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and economic impacts of the trainings organized in the past 

on life of the extrainees. A total of 21 ex-trainees participated 

in the program.

 visited the 
institute during February 26-28. He was accompanied by Dr. 
S.K. Malhotra, Director, ICAR-DKMA, New Delhi. ADG 
reviewed the research program of the institute and 
appreciated the role of the institute in enhancing the green 
cover in arid regions and in developing and deploying the 
agri-technologies that not only increased the land 
productivity but also enhanced the resilience of farming in 
one of the most challenging agro-ecosystem of the world. Dr. 
S.K. Malhotra appreciated the innovations being undertaken 
by the institute in the area of seed spices, fodder production 
and protected cultivation of high value crops. Director, Dr. 
O.P. Yadav presented an overview of research achievements 
of the institute.

27 Qjojh dks laLFkku esa vk;ksftr dh xbZ] ftldh vè;{krk mi 
lfefr dh la;kstd çks- jhrk cgqxq.kk tks'kh us dhA ekuuh; laln 
lnL;ksa Jh eukst frokjh rFkk lqJh laxhrk ;kno dh mifLFkfr us 
cSBd dh 'kksHkk c<+kbZA cSBd esa HkkÑvuqi] ubZ fnYyh ds çfrfufèk 

HkkÑvuqi ds lgk;d egkfuns'kd ¼,,,Q ,oa lhlh½] MkW- 
jktchj flag us laLFkku dk nkSjk fd;k@Assistant Director 

General (AAF&CC), ICAR, Dr. Rajbir Singh

lalnh; jktHkk"kk lfefr dh nwljh mi lfefr }kjk fujh{k.k 
cSBd@Inspection meeting by the second sub-committee of 

the Parliamentary Official Language Committee 

ds :i esa M‚- jktchj Çlg] lgk;d egkfuns'kd ¼,,,Q ,oa 
lhlh½ rFkk Jh jke n;ky 'kekZ] mi funs'kd ¼jktHkk"kk½ mifLFkr 
jgsA bl volj ij funs'kd] M‚- vks-ih- ;kno us vUrjkZ"Vªh; Jh 
vUu o"kZ ds lacaèk esa laLFkku }kjk vk;ksftr xfrfofèk;ksa dh 
tkudkjh nh rFkk lfefr lnL;ksa dks laLFkku }kjk Jh vUu ls 
fuÆer [kk| mRikn HksaV fd,A 

 under Mission on Integrated 
Development of Horticulture (MIDH) was organized by 
KVK, Bhuj, held at KSKV Kutch University, Bhuj during 
March 02-03 sponsored by Directorate of Arecanut and 
Spices Development. Dr. J.D. Jadeja, Vice-Chancellor of 
KSKV Kutch University, Bhuj was the Chairman and Chief 
Guest of the workshop. About 145 farm women, farmer 
producer organizations, progressive farmers, and youth of 
the Kutch district participated in the workshop.

 along with officials from Oman, Uzbekistan, 
Bangladesh, Egypt, India etc. on March 16 under the 
leadership of Rear Admiral Sanjay Sachdeva in the economic 
security study program of the National Defense College. 
State Protocol Officer, Pramod Sirvi also accompanied the 
group of officials during the visit. Dr. S.P.S. Tanwar and 
Dr. P.C. Moharana coordinated the group visit. 

^chth; elkyksa ds xq.koÙkkiw.kZ mRiknu^ ij ftyk Lrjh; 
dk;Z'kkyk@District-Level Workshop on 'Quality 

Production of Seed Spices'

vkbZ,,l vkSj vkbZih,l vf/kdkfj;ksa ds lkFk mPp jSad ds lSU; 
vf/kdkfj;ksa us laLFkku dk nkSjk fd;k@High-rank Military 

Officers along with IAS and IPS Officers visited the 
institute
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ruko eqfä ds fy, rhu fnolh; ân;Li'khZ /;ku dk;Z'kkyk@ 
Three-day Heartfulness Meditation Workshop for Stress 

Relief 

laLFkku vuqla/kku lfefr ¼vkbZvkjlh½ dh cSBd@Institute 

Research Committee (IRC) meeting

dsaæh; eaf=;ksa us Jh vUu esyk&lg&çn'kZuh dk nkSjk 

fd;k@Union Ministers visited the Millets Fair-cum-

Exhibition

was organized during March 20-22 by Regional 

Research Station, Bhuj in association with Heartfulness 

Institute with the aim of promoting mental health and inner 

peace of the staff members. Trainer, Ms. Harsha Ben 

Chauhan, District Coordinator, Center of Heartfulness 

Institute, Bhuj made the participants learn about many 

aspects of meditation. The trainer gave practical sessions on 

heartfulness meditation, cleansing and prayer, which helped 

the participants to let go off the negative thoughts and 

feelings.

 was held during April 

10-15 to review the progress of ongoing (58 institute and 11 

externally funded) and concluded (12 institute and 4 

externally funded) research projects. Eleven new project 

proposals were approved. The recommendations of RAC 

and brief details of Krishi portal and AKMU were also 

presented. Action Taken Report on the recommendations of 

previous IRC was also presented. The second IRC meeting 

was held on June 27 to review the project proposals 

reoriented as per the recommendations of first IRC meeting 

and 4 new projects were approved.

 organized at the institute during April 20-21 

under the aegis of the Ministry of Food Processing 

Industries, Government of India. The program was graced by 

three Hon'ble Union Ministers namely Shri Gajendra Singh 

Shekhawat, Union Minister of Jal Shakti, Shri Prahlad Singh 

Patel, Minister of State, Food Processing Industries and Jal 

Shakti, and Shri Kailash Choudhary, Minister of State, 

Agriculture and Farmers' Welfare. The event was attended by 

more than 300 stakeholders including industry experts, 

micro food processing enterprises, SHGs, FPOs etc. 

 was 

organized by ABI during April 25-27. Eight trainees from 

different districts of Rajasthan and Delhi participated in this 

training program. Chief Guest of the valedictory function, 

Shri B.C. Sharma, DIGP, RTC-CRPF, Jodhpur lauded the 

efforts of the scientists to provide such trainings for 

entrepreneurship development which are also very relevent 

in the context of International Year of Millets-2023.

cktjk iks"kd&dqdht ij dkS'ky fodkl dk;ZØe@Skill 

Development Program on pearl millet nutri-cookies
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eu dh ckr ds 100 osa ,filksM dk lh/kk izlkj.k@Live 

webcast of 100th episode of Mann ki Baat

fVIi.k vkys[ku ,oa 'kCnkoyh izfr;ksfxrk@Note Drafting and 

Vocabulary Competition

HkkÑvuqi] ubZ fnYyh ds mi egkfuns'kd ¼Ñf"k foLrkj½] 

MkW- ;w-,l- xkSre us laLFkku dk nkSjk fd;k@Deputy Director 

General (Agril. Ext.), ICAR, New Delhi, Dr. U.S. Gautam 

visited the institute

 was organized 

by KVK, Jodhpur on April 30 at the KVK premise. A total of 

458 farmers, including 116 women farmers listened the 

program. The program was also organized at KVK, Pali, 

where Head, Dr. Dheeraj Singh interacted with farmers about 

the current agricultural activities. Thereafter, participants 

listened entire episode of Mann Ki Baat. About 89 farmers 

and farm women participated in the event.

 dk vk;kstu uxj jktHkk"kk 
dk;kZUo;u lfefr ¼dk;kZ&2½ tks/kiqj ds v/;{kh; dk;kZy; 
dktjh] tks/kiqj esa 23 ebZ dks fVIi.k vkys[ku ,oa 'kCnkoyh 
çfr;ksfxrk dk vk;kstu fd;k x;kA çfr;ksfxrk esa Hkkjr ljdkj 
ds dk;kZy;] miØe] Lok;r'kklh laLFkkvksa vkfn ds 22 
çfrHkkfx;ksa us fgLlk fy;kA laLFkku ds funs'kd ,oa ujkdkl 
¼dk;kZ&2½] tks/kiqj ds v/;{k M‚- vkse çdk'k ;kno us dgk fd 
fgUnh çfr;ksfxrkvksa ds ek/;e ls jktHkk"kk fgUnh ds çfr :fp 
tkx`r dh tk ldrh gSA 

 on June 18. Dr. Gautam took keen 

interest in the research and development activities of the 

institute as well as activities of KVK, Jodhpur. He was 

briefed that the distribution of the elite indigenous animals 

was done through KVK activities for breed improvement of 

indigenous livestock species. He said that the role of women 

farmers is important in decision-making and they should take 

an active part in commercialization of the pearl millet 

products for enhancing the livelihood option of rural people.

 dk 

vk;kstu ^dk;kZy;h fgUnh dk Lo:i* fo"k; ij 05 tqykbZ dks 

fd;k x;kA dk;Z'kkyk esa Jh f'kopj.k cSjok] jktHkk"kk vf/kdkjh] 

e.My jsy çca/kd dk;kZy;] tks/kiqj us O;k[;ku fn;kA eq[; 

ç'kklfud vf/kdkjh ¼ofj"B xzsM½ Jh lqjs'k dqekj us dgk fd gesa 

jktHkk"kk fgUnh esa vf/kdkf/kd dk;Z djus ds fy, laoS/kkfud 

çko/kkuksa dh tkudkjh gksuh pkfg,A ys[kk fu;a=d Jherh lqfurk 

vk;Z us dgk fd fgUnh dk;Z'kkykvksa ds vk;kstu ls deZpkfj;ksa dh 

fgUnh dk ç;ksx djus esa f>>d dks nwj djus esa lgk;rk feyrh 

gSA Jh uohu dqekj ;kno] mifuns'kd ¼jktHkk"kk½ us jktHkk"kk 

foHkkx }kjk tkjh okf"kZd dk;ZØe esa fn, x, y{;ksa dks çkIr djus 

gsrq vko';d ç;kl djus dh vihy dhA dk;Z'kkyk esa 30 ls 

vf/kd oSKkfudksa] vf/kdkj;ksa ,oa vU; deZpkfj;ksa us Hkkx fy;kA

 was 

documented in its popular program 'Chaupal Charcha', 

giving over 100 minutes in following four episodes.

·A program on 'Jh vUu dks tu&tu rd igq¡pk,xk Hkkjr dk 

fdlku' was recorded at Nevra village of Jodhpur district 

and was telecast on July 20. Its youtube link is:

https://www.youtube.com/watch?v=yqU8Yh875oY

·The program on 'çk—frd [ksrh' was recorded at 

Gajangarh village of Pali district, which was telecast on 

July 26. The youtube link is: 

https://www.youtube.com/watch?v=WTqSTPi3jMY

jktHkk"kk dk;Z'kkyk@Official Language Workshop

MhMh fdlku }kjk fdlkuksa dh vkthfodk dks cnyus esa laLFkku 

dh Hkwfedk ij lQyrk dh dgkfu;ksa dk çlkj.k@Telecast of 

success stories on role of the institute in transforming 

livelihood of farmers by DD Kisan channel
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·Program entitled 'Hkkjr eka dh ,d gh ek¡x & çk—frd [ksrh 

viuk,a fdlku' recorded at Kerla village of Pali district 

was telecast on August 02. Its youtube link is:

https://www.youtube.com/watch?v=taPH4K2YhHE

·The program on 'lefUor [ksrh viuk;sa fdlku & gks 

fodflr cu tk;s /kUkoku' was recorded at Nevra Road 

village of Jodhpur district, which was telecast on August 

16. Its youtube link is: 

https://www.youtube.com/watch?v=lhFs5m1z5tA

 was 

organized as a part of the International Year of Millets-2023 

celebrations by KVK, Bhuj on August 02, with participation 

of 11 enthusiastic women of Kukma village. The participants 

showcased their creativity by preparing delectable 

milletbased dishes, emphasizing the versatility and health 

benefits of this humble grain. 

in collaboration with the Ministry of 

Culture, Government of India was celebrated by organizing a 

Farmers' Meeting and Exhibition program by KVK, Pali and 

National Innovation Foundation (NIF), India on August 07 at 

Kerla village of Pali district with the aim of making India as 

Jh vUu jsflih çfr;ksfxrk@Millet recipe contest

vkRefuHkZj Hkkjr ds rgr tkx:drk&lg&uokpkj 

;k=k@Awareness-cum-Innovation Journey under Aatma 

Nirbhar Bharat 

an innovative and creative society. Dr. Dheeraj Singh, Head, 

RRS, Pali; Dr. M.K. Chaudhary, Dr. B.R. Kudi, Dr. A.S. 

Tetarwal and Dr. Chandan discussed the role of innovations 

in development of Indian agriculture. More than 160 

progressive farmers from Kerla and nearby villages 

participated in the program.

 was organized 

under the aegis of Agri-Business Incubation (ABI) Centre 

during August 07-09. Director Dr. O.P. Yadav said that 

millets not only supply calories and protein in the diet of the 

people, but are also the best source of micronutrients. In-

charge (ABI), Dr. A.K. Patel explained the participants about 

various technologies and activities of the ABI center and 

presented success stories of some start-ups. Eight young 

trainees from self-help groups, industry and individual 

startups across the country participated in this program.

 8 vxLr dks laLFkku esa fd;k x;kA cSBd esa ujkdkl 

ds 35 ls vf/kd dk;kZy;ksa ds dk;kZy; çeq[kksa us Hkkx fy;kA cSBd 

esa lfefr }kjk vk;ksftr fVIi.k vkys[ku çfr;ksfxrk ds fotsrkvksa 

^Jh vUu ds ewY;of/kZr mRikn* ij rhu fnolh; dkS'ky fodkl 

dk;ZØe@Three-day Skill Development Program on 

'Value Added Products of Pearl Millet'

uxj jktHkk"kk dk;kZUo;u lfefr ¼dk;kZ&2½] tks/kiqj dh Nekgh 

cSBd dk vk;kstu@Organization of Half-yearly Meeting of 

City Official Language Implementation Committee, 

Jodhpur)
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dks iqjL—r fd;k x;kA ujkdkl v/;{k ,oa dktjh funs'kd M‚- 

vks-ih- ;kno us dgk fd ujkdkl }kjk jktHkk"kk dk;kZUo;u laca/kh 

dfBukbZ;ksa dks ijLij lg;ksx }kjk nwj fd;k tkuk pkfg,A 

laLFkku ds eq[; ç'kklfud vf/kdkjh Jh lqjs'k dqekj us dgk fd 

ujkdkl ds lHkh lnL; dk;kZy;ksa dks jktHkk"kk foHkkx ds 

y{;kuqlkj dk;Z djuk pkfg,A lnL; lfpo] ujkdkl ,oa 

mifuns'kd ¼jktHkk"kk½ Jh uohu dqekj ;kno us lnL; dk;kZy;ksa 

esa jktHkk"kk dk;kZUo;u dh leh{kk dhA

 

along with members on August 10. Dr. G.L. Keswa (Former 

VC, Agriculture University, Kota), Dr. Sukhdeo Singh 

Burdak (Director Research, MPUAT, Udaipur), Dr. Rajesh 

Mann (Former Director, Dept. of Animal Husbandry, Govt. 

of Rajasthan), Dr. O.P. Khedar (Former Dean, Agriculture 

University, Alwar), Dr. I.B. Maurya (Dean, College of 

Horticulture and Forestry, Jhalawar), Dr. Birbal, Principal 

Scientist, CAZRI-RRS, Bikaner, Smt. Sohani Choudhary 

(Representative, women farmer) and the Aayog Secretary, 

Dr. Neeta also accompanied the Chairman. Director, Dr. O.P. 

Yadav gave detailed information about the research 

achievements and activities of the institute. 

jktLFkku fdlku vk;ksx ds v/;{k MkW- egknso flag [kaMsyk us 

laLFkku dk nkSjk fd;k@Chairman of Rajasthan Kisan 

Aayog, Dr. Mahadev Singh Khandela visited the institute

laLFkku esas ^foKku Hkze.k* dk vk;kstu fd;k@The institute 

organized 'Science Walk' for Scientists (August 10), 

Technical (August 14) and Administrative (August 18) Staff. 

Initial briefing was done by Dr. P.C. Moharana, In-charge, 

PME Cell. Director, Dr. O.P. Yadav shared his views during 

the visit. Scientists had a good look at the newly established 

Integrated Farming Cafeteria in 2 ha area, partitioned into 

silvipasture, crop cafeteria, fodder, green manuring/ 

vegetables, horticulture and farm rainwater harvesting and 

six compost pits. The cafeteria aims to exhibit the institute's 

prominent technologies to all stakeholders at one spot. All 

the millets were grown for the first time in cafeteria in view 

of International Year of Millets-2023. Scientists also visited a 

newly developed farm pond with capacity to store 5 lakh 

liters water. The stored water is to be utilized to irrigate 

horticulture block consisting of gonda, fig, pomegranate, ber 

and date palm plants. Dr. R.A. Sharma and Dr. H.R. Mahla 

highlighted the breeding strategies for moth bean and 

clusterbean improvement, respectively. Dr. R.K. Kakani 

explained the breeding program of pearl millet and strategies 

to develop single cross hybrids and inbred restorers. Use of 

spectro-radiometer in the crop fields was demonstrated by 

Dr. P. Santra. Dr. Archana Verma briefed about the main 

rationale and objectives of the ongoing work on agroforestry. 

Dr. Rajwant K. Kalia explained the details of provenances 
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selected from western Rajasthan, the progenies evaluated in 

nursery and field trial. Dr. S.P.S. Tanwar took the scientists 

around the IFS model developed in 4 ha area, consisting of 

annual crops, multi-purpose trees etc. in agroforestry, agri-

horti, silvi-pasture, hortipasture systems and also 

ornamental/medicinal plants. 

 of the institute was held during August 27-28, which 

was chaired by Dr. K.D. Kokate, Former DDG (Agricultural 

Extension), ICAR, New Delhi. The other members of RAC 

present in the meeting were: Dr. J.C. Dagar, Ex-ADG 

(Agronomy), ICAR, New Delhi; Dr. A.K. Patra, Ex-Director, 

ICAR-IISS, Bhopal; Dr. S.M.K. Naqvi, Ex-Director, ICAR-

CSWRI, Avikanagar; Dr. Atmaram Mishra, Ex-Director, 

ICAR-IIWM, Bhubaneswar; Dr. Rajbir Singh, ADG 

(AAF&CC), ICAR, New Delhi. Dr. O.P. Yadav, Director 

presented achievements and new initiatives taken by the 

institute. Chairman, Dr. K.D. Kokate appreciated the 

institute for its very good and sincere efforts, clearly visible 

through very nicely laid out experiments in the institute. Dr. 

N.R. Panwar, Member Secretary, presented the Action Taken 

Report (ATR) on the recommendations of previous RAC 

meeting held on February 25-26, 2022. 

 was organized at the institute on August 29 to 

disseminate the improved agricultural technologies. More 

than 1100 farmers, farm women and other stakeholders 

laLFkku dh 16oha vuqla/kku lykgdkj lfefr ¼vkj,lh½ dh 

cSBd@Meeting of XVI Research Advisory Committee 

(RAC)

[kjhQ 2023 ds nkSjku Ñf"k uokpkj ,Dlikstj foftV@ 
Agriculture Innovation Exposure Visit during kharif 

2023

participated. An exhibition stall displaying institute's 

technologies, products and services was also put up. Dr. O.P. 

Yadav, Director exhorted the farmers to 'see, test and adopt' 

various agricultural innovations. Dr. S.P.S. Tanwar, Head 

and Convener called upon the farmers to adopt integrated 

farming system approach for year round employment and 

income. 

 ds mn~?kkVu lekjksg dk 

vk;kstu 18 flrEcj dks fd;k x;kA eq[; vfrfFk M‚- ufpdsr 

dksrokyhokys] funs'kd] lhQsV us dgk fd fgUnh iwjs ns'k dks 

,drk ds :Ik esa fijksus dk lkeF;Z j[kus okyh Hkk"kk gSA dk;Zdkjh 

funs'kd M‚- lqeUr O;kl us fgUnh Hkk"kk ds egRo ij çdk'k MkykA 

mi funs'kd ¼jktHkk"kk½ Jh uohu dqekj ;kno us dsUæh; eaf=;ksa ds 

lans'kksa dk ikBu fd;kA eq[; ç'kklfud vfèkdkjh ¼ofj- xzsM½ Jh 

lqjs'k dqekj }kjk jktHkk"kk çfrKk fnykbZ xbZA ys[kk fu;a=d 

Jherh lquhrk vk;Z us dk;kZy; ds dk;Z fgUnh esa djus ij tksj 

fn;kA lapkyu M‚- vpZuk lkU;ky us fd;kA fganh i[kokM+s dk 

lekiu lekjksg 4 vDVwcj dks vk;ksftr fd;k x;kA eq[; vfrfFk 

t; ukjk;.k O;kl fo'ofo|ky;] tks/kiqj ds fganh foHkkx ds 

v/;{k M‚- efgiky flag jkBkSM+ us bl ckr ij tksj fn;k fd fganh 

vke yksxksa dh Hkk"kk gS vkSj gekjh ,sfrgkfld vkSj lkaL—frd 

fojklr dh okgd gSA funs'kd M‚- vks-ih- ;kno us dgk fd fganh 

,d oSKkfud Hkk"kk gSA Jh uohu dqekj ;kno] mifuns'kd 

¼jktHkk"kk½ }kjk fgUnh xfrfof/k;ksa ds laca/k esa fjiksVZ çLrqr dh 

xbZA 18 flrEcj ls 4 vDVwcj ds nkSjku euk, x, fganh i[kokM+s 

fgUnh i[kokM+k@Hindi Fortnight
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ds nkSjku vk;ksftr çfr;ksfxrkvksa ds fotsrkvksa dks iqjL—r fd;k 

x;kA

çknsf'kd vuqlaèkku LFkk=] dqdek&Hkqt esa Hkh 14 ls 29 flrEcj 

rd fgUnh i[kokM+k lekjksg dk vk;kstu fd;k x;kA mn?kkV~u 

lekjksg eas dqy 20 çfrHkkfx;ksa us Hkkx fy;kA vè;{k M‚- euh"k 

dkoaV us çfrHkkfx;ksa dks iw.kZ mRlkg ls bl vk;kstu dks lQy 

cukus dk vkxzg fd;kA M‚- lhrkjke tkV ¼rduhdh vfèkdkjh½ us 

dk;ZØe dh fo"k;oLrq ls lHkh dks voxr djk;kA Jh vfHk"ksd 

iVsy ¼oSKkfud½ us lHkh çfr;ksfxrkvksa dk laf{kIr ifjp; fn;kA 

M‚- 'khry ds- vkj- us fgUnh Hkk"kk dk egRo crk;kA M‚- jsaftFk ih-

,l- us fgUnh Hkk"kk dk ç;ksx dk;kZy; esa djrs jgus dk vkxzg 

fd;kA

çknsf'kd vuqlaèkku LFkk=] chdkusj esa 14 flrEcj dks fgUnh fnol 

euk;k x;kA M‚- uojru iaokj] vè;{k] us —f"k vuqlaèkku esa fgUnh 

dh mi;ksfxrk crkbZA eq[; vfrfFk M‚- czt jru tks'kh] lg 

vkpk;Z] fgUnh foHkkx] Mwaxj egkfoèkky;] chdkusj jgsA M‚- 

ukjk;.k flag ukFkkor us dk;ZØe dh :ijs[kk çLrqr dh ,oa 

lapkyu M‚- jfoUæ flag 'ks[kkor us fd;kA

 on September 27 along 

with Dr. J. Rane, Director, ICAR-CIAH, Bikaner; Dr. G.P. 

Dixit, Director, ICAR-IIPR, Kanpur; Dr. S.K. Bera, Director, 

ICAR-DGR, Junagarh; Dr. Sanjiv Gupta, ADG (OP), ICAR 

and Dr. V.B. Patil, ADG (Fruit and Plantation Crops), ICAR, 

New Delhi. The Director and Heads of the institutes and 

Regional Research Stations briefed the dignitaries about the 

on-going research activities of their respective institutes/ 

stations. The Hon'ble DG suggested that all the ICAR 

institutes and regional research centres/stations present at 

Bikaner should conduct the research in collaborative mode. 

MkW- fgeka'kq ikBd] lfpo] Ms;j vkSj egkfuns'kd] HkkÑvuqi] ubZ 

fnYyh us vkjvkj,l] chdkusj dk nkSjk fd;k@Dr. Himanshu 

Pathak, Secretary, DARE and Director General, ICAR, 

New Delhi, visited RRS, Bikaner

,xzh&bdks&VwfjTe ikdZ dk mn~?kkVu fd;k x;k@Agri-Eco-

Tourism Park

ekuuh; mijk"Vªifr Jh txnhi /ku[kM+ us laLFkku dk nkSjk 

fd;k@Hon'ble Vice President Shri Jagdeep Dhankhar 

visited the institute

 was inaugurated on Institute's Foundation 

Day (October 01) by the Chief Guest, Dr. S.K. Chaudhari, 

DDG (NRM), ICAR, New Delhi in the presence of former 

Directors of the institute, Dr. Pratap Narain and Dr. K.P.R. 

Vittal, Guests of Honour, Dr. Praveen Kumar, Director, 

ICAR-CCARI, Special Guest, Dr. O.P. Yadav, Director and 

Dr. Priyabrata Santra, Head and all staff of the institute. The 

park is spread over 8 ha area and is distributed in 32 blocks 

consisting of around 150 plant species. The sand dune block 

provides overview of checkerboard technique of sand dune 

stabilization developed by the institute. A 'Know-Your-Soil' 

section in the park consists of soil profile brought from 

different parts of the country to educate the visitors about 

different soil types. 

 on October 07 and interacted with 

farmers and scientists during 'Farmer Scientist Interaction' 

event. He narrated how agriculture and agri-business have 

become preferred profession and called upon farmers to 

engage their children and other family members in 

agriculture-related business. He cited the examples of 
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growing need of value-added products all over the world and 

highlighted that farmers should engage themselves through 

FPOs and other government schemes to fetch greater profit. 

Union Agriculture and Farmers Welfare Minister Shri N.S. 

Tomar, addressing in virtual mode, stressed upon the Prime 

Minister's call for proactive actions to increase the income of 

farmers. He took pride of various activities undertaken by 

CAZRI and other ICAR institutes to transform this sandy 

desert area into productive lands for crops, fruits and 

vegetables. Union Jal Shakti Minister, Shri Gajendra Singh 

Shekhawat highlighted the institute's effective contribution 

in the field of sand dune stabilization in the desert resulting in 

the reduced number of sandstorms. Minister of State for 

Agriculture and Farmers Welfare, Shri Kailash Choudhary 

appreciated contribution of the institute in developing and 

deploying new technologies in arid regions. Director Dr. O.P. 

Yadav briefed that institute's research efforts in introducing 

new crops and cultivars, managing soil and water, and 

supplying improved seed and quality planting material have 

added new dimensions to the agriculture in arid areas. Shri 

Rajendra Gehlot, Member of Parliament (Rajya Sabha) and 

Smt. Suryakanta Vyas, MLA also graced the occasion. About 

3,000 farmers and agri-entrepreneurs participated in this 

program.

 was conducted during October 16-31 by 

KVK, Jodhpur. Under the campaign, 10 activities related to 

vermicomposting from organic waste, making bio-enzyme 

from farm waste, Jiwamrit preparation, awareness lectures, 

weeding operation at all the demonstration units of KVKs, 

cleanliness work, etc. were organized at adopted village as 

well as at KVK, Jodhpur premises to make the farmers aware 

about the importance of cleanliness and waste to wealth. In 

the campaign, two villages adopted by KVK, 56 farmers, 

seven officers, 11 students, seven labourers made their 

contribution. 

fo'ks"k LoPNrk vfHk;ku 3-0@Special Cleanliness 

Campaign 3.0

HkkÑvuqi laLFkkuksa ds foÙk ,oa ç'kklu çeq[k dh rhljh {ks=h; 

cSBd@3rd Zonal Meeting of the Head of Finance and 

Administration of ICAR institutes,

m|ferk fodkl dk;ZØe ¼bZMhih½ çf'k{k.k dk vk;kstu fd;k 

x;k@Entrepreneurship Development Program (EDP) 

training

 along with Joint 

Secretary (Finance), was held at the institute on October 31. 

Heads of Finance and Administration of CAZRI, Jodhpur; 

ATARI, Jodhpur; DRMR, Bharatpur; CSWRI, Avikanagar; 

NRCSS, Ajmer; CIAE, Bhopal; NISHAD, Bhopal; IISS, 

Bhopal; IISSR, Indore; CIAH, Bikaner; NRCC, Bikaner; 

ATARI, Ludhiana; CIPHET, Ludhiana and IIMR, Ludhiana 

participated in this meeting. Smt. Sunita Arya, Comptroller 

of the institute welcomed Shri G.P. Sharma, Joint Secretary 

(Finance) and all the participants. Settling of pending audit 

paras, newly implemented corpus fund guidelines and its 

implementation, CPWD advances, LTC advance cases and 

LTC bill were the major agendas discussed in detail during 

the meeting.

 was organized on 'Business Model of Protected 

Cultivation of Vegetables' under Agri-Business Incubation 

(ABI) Center of the institute during October 25 to November 

03. Dr. V.K. Pandey (Former Additional Director), Dept. of 

Agriculture, Jodhpur chaired the program and encouraged 

the trainees to move ahead with this as a profession. 

Participants of the training represented 11 districts of 



laLFkku esa vk;ksftr cSBdsa ,oa xfrfof/k;k¡
Meetings and Events organized in the Institute

219

different states. Dr. A.K. Patel (ABI in-charge) told that this 

center organizes EDP training on about 25 different 

technologies round the year and protected cultivation is 

emerging as a new dimension in agriculture sector. Dr. 

Pradeep Kumar, coordinator, briefed about lectures, 

practical training and modern tools and technologies in 

protected cultivation of vegetables. Shri Bharat Mali 

(Regional Manager), State Bank of India witnessed the 

occasion.

 on 

November 08. Dr. Sharma appreciated the institute's 

approach to address the issues related to arid farming in an 

inclusive way. He was accompanied by Dr. D.K. Yadav 

(ADG Seeds), Dr. J.S. Chauhan (Former ADG) and Dr. G.P. 

Singh (Director, ICAR-NBPGR). Dr. O.P. Yadav, Director 

briefed the visitors about the new innovations undertaken by 

the institute in the management of agro-biodiversity, land, 

soil and water.

 

uxj jktHkk"kk dk;kZUo;u lfefr ds lnL; dk;kZy;ksa ds fgUnhÙkj 

Hkk"kh dkfeZdksa ds fy, 21 uoEcj dks vk;ksftr dh xbZA dktjh] 

j{kk ç;ksx'kkyk] Hkkjr&frCcr lhek iqfyl cy] 'kq"d ou 

HkkÑvuqi ds mi egkfuns'kd ¼Qly foKku½] MkW- Vh-vkj- 'kekZ 

us laLFkku dk nkSjk fd;k@Deputy Director General (Crop 

Sciences), ICAR, Dr. T.R. Sharma visited the institute

fVIi.k vkys[ku izfr;ksfxrk@Note Drafting Competition

vuqla/kku laLFkku] jk"Vªh; vlapkjh jksx dk;kZUo;u vuql/kkau 

laLFkku] Hkkjrh; iqjkrRo losZ{k.k vkSj jk"Vªh; dkS'ky çf'k{k.k 

laLFkku ds dkfeZdksa us çfr;ksfxrk esa Hkkx fy;kA jktHkk"kk 

mifuns'kd Jh uohu dqekj ;kno us bl çfr;ksfxrk ds vk;kstu 

dk mís'; dkfeZdksa dks fgUnh Hkk"kk esa dk;Z djus ds fy, çksRlkfgr 

djuk crk;k ,oa laLFkku funs'kd M‚- vks-ih- ;kno ds çfr vkHkkj 

O;ä fd;kA bl çfr;ksfxrk esa laLFkku dh M‚- lfjrk ,e- dks 

r`rh; LFkku feykA

 on 

'Hyperspectral reflectance and multi-nutrient extractant 

based rapid assessment of soil properties for sustainable soil 

health in India' was held on November 28 at the institute. The 

meeting was chaired by Dr. Jitendra Kumar, ADG, National 

Agricultural Science Fund (NASF), ICAR, New Delhi. Dr. 

Ashok Kumar Yadav, Dean, SGT University, Gurugram 

participated in the meeting as the Expert Member through 

virtual mode. Director Dr. O.P. Yadav briefed about the 

importance of rapid assessment of soil properties through 

hyperspectral reflectance. Project Investigators of five 

cooperating centers from ICAR-IARI, New Delhi, 

ICAR-ISSS, Bhopal, ICAR-NBSS&LUP, Nagpur, BCKV, 

West Bengal and TNAU, Tamil Nadu presented the progress 

reports of the project. Dr. Priyabrata Santra, Principal 

Investigator presented a comprehensive progress report of 

the project including the establishment of spectroradiometer 

laboratory at the institute and development of soil spectral 

library representing soil samples from different 

agroecological sub-regions of the country. The chairman 

appreciated the efforts of the institute in developing 

demonstrable models of different production systems in arid 

conditions. Vote of thanks was presented by Dr. P.C. 

Moharana, Principal Scientist and Co-Principal Investigator 

of the project.

,u,,l,Q ifj;kstuk dh lykgdkj lfefr dh cSBd@ 
Advisory Committee Meeting of NASF Project



220

fodflr Hkkjr ladYi ;k=k & ç/kkuea=h ds oscdkLV dk;ZØe 

dk lh/kk izlkj.k@Viksit Bharat Sankalp Yatra - Prime 

Minister's Live Webcast Program

dsohds] tks/kiqj dh 39oha oSKkfud lykgdkj lfefr ¼,l,lh½ 

dh cSBd@39th Scientific Advisory Committee (SAC) 

meeting of KVK, Jodhpur

dsohds] ikyh us fodflr Hkkjr ladYi ;k=k esa Hkkx 

fy;k@KVK, Pali participated in Viksit Bharat Sankalp 

Yatra 

 was arranged by KVK, 

Jodhpur on December 09. The program aimed to create 

awareness about government schemes among farmers. Chief 

Guest, Shri G.S. Shekhawat, the Hon'ble Union Cabinet 

Minister of Jal Shakti, Government of India called for 

bringing the more positive changes in lives of poor and 

oppressed people. A total of 774 farmers and other 

beneficiaries participated. One exhibition arranged on latest 

agricultural techniques and practices was visited by the 

farmers along with Hon'ble Minister and other public 

representatives.

 was organized on December 13 

to review the annual progress report of the year 2023. In 

meeting, chaired by Dr. S.P.S. Tanwar, Acting Director, the 

Progress Report was reviewed by Dr. P.P. Rohila, Principal 

Scientist and representing Director, ATARI, Zone-II, 

Jodhpur along with officials of the line departments, state 

government officials, progressive farmers and farm woman. 

In the meeting, 26 members participated.

started on December 16 by the Hon'ble Prime Minister 

Shri Narendra Modi to increase the awareness among people 

about different public welfare schemes of the Central 

Government. The KVK participated in 32 Yatras at different 

Gram Panchayats of Pali district. Dr. A.S. Tetarwal and Dr. 

Chandan Kumar, SMS delivered lectures on different aspects 

of natural farming, soil health management, use of liquid 

fertilizers like nano urea etc. A total of 5532 participants were 

benefitted.

 dk vk;kstu 22 fnlEcj dks laLFkku ds 

lHkkxkj esa fd;k x;kA ujkdkl cSBd esa uxj jktHkk"kk 

dk;kZUo;u lfefr] tks/kiqj&2 dh vksj ls laLFkku dks o"kZ 

2022&23 gsrq mRÑ"V jktHkk"kk dk;kZUo;u ds fy;s izFke LFkku 

izkIr djus ij jktHkk"kk 'khYM ,oa izek.k&i= iznku dj iqjLd`r 

fd;k x;kA

ujkdkl dh o"kZ 2023&24 dh f}rh; cSBd@ (Second Meeting 

of City Official Language Implementation Committee 

for the year 2023-24
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th74oka x.kra= fnol@74  Republic Day 

varjkZ"Vªh; efgyk fnol@

fo'o ty fnol@World Water Day

was celebrated on 

January 26 in the institute and Regional Research Stations 

with great enthusiasm and gaiety. Director, Dr. O.P. Yadav 

unfurled the national tricolor and addressed the staff at 

Jodhpur. On this occasion, he highlighted the achievements 

made by the institute and ICAR in the field of agricultural 

science and technology. 

International Women's Day was 

celebrated by KVK, Pali on March 08. A lecture on Role of 

Women in Agriculture was delivered in the program and 

issues of gender inequality in society and nutritional security 

for good health of women by establishing nutri-garden were 

discussed. In addition, role of women in boosting Indian 

agriculture as well as economy, women empowerment etc. 

were discussed. A total of 38 farm women participated in the 

program.

 was celebrated on 

March 22 by KVK, Pali and Watershed Department, Pali 

jointly by organizing a one-day workshop for farmers on 

'Importance of Water Conservation and its Precise Use in 

Daily Lives'. Experts from the KVK and Watershed 

Department delivered lectures on water conservation, 

rainwater harvesting methods, water use efficiency etc. Mrs. 

Dipti Sharma, CEO, Zila Parishad, Pali was the Chief Guest. 

A total of 64 farmers, farm women and other stakeholders 

participated in the program.

 was 

celebrated on June 5 to create the awareness about the 

UNEP's theme 'Mission LiFE (Lifestyle for Environment)'. 

On this occasion, a webinar was organized on this year's 

theme 'Only One Earth' on June 4, where a talk on 'Lifestyle 

for environment' was delivered by Dr. Praveen Kumar 

(former Head at the institute), and Dr. Shiv Singh Rathore, 

Ex-Chairman and Member of the RPSC shared his views on 

various aspects of LiFE. Dr. N.V. Patil, Officiating Director 

mentioned the importance of adoption of different practices 

helpful in protecting the environment. 

fo'o i;kZoj.k fnol@World Environment Day

egRoiw.kZ fnolksa dk vk;kstu
Important Days Celebrated
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World Environment Day was also celebrated by KVK, 

Jodhpur at village Jati Bhandu in Balesar Panchayat Samiti 

of Jodhpur, where 10 trees were planted and 45 saplings were 

distributed to the farmers. Total 65 farmers, including 13 

women farmers, actively participated in the program. The 

event was also celebrated by KVK, Bhuj, which was 

attended by 136 participants. 

The event was also celebrated at RRS, Pali on Mission LiFE. 

A total of 20 participants attended the program. In 

celebrations at RRS, Bhuj, 1000 spineless cactus plants were 

planted in the village for providing fodder security to farmers 

of the village. 

 was 

celebrated on June 21 at the headquarters of the institute, its 

RRSs and KVKs with enthusiasm according to the common 

yoga protocol of the ministry of AYUSH, Government of 

India. The program was celebrated in collaboration with 

ICAR-ATARI, Jodhpur at Barmer in which staff members of 

both the institutes participated. Chief Guest, Shri Kailash 

Choudhary, Minister of State for Agriculture and Farmers' 

Welfare emphasized on the importance of yoga in our life. 

The event was also celebrated in collaboration with ENVIS 

centre. The yoga teacher Ms. Kajal Sagar Trivedi 

varjkZ"Vªh; ;ksx fnol@International Yoga Day

demonstrated various yogasnas and highlighted the 

importance of yoga. Dr. O.P. Yadav, Director emphasized the 

importance of yoga in daily routine and encouraged 

everyone to practice yoga to make our life healthy.

 was celebrated by conducting Cleanliness 

Drive at the institute and its EIACP unit on July 04. All the 

scientists, officials, technical and supporting staff 

participated in the drive. The path along the institute 

boundary and fields were cleaned of all the waste, including 

plastic waste.

 was 

celebrated by organizing Farmers' Awareness Program by 

KVK, Pali in Gajangarh and Khandi villages of Pali during 

July 16-18. In the program, role of the ICAR in Indian 

agriculture and self-reliance of the country in food grain 

varjkZ"Vªh; IykfLVd cSx eqä fnol@International Plastic 

Bag Free Day

HkkÑvuqi LFkkiuk fnol@ICAR Foundation Day
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production, livelihood as well as nutritional security of farm 

families were discussed. Experts from KVK discussed about 

the innovative technologies like improved varieties, farm 

mechanization with latest farm implements and machines, 

new molecules of pesticides for crop protection, progress in 

horticulture production and technology exhibitions. About 

58 farmers and 86 farm women participated. 

ICAR Foundation Day was also celebrated by KVK, Bhuj by 

organizing farmer-scientist interaction program during July 

16-18 in Kukma, Gagodhar and Adesar villages. The 

program served as a vital platform for farmers and scientists 

to come together for exchange of knowledge and ideas aimed 

at further enhancing agricultural practices and sustainable 

farming methods in this region. A total of 142 farmers 

participated in the event. 

The Foundation Day was also celebrated by KVK, Jodhpur 

during July 16-18 by organizing training programs and 

exhibitions at KVK premises. During three days, 69 farmers 

and 25 farm-women from three villages namely, Lawari, 

Dugar and Daijar actively participated in the program.

 was 

celebrated by organizing online Poster Competition on 

July 29 by EIACP-RP on Desertification Control at the 

institute. In the competition, organized under guidance of 

Dr. P.C. Moharana, in-charge of EIACP-RP, about 50 

varjkZ"Vªh; ck?k fnol@International Tiger Day

students of classes 9 to 12 from various schools of Jodhpur 

participated enthusiastically. All the winners were honoured 

with certificates.

 was celebrated 

with joy and enthusiasm at the headquarters of the institute, 

its regional stations 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. He urged the staff to work with 

renewed enthusiasm for the development of the country, 

society and for the benefits of the farmers. 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 fulfil their duties. 

 was celebrated by 

EIACP RP on 'Combating Desertification' unit working at 

the institute on September 15 by conducting 'Speech 

competition' among college students and 'Painting 

competition' among school students. Dr. Anand Kumar 

Naorem, Scientist presented a video-based story on various 

aspects of ozone depletion and its effects. Prizes were 

distributed to the winners. EIACP Coordinator, Dr. P.C. 

Moharana spoke about importance of celebrating the World 

Ozone Day. About 60 students from local colleges and 

schools, scientists and technical officers of the institute, and 

EIACP staff actively participated.

th77oka Lora=rk fnol@77  Independence Day

fo'o vkstksu fnol@World Ozone Day
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thlaLFkku dk 65oka LFkkiuk fnol@65  Foundation Day of the 

institute was celebrated on October 01. Dr. S.K. Chaudhari, 

DDG (NRM), ICAR, New Delhi appreciated the 

phenomenal progress made by the institute. Dr. Praveen 

Kumar, Director, ICAR-CCARI Goa appreciated the 

institute's contribution in dealing with complex issues of arid 

farming comprehensively that made arid regions more 

resilient and productive. The former Directors of institutes, 

Dr. Pratap Narain and Dr. K.P.R. Vittal recalled the 

contribution of the institute in sand dune stabilization. 

Director, Dr. O.P. Yadav presented an overview of 

achievements of the institute in research, developmental and 

extension activities. Certificates of 11 technologies 

developed by the institute were awarded to developers by 

DDG (NRM). Directors and Project Coordinators of ICAR 

institutes in Rajasthan participated and staff members of the 

institute were recognized for their significant contribution.

lrdZrk tkx:drk lIrkg@Vigilance Awareness Week

fo'o e`nk fnol@World Soil Day

 was 

celebrated at the institute, its RRSs and KVKs by taking 

Integrity pledge on October 30 with the aim to promote 

vigilance, integrity, and transparency in the organization. 

Director of the institute and Heads of RRSs and KVKs 

emphasized on importance of vigilance and integrity in the 

institute.

 was celebrated on 

December 5 in collaboration with Jodhpur chapter of Indian 

Society of Soil Science. Scientists and staff and 48 students 

from Chopasani Sr. Secondary School participated. A visit to 

'Know Your Soil' section located in Agri-Eco-Tourism Park 

was organized in which profile characteristics of the major 

soil types of arid western India were explained by Dr. 

Mahesh Kumar, Principal Scientist. Short videos on compost 

preparation and integrated nutrient management were shown 

to students at 'Shami Bhavan' of the institute. A quiz 

competition on soil and its functions was organized by Dr. 

R.S. Yadav and Dr. O.P. Meena followed by lectures by Dr. 

Manoj Parihar and Dr. Mahipal Chaudhary, soil scientists of 

the institute. Dr. Priyabrata Santra, Head provided a brief 

detail on importance of soil health and its interconnection to 

human health and thus urged for collective efforts for 

maintenance of soil health. 

World Soil Day was also celebrated by KVK, Jodhpur at 

village Rabariya of Dhawa Panchayat Samiti in Jodhpur. 

Chief Guest, Shri Rajendra Kumar, Member of Zilla 

Parishad and Special Guest, Shri Mula Ram, Deputy 

Sarpanch of village Rabariya stressed on importance of soil 

testing at every farmers' field and adoption of latest 

agricultural technologies. A total of 55 farmers of village 

Rabariya participated and soil health cards were distributed 

to farmers.
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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 Nations Convention to Combat Desertification

·BDT - India for Indian Partners

·International Center for Research on 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 

lEidZ ,oa lg;ksx
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Workshops, Seminar, Conference and Trainings organized



230

jkT; ds ykbZu foHkkxksa }kjk izk;ksftr izf'k{k.k dk;ZØe
Programs Sponsored by State Line Departments 



jkT; ds ykbZu foHkkxksa ds lkFk cSBdksa esa Hkkxhnkjh
Participation in Meetings with State Line Departments

231

jkT; ds ykbZu foHkkxksa ds lkFk cSBdksa esa Hkkxhnkjh
Participation in Meetings with State Line Departments



232



o"kZ 2023 esa jkT; ds ykbZu foHkkxksa ds lkFk cSBdksa esa Hkkxhnkjh
Participation in Meetings with State Line Departments during 2023

233



234



o"kZ 2023 esa jkT; ds ykbZu foHkkxksa ds lkFk cSBdksa esa Hkkxhnkjh
Participation in Meetings with State Line Departments during 2023

235



236



iqjLdkj
Awards

237

·Dr. O.P. Yadav, Director of institute was elected as 

Fellow by the National Academy of Sciences, India 

(NASI) for his outstanding contribution in the field of 

Science. This award was given on December 3 at the 

Bhabha Atomic Research Centre, Mumbai. Earlier, he 

was elected as Fellow of Indian National Science 

Academy (INSA) and National Academy of 

Agricultural Sciences (NAAS).

·Dr. B.L. Manjunatha was conferred with the Fellow of 

ISEE by Indian Society of Extension Education, New 

Delhi during National Seminar on 'Evolving Extension 

Science towards Secondary Agriculture for Sustainable 

Development' held at University of Agricultural 

Sciences, Bangalore during June 22-24.

·Dr. Reena Rani awarded with gold medal for M.Sc. and 
thgold medal for Ph. D. during 25  convocation of CCS 

HAU, Hisar in April.

iqjLdkj
Awards

·Director, Dr. O.P. Yadav visited Berlin, Germany 

during September 18-22 to present the paper entitled 

'Strategies for enhancing productivity and resilience of 

pearl millet in stress environments of Rajasthan, India' 

in a Conference at Leibniz-Centre for Agricultural 

Landscape Research (ZALF), Eberswalder StraBe, 

Muncheberg, Germany.

·Dr. Dheeraj Singh, Principal Scientist and Head, KVK, 

Pali participated in ad-hoc workshop on 'Climate 

adaptation and inclusive development in agricultural 

sector for South Asia' organized by Asian Development 

Bank Institute (ADBI), Tokyo and the Queensland 

University of Technology and Australian Centre for 

international Agricultural Research (ACIAR), at 

Kathmandu, Nepal during June 12-16.

·Dr. Pradeep Kumar, Senior Scientist, visited University 

of Palermo, Palermo, Italy during July 11-15 to attend 

an International Conference on 'Innovations for 

Sustainable Crop Production in the Mediterranean 

Region (ISPAMED)-2023', held during July 12-13 and 

a post conference meeting of closed group on 

greenhouse cultivation on July 14 held at the University 

of Palermo, Palermo, Italy.

fons'k ;k=k
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·Hon'ble Shri Jagdeep Dhankhar, Vice-President, India

·Shri Gajendra Singh Shekhawat, Union Minister of 

Jal Shakti

·Shri Prahlad Singh Patel, Minister of State for Food 

Processing Industries and Minister of State for Jal 

Shakti

·Shri Kailash Choudhary, Minister of State for 

Agriculture and Farmers' Welfare

·Shri P.P. Choudhary, Member of Parliament, Lok 

Sabha

·Shri Rajendra Gehlot, Member of Parliament, Rajya 

Sabha 

·Ms. Vanita Seth, Mayor, Jodhpur Nagar Nigam (South)

·Shri Joga Ram Patel, MLA, Luni 

·Dr. Himanshu Pathak, Secretary DARE and Director 

General, ICAR, New Delhi

·Dr. A.S. Faroda, Former Chairman, ASRB, New Delhi

·Dr. S.K. Chaudhari, Deputy Director General (NRM), 

ICAR, New Delhi 

·Dr. T.R. Sharma, Deputy Director General (Crop Sci.), 

ICAR, New Delhi

·Dr. U.S. Gautam, Deputy Director General (Agril. 

Extn.), ICAR, New Delhi

·Shri Hukum Singh Meena, IAS, Addition Secretary, 

Department of Land Resources, Ministry of Rural 

Development, Govt. of India

·Shri Himnshu Gupta, Collector, Jodhpur

·Dr. J.D. Jadeja, Vice-Chancellor, KSKV, Kutch 

University, Bhuj

·Dr. B.R. Choudhary, Vice Chancellor, Agril. Univ. 

Jodhpur

·Shri R. Arun Kumar, IFS, Secretary, ICFRE, Dehradun

·Shri G.P. Sharma, Joint Secretary (Finance), ICAR, 

New Delhi

·Dr. D.K. Yadava, ADG (Seeds), ICAR, New Delhi

·Dr. Jitendra Kumar, ADG (National Agricultural 

Science Fund), ICAR, New Delhi

·Dr. R.K. Singh, ADG (Agril. Extn.), ICAR, New Delhi

·Dr. Rajbir Singh, ADG (AAF&CC), ICAR, New Delhi

·Dr. Sanjeev Gupta, ADG (Oilseed & Pulses), ICAR, 

New Delhi

·Dr. V.B. Patil, ADG (Fruit and Plantation Crops), 

ICAR, New Delhi

·Dr. G.P. Dixit, Director, ICAR-IIPR, Kanpur

·Dr. G.P. Singh, Director, ICAR-NBPGR, New Delhi

·Dr. J. Rane, Director, ICAR-CIAH, Bikaner

·Dr. Nachiket Kotwaliwale, Director, ICAR-CIFET, 

Ludhiana 

·Dr. Praveen Kumar, Director, ICAR-CCRI, Goa

·Dr. V.K. Singh, Director, ICAR-CRIDA, Hyderabad

·Dr. S.K. Bera, Director, ICAR-DGR, Junagadh

·Dr. Artabandhu Sahu, Director, ICAR-NRC on Camel, 

Bikaner

·Dr. S.K. Malhotra, Director, ICAR-DKMA, New Delhi

·Dr. J.P. Mishra, Director, ICAR-ATARI, Jodhpur

·Dr. Parvender Sehoran, Director, ATARI-Zone-1

·Shri Rohit Kapoor, DIG, CBI, Jodhpur 

·Shri B.C. Sharma, DIGP, RTC-CRPF, Jodhpur

·Shri Rajeev Siwach, CGM, NABARD, Jaipur

·Shri A.K. Sinha, DGM, NABARD, Rajasthan 

Regional Office, Jaipur

·Shri Manish Manda, DGM, NABARD, Jodhpur 

·Shri Bharat Mali, Reginal Manager, SBI, Jodhpur

·Shri Bharat Patel, National Secretary General, 

Knowledge Chamber of Commerce and Industries, 

Ahmedabad

·Dr. Amit Joshi, Director, KCCI, Ahmedabad

fof'k"V vkxUrqd
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·Shri Yogesh Joshi, Chairman, KCCI Rajasthan Council 

and Director, Rapid Organics

·Mrs. Simi Choudhary, Economic Advisor, Ministry of 

Food Processing Industries, Govt. of India

·Smt. Rashmi Gupta, Addition Chief Secretary, Govt. of 

Rajasthan and Director, Department of Watershed 

Development & Soil Conservation, Jaipur

·Mrs. Dipti Sharma, Chief Executive Officer, Zila 

Parishad, Pali

·Shri Balveer Singh, Addition Director, Department of 

Watershed Development & Soil Conservation, Jaipur

·Smt. Shushila Yadav, Joint Director, Department of 

Watershed Development & Soil Conservation, Jaipur

·Dr. Tara Satyavathi, Project Coordinator, AICRP on 

Pearl Millet, Jodhpur

·Dr. D.C. Joshi, Former Vice-Chancellor, Agril. Univ., 

Kota, Rajasthan 

·Dr. Tapas Bhattacharya, Former, Vice Chancellor, 

DBSKVV, Dapoli

·Dr. G.L. Keshwa, Former Vice Chancellor, Agril. 

Univ., Kota and Member, Rajasthan Farmers 

Commission

·Dr. Pratap Narayan, Former VC, SKRAU and Former 

Director, ICAR-CAZRI, Jodhpur 

·Dr. K.P.R. Vittal, Former Director, ICAR-CAZRI, 

Jodhpur

·Dr. J.S. Chouhan, Former ADG (Seeds), ICAR, New 

Delhi

·RAC Committee of ICAR-CAZRI, Jodhpur

o Dr. K.D. Kokate, Former DDG (Agril. Extn.), 
ICAR, New Delhi; Chairman, RAC 

o Dr. J.C. Dagar, Former ADG (Agronomy & 
Agroforstry),  Member, RAC

o Dr. A.K. Patra, Former Director, ICAR-IISS, 
Bhopal; Member, RAC

o Dr. Atmaram Mishra, Former Director, ICAR-
IIWM, Bhubaneshwar; Member, RAC

o Dr. S.M.K Naqvi, Former Director, ICAR-
CSWRI, Avikanagar; Member, RAC

·Shri Shiv Singh Rathore, Former Chairman, Rajasthan 

Public Service Commission, Ajmer

·Shri V.K. Jayalwal, Former Director General, CPWD, 

New Delhi

·Dr. Bangali Baboo, Former National Director, NAIP, 

New Delhi

·Shri Mahadev Singh Khandela, Chiarman, Rajasthan 

Farmers Commission 

·Dr. Sukheo Singh Burdak (Director Research, 

MPUAT), Member, Rajasthan Kisan Aayog

·Dr. Rajesh Mann (Former Director, Deptt. of Animal 

Husbandry, Govt. of  Raj.), Member, Kisan Aayog

·Dr. O.P. Khedar, (Dean, College of Horticultue and 

Forestry, Jhalwar), Member, Kisan Aayog

·Dr. Neeta, Secretary, Kisan Aayog 

·Dr. Deil Mohd Makhdumi, Director Extension, 

SKUAST, Kashmir

·Dr. Ashok Kumar Yadav, Dean, SGT University, 

Gurugram
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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 the Director 

1. Dr. P.C. Moharana, In-charge 

2. Mr. S.B. Sharma, ACTO (up to 31.7.2023)

3. Dr. Rakesh Pathak, ACTO

4. Mr. Harish Purohit, ACTO

5. Dr. Manish Mathur, ACTO

6. Mr. Raj Kumar, TO

7. Mr. Hanuman Ram, TO 

1. Mr. Suresh Kumar, Chief Administrative Officer 
(Sr. Grade) 

2. Mr. Ramdeen, Sr. AO (up to 16.1.2023)

3. Mr. Indra Raj Meena, Sr. AO

4. Mr. Navin Kumar Yadav, Deputy Director (OL) 

5. Mr. Karan Singh Gehlot,  AO

6. Mr. Ram Pal Verma, AO 

7. Mr. Om Prakash Jayal, AO (from 19.12.2023)

8. Mr. Bahadur Singh Khichi, AAO 

9. Mr. Vishan Lal Vargy, AAO (up to 31.1.2023)

10. Mr. Dharmendra Singh Sankhla, AAO 
(up to 30.11.2023) 

11. Mr. Mangi Lal Meena, AAO (up to 31.8.2023)

12. Mr. Khushwant Choudhary, AAO 

13. Ms. Anita, AAO 

14. Mr. Hema Ram, AAO (from 1.2.2023)

15. Mr. Girdhari Lal Gaina, AAO (from 1.2.2023) 

16. Ms. Varsha Pidwa, AAO (from 3.1.2023)

17. Mr. Bhupender Singh Chouhan, AAO (from 1.3.2023)

18. Mr. K.C. Vora, AAO (from 8.11.2023)

19. Mr. Anil Kumar, TO

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

1. Dr. Priyabrata Santra, Head (from 10.7.2023) 

2. Dr. P.C. Moharana, Principal Scientist (Geography) 
and Head I/c  (from 06.01.2023 to 9.7.2023)

3. Dr. J.P. Singh, Principal Scientist (Economic Botany)  
(up to 31.3.2023)

4. Dr. Deepesh Machiwal, Principal Scientist 
(Soil & Water Conservation Engineering)  

5. Dr. Mahesh Kumar, Principal Scientist 
(Soil Science-Pedology)  

6. Dr. R.S. Yadav, Principal Scientist  (Soil Science) 
(up to 28.11.2023)

7. Dr. D.V. Singh, Sr. Scientist (Agronomy) 

8. Dr. H.M. Meena, Sr. Scientist (Agril. Meteorology)

9. Dr. Saurabh Swami, Scientist (Agril. Chemicals) 

10. Dr. Mahipal Choudhary, Scientist (Soil Science) 

11. Ms. Vandita Kumari, Scientist (Agril. Statistics) 

12. Mr. Manoj Parihar, Scientist (Soil Science) 

13. Mr. V.S. Nathawat, ACTO (up to 20.11.2023)

14. Mr. R.S. Rajpurohit, ACTO

15. Mr. Govind Parihar, STO (from 30.11.2023)

16. Mr. P.K. Bhardwaj, TO (from 4.12.2023)

17. Mr. P.R. Choudhary, STO (from 22.11.2023)

18. Maga Ram, TO (up to 28.2.2023)

1. Dr. Dheeraj Singh, Head (from 11.7.2023)

2. Dr. P.R. Meghwal, Head I/c (up to 10.07.2023)

3. Dr. Maharaj Singh, Principal Scientist 
(Plant Physiology) 

4. Dr. Akath Singh, Principal Scientist (Fruit Science)  
(up to 18.7.2023)
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5. Dr. N.R. Panwar, Principal Scientist (Soil Science-Soil 
Fertility/Chemistry/ Microbiology)  (up to 9.7.2023)

6. Dr. K.K. Meena, Principal Scientist 
(Agril. Microbiology) 

7. Dr. R.S. Yadav, Principal Scientist  (Soil Science) 
(from 29.11.2023)

8. Dr. Pradeep Kumar, Sr. Scientist (Vegetable Science) 

9. Dr. N.K. Jat, Sr. Scientist (Agronomy) 

10. Dr. Archana Verma, Scientist (Forestry) 

11. Mr. Shiran Kalappurakkal, Scientist (Agroforestry) 
(on study leave)

12. Dr. Saritha M., Scientist (Agril. Microbiology) 

13. Dr. Shravan Kumar, Scientist (Soil Science)

14. Dr. Anandkumar Naorem, Scientist (Soil Science) 

15. Mr. V.S. Nathawat, ACTO (from  21.11.2023)

16. Mr. B.N. Sharma, ACTO

17. Mr. Meetha Ram, STO

18. Mr. Govind Parihar, STO (up to 29.11.2023)

19. Mr. Sourabh, STO 

20. Mr. S.R. Bhakar, STO 

21. Mr. S.R. Choudhary, STO

22. Mr. P.K. Bhardwaj, TO (up to 3.12.2023)

23. Mr. Gulab Singh, TO (up to 31.7.2023)

24. Mr. N.S. Chouhan, TO 

25. Mr. Khumbh Singh, STO

26. Mr. P.R. Choudhary, STO (up to 21.11.2023)

27. Mr. Naveen Singh, TO 

28. Mr. Hanuman Ram, TO (up to 31.7.2023)

29. Mr. D.K. Nanda, TO

30. Mr. N.L. Purohit, PS to HD II  (from 5.12.2023)

1. Dr. R.K. Kakani, Head (from 17.7.2023)

2. Dr. M.P. Rajora, Head I/c (up to 16.7.2023)  

3. Dr. Nisha Patel, Principal Scientist 
(Agricultural Entomology) (up to 3.2.2023)

4. Dr. Ramavtar Sharma, Principal Scientist 
(Genetics/Cytogenetics)

5. Dr. Rajwant Kaur Kalia, Principal Scientist  
(Agroforestry) 

6. Dr. H.R. Mahla, Principal Scientist  
(Genetics/Cytogenetics) 

Division of Plant Improvement and Pest Management 

7. Dr. Ritu Mawar, Principal Scientist (Plant Pathology) 

8. Dr. R.K. Solanki, Scientist (Genetics & Plant 
Breeding) 

9. Dr. Kuldeep Singh Jadon, Scientist (Plant Pathology) 

10. Mr. Khushwant B. Choudhary, Scientist (Genetics & 
Plant Breeding) 

11. Dr. Reena Rani, Scientist (Genetics & Plant Breeding) 

12. Dr. Devendra Singh, Scientist (Agril. Microbiology) 

13. Mr. Rajneesh Sharma, Scientist 
(Agril. Biotechnology) 

14. Dr. Archana Sanyal, Scientist 
(Seed Science Technology) 

15. Dr. Aman Verma, Scientist (Plant Biochemistry) 

16. Dr. Laxman Singh Rajput, Scientist (Plant Pathology) 

17. Mr. Ramu Ram, ACTO

18. Mr. M.L. Bajrolia, STO 

19. Mr. N.L. Chouhan, TO

20. Mr. Jalam Singh, STO

21. Mr. Jairoop Ram, TO 

22. Mr. N.L. Purohit, PS to HD III  (up to 4.12.2023)

1. Dr. Sumant Vyas, Head (from 16.6.2023)

2. Dr. A.K. Patel, Head I/c (from 6.1.2023 to 15.6.2023) 

3. Dr. N.V. Patil,  Principal Scientist (Animal Nutrition)  
(up to 10.8.2023)

4. Dr. R.N. Kumawat, Principal Scientist (Agronomy)

5. Mr. Mahesh Kumar, Scientist (Plant Biochemistry) 

6. Ms. Kajal Arora, STO 

7. Mr. N.S. Charan, TO (up to 22.11.2023)

8. Mr. Arvind Varma, TO 

9. Mr. Ravi Kumar, TO

10. Mr. I.R. Faroda, TO (from 22.11.2023)

11. Mr. Hira Ram Choudhary, TO 

1. Dr. H.L. Kushwaha, Head (from 12.7.2023)

2. Dr. A.K. Singh, Head I/c (up to 11.7.2023) and 
Principal Scientist (up to 31.10.2023)

3. Dr. Dilip Jain, Principal Scientist (AS&PE) 
(up to 30.9.2023)

4. Dr. Surendra Poonia, Principal Scientist (Physics) 

Division of Livestock Production and Range 
Management 

Division of Agricultural Engineering and Renewable 
Energy 
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5. Dr. Soma Srivastava, Sr. Scientist (Food & Nutrition) 

6. Mr. Om Prakash, Scientist (AS&PE) 

7. Mr. Shekh Mukhtar Mansuri, Scientist (AS&PE) 

8. Mr. Prem Veer Gautam, Scientist (FMP)   

9. Mr. S. Ansari, CTO (up to 31.7.2023)

10. Mr. A.K. Singh, STO

11. Mr. Sodhi Singh, TO (up to 31.8.2023)

12. Mr. Raghuveer Singh, TO

13. Mr. I.R. Faroda, TO (up to 21.11.2023)

14. Mr. Dinesh, TO (up to 31.10.2023)

15. Mr. S.R. Daiyya, TO

16. Mr. P.K. Kachchhwaha, TO

17. Mr. Manohar Lal Sharma, TO (up to 31.10.2023)

18. Mr. Hanuman Ram Choudhary, TO

1. Dr. S.P.S. Tanwar, Head I/c (from 06.1.2023) and 
Head (from 20.6.2023)

2. Dr. Pratibha Tiwari, Head I/c (up to 05.1.2023)

3. Mr. A.K. Sharma, Scientist (Sel. Grade) (Agronomy) 

4. Dr. B.L. Manjunatha, Scientist 
(Agricultural Extension) 

5. Dr. Dipika Hajong, Scientist (Agricultural Extension) 

6. Mr. O.P. Meena, Scientist (Soil Science) 
(on study leave)

7. Mr. Pramendra, Scientist (Agricultural Economics)

8. Mr. Jugal Kishore, STO

9. Mr. Vinod Purohit, TO

10. Mr. Charanjeet Singh, TO

11. Dr. R.K. Dave, STO 

12. Mr. N.S. Charan, TO (from 22.11.2023)

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

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. V.K. Purohit, ACTO 

2. Mr. Mukesh Gehlot, ACTO 

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

1. Mr. P.R. Bishnoi, STO 

2. Mr. Ashok Kumar Sarvate, TO 

1. Mr. S. Ansari, CTO (up to 31.7.2023)

2. Mr. B.L. Bose, STO

3. Mr. V.K. Harsh, TO

4. Mr. Sanjay Purohit, TO

5. Mr. Bhawani Singh Rathore, TO 

6. Mr. M.S. Moyal, TO 

7. Mr. Lalit Kumar Choudhary, STO

1 Mr. Surjeet Singh, ACTO, Security Officer  I/c 
(up to 13.3.2023)

2 Mr. Hema Ram, AAO, Security Officer I/c 
(from 14.3.2023)

1. Dr. A.K. Shukla, Head I/c (from 24.6.2023) and 
Head (from 10.7.2023)

2. Dr. R.S. Mehta, Principal Scientist  (Agronomy) 
Head I/c (up to 23.6.2023)

3. Ms. Keerthika A., Scientist (Forestry) (on study leave)

4. Dr. Kamla Kumari Choudhary, Scientist (Soil Science) 

5. Dr. Seeta Ram Meena, Scientist (Agronomy)

6. Mr. S.K. Dashora, ACTO

7. Mr. Mahendra Singh Songra, TO

8. Mr. Dunga Ram, TO

1. Dr. N.R. Panwar, Head (from 10.7.2023)

2. Dr. G.L. Bagdi, Head I/c (from 6.1.23 to 9.7.2023) 

3. Dr. N.D. Yadava, Principal Scientist (Agronomy) 
(up to 30.9.2023)
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4. Dr. M.L. Soni, Principal Scientist 
(Soil Science-Chemistry/Fertility/Microbiology)

5. Dr. Birbal, Principal Scientist (Horticulture) 

6. Dr. V.S. Rathore, Principal Scientist (Agronomy)

7. Dr. N.S. Nathawat, Principal Scientist  
(Plant Physiology)

8. Ms. Subbulakshmi V., Scientist (Agroforestry)

9. Dr. Ravindra Singh Shekhawat, Scientist 
(Agril. Economics) 

10. Mr. Pratul Gupta, ACTO 

11. Mr. Jogeshwar Ram, ACTO 

12. Mr. B.M. Yadav, ACTO

13. Mr. Rajeev Kumar, STO

14. Mr. Manoj Kumar Gora, STO 

15. Mr. Sunil Kumar, TO

16. Mr. Mool Singh Gahlot, TO

1. Dr. R.S. Mehta, Head (from 26.6.2023)

2. Dr. Mavji Patidar, Head I/c (up to 8.1.2023)

3. Dr. S.C. Meena, Head I/c (from 9.1.2023 to 
25.6.2023) 

4. Dr. Dileep Kumar, Scientist (Agril. Extension) 

5. Mr. Abhishek Kumar, Scientist (Agroforestry) 
(up to 17.3.2023)

6. Mr. Anil Patidar, Scientist 
(Economic Botany and PGR)

7. Ms. Saranya, R., Scientist (Plant Pathology) 

8. Mr. D.S. Mertia, STO 

9. Mr. Ubed Ullah, TO 

1. Dr. Manish Kanwat, Head (from 17.7.2023)

2. Dr. Sheetal K. Radhakrishnan, Scientist 
(Environmental Science)  Head I/c (up to 16.7.2023)

3. Mr. Renjith P.S., Scientist (Agronomy) 

4. Mr. M. Suresh Kumar, Scientist  (Agroforestry) 
(on study leave up to 1.11.2023)

5. Mr. Abhishek Patel, Scientist (Land & Water 
Management Engineering) (study leave from 
17.10.2023)

6. Mr. Kumpra Hargovind Ram, TO (up to 31.7.2023)

Regional Research Station, Jaisalmer

Regional Research Station, Bhuj

Regional Research Station, Leh

Krishi Vigyan Kendra, Jodhpur 

Krishi Vigyan Kendra, Pali

Krishi Vigyan Kendra, Bhuj

1. Dr. Maheshwar Singh, Head (from 1.8.2023)

2. Dr. R.K. Goyal, Head I/c (up to  31.7.2023)

3. Mr. Akash Ravindra Chichaghare, Scientist 
(Agroforestry) (from 21.7.2023)

4. Mr. Mathangi Raja Sekhar, Scientist (Agril. 
Strucutures & Process Engineering) (from 21.7.2023)

5. Dr. M.K. Gaur, Principal Scientist (Geography) 

6. Mr. Noor Mohammad M.B., Scientist (Agroforestry) 

7. Ms. Changchuk Lamo, Scientist (Agril. Strucutures & 
Process Engineering)

8. Mr. Jigmat Stanzin, STO

1. Dr. Bhagwat Singh Rathore, Principal Scientist-cum-
Head  

2. Mr. R.R. Meghwal, CTO

3. Dr. R.P. Singh, CTO (up to 31.10.2023)

4. Dr. Poonam Kalash, CTO

5. Dr. S.C. Kachhawaha, ACTO 

6. Mrs. Mamta Meena, ACTO (on study leave)

7. Mr. P.S. Bhati, ACTO (up to 31.8.2023)

8. Ms. Kusum Lata, TO 

9. Mr. Kishna Ram Dewasi, TO

10. Mr. Jasraj Jaipal, TO 

1. Dr. Dheeraj Singh, Principal Scientist-cum-Head 
(up to 11.7.2023) and Head I/c (from 12.7.2023 to 
18.9.2023) (Additional charge)

2. Dr. M.K. Choudhary, CTO  & I/c (from 19.9.2023) 

3. Dr. Aishwarya Dudi, ACTO

4. Dr. Chandan Kumar, STO

5. Dr. A.S. Tetarwal, STO 

6. Mr. Praveen Kumar Tomar, STO

1. Dr. Manish Kanwat, Principal Scientist-cum-Head I/c 

2. Dr. Traloki Singh, ACTO 

3. Dr. Ram Niwas, STO

4. Mr. Sita Ram Jat, TO

5. Mr. Vipin Raj, TO
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