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'kq"d {ks=ksa esa ikuh] e`nk ds iks"kd rRo] [kfut bR;kfn 
xSj&uohdj.kh; lalkèku lhfer gSa] tcfd lkSj vkSj iou ÅtkZ tSls 
uohdj.kh; lalkèku cgqrk;r esa miyCèk gSaA nksuksa gh çdkj ds 
lalkèkuksa dk lokZsÙke mi;ksx djus ds ç;kl fd, x, gSaA laLFkku us 
[kuu dpjk] tSls de ;k vPNh xq.koÙkk okys QsYMLikj ls 
dkcZfud&[kfut fçy ¼vks,eih½ fodflr fd;k gSA ;g okf.kfT;d 
moZjdksa dh rqyuk esa lLrh njksa ij Qlyksa ds fy, iksVsf'k;e dk ,d 
vPNk lzksr gks ldrk gSA iksVsf'k;e dh vuq'kaflr ek=k bu fçy vkSj 
iksVk'k eqfj,V ¼,evksih½ ds ekè;e ls cktjk vkSj ewax dh Qlyksa esa nh 
xbZA ,evksih ds ç;ksx ls çkIr mit dh rqyuk esa vks,eih ds ç;ksx ls 
cktjk vkSj ewax dh 13 vkSj 15 çfr'kr vfèkd mit çkIr gqbZA 
vks,eih moZjd ds ç;ksx ls nksuksa Qlyksa dh ifÙk;ksa esa ikuh dh lkis{k 
ek=k vf/kd jgh vkSj ukbVªsV fjMDVst xfrfof/k esa lqèkkj gqvkA

,d ,dM+ {ks= esa 105 fdyksokV {kerk dh —f"k&oksYVsbd 
ç.kkyh LFkkfir dh xbZ gS ftlesa QksVks oksYVsbd ¼ihoh½ J`a[kyk ds 
varj&LFkku esa —f"k djus vkSj ihoh ifêdkvksa ¼iSuyksa½ ls ikuh lax`ghr 
djus dk çkoèkku j[kk x;k gSA ;g ç.kkyh ,d lkQ èkwi okys fnu 
fctyh dh yxHkx 420 fdyksokV bdkbZ mRiUu djrh gSA ,d o"kZ esa 
bl ç.kkyh ls 1-5 yk[k yhVj o"kkZ ty dk lap;u fd;k tk ldrk 
gSA dqy {ks=Qy dk yxHkx 49 çfr'kr {ks= ¼varj&LFkku {ks=½ [ksrh 
ds fy, miyCèk gSA o"kkZdky esa ewax dh mit fu;a=.k {ks= ls 897 
fd-xzk- çfr gsDVs;j dh rqyuk esa ihoh J`a[kyk ds varj&LFkku esa 735 
fd-xzk- çfr gsDVs;j FkhA eksB vkSj Xokj dh mit ij Hkh Nk;k dk 
yxHkx blh rjg dk çHkko ns[kk x;kA iw.kZ ihoh vko`Ùk {ks= dh rqyuk 
esa vkèks ihoh vko`Ùk {ks= esa lksukeq[kh dk tSoHkkj vkSj cht mit 16-5 
vkSj 5 çfr'kr vfèkd jgsA

dk;kZy; Hkou dh Nr ¼yxHkx 2500 oxZ ehVj {ks=½ ls o"kkZ 
ty dk lap;u yxHkx rhu yk[k yhVj {kerk dh ,d Vadh esa fd;k 
tkrk gSA laxzfgr o"kkZ ty dk ç;ksx cw¡n&cw¡n vkSj QOokjk flapkbZ 
ç.kkyh }kjk pkjk Qlysa mxkus ds fy, fd;k x;kA usfi;j gkbfczM 
¼3 × 1 ehVj nwjh½ dh ,dy Qly ,oa blds lkFk rhu pkjk nygu 
;Fkk poyk] frryh eVj ,oa lse dh varj&Qlysa yxkbZ xbZA vke 
rkSj ij o"kkZdky esa flapkbZ dh vko';drk ugha gksrh vkSj lfnZ;ksa rFkk 
xeÊ ds ekSle esa flapkbZ nsus ds fy, laxzghr o"kkZ ty dk mi;ksx 
fd;k x;kA fofHkUu mipkjksa esas dqy pkjk mRiknu lkaf[;dh; :i ls 
leku ik;k x;kA gkykafd] nyguksa esa paoyk dh pkjk mit lcls 
T;knk Fkh] tcfd frryh eVj us lcls de pkjk mit nhA bl 

The arid zones have limited non-renewable resources 
like water, soil nutrients, minerals, etc., while the renewable 
resources like solar and wind energy are available in 
abundance. Efforts have been made to make best use of both 
types of resources. The institute has developed organo-
mineral prills (OMPs) from mine wastes like low or high 
quality feldspar. It can be a good source of potassium for 
crops at cheaper rates compared to commercial K fertilizers. 
Recommended dose of K was applied to pearl millet and 
mung bean crops through these prills and Muriate of Potash 
(MOP). Application of OMPs gave 13 and 15 per cent higher 
yields of pearl millet and mung bean in comparison to yields 
with MOP. The OMP fertilization was associated with high 
relative water content in leaves and improvement in leaf 
nitrate reductase activity in both the crops. 

An agri-voltaic system of 105 kW has been installed in 
one acre area with the provision of growing of crops in inter-
space of PV arrays and water harvesting from PV panels. The 
system generates about 420 kWh unit of electricity on a clear 
sunny day. About 1.5 lakh litre of rainwater can be harvested 
from this system in a year. About 49 per cent of total area 
(interspace area) is available for crop cultivation. During 

-1rainy season, mung bean yield was 735 kg ha in interspace 
-1areas of PV arrays compared to 897 kg ha  in control plot. 

Almost similar shading effect was observed on moth bean 
and clusterbean yields. Biomass and seed yield of sonamukhi 
(Cassia angustifolia) were 16.5 and 5 per cent higher under 
half PV coverage than full PV coverage. 

A tank of about three lakh litre capacity stores 
harvested rainwater from rooftop of office building (~2500 

2m  area). The harvested rainwater was used to grow fodder 
crops under drip and sprinkler irrigation systems. Napier 
hybrid (3 m x 1 m spacing) has been grown as sole crop as 
well as with intercrops of three legumes namely cowpea 
(Vigna unguiculata), butterfly pea (Clitoria ternatea) and 
sem (Lablab purpureus). Usually, there is no need of 
irrigation during rainy season and harvested rainwater is 
used to give irrigation during winter and summer seasons. 
Total fodder production from different treatments was found 
to be statistically at par. However, fodder yield of V. 
unguiculata was highest, while C. ternatea gave lowest 
fodder yield among three legumes. The system produced 

-1about 142 t ha  green fodder per annum.
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ç.kkyh ls çfr o"kZ yxHkx 142 Vu çfr gsDVs;j gjs pkjs dk mRiknu 
gqvkA

'kq"d {ks= esa ikuh lcls ewY;oku lalkèku gS vkSj bldk 
vfèkdkfèkd dq'kyrk ls mi;ksx djus rFkk mPp ty mRikndrk çkIr 
djus ij tksj fn;k tkrk gSA xzh"edkyhu Xokj esa] 80 çfr'kr lap;h 
iSu ok"ihdj.k flapkbZ Lrj ls çkIr mit] 100 çfr'kr flapkbZ Lrj ds 
lkFk çkIr mit ¼1694-9 fd-xzk- çfr gsDVs;j½ dk 88-9 çfr'kr Fkh] 
ysfdu bldh ty mRikndrk ¼0-29 fd-xzk- çfr ?ku ehVj ikuh½] 100 
çfr'kr flapkbZ Lrj ds lkFk çkIr ty mRikndrk ¼0-26 fd-xzk- çfr 
?ku ehVj ikuh½ dh rqyuk esa vfèkd Fkh A gkykafd flapkbZ ds ikuh esa 
vkSj deh ls Qly dh iSnkokj vkSj ty mRikndrk nksuksa dkQh gn 
rd de gks xbZA flapkbZ ds 100 fe-eh- ikuh dh rqyuk esa 200 vkSj 300 
fe-eh- flapkbZ ds ikuh ls Xokj dh iSnkokj esa bafnjk xkaèkh ugj 
ifj;kstuk ¼vkbZth,uih½ pj.k&1 {ks= esa 66 vkSj 98 çfr'kr rFkk 
vkbZth,uih pj.k&2 {ks= esa 65 vkSj 93 çfr'kr dh o`f) gqbZA ysfdu 
flapkbZ ds Lrj esa o`f) ls ty mRikndrk esa deh vkbZ vkSj 100] 200 
vkSj 300 fe-eh- flapkbZ Lrjksa ij ty mRikndrk pj.k&1 esa Øe'k% 
1-04] 0-64 vkSj 0-50 fd-xzk- çfr ?ku ehVj ikuh vkSj pj.k&2 esa Øe'k% 
0-44] 0-36 vkSj 0-28 fd-xzk- çfr ?ku ehVj ikuh ntZ dh xbZA blh 
çdkj] 250 fe-eh- flapkbZ ls çkIr ewaxQyh dh mit dh rqyuk esa 500 
vkSj 700 fe-eh- flapkbZ ds ikuh ls bldh iSnkokj esa 15 vkSj 23 çfr'kr 
dh o`f) gqbZ( ysfdu 250] 500 vkSj 700 fe-eh- flapkbZ ty ls ty 
mRikndrk Øe'k% 0-81] 0-46 vkSj 0-33 fd-xzk- çfr ?ku ehVj ikuh 
ntZ dh xbZA ;s ifj.kke vPNh iSnkokj vkSj mPp ty mRikndrk çkIr 
djus ds fy, ,d fuf'pr Lrj rd flapkbZ ty dh ek=k esa deh dh 
laHkkouk dh vkSj Li"V :i ls bafxr djrs gSaA

i'kqèku ?kVd 'kq"d {ks= ds fdlkuksa dh vk; esa mYys[kuh; 
;ksxnku djrk gSA blfy, pkjkxkg ;k ou&pkjkxkg ç.kkfy;ksa dh 
mRikndrk esa o`f) ij tksj fn;k tkrk gSA Qly ekudksa ij dsaæh; 
mi&lfefr }kjk bl lky] laLFkku }kjk fodflr pkjkxkg ?kkl dh 
rhu fdLeksa] vatu dh dktjh vatu&358 vkSj dktjh vatu&2178 
vkSj lso.k dh dktjh lso.k&1] dh vfèklwpuk ds fy, flQkfj'k dh 
xbZA

Qly lqèkkj dk;ZØe esa] cktjk dh ubZ ladj ykbZusa 
¼v kblh,e,&04999, × lht sMvkb&2014@3 ,o a  
vkblh,e,&93333, × lhtsMvkb&2003@1½] Xokj ds thuizk:i 
¼lh,tsMth&17&19] lh,tsMth&16&12 ,oa lh,tsMth&17&4½] 
ewax ds thuizk:i ¼vkj,ech&35] vkj,ech&280 rFkk vkj,ech&34½ 
vkSj chth; erhjk ¼lh,tsMtsds&13&1½ us vk'kktud mit nhA 
dPN esa dsDVl ds N% ifjxzg.kksa dh igpku vf/kd pkjk iSnk djus 
okys ifjxzg.kksa ds :Ik esa dh xbZ] tks iztkfr uEcj 1270] 1271] 1308] 
1287] fc;kUdks esdksej vkSsj dktjh cksVsfudy xkMZu gSaA 

okuLifrd iztuu }kjk loaf/kZr] esganh ds 20 tuunzO;ksa esa 
vkuqoakf'kd fofo/krk ds v/;;u ds fy;s vkbZ,l,lvkj ekdZj dh 
rqyuk esa LdkWV ekdZj vf/kd izHkkoh ik, x,A jksfgM+k ds ckbl fofo/k 
lewgksa ds 119 isM+ksa ds uewuksa esa cgq:idrk ntZ djus esa vkbZ,l,lvkj 

Water is the most precious resource and emphasis is 
given on making most efficient use of water and attaining 
higher water productivity. In summer clusterbean, the yield 
at 80 per cent cumulative pan evaporation irrigation level 
was 88.9 per cent of the yield obtained with 100 per cent 

-1irrigation level (1694.4 kg ha ), but its water productivity 
-3(WP) was higher (0.29 kg m  water) than the WP obtained 

-3with irrigation at 100 per cent level (0.26 kg m  water). 
Further reduction in irrigation water however, drastically 
reduced both crop yields and water productivity. Application 
of 200 and 300 mm irrigation water increased clusterbean 
yields by 66 and 98 per cent in Indira Gandhi Nahar Priyojna 
(IGNP) Stage-I and by 65 and 93 per cent in IGNP Stage-II 
command areas over 100 mm irrigation water. But the WP 
decreased with increase in irrigation levels and 100, 200 and 
300 mm irrigation levels recorded WP of 1.04, 0.64 and 0.50 

-3 -3kg m  in Stage-I and 0.44, 0.36 and 0.28 kg m  in Stage-II, 
respectively. Similarly, groundnut yields increased by 15 and 
23 per cent with the application of 500 and 700 mm irrigation 
water compared to yield with 250 mm irrigation; but the WP 

-3of 0.81, 0.46 and 0.33 kg m  were recorded with the 
application of 250, 500 and 700 mm irrigation. The results 
clearly indicate the scope of reduction in irrigation amounts 
to a certain level to obtain reasonably good yields and higher 
water productivity.

Livestock component contributes significantly in 
income of arid zone farmers. Emphasis is given on increasing 
the productivity of rangelands, pastures or silvi-pasture 
systems. This year, three varieties of pasture grasses 
developed by the institute viz., CAZRI Anjan-358 and 
CAZRI Anjan-2178 of Cenchrus ciliaris and CAZRI Sewan-
1 of Lasiurus sindicus were recommended for notification by 
the Central Sub-committee on Crop Standards. 

In crop improvement programme, hybrids of pearl 
millet (ICMA-04999A × CZI-2014/3 and ICMA-93333A × 
CZI-2003/1), clusterbean genotypes (CAZG-17-19, CAZG-
16-12 and CAZG-17-4), mung bean genotypes (RMB-35, 
RMB-280, RMB-34) and seed purpose watermelon 
genotype (CAZJK-13-1) were found promising. Six 
accessions of Opuntia ficus-indica namely, accessions1270, 
1271, 1308, 1287, Bianco Macomer and CAZRI Botanical 
Garden were identified as higher fodder yielders in Bhuj 
condition. 

Among 20 vegetatively propagated cultivars of henna 
(Lawsonia inermis), SCoT markers proved better than the 
ISSR markers for genetic diversity study. Polymorphism 
among 119 trees of Tecomella undulata belonging to 22 
diverse populations was detected more efficiently through 
RAPD markers (69.1%) compared to ISSR (61.8%). 

In total, 24,535 kg truthfully labelled seed of cereals, 
pulses and grasses was produced. Seven hundred kilogram 
breeder seed of moth bean variety CAZRI Moth-2 was 
produced. About 27,500 saplings of fruit plants (ber, gonda, 
pomegranate and citrus) were raised in nursery.
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ekdZj ¼61-8 izfr'kr½ dh rqyuk esa vkj,ihMh ekdZj ¼69-1 izfr'kr½ 
vf/kd izHkkoh ik, x,A 

vukt] nkyksa o ?kklksa dk 24]535 fd-xzk- lR; fpfUgr cht rFkk 
eksB dh fdLe dktjh eksB&2 dk 700 fd-xzk- iztud cht iSnk fd;k 
x;kA Qyksa ¼csj] xksank] vukj o uhacw½ ds yxHkx 27]500 ikS/ks ulZjh esa 
rS;kj fd, x,A

lefUor —f"k ç.kkyh esa] cktjk o eksB dh mRikndrk [kstM+h 
vk/kkfjr —f"k okfudh esa T;knk ntZ dh xbZ] tcfd ewax o Xokj dh 
mRikndrk csj vk/kkfjr —f"k m|kfudh esa T;knk ikbZ xbZA 
gkMZfofd;k fcUukVk vk/kkfjr pkjkxkg ç.kkyh dh pkjk mit 
lokZf/kd jgh rRi'pkr~ ,fy,UFkl ,Dlsylk vk/kkfjr pkjkxkg dh 
mRikndrk jghA 

fofHkUu Hkwfe mi;ksx ç.kkfy;ksa esa] isM+ ds tehu ls Åij vkSj 
uhps ds Hkkx esa tSoHkkj dkcZu fljksgh ftys esa Øe'k% 0-48&84-9 rFkk 
0-11&20-32 Vu çfr gsDVs;j rFkk ckM+esj ftys esa Øe'k% 0-99&25-58 
vkSj 0-25&20-32 Vu çfr gsDVs;j FkkA d.kh; dkcZu dk dqy dkcZu esa 
vkSlr ;ksxnku chdkusj dh feêh esa 15-5 çfr'kr vkSj Hkqt dh feêh esa 
12-5 çfr'kr FkkA

'kgjh {ks=ksa ds ikl xzhugkml esa [ksrh yksdfç; gks jgh gSA 
xzhugkml esa VekVj ds gkbfczM ekbZyk] Vhvkj&4343] Vhvkj&4266 
vkSj Vhvkj&4293 dh vPNh iSnkokj jgh tks bl rjg dhs mRiknu 
ç.kkyh ds fy, mi;qä gSaA fofHkUu ewyo`ar ij [khjs dh xzkf¶Vax djds 
lhfer ikuh dh fLFkfr esa mRikndrk c<+kus dh dksf'k'k dh xbZA 
thuksVkbi ,,p,y,l ykax&1 ¼ ykSdh½] ,u,l,lD;w&55 ¼LDoS'k½] 
vktkn díw&1 ¼díw½ vkSj iqlk fpduh ¼ ¼f?k;k rksjh½ ikuh dh deh dh 
fLFkfr ds rgr ddM+h dh xzkf¶Vax ds fy, ewyo`ar ds rkSj ij 
vk'kktud ik, x,A

rkykcksa dk iqu#)kj djus ds fy;s pqus x, ckojyh&cackssj vkSj 
vkxksykbZ xkao ds nksuksa gh rkykcksa dk {ks=Qy yxHkx 5 gsDVs;j o 
tyxzg.k {ks= 200 gsDVs;j gSA nksuksa rkykcksa dh [kqyh ukyh dh vksj ls 
feêh dk {kj.k jksdus ds fy, djat ds 150 vkSj uhe ds 50 ikS/kksa dks 
fdukjksa ds fLFkjhdj.k ds fy, ukyh ij yxk;k x;kA 

HksM+ vkSj cdjh dh uLyksa esa mPp rkih; ruko ls dkf;Zd ekudksa 
esa gksus okys ifjorZuksa ij gq, 'kks/k esa cdfj;ksa dh rqyuk esa HksM+ksa dh 
uLyksa esa 'kkjhfjd rkieku] 'olu nj] ukM+h dh nj ,oa gheksXyksfcu 
Lrj esa vUrj vf/kd ik;k x;kA Pkkanu esa lsou ?kkl vk/kkfjr pkjkxkg 
ij yxkrkj pjkbZ ç.kkyh esa] 500 xzke lso.k ?kkl rFkk 200 xzke 
cgq&iks"kd feJ.k Áfr HksM+ Áfr fnu dh nj ls iwjd vkgkj nsus ls] HksM+ksa 
ds 'kkjhfjd Hkkj ,oa jä esa gheksXyksfcu vkSj Xywdkst ds Lrj dks 
fu;af=r j[kk tk ldkA 

laLFkku }kjk fodflr xksan çsjd çkS|ksfxdh yksdfç;rk çkIr 
dj jgh gSA bl o"kZ] if'peh jktLFkku ds 5 ftyksa esa djhc 20]180 
dqeV ds o`{kksa esa dktjh xksan mRÁsjd ls mipkfjr djus ij 8-72 Vu 
xksan dk mRiknu gqvkA 

In the integrated farming system model, yields of pearl 
millet and moth bean were highest in Prosopis cineraria 
based agroforestry system. The highest yields of mung bean 
and clusterbean were recorded in ber based agri-horti 
system. Maximum forage (grass+ top feed) production was 
recorded in Hardwickia binata based silvi-pasture system 
followed by Ailanthus excelsa + grass system. 

The above and below ground tree biomass carbon from 
-1 different land use systems ranged from 0.48-84.9 t C ha and 

-10.11-20.32 t C ha , respectively in Sirohi district, while in 
-1Barmer district the values were 0.99-25.58 t C ha  and 0.25-

-120.32 t C ha , respectively. Average contribution of 
particulate C in total C was 15.5 per cent in soils of Bikaner 
and 12.5 per cent in soils of Bhuj.

Greenhouse cultivation is gaining popularity in peri-
urban areas. High yields of Myla, TR-4343, TR-4266 and 
TR-4293 tomato hybrids in greenhouse indicated their 
suitability for such production system. Grafting of cucumber 
on different rootstocks was tried to enhance its productivity 
under water limited condition. Genotypes AHLS Long-1 
(bottle gourd), NSSQ-55 (squash), Azad Pumpkin-1 
(pumpkin) and Pusa Chikni (sponge gourd) were found to be 
promising rootstocks for grafting cucumber under water 
stress condition. 

Two village ponds were selected for renovation. Both 
the ponds in Baorli Bambore and Agolai villages have 
submergence area of 5 ha and catchment area of about 200 
ha. About 150 saplings of karanj (Pongamia pinnata) and 50 
saplings of neem (Azadirachta indica) were planted along 
the channel of the ponds for bank stabilization and to control 
soil erosion. 

Differences in physiological, haematological and 
biochemical parameters with respect to thermal stress were 
found to be more conspicuous in sheep breeds compared to 
goat breeds. Jaisalmeri breed of sheep, maintained under 
continuous grazing system on sevan (Lasiurus sindicus) 
pasture at Chandan, maintained body weight, haemoglobin 
and blood glucose levels if supplementary feeding of sevan 
grass (500 g) and balanced concentrate feed (200 g) was 
given to each animal per day and health care was provided 
during lean period. 

Gum induction technology developed by the institute is 
gaining popularity. This year, about 20,180 trees of Acacia 
senegal were treated with CAZRI Gum Inducer in five 
districts of western Rajasthan and about 8.72 t gum arabic 
was produced from these trees. 

Higher yields and the maximum reduction in diseases 
and insect pest incidence were recorded in groundnut 
wherein an integrated schedule of chemicals or combination 
of treatments was followed as compared to sole treatments. 
In Narmada canal command area, trapping data revealed the 
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ew¡xQyh esa ,dy mipkj dh rqyuk esa jlk;uksa vkSj mipkjksa ds 
la;kstu ls vf/kd mit izkIr gqbZ vkSj jksxksa esa deh ns[kh xbZA ueZnk 
ugjh {ks= esa] ik'k lwpdkad ds vuqlkj [kjhQ esa QqukEcwyl fiukUVh o 
jch esa VVsjk bf.Mdk iztkfr ds pwgs lokZf/kd la[;k esa idM+s x,A 

[kqckuh ds Qy lq[kkus ds fy,] ,d:i QSyko ds lkFk 
f=dks.kh; vk—fr dk ,d lqjaxuqek lkSj 'kq"dd ysg esa fodflr fd;k 
x;k rFkk ik;k x;k dh lewps Qyksa dks lq[kkus dh rqyuk esa vk/ks dVs 
Qyksa ds 'kq"du ls le; dh dkQh cpr gqbZA ,d voLFkk ifjorZuh; 
inkFkZ vk/kkfjr lkSj Ádk'k oksYVh;@m"eh; ladj lkSj 'kq"dd dh 
vkSlr n{krk 16-7 izfr'kr ikbZ xbZA 

f}&mís';h; tkS ¼vkjMh&2035½] pkjk Qly fjtdk 
¼vykenkj&51½ vkSj pkjk pqdanj ¼tsds&dqcsj½ dh fdLeksa dks ukxkSj 
ftys ds gjlksyko xkao esa jch ekSle ds nkSjku 28 fdlkuksa ds [ksrksa esa 
mxk;k x;kA 

'kq"d {ks= dh Qlyksa dh 90 çpfyr fdLeksa ds rqyukRed 
izn'kZu ,oa muds xq.k fgr/kkjdksa dks fn[kkus gsrq] ltho Qly 
laxzgky; eas Án'kZu fd;k x;kA ^esjk xk¡o esjk xkSjo* igy esa 22 
oSKkfud lewgksa ds ek/;e ls 103 xk¡oksa esa rduhdh rFkk vU; —f"k 
lEcaf/kr tkudkjh le;&le; ij miyC/k djokbZ xbZA

fdlku esyk vkSj —f"k uokpkj fnol dk 23 flrEcj dks 
vk;kstu fd;k x;k] ftlesa jktLFkku ds fofHkUu ftyksa ds 3]000 
fdlkuksa] ftlesa 900 —"kd efgyk,¡ Hkh lfEefyr Fkh] us Hkkx fy;kA 
bl volj ij lkr fdlkuksa dks muds }kjk —f"k rduhdkas dks viukus 
,oa muds Álkj esa fd;s x;s ljkguh; ;ksxnku gsrq ̂dktjh fdlku 
fe=* ds :i esa lEekfur fd;k x;kA 

o"kZ ds nkSjku 9]345 vkxarqdksa us —f"k lwpuk çkS|ksfxdh dsUæ dk 
Hkze.k fd;kA dqy 17]470 fdlkuksa vkSj [ksfrgj efgykvksa ds fy, 
laLFkku ds fofHkUu foHkkxksa] çknsf'kd vuqla/kku dsUækas ,oa —f"k foKku 
dsaæks }kjk 319 çf'k{k.k dk;ZØe vk;ksftr fd, x,A laLFkku }kjk 
vk;ksftr fofHkUu vxz iafä çn'kZuksa ls vyx&vyx xk¡o ds 2]202 
fdlkuksa dks ykHk feykA 

deZpkfj;ksa dh {kerk fuekZ.k dk;ZØe ds rgr 16 oSKkfudksa] 13 
rduhdh vkSj 5 ç'kklfud vf/kdkfj;ksa us fofHkUu çf'k{k.k dk;ZØeksa 
esa Hkkx fy;kA bl o"kZ laLFkku }kjk ,d xzh"edkyhu çf'k{k.k f'kfoj] 
pkj y/kq vof/k ikB~;Øe] vkiwfrZ J`a[kyk çcaèku vkSj foi.ku fo"k; ij 
fo'o cSad }kjk Ák;ksftr çf'k{k.k ,oa nks fparu&eaFku l=ksa dk 
vk;kstu fd;k x;kA bl lky rkS'k ¼rqEck½ ds Qy dk eqjCck vkSj 
dSaMh] Xokj ikBk dSaMh ds çlaLdj.k dh dk;Zfof/k ,oa XokjikBk ls 
vy‚bu dks vyx djus dh fof/k ds fy, laLFkku dks rhu isVsaV tkjh 
gq,A

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 mi;ksxh gksxkA

(vkseizdk'k ;kno)
funs'kd

predominance of Funambulus pennanti (36.8%) in kharif 
and Tatera indica (26.9%) in rabi season.

A tunnel-type solar dryer of triangular shape was 
developed at Leh for drying of apricot and it was found that 
drying of halved fruits resulted in considerable time saving 
compared to drying of whole fruits. The average efficiency 
of the phase change material based photovoltaic thermal 
hybrid solar dryer was found to be 16.7 per cent. 

Improved varieties of dual purpose barley (RD-2035), 
fodder crop lucerne (Alamdar-51) and fodder beet (JK-
Kuber) were demonstrated at 28 farmers' fields during rabi 
season in Harsolav village of Nagaur District. 

Ninety varieties of arid zone crops were grown in 'Crop 
Cafeteria' established at the institute's farm to demonstrate 
their comparative performance and characteristics to 
stakeholders. Under Mera Gaon Mera Gaurav programme, 
agriculture technologies, knowledge and advisories were 
disseminated in 103 villages through 22 teams of scientists. 

A farmers' fair cum agriculture innovation day was 
organized on 23 September in which more than 3,000 
farmers, including 900 women, from different parts of 
Rajasthan participated. Seven farmers were given CAZRI 
Kisan Mitra Award in recognition of their significant 
contribution in adoption and dissemination of agricultural 
technologies. 

About 9,345 stakeholders visited Agricultural 
Technology Information Center during the year. Total 319 
trainings were organized for 17,470 farmers and farm 
women by different divisions, regional research stations and 
KVKs of the institute. Front Line Demonstration conducted 
by the institute benefitted 2,202 farmers.

Under capacity building program for employees, 16 
scientists, 13 technical and five administrative personnel 
attended various trainings. One summer school, four model 
training courses, four trainings for extension workers, one 
World Bank sponsored 'Supply Chain Management Training' 
and two brainstorming sessions were organized by the 
institute during the year. This year, the institute was granted 
three patents for preserve and candy of toosh (tumba), Aloe 
candy and process of isolation of Aloin from Aloe vera.

I hope that the stakeholders involved in development of 
arid regions will find the research, development and 
extension activities documented in this report interesting and 
useful.

(O.P. Yadav)
Director
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lhdj vkSj >qa>uwa ftyksa ds 21]217 gsDVs;j {ks= esa ikap 
LFkyksa ds 22 xkaoksa ds çkdfrd lalkèkuksa dk loZs{k.k fd;k x;kA 
flafpr {ks=ksa dh e`nk esa dkcZfud dkcZu esa 23&42 çfr'kr o 
miyCèk QkLQksjl esa 18&47 çfr'kr dh o`f) gqbZ gS vkSj miyCèk 
iksVsf'k;e esa 8&10 çfr'kr rd dh deh vkbZ gSA

fofHkUu Hkwfe mi;ksx ç.kkfy;ksa esa] isM+ ds tehu ls Åij vkSj 
uhps ds Hkkx esa tSoHkkj dkcZu fljksgh ftys esa Øe'k% 0-48&84-9 
rFkk 0-11&20-32 Vu çfr gsDVs;j rFkk ckM+esj ftys esa Øe'k% 
0-99&25-58 vkSj 0-25&20-32 Vu çfr gsDVs;j FkkA ikyh esa 
fofHkUu Hkwfe mi;ksx ç.kkfy;ksa esa e`nk dkcZu Mkbv‚DlkbM çokg 
1-21±0-42 ls ysdj 3-28±1-26 fd-xzk- çfr ?kaVk çfr gsDVs;j FkkA 
d.kh; dkcZu dk dqy dkcZu esa vkSlr ;ksxnku chdkusj dh feêh 
esa 15-5 çfr'kr vkSj Hkqt dh feêh esa 12-5 çfr'kr FkkA 21 o`{k 
çtkfr;ksa dh rus vkSj 'kk[kkvksa dk dk"B fof'k"V xq#Ro fuèkkZfjr 
fd;k x;kA

ueZnk ugj dh tSlyk ,oa okad forfjdk flapu {ks= esa 
ekud LFkku fuèkkZfjr fd, x,A çR;sd forfjdk esa rhu ekud 
e`nk çksQkby [kksns x, vkSj mudk vUos"k.k fd;k x;kA

chdkusj esa rhu Hkwfe mi;ksx ç.kkfy;ksa esa ok;q vijnu ls 
twu esa e`nk âkl vfèkdre Fkk tks ijrh Hkwfe ls 3]792 fd-xzk- çfr 
gsDVs;j çfr fnu rFkk pkjkxkg Hkwfe ls 252 fd-xzk- çfr gsDVs;j 
çfr fnu FkkA

cksjkthuslh] fltyfiuslh] dSIifjMslh] dSjhvksQkbZyslh] 
lsykLVªslh ,oa psuksiksfM;klh ds c‚Vfudy laxzg ds nLrkost 
rS;kj fd, x, vkSj ySfeuj xq.kksa ds vkèkkj ij oxÊ—r fd, x,A

pkjkxkg ?kklksa vkSj nyguksa esa vatu ¼85½] lso.k ¼111½ eksMk 
/kke.k ¼42½] xzke.kk ¼47½] cqjM+k ¼24½] eqjB ¼2½] vijkftrk ¼9½] 
pkjk lse ¼2½ vkSj csdfj;k ¼1½ ds tuunzO; dk j[k j[kko fd;k 
x;kA vuqla/kku iz{ks= ij isM+ksa dh iztkfr;ksa esa [kstM+h ¼11½] dqEeV 
¼15½] tky ¼24½ vkSj jksfgM+k ¼11½ rFkk csj dh 38 fdLeksa ,oa esgUnh 
ds 20 ifjxzg.kksa dk Hkh j[k j[kko fd;k x;kA

vatu ?kkl dh izfof"B ohVhlhlh&15&3 ls] rRi'pkr 
ohVhlhlh&15&8 vkSj ohVhlhlh&15&9 ls lokZf/kd gjk o lw[kk 
pkjk izkIr gqvkA ohVhlhlh&15&2 esa lokZf/kd iÙkh&ruk vuqikr 
¼3-08½ ntZ fd;k x;kA 

Five clusters of twenty two villages covering 21,217 

ha area of Sikar and Jhunjhunu districts were surveyed for 

natural resources assessment. The soils in irrigated 

croplands showed accumulation of organic carbon and 

available P by 23-42 and 18-47 per cent, respectively and 

depletion of available potassium by 8-10 per cent 

compared to soils of rainfed croplands.

The above and below ground tree biomass carbon 

from different land use systems ranged from 0.48-84.9 t C 
-1 -1ha and 0.11-20.32 t C ha  in Sirohi district and 0.99-25.58 

-1 -1t C ha  and 0.25-20.32 t C ha , respectively in Barmer 

district. The soil CO  flux ranged from 1.21±0.42 to 2

-1 -13.28±1.26 kg h  ha  in different land use systems in Pali. 

Average contribution of particulate C towards total C was 

15.5 per cent in soils of Bikaner and 12.5 per cent in soils 

of Bhuj. Wood specific gravity of stem and branches of 21 

tree species was determined. 

Three benchmark soil profiles were characterized in 

each of Jaisla and Vank distributaries of Narmada 

command area in Sanchore tehsil.

At Bikaner site, maximum soil loss due to wind 

erosion was observed in the month of June that varied 
-1 -1 -1 -1from 3792 kg ha  d  from bare soil to 252 kg ha  d  in 

pasture land.

Botanical collections belonging to Boraginaceae, 

Caesalpiniaceae, Capparidaceae, Caryophyllaceae, 

Celastraceae and Chenopodiaceae families were 

documented and morpho-metrically classified based on 

laminar features.

Accessions of range grasses and legumes like 

Cenchrus ciliaris (85), Lasiurus sindicus (111), C. 

setigerus (42), Panicum antidotale (47), Cymbopogon 

spp. (24), P. turgidum (2), Clitoria ternatea (9), Lablab 

purpureus (2) and Indigofera (1) were maintained. Tree 

species viz., Prosopis cineraria (11), Acacia senegal (15), 

Salvadora oleoides (24) and Tecomella undulata (11) 

were also maintained at research farm along with 38 

varieties of ber and 20 cultivars of mehendi.
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eksMk /kke.k ds lefUor iz;ksx ds r`rh; o"kZ esa 
ohVhlh,l&15&1 ls lokZf/kd gjk pkjk mit izkIr gqbZ] blds 
ckn ohVhlh,l&15&4 dh mit Fkh] tcfd ohVhlh,l&15&8 ls 
lokZf/kd 'kq"d inkFkZ mRikndrk feyhA

lso.k ?kkl ds ifjxzg.k dktjh&2433 o dktjh&2453 ls 
Øe'k% lokZf/kd gjk ¼6822 fd-xzk- Áfr gsDVs;j½ o lw[kk ¼3983 
fd-xzk- Áfr gsDVs;j½ pkjk izkIr gqvkA dktjh&2453 ds ikS/ks 
lokZf/kd Å¡ps ¼86-1 ls-eh-½ FksA 

cktjk vkuqokaf'kd lq/kkj dk;ZØe dss rgr 184 ubZ ladj 
cktjk ykbZuksa dk ewY;kadu pkj ladj ijh{k.kksa esa fd;k x;k 
ftlesa ladj vkblh,e,&04999, × lhtsMvkb&2014@3 ¼cht 
mit 3688 fd-xzk- Áfr gsDVs;j( 47 fnu esa 50 izfr'kr iq"iu½ ,oa 
ladj vkblh,e,&93333, × lhtsMvkb&2003@1 ¼cht mit 
3502 fd-xzk- Áfr gsDVs;j( 44 fnu esa 50 izfr'kr iq"iu½ 
vk'kktud ik;s x;sA gfjr ckyh O;kf/k tk¡p esa 150 cktjk ladjksa 
dk ewY;kadu gfjr ckyh jksx xzflr {ks= esa fd;k x;k ,oa flQZ 09 
ladj ykbZusa gfjr ckyh jksx ds fy, laosnu'khy ikbZ xbZaA 
çk—frd ifjfLFkfr;ksa esa CykLV jksx çfrjks/kdrk ds fy, rhu 
ladj ¼vkbZlh,e,s&88004, × lhtsMvkbZ&20058@22] 
vkbZlh,e,s&93333, × lhtsMvkbZ&2014@1] vkbZlh,e,s × 

09666, × lhtsMvkbZ&2002@19½ ,oa rhu dktjh vUr%çtkr 
ykbZuksa ¼lhtsMvkbZ&2013@1] lhtsMvkbZ&2011@1 ,oa 
lhtsMvkbZ&2013@2½ dk p;u fd;k x;kA vkbZ-lh-,-
vkj&bZØhlsV lg;ksx dk;ZØe ds varjxr ifj{k.kkas esa ls 506 
vk'kktud larfr;ksa dk p;u fd;k x;k ftUgsa çtuu dk;ZØe esa 
vUr%çtkr ,oa ladj ykbZusa fodflr djuss ds fy, Á;kssx esa yk;k 
tk,xkA 

Xokj ds pkSng thu izk:iksa ds mit ijh{k.k esa tkap fdLe 
,p th&2&20 ¼1644 fd-xzk- izfr gsDVs;j½ dh rqyuk esa vf/kdre 
cht mit thuizk:i lh,tsMth&17&19 ¼1903 fd-xzk- izfr 
gsDVs;j½ rRi'pkr~ lh,tsMth&16&12 ¼1842 fd-xzk- izfr 
gsDVs;j½ ,oa lh,tsMth&17&4 ¼1770 fd-xzk- izfr gsDVs;j½ esa ntZ 
dh x;hA bl o"kZ nks izfof"V;kssa ¼lh,tsMth&15&5 ,oa 
lh,tsMth&15&7½ dks cgqLFkkfud ijh{k.k esa 'kkfey fd;k x;kA 

chth; erhjk dh tk¡p fdLe ,lds,uds&1102 ¼294 
fd-xzk- izfr gsDVs;j½ dh rqyuk esa izfof"V lh,tsMtsds&13&1 
¼343 fd-xzk- izfr gsDVs;j½ esa vf/kdre cht mit izkIr gqbZ tks fd 
16-7 izfr'kr vf/kd FkhA pkj o"kksZa ,oa rhu LFkyksa ds ewY;kadu esa 
thuizk:i lh,tsMtsds 13&1 ,oa 13&2 us tkap fdLe ¼thds&1½ 
dh rqyuk esa 24-9 ,oa 32-5 izfr'kr vf/kd cht mit n'kkZ;hA 

In Cenchrus ciliaris, maximum green and dry fodder 

yield was recorded in the entry VTCC-15-3 followed by 

VTCC-15-8 and VTCC-15-9. VTCC-15-2 recorded 

maximum leaf stem ratio (3.08). 

In the third year of the coordinated trial of Cenchrus 

setigerus, maximum green fodder yield was recorded for 

VTCS-15-1 followed by VTCS-15-4, whereas maximum 

dry matter productivity was recorded from VTCS 15-8. 

-1In Lasiurus sindicus maximum green (6822 kg ha ) 
-1and dry matter (3983 kg ha ) yields were exhibited by 

accession CAZRI-3433 and 2453, respectively. 

Accession CAZRI-2453 also had tallest plants (86.1 cm). 

In pearl millet genetic improvement programme, 

184 new single cross hybrids were evaluated in four 

hybrid trials, of which cross ICMA 04999A × CZI-2014/3 
-1(seed yield: 3688 kg ha ; 50% flowering of 47 days) 

followed by cross ICMA 93333A × CZI-2003/1 (seed 
-1yield: 3502 kg ha ; 50% flowering of 44 days) were found 

promising. Disease screening under sick plot for downy 

mildew showed that out of 150 hybrids only nine were 

susceptible. Under field conditions blast disease 

resistance was observed in three hybrids viz., ICMA-

88004A × CZI-20058/22, ICMA-93333A × CZI-2014/1, 

ICMA-09666A × CZI-2002/19 and three inbreds viz., 

CZI-2013/1, CZI-2011/1 and CZI-2013/2. Under ICAR-

ICRISAT collaborative program, 506 promising 

progenies were selected for development of inbred 

restorers and hybrids adapted to arid region. 

Among fourteen clusterbean genotypes evaluated, 

genotype CAZG-17-19 recorded highest seed yield (1903 
-1 -1kg ha ) followed by CAZG-16-12 (1842 kg ha ) and 

-1CAZG-17-4 (1770 kg ha ) compared to best check HG-2-
-120 (1644 kg ha ). Two entries (CAZG-15-5 and CAZG-

15-7) were contributed to CVT for multi-location testing. 

Entry CAZJK-13-1 of seed purpose watermelon 
-1recorded highest seed yield (343 kg ha ) and showed 16.7 

per cent superiority over check variety SKNK-1102 (294 
-1kg ha ). Evaluation over 4 years and 3 locations has 

resulted in identification of genotype CAZJK-13-1 and 

CAZJK-13-2 which gave 24.9 and 32.5 per cent higher 

seed yield, respectively over check variety (GK-1). 



dk;Zdkjh lkjka'k
Executive Summary

3

ewax ds 320 thuksVkbIl ds ijh{k.k esa] loZJs"B psd 

th,evks&2 ds eqdkcys] 24 thuksVkbIl us mit esa csgrj çn'kZu 

fd;kA vkj,ech&35] vkj,ech&280] vkj,ech&34 us mPp 

mit fn[kkbZA 

xsgw¡ dh 43 fdLeksa dk ewY;kadu yo.kh; vkSj {kkjh; e`nk 

ifjfLFkfr o çfrPNknu ulZjh esa ikyh esa fd;k x;kA ewY;kafdr 

fdLeksa eas lcls vf/kd nkuk mit ,ychih&2016&3 ¼3820 

fd-xzk- çfr gsDVs;j½ us nh blds ckn Øe'k% MCY;w,p&1622 

¼3632 fd-xzk- çfr gsDVs;j½] jkt&4506 ¼3582 fd-xzk- çfr 

gsDVs;j½] dsvkj,y&390 ¼3295 fd-xzk- çfr gsDVs;j½] jkt&4498 

¼2770 fd-xzk- çfr gsDVs;j½] dsvkj,y&19 ¼2757 fd-xzk- çfr 

gsDVs;j½ Fkh] tcfd lcls de mit nsus okyh fdLesa 

dsvkj,y&377 ¼2216 fd-xzk- çfr gsDVs;j½] vkSj dsvkj,y&391 

¼1520 fd-xzk- çfr gsDVs;j½ FkhA 

ulZjh ifjfLFkfr;ksa esa Xokj esa fcuk jkbtksfc;e mipkfjr 

chtksa dh rqyuk esa eq[; rus ,oa tM+ esa thchvkj&12] 

thchvkj&16] thchds&20] thchds&21¼2½ vkSj thchds&32 }kjk 

yEckbZ esa c<+r feyhA tM+ xkaBksa dh la[;k vuqipkfjr chtksa dh 

rqyuk esa lHkh mipkfjr chtksa esa T;knk jghA eksB esa jkbtksfc;y 

Vhdksa] ,echvkj&7] ,echvkj&8] ,echvkj&10] ,echds&8 rFkk 

,echds&15 }kjk eq[; rus dh yEckbZ vf/kd ikbZ x;hA gjs ikS/ks 

dk Hkkj] xkaBksa dh la[;k ,oa tM+ dh yEckbZ lHkh rjg ls 

vuqipkfjr chtksa dh rqyuk esa vf/kd jghA

vukt] nkyksa o ?kklksa dk 9585 fd-xzk- lR; yscy cht rFkk 

ewax o eksB dk 14500 fd-xzk- cht iSnk fd;k x;kA eksB dh fdLe 

dktjh eksB 2 dk 700 fd-xzk- iztud cht] jk"Vªh; cht 

ifj;kstuk ¼Qlysa½ ds vUrxZr iSnk fd;k x;kA

jktLFkku ,oa xqtjkr ls ,df=r esganh ds dkf;d 

tuunzO; }kjk loaf/kZr 20 ifjxzg.kksa esa vkuqoakf'kd fofo/krk ds 

v/;;u ds fy;s vkbZ,l,lvkj ekdZj dh rqyuk esa LdkWV ekdZj 

vf/kd izHkkoh ik;s x;sA 

if'peh jktLFkku ds 12 ftyksa ls jksfgM+k ds ckbl ¼22½ 

fofo/k ikWI;qys'ku ds 119 isM+ksa ds uewuksa esa cgq:idrk ntZ djus esa 

vkbZ,l,lvkj ekdZj ¼61-76 izfr'kr½ dh rqyuk esa vkj,ihMh 

ekdZj ¼69-05 izfr'kr½ vf/kd izHkkoh ik;s x;sA vkbZ,l,lvkj 

¼Øe'k% 64 ,oa 36 izfr'kr½ ,oa vkj,ihMh ¼Øe'k% 71 ,oa 29 

izfr'kr½ ekdlZ }kjk i‚I;qys'ku ds chp ,oa i‚I;qys'ku ds Hkhrj 

ekStwn izfr'kr vkuqokaf'kd fofo/krk esa dkQh vUrj ns[kk x;kA 

Among 320 genotypes of mung bean tested, 24 

genotypes performed better in yield compared to best 

check GMO-2. RMB-35, RMB-280, RMB-34 were high 

yielders. 

Forty three entries of wheat were evaluated for 

salinity/alkalinity tolerance in field and in screening 

nursery at RRS, Pali. Variety LBP-2016-3 produced 
-1highest grain yield (3820 kg ha ) followed by WH 1622 

-1 -1(3632 kg ha ), Raj 4506 (3582 kg ha ), KRL390 (3295 kg 
-1 -1 -1ha ), RAJ 4498 (2770 kg ha ) and KRL 19 (2757 kg ha ), 

while lowest grain yield was recorded in KRL 377 (2216 
-1 -1kg ha ) and KRL 391 (1520 kg ha ). 

In clusterbean, rhizobial cultures from Bikaner and 

Barmer namely GBR-12, GBR-16, GBK-20, GBK-21(2) 

and GBK-32 resulted in higher shoot lengths and root 

lengths as compared to control under nursery conditions. 

Nodule number was higher in all the treatments as 

compared to control. In moth bean, MBR-7, MBR-8, 

MBR-10, MBK-8 and MBK-15 gave higher shoot 

lengths, whereas root length, plant fresh weight and 

nodule number were higher in all treatments as compared 

to control under nursery conditions. 

In total 9585 kg of truthfully labelled seed of cereals, 

pulses and grasses and 14500 kg seed of mung bean and 

moth bean were produced. Seven quintals breeder seed of 

moth bean variety CAZRI Moth 2 (CZM-2) was produced 

under National Seed Project (NSP). 

Among twenty vegetatively propagated cultivars of 

henna (Lawsonia inermis L.) collected from Gujarat and 

Rajasthan, SCoT markers proved better than the ISSR 

markers for genetic diversity study. 

The RAPD markers  (69.05%) detected  

polymorphism more efficiently compared to ISSR 

(61.76%) among the 119 trees of Tecomella undulata 

belonging to 22 diverse populations from 12 districts of 

western Rajasthan. The percent variability within and 

between populations varied among ISSR (64 and 36% 

respectively) and RAPD (71 and 29%) markers. 

Tissue culture raised date palm plants attained more 

than 3.5 m height and canopy spread of 397 cm after three 

years of establishment. Flowering was recorded in 93.2 

per cent plants with 9.35 spathes per plant. 
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Ård lao/kZu fof/k }kjk fodflr [ktwj ds ikS/kksa dh rhu 

lky dh LFkkiuk ds ckn yEckbZ 3-5 ehVj rFkk dSuksih 397 ls-eh- 

gks xbZA bu ikS/kksa esa iq"iu dh çfr'krrk 93-2 izfr'kr vkSj eknk 

iq"iØeksa dh vkSlr la[;k 9-35 izfr ikS/kk ntZ dh xbZA

d‚fMZ;k ?kjkQ vkSj dksfMZ;k feDlk esa csgrj LFkkiu vkSj 

fodkl ns[kk x;k] tcfd xzsfo;k foykslk esa lcls /kheh xfr ls 

fodkl ik;k x;kA 2500 ihih,e th,3 $ 1 izfr'kr iksVsf'k;e 

ukbVªsV ds tfy; feJ.k ls cht mipkfjr djus ls cht dk 

vadqj.k lcls tYnh ¼4-33±0-33 fnu½ o lcls T;knk ¼79-47 

izfr'kr½ ns[kk x;kA 

cktjk o eksB dh mRikndrk [kstM+h vk/kkfjr —f"k okfudh 

ç.kkyh esa T;knk ikbZ xbZA tcfd ewax o Xokj dh mRikndrk —f"k 

m|kfudh es T;knk ikbZ xbZA gkMZfofd;k fcUukVk vk/kkfjr 

pkjkxkg ç.kkyh dh 'kq"d mit lokZf/kd jgh rRi'pkr ,bZysUFkl 

,Dlsylk vk/kkfjr pkjkxkg dh mRikndrk jghA ,dh—r —f"k 

ç.kkyh vk/kkfjr O;oLFkk ij j[kh xbZ Fkkjikjdj xk;ksa dh nqX/k 

mRikndrk 305 fnuksa esa 2064-28 yhVj vkSj 350 fnuksa esa 2407-58 

yhVj jghA 

laLFkku ds tSfod ç{ks= esa cktjk dh ladj iztkfr ,e-ih-

,e-,p-&17 dh mit 2806-9 fd-xzk- izfr gsDVs;j] ewax dh mit 

1376-3 fd-xzk- izfr gsDVs;j vkSj fry dh mit 306 fd-xzk- izfr 

gsDVs;j FkhA fdlkuksa ds [ksrksa esa fry vkSj ewax dh vkSlr mit 

Øe'k% 217-5 fd-xzk- izfr gsDVs;j vkSj 1353-65 fd-xzk- vukt izfr 

gsDVs;j FkhA ykHkkFkhZ fdlkukas esa ls 65-83 çfr'kr us tSfod [ksrh 

dh rduhdsa viukbZ tcfd xSj ykHkkFkhZ fdlkuksa esa ls 46-14 

çfr'kr us rduhdsa viukbZA

vf/kdre i.kZ iru vatu o`{k esa rFkk mlds ckn [kstM+h 

rFkk U;wure jksfgM+k o`{k esa ik;k x;kA i.kZ iru dks fo?kfVr gksus 

esa [kstM+h] jksfgM+k vkSj vatu esa Øe'k% 13] 9 rFkk 15 ekg dk 

le; yxkA [kstM+h ¼38 o"kZ½] vatu ¼25 o"kZ½ vkSj jksfgM+k ¼27 o"kZ½ 

o`{kksa esa vkSlr HkaMkfjr dkcZu Øe'k% 141 fd-xzk- izfr o`{k] 92 

fd-xzk- izfr o`{k vkSj 24 fd-xzk- izfr o`{k ikbZ xbZA 

xwank dk dkfydk;u }kjk okuLifrd ço/kZu djus ds fy, 

10 × 25 ls-eh- lkbt dh FkSfy;ksa esa ikS/k'kkyk feJ.k 6%1%1 ¼jsr % 

fpduh feÍh % [kkn½ vuqikr dk mi;ksx djrs gq, NksVs Qy okys 

xwans ds chtksa dk ewyo`ar bLrseky djuk lcls vPNk ik;k x;k A

ikS/ks ds fodkl ds lkFk&lkFk dk;Zdh fo'ks"krkvksa ds vk/kkj 

ij ,-,p-,y-,l- ykax&1] ,u-,l-,l-D;w-&55] vktkn 

Cordia gharaf and C. myxa showed better 

establishment and growth, while Grewia villosa showed 

slowest growth. The seeds treated with aqueous solution 

supplemented with 2500 ppm GA  and 1 per cent KNO , 3 3

resulted in earliest germination initiation (4.33±0.33 

days) and maximum (79.47%) germination percentage. 

Irrespective of varieties, the yield of pearl millet and 

moth bean  was highest under Prosopis cineraria based 

agroforestry system. The highest yields of green gram and 

clusterbean were recorded under ber based agri-horti 

system. Maximum forage (grass + top feed) was recorded 

under H. binata based silvi-pasture system followed by 

Ailanthus excelsa + grass system. The average lactation 

yield of Tharparkar cows was 2064.28 litre in 305-days 

and 2407.58 litres in a lactation period of 350 days 

maintained in integrated farming system. 

At model organic farm of the institute, highest yield 
-1of pearl millet hybrid MPMH-17 was 2806.9 kg ha  
-1whereas for mung bean and sesame, it was 1376.3 kg ha  

-1and 306 kg ha . Average yield of sesame and mung bean at 
-1 -1farmers' fields was 217.5 kg ha  and 1353.65 kg ha , 

respectively. Average adoption of organic farming by 

beneficiary farmers was 65.83 per cent and by non- 

beneficiary farmers it was 46.14 per cent. 

Annual litter fall was highest in H. binata followed 

by P. cineraria and lowest in T. undulata. Time of 

decomposition for litter of P. cineraria, T. undulata and H. 

binata were 13, 9 and 15 months, respectively. Average 

carbon stock of P. cineraria (38-year-old), H. binata (25-
-1year) and T. undulata (27-year) trees were 141 kg tree , 92 

-1 -1kg tree and 24 kg tree , respectively. 

For propagation of lasoda, small fruit gonda as 

rootstock in 10 cm × 25 cm polybags and nursery mixture 

of sand, clay and compost manure in 6:1:1 ratio was found 

to be best combination. 

Based on growth as well as physiology, genotype 

AHLS Long-1, NSSQ-55, Azad Pumpkin-1 and Pusa 

Chikni were found as the promising genotypes to be used 

as rootstocks for grafting cucumber under water stress 

condition. 

Pearl millet and mung bean grain yield increased 

significantly with the application of organo-mineral prills 
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iaifdu&1 vkSj iwlk fpduh dks ikuh dh deh dh fLFkfr essa [khjs 

dh xzkf¶Vax gsrq ewyo`ar ds :i esa mi;ksx djus ds fy, 

vk'kktud tuuæO; ds :i esa ik;k x;kA

v‚xsZuks&[kfut fçYl ,oa eqfj,V v‚Q iksVk'k ds mi;ksx ls 

cktjk esa Øe'k% 48 Áfr'kr vkSj 31 Áfr'kr ,oa ewax dh mit esa 

Øe'k% 37 Áfr'kr vkSj 19 Áfr'kr dh c<+ksrjh gqbZA 

v‚xsZuks&[kfut fçYl ds mi;ksx ls eqfj,V v‚Q iksVk'k ds 

mi;ksx ds eqdkcys cktjk vkSj ewax dh mit esa 13 vkSj 15 

Áfr'kr c<+ksrjh ntZ dh xbZA

VekVj esa lokZf/kd Qy la[;k Vh-vkj-&4266 esa ikbZ xbZ 

¼68-4 çfr ikS/kk½] tks fd Qy dh ek=k dh –f"V ls ek;yk ds 

leku FkhA fdLe ek;yk] Vh-vkj-&4343] Vh-vkj-&4266 rFkk 

Vh-vkj-&4293 mPpre mit çnf'kZr dj ds 'kq"d {ks= esa 

xzhugkml ds vanj mPp mRiknu {kerk nsus esa l{ke ikbZ xbZaA 

iÙksnkj vkSj Qyksa okyh nl vyx&vyx lfCt;k¡ Nr ij 

mxkbZ x;hA ,p-Mh-ih-bZ- cSx esa lfCt;ksa dh o`f) ,oa mit ,y-Mh-

ih-bZ- dh rqyuk esa vf/kd ikbZ xbZA

X;kjg o"khZ; >kM+h vk/kkfjr Ñf"k&okfudh iz.kkfy;ksa esa Qksx 

vk/kkfjr Ñf"k&okfudh iz.kkfy;ksa esa ykuk vk/kkfjr Ñf"k&okfudh 

iz.kkfy;ksa dh rqyuk esa mPp dkcZu tCrh nj vkSj ok;qeaMyh; 

dkcZu MkbZ vkWDlkbM 'keu ik;k x;kA Ek``nk esa dkcZu tCrh nj 

Qksx o ykuk vk/kkfjr Ñf"k&okfudh iz.kkfy;ksa }kjk Øe'k% 0-

31&0-34 Vu izfr gsDVs;j izfr o"kZ o 0-29&0-33 Vu izfr gsDVs;j  

izfr o"kZ ntZ gqvkA

Ckhdkusj esa rhu Xokj&vk/kkfjr Qly iz.kkfy;ksa esa ls 

Xokj&xsg¡w lokZf/kd mRiknd jghA blds ckn Xokj&ljlksa rFkk 

Xokj&bZlcxksy dh mRikndrk FkhA Xokj&bZlcxksy lokZf/kd 

equkQs okyh iz.kkyh jghA blds ckn Xokj&ljlksa rFkk Xokj&xsg¡w 

jghA xgjh tqrkbZ rFkk xkscj dh [kkn dk 10 Vu izfr gsDVs;j dh 

nj ls mi;ksx djus ij Qly iz.kkfy;ksa dh mRikndrk esa Øe'k% 

12 rFkk 24 Áfr'kr o`f) gqbZA

xqtjkr ds j.k {ks= ls pkj pkjs ;ksX; yo.kksn~fHkn] 

Liksjkscksyl ekjthusVl] ,Y;qjksil ysxksiksbZMst] L;qMk 

U;qMhQyksjk vkSj Øslk ØhVhdk esa ls Liksjkscksyl vkSj ,Y;qjksil 

lss Øe'k% vf/kdre gjk ¼22-5 vkSj 19-8 Vu izfr gsDVs;j½ vkSsj 

lw[kk ¼3-16 vkSj 4-03 Vu izfr gsDVs;j½ pkjs dk mRiknu ÁkIr 

gqvkA 

(48% and 37%) and muriate of potash (31% and 19%) 

over control. Application of organo-mineral prills 

increased pearl millet and mung bean yield by 13 and 15 

per cent in comparison to muriate of potash.

In tomato varieties for polyhouse, the highest fruit 
-1number was found in TR-4266 (68.4 plant ), which was 

statistically similar to the per plant fruit yield with Myla. 
-1The highest average fruit weight (166.8 g fruit ) with 

-1lowest fruit number (40.3 plant ) was recorded in TR-

4293. High yield attributes of hybrids Myla, TR-4343, 

TR-4266 and TR-4293 indiated their suitabilities for 

production under greenhouse in arid regions. 

The growth and yield of leafy and fruit vegetables 

grown on rooftop were higher in HDPE grow bags 

compared to LDPE grow bags.

In eleven years old shrub based agroforestry 

systems, the C. polygonoides based agroforestry system 

showed higher carbon sequestration rate and CO  2

mitigation as compared to H. salicornicum based system. 

Organic carbon sequestration rate in soil was 0.31-0.34 t 
-1 -1ha  y  in C. polygonoides based system and 0.29-0.31 t 
-1 -1 ha  y in H. salicornicum based agroforestry system. 

Among the three clusterbean based cropping 

systems evaluated at Bikaner, clusterbean - isabgol was 

most profitable, followed by clusterbean - mustard and 

clusterbean-wheat. Deep tillage and FYM application @ 
-110 t ha  improved yields by 12 and 24 per cent. 

Among four palatable halophytes Sporobolus 

marginatus, Aeluropus lagopoides, Suaeda nudiflora and 

Cressa cretica from saline area of Great and Little Ranns 

of Kachchh, Sporobolus and Aeluropus gave maximum 
-1 -1fresh (22.05 and 19.8 t ha ) and dry (3.16 and 4.03 t ha ) 

fodder yields, respectively. 

Six accessions of Opuntia ficus-indica, namely, 

1270, 1271, 1308, 1287, Bianco Macomer and CAZRI 

Botanical Garden were identified as higher fodder 

yielders in Rann of Gujarat.  

Reduction in irrigation amount for summer 

clusterbean by 20 per cent reduced crop yield by 11.1 per 

cent. For renovation, two village ponds at Baorli Bambore 

and Agolai were identified. Both the ponds have 
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dPN] xqtjkr esa dsDVl ds N% ifjxzg.kksa dh igpku vf/kd 

pkjk iSnk djus okys ifjxzg.kksa ds :Ik esa dh xbZ] ftudk uke 

ifjxzg.k uEcj 1270] 1271] 1308] 1287] fc;kudk esdksej vkSsj 

dktjh cksVsfudy xkMZu gSA 

Xokj esa 20 izfr'kr flapkbZ dh ek=k esa deh djus ls mit 

11-1 izfr'kr de gks xbZA rkykcksa dk iqu#)kj djus ds fy;s 

ckojyh&cackssj vkSj vkxksykbZ xkao ds nks rkykcksa dk p;u fd;k 

x;kA nksuksa gh rkykcksa esa {ks=Qy yxHkx 5 gsDVs;j o tyxzg.k 

{ks= 200 gsDVs;j gSA nksuksa rkykcksa dh [kqyh ukyh dh vksj ls feêh 

dk {kj.k jksdus ds fy,] djat ds 150 vkSj uhe ds 50 ikS/kksa dks 

fdukjs ds fLFkjhdj.k ds fy, ukyh ij yxk;k x;kA Hkwfe dks 

tqrkbZ ds lkFk iM+rh j[kus ij e`nk dk vR;f/kd {kj.k gqvk tcfd 

ewax tSlh nyguh Qlyksa dk vukt okyh Qlyksa ds lkFk 

varjQly ysus ls e`nk {kj.k de gqvkA

/kkeu ?kkl ds pkjkxkgksa ij pjus okyh vkSj lkFk esa 

vko';drkuqlkj iwjd i'kq vkgkj ikus okyh Fkkjikdj xk;sa 

vkSlru 47-51±3-56 eghukas dh vk;q ij igyh ckj C;kbZA 305 

fnuksa ds nqX/k dky esa bu xk;ksa us vkSlru 2031-64±111-08 yhVj 

nw/k fn;kA iwjs nqX/k dky esa vkSlru ,d fnu esa vf/kdre 

8-33±0-94 yhVj nw/k fn;kA cgq&dVkbZ cktjk dk gjk pkjk 

f[kykus ls çk;ksfxd lewg dh xk;ksa dk çfr fnu nw/k mRiknu 

fcuk gjk pkjs okys lewg dh xk;ksa dh rqyuk esa vf/kd ik;k x;kA 

HksM+ vkSj cdjh esa mPp rkih; ruko ls dkf;Zd ekudksa ij gksus 

okys ifjorZuksa ij gq, 'kks/k esa cdfj;ksa dh rqyuk esa HksM+ksa esa 

'kkjhfjd rkieku] 'olu nj] ukM+h dh nj ,oa gheksXyksfcu Lrj esa 

vUrj vf/kd ik;k x;kA Pkkanu esa lsou ?kkl vk/kkfjr pkjkxkg 

ij yxkrkj pjkbZ ç.kkyh esa] 500 xzke lso.k ?kkl rFkk 200 xzke 

cgq&iks"kd feJ.k Áfr HksM+ Áfr fnu dh nj ls] iwjd vkgkj nsus ls 

HksM+ksa ds 'kkjhfjd Hkkj ,oa jä esa gheksXyksfcu vkSj Xywdkst ds Lrj 

dks fu;af=r j[kk tk ldkA foyk;rh ccwy dh Qfy;ksa ls cuk 

ckaVk pkj eghus ds fy, ikap xk;ksa dks f[kykus ij muds nw/k 

mRiknu esa 12-4 çfr'kr dh o`f) gqbZ ftlds ifj.kke Lo:i 5-2 

ykHk ykxr vuqikr ¼ch%lh vuqikr½ ds lkFk 21]212 :i;s dh 

vk; gqbZA cgq&iks"kd cêh f[kykbZ xbZ xk;ksa vkSj HkSalksa ds vkSlr 

nSfud nw/k mRiknu esa 11 çfr'kr o`f) gqbZ rFkk ykHk ykxr 

vuqikr xk;ksa ds fy;s 3-5 vkSj HkSalksa ds fy, 4-2 ik;k x;kA 

cdfj;ksa dks nqX/k dky ds nkSjku yxHkx 2-5 ls 3 eghus dh vof/k 

esa] 100 xzke çfr fnu çfr tkuoj dh nj ls dqy 6&8 fd-xzk- 

cgq&iks"kd feJ.k çfr tkuoj nsus ij muds nSfud nw/k mit esa 

submergence area of 5 ha and catchment area of about 200 

ha each. To control soil erosion at the side of open channel, 

150 saplings of karanj (Pongamia pinnata) and 50 

saplings of neem (Azadirachta indica) were planted along 

the channel of both the ponds for bank stabilization. 

Keeping land fallow and ploughing caused excessive soil 

erosion whereas, intercropping of leguminous crops such 

as green gram with the cereal crops was found to be 

advantageous in reducing soil erosion. 

The age at first calving of Tharparkar cattle 

maintained on Cenchrus sp. dominated pasture and 

supplementation with concentrate was 47.51±3.56 

months. The average lactation yield of cows was 

2031.64±111.08 litres in 305-days. Average peak milk 

yield during lactation was 8.33±0.94 litres. The milk yield 

per day of cows given green fodder of multi-cut pearl 

millet was more than the milk yield of control group. 

Differences in physiological, haematological and 

biochemical parameters with respect to thermal stress 

were found to be more conspicuous in sheep breeds 

compared to goat breeds. Jaisalmeri breed of sheep at 

Chandan, maintained under continuous grazing system on 

sevan (Lasiurus sindicus) pasture, maintained body 

weight, haemoglobin and blood glucose levels if 
-1supplementary feeding of sevan grass @ 500 g animal , 

-1balanced concentrate feed @ 200 g animal  and health 

care was provided to the animals during lean period. 

Prosopis juliflora pods based concentrate mixture fed to 

five cattle for four months increased their milk yield by 

12.4 per cent resulting in total returns of Rs. 21212 with 

B:C ratio of 5.2. The average daily milk yield of cows and 

buffalo increased by 11 per cent with B:C ratio of 4.5 for 

cows and 5.7 for buffalo when they were fed 8-10 multi 

nutrient blocks for three months. Supplementing the diet 

of four goats with multi-nutrient mixture for three months 
-1@ 100 g d  during lactation increased daily milk yield by 

11.4 per cent with B:C ratio of 2.5. The green and dry 

fodder yields from second cut of sole Napier hybrid were 

significantly higher than the Napier yields obtained in 

different legume intercrop combinations. The application 
-1 of 60 kg P ha gave 43.3 and 29.0 per cent higher green and 

-1dry fodder yields than respective yields with 40 kg P ha . 

About 20,180 Acacia senegal trees in five districts of 

western Rajasthan were treated with CAZRI gum inducer. 
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11-4 çfr'kr dh o`f) gqbZ vkSj ykHk ykxr vuqikr 2-5 jgkA 

usfi;j gkbfczM dks ,dy dh vis{kk pkjk nyguh Qlyksa ds lkFk 

yxkus ij lkaf[;dh; :i ls lcls vf/kd gjk ,oa lw[kk pkjk 

çkIr gqvkA pkjk nyguksa esa 60 fd-xzk- QkLQksjl çfr gsDV;j nsus 

ij lcls vf/kd gjk ,oa lw[kk pkjk çkIr gqvk tks 40 fd-xzk- 

QkLQksjl çfr gsDVs;j dh rqyuk esa Øe'k% 43-3 ,oa 29-0 çfr'kr 

vf/kd FkkA 

if'peh jktLFkku ds 5 ftyksa esa djhc 20]180 dqeV ds o`{kksa 

esa dktjh xksan mRÁsjd ls mipkfjr djus ij 8-72 Vu xksan dk 

mRiknu gqvkA [kkn] flapkbZ vkSj dktjh xksan mRÁsjd dh vk/kh 

ek=k ds Á;ksx ls vf/kdre xksan ÁkIr gqvkA

Á'khru fLFkfr esa /kkrq—r ikWfyLVj iSdsV esa j[kus ij Qyksa 

ds dkf;Zd otu esa U;wure ¼4-8&14 Áfr'kr½ deh vkSj Hk.Mkj.k 

ds nkSjku [ktwj ds Qyksa esa U;wure [kjkch ntZ dh xbZA lkSj 

futZyhdj.k ls vf/kdre yqxnh ¼34 ls 45 Áfr'kr½ Qyksa dks 

cht ds lkFk 5 ls 9 fnu rd lq[kkus ij izkIr dh xbZA

tks/kiqj ftys ds xkaoksa esa fd;s x, losZ{k.k esa tM+ foxyu 

jksx ds dkj.k [kstM+h o`{kksa dh vkSlr e`R;qnj 10 izfr'kr ik;h xbZ 

rFkk 10 ls 50 izfr'kr o`{k jksx xzflr ik, x,A tSo fu;a=d Vh- 

yksfUxczsfd;e ds xsuksMekZ ij izHkko dk fo"kkDr iks"k.k fof/k }kjk 

fd;s x, vkdyu esa o`f) esa lokZf/kd ¼75 izfr'kr½ vojks/k ik;k 

x;kA Vh- gtsZfu;e] Vh- yksUxhczsfd,Ve] vkSj ,- fuMqysUl ds lkFk 

I;kt vof'k"V vkSj foyk;rh ccwy dh [kkn dk feJ.k vU; 

mipkj feJ.kksa ls csgrj ik;k x;kA

vjaMh Qly esa chtksa dks VªkbdksMsjek fofjMh rFkk e`nk dks 

uhe dsd ,oa oehZ dEiksLV ds lkFk mipkfjr djus ls rFkk Qly 

ij nks ckj uhe ds rsy vkSj mlds ckn esykFkh;ku vkSj fMuksdsi 

dk fNM+dko djus ls ekud dh rqyuk esa vf/kd mit ik;h x;hA

thjs ds chtksa dks VªkbdksMsjek fofjMh rFkk e`nk dks uhe dsd 

,oa oehZ dEiksLV ds lkFk mipkfjr djus ls rFkk Qly ij ,d 

ckj MkbFksu ,e&45 vkSj fMuksdsi] bfeMkDyksfçM vkSj uhe ds 

rsy ds feJ.k dk fNM+dko djus ls ekud dh rqyuk esa vf/kd 

mit ¼fdLe vkjtsM&19 vkSj vkjtsM&223 esa Øe'k% 26-3 vkSj 

27-9 izfr'kr½ o`f) rFkk >qylk vkSj ,fQM dh la[;k esa deh ns[kh 

xbZA 

ew¡xQyh esa ,dy mipkj dh rqyuk esa jlk;uksa vkSj mipkjksa 

ds la;kstu ls fdLe ,p,uth&10 vkSj fxjukj&2 esa vf/kd 

iSnkokj vkSj jksxksa esa deh ns[kh xbZA 

The trees yielded nearly 8.72 t of gum arabic. The 

combined treatments of irrigation and manuring with half 

concentration of gum inducer yielded the maximum gum 

per tree (110.42 g). 

Under  refr igerated condit ion,  minimum 

physiological loss in weight (4.8 to 14%) and minimum 

spoilage (20-30%) were observed in date palm fruits kept 

in metalized polyester packets. Maximum pulp recovery 

ranged from 34 to 45 per cent when fruits were dried with 

seeds under solar dehydration. 

Field survey in villages of Jodhpur district revealed 

10 per cent mortality in khejri trees with 10-50 per cent 

disease incidence. Antagonistic activity of T. 

longibrachiatum against G. lucidum tested by poison food 

technique gave maximum inhibition (75%). Combination 

of T. harzianum, T. longibrachiatum and A. nidulans 

amended with onion residue and P. julifora compost was 

found to be superior compared to other treatments in 

reducing viable propagules of Ganoderma in root bit 

experiment.

In castor higher yields and the maximum reduction 

of diseases and insect population were recorded in 

treatment wherein soil was amended with neem cake + 

vermicompost, seeds treated with Trichoderma viride  

crop sprayed with neem oil twice and subsequently crop 

was sprayed with Malathion and Dinocap. 

Higher seed yields (26.3 and 27.9 per cent in RZ-19 

and RZ-223 varieties, respectively) with maximum 

reduction in wilt/root rot, Alternaria blight and aphid 

population was recorded in cumin in treatment wherein an 

integrated schedule of treatments with soil application of 

neem cake and vermicompost, seed treatment with 

Trichoderma viride followed by one spray each of 

Dithane M-45 mixed with Dinocap, imidacloprid and 

neem oil was followed as compared to other treatments.

Higher yields and the maximum reduction of 

diseases and insect pests were recorded in variety Girnar-

2 and HNG-10 wherein an integrated schedule of 

chemicals and or combination of treatments was 

performed as compared to sole treatments. 

Five rodent species viz., Mus booduga (crop fields 

and rural storage), Rattus turkastenicus (shops, godowns 
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ysg ds 'khr 'kq"d {ks=ksa ls pwgksa dh ikap iztkfr;kas ds pwgs( el 

cqMwxk ¼Qlyh {ks=] iM+r o [ksrksas esa fLFkr xksnkeksa ls½] jSVl 

rqfdZLrkfudl ¼'kgjh {ks=kas ds xksnkeksa] nqdkuksa o x``gofVdk ls½] 

ekjeksVk fgekY;kuk ¼catj Hkwfe lss½] fifVel Y;wfljl ¼?kkl ds 

eSnkukas ls½] jSVl iztkfr ¼ckgjh {ks= ls½ idM+s x;sA ueZnk ugjh 

{ks= esa [kjhQ o jch esa eq[;r% lkr iztkfr;kas VVsjk bf.Mdk] 

esfj;ksful gfj;kuh] jSVl jSVl] QqukEcwyl fiukUVh] xksyqaMk 

bY;ksVh] el elD;wyl rFkk feykfMZ;k eSYVkMk iztkfr ds pwgs 

idM+s x,A ik'k lwpdkad ds vuqlkj [kjhQ esa QqukEcwyl fiukUVh 

o jch esa VVsjk bf.Mdk iztkfr ds pwgs lokZf/kd la[;k esa idM+s 

x,A 

tks/kiqj esa 105 fd-o‚- ,xzh&oksYVkbd ç.kkyh dhs lkSj iSuyksa 

ds chp ds {ks=ksa esa mxkbZ xbZ vkS"k/kh; Qlyksa tSls lksukeq[kh] Xokj 

ikBk vkSj 'ka[kiq"ih dk fodkl ihoh e‚Mîwy dh Nk;k ls dkQh 

çHkkfor gqvkA Qly fodkl vof/k ds nkSjku lrgh ijrksa dh 

rqyuk esa e`nk ueh ges'kk milrgh ijrksa ij T;knk ik;h x;hA 

ihoh e‚Mîwy dh Åijh lrg ls ckfj'k dk ikuh bdB~Bk djus 

vkSj ,d Hkwfexr ty HkaMkj.k Vkadsa esa bls laxzfgr djus ds fy, 

,d ty lap;u ç.kkyh dh :ijs[kk cukbZ xbZ vkSj mls fodflr 

fd;k x;kA ;g ç.kkyh Li"V /kwi okys fnuksa esa de ls de 420 

fdyksokV fctyh cukus esa l{ke gSA 

,d voLFkk ifjorZuh; inkFkZ vk/kkfjr lkSj Ádk'k 

oksYVh;@m"eh; gkbfczM lkSj 'kq"dd dk js[kkadu ,oa fuekZ.k 

fd;k x;kA bl 'kq"dd esa vf/kdre rkieku 70&74° lsaVhxszM 

ik;k x;k tks fd Qy ,oa lfCt;ksa dks vUnj j[kus ij ?kVdj 60 

ls 62° lsaVhxszM rd vk x;k tcfd ckgj dk rkieku 23 ls 26° 

lsaVhxszM FkkA bl lkSj 'kq"dd dh vkSlr n{krk 16-7 izfr'kr ikbZ 

xbZA

,d:i QSyko ds lkFk f=dks.kh; vk—fr esa ,d lqjaxuqek 

lkSj 'kq"dd fodflr fd;k x;k ftls vxLr&flrEcj ds nkSjku 

ysg esa [kqckuh lq[kkus ds fy;s ç;ksx fd;k x;kA lewps Qyksa dks 

lq[kkus dh rqyuk esa vk/ks Qyksa ds 'kq"du esa le; dh dkQh cpr 

gqbZA 

cktjk ds ¶ysDl ¼iksgk½ cukus ds ;U= dk fodkl fd;k 

x;kA cktjk ds feJ.k ls çlaL—r mRiknksa ,oa mldh HkaMkj.k 

vof/k c<kus ds fy; çlaLdj.k ekinaMksa dks ekudh—r fd;k 

x;kA fuEu vkHkklh ?kuRo vkSj :ijax ds vk/kkj ij nks 

ifjfLFkfr;ksa ;Fkk 10 feuV ikuh esa fHkxksuk vkSj 5 feuV Hkki esa 

and kitchen garden), Pitymys leucurus (grasslands), 

Marmota himalayana (grasslands and barren lands) and 

Rattus spp. (outskirts of city) were reported from different 

altitudes and habitats in and around Leh. In Narmada 

canal command area, seven species were observed viz., 

Tatera indica, Millardia meltada, Rattus rattus, Golunda 

ellioti, Funambulus pennanti, Mus musculus and 

Meriones hurrianae during kharif and rabi seasons. 

Trapping data revealed the predominance of F. pennanti 

(36.84%) in kharif and T. indica (26.93%) in rabi season.

Vegetative growth of medicinal crops e.g. 

sonamukhi (Cassia angustifolia), gwarpatha (Aloe vera), 

shankhpushpi (Convolvulus pluricauli), grown in 

interspace areas between PV arrays of 105 kW agri-

voltaic system, was significantly affected by the shade of 

PV modules. Soil moisture content was always found 

higher at subsurface layers (30-100 cm) than surface 

layers during crop growth period. Water harvesting 

system to collect rainwater from top surface of PV module 

and to store it in an underground water storage tank has 

been designed and developed. This agri-voltaic system is 

capable of generating at least 420 kWh electricity on a 

clear sunny day. 

A Phase Change Material (PCM) based photovoltaic 

thermal (PV/T) hybrid solar dryer has been designed and 

fabricated. The maximum stagnation temperature 

observed inside the drying chamber was 70-74°C and on 

loading different produces the maximum temperature 

reduced to 60-62°C, when the outside ambient 

temperature was 23-26°C (from 8:00 h to 18:00 h). The 

average efficiency of this solar dryer was 16.7 per cent. 

A tunnel type solar dryer in even span triangular 

shape was developed for drying of Apricot at Leh and 

drying experiments were conducted during August - 

September. Drying of halve fruits resulted in considerable 

time saving compared to drying of whole fruits. 

A pearl millet flaking machine was developed and 

processing parameters were standardized for production 

of flakes. Based on the desirability of low bulk density and 

visual appearance, two treatments i.e.10 min soaking + 5 

min steaming and 20 min soaking + 5 min steaming were 

selected for further processing. 
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idkuk ,oa 20 feuV ikuh esa fHkxksuk vkSj 5 feuV Hkki esa idkuk 

dks vkxs çlaLdj.k ds fy, pquk x;kA

céh {ks= ds eky/kkjh leqnk; esa HkSal ikyu yxHkx 70 

Áfr'kr ifjokjksa dk ÁkFkfed O;olk; FkkA HksM+ vkSj cdjh ikyu 

dsoy 3 Áfr'kr ifjokj djrs FksA 20 Áfr'kr ifjokjksa ds fy, 

ÁkFkfed O;olk; vaxzsth ccwy vk/kkfjr dks;yk cukuk FkkA

ysg vkSj uqcjk xk¡oksa esa] yksx lzqiyk uked ikjaifjd R;kSgkj 

vYQkYQk] xsgw¡ vkSj eVj dh Qlyksa dh dVkbZ ds ckn eukrs gSaA 

dVkbZ ds ckn] lksFkcSax ¼lfnZ;ksa esa HkaMkj.k ds fy, ikjaifjd 

dejk½ ds vanj 5&6 eghus ds fy, Qly mRiknksa dks lajf{kr j[kk 

tkrk gSA

f}mís';h; tkS ¼vkjMh&2035½] pkjk Qly fjtdk 

¼vykenkj&51½ vkSj pkjk pqdqanj ¼tsds&dqcsj½ dh fdLeksa dks 

ukxkSj ftys ds gjlksyko xkao esa jch ekSle ds nkSjku 28 fdlkuksa 

ds [ksrksa esa mxk;k x;kA tkS ds nkus dh vkSlr mit 3-4 Vu çfr 

gsDVs;j ds lkFk 2-8 ls 4-0 Vu çfr gsDVs;j dh ntZ dh xbZ rFkk 

Hkwls dh vkSlr mit 4-7 Vu izfr gsDV;j ds lkFk 4-0 ls 5-8 Vu 

gsDVs;j ik;h xbZA Xokj dh mUur fdLe ¼vkjthlh&1017½ dh 

vkSlr nkuk iSnkokj 683 fd-xzk- çfr gsDVs;j ds lkFk 520 ls 850 

fd-xzk- çfr gsDVs;j ntZ dh xbZ vkSj pkjs dh vkSlr iSnkokj 1157 

fd-xzk- çfr gsDVs;j ds lkFk 800 ls 1500 fd-xzk- gsDVs;j ntZ dh 

xbZA cktjk dh mUur fdLe ¼,eih,e,p&17½ dh nkus dh vkSlr 

iSnkokj 1203 fd-xzk- çfr gsDVs;j ds lkFk 1020 ls 1450 fd-xzk- 

çfr gsDVs;j rd ntZ dh xbZA mit esa o`f) xk¡o mVkEcj ds 

Øe'k% cM+s] e/;e vkSj NksVs fdlkuksa ds [ksrksa esa ew¡x ds fy,] 11-6] 

14-3 vkSj 15-6 çfr'kr ,oa cktjk ds fy, 12-5] 23-2 vkSj 18-2 

çfr'kr FkhA jch ekSle ds nkSjku fdlkuksa dh ekStwnk mRiknu 

çfØ;k dh rqyuk esa mUur mRiknu rduhdh ds dkj.k cM+s] e/;e 

vkSj NksVs fdlkuksa ds [ksrksa esa dqy vk; esa Øe'k% 14-7] 15-2 vkSj 

17-5 çfr'kr o`f) gqbZA fofHkUu Qlyksa esa viukus dk vuqikr esa 

QdZ ew¡x esa lokZf/kd ¼36 izfr'kr½ rFkk mlds ckn xsgw¡] Xokj vkSj 

thjs esa FkkA viukus dk vuqikr dh ek=k esa cktjk ¼15 izfr'kr½ 

vkSj ljlksa ¼7-7 izfr'kr½ esa QdZ de FkkA 

fofHkUu lkSj bdkbZ;ksa ;Fkk i'kq vkgkj lkSj dqdj] lkSj 

'kq"dd ,oa lkSj ihoh MLVj dk fuekZ.k dj ds p;fur xk¡oksa esa 

yxk;k x;kA fdlkuksa dh leL;kvksaa dks /;ku esa j[krs gq, bu lkSj 

bdkb;ksa esa lq/kkj fd;k x;kA

For Maldharis, the dominant nomadic pastoralist 

communities in Banni area, buffalo rearing was the 

primary occupation of nearly 70 per cent households, 

while sheep and goat rearing was of only 3 per cent 

households. Prosopis juliflora based charcoal preparation 

was the primary occupation of 20 per cent households. 

In the surveyed villages of Leh and Nubra, crop 

harvesting festival called Srupla is celebrated after 

harvesting of alfalfa, wheat and peas. Crop produce is 

preserved for 5-6 months inside a traditional room called 

Tsothbang, for winter storage.

Improved varieties of dual purpose barley (RD-

2035), fodder crop lucerne (Alamdar-51) and fodder beet 

(JK-Kuber) were demonstrated at 28 farmers' fields 

during rabi season in Harsolav village of Nagaur District. 

Grain yield of improved barley variety varied from 2.8 to 
-1 -1 4.0 t ha with an average of 3.4 t ha and straw yield varied 

-1 -1from 4.0 to 5.8 t ha with an average of 4.7 t ha . The seed 

yield of improved variety of clusterbean (RGC-1017) 
-1 varied from 520 to 850 kg ha with an average of 683 kg 

-1 -1 ha and straw yield ranged from 800 to 1500 kg ha with an 
-1average of 1157 kg ha . Grain yield of improved variety of 

-1 pearl millet (MPMH-17) varied from 1020 to 1450 kg ha
-1with an average of 1203 kg ha . The increase in yields was 

12.5, 23.2 and 18.2 per cent for pearl millet, and 11.6, 14.3 

and 15.6 per cent for mung bean at the large, medium and 

small farmers' fields, respectively in village Utamber. The 

increased returns due to improved practices were 14.7, 

15.2 and 17.5 per cent higher compared to farmers' 

practices at large, medium and small farms, respectively 

during rabi season. The difference in Adoption Quotient 

for different crops was highest in mung bean (36%) 

followed by wheat, clusterbean and cumin. The difference 

was less in case of pearl millet (15%) and least in rapeseed 

and mustard (7.7%).

Various solar devices viz., animal feed solar cooker, 

inclined solar dryers and solar PV dusters were fabricated 

and installed in selected villages. In view of the 

constraints and difficulties expressed by the farmers, 

appropriate refinements were made in the solar devices.

Under Tribal Sub Plan, 12 training programmes for 

430 farmers were organized by RRS, Leh. Seeds of 
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tutkrh; mi;kstuk ds varxZr {ks=h; vuqla/kku LVs'ku 

ysg us 430 fdlkuksa ds fy, 12 çf'k{k.k dk;ZØe vk;ksftr fd;sA 

fdlkuksa ds chp lCth vkSj vukt dh Qlyksa ds cht Hkh forfjr 

fd, x,A blh Ádkj jktLFkku esa xsgw¡ dh Áekf.kr fdLe 

jkt&4120 dk 4800 fd-xzk- cht vkSj 3000 fd-xzk- Mh-,-ih- 

ck¡lokM+k ftys ds c[kriqjk xk¡o esa d`f"k mRikndrk c<+kus ds fy;s 

iznku fd, x;sA

'kq"d {ks= dh Qlyksa dh 90 çpfyr fdLeksa ds rqyukRed 

xq.k fgr/kkjdksa dks fn[kkus gsrq] ltho Qly laxzgky; eas Án'kZu 

fd;k x;kA ^esjk xk¡o esjk xkSjo* igy esa 22 oSKkfud lewgksa ds 

ek/;e ls 103 xk¡oksa esa rduhdh rFkk vU; —f"k lEcaf/kr tkudkjh 

le;&le; ij miyC/k djokbZ xbZA

fdlku esyk vkSj —f"k uokpkj fnol dk 23 flrEcj dks 

vk;kstu fd;k x;k] ftlesa jktLFkku ds tks/kiqj] ikyh] fljksgh] 

ckM+esj] tkyksj] chdkusj] tSlyesj ,oa ukxkSj ftyksa ds 3000 

fdlkuksa] ftlesa 900 —"kd efgyk,¡ Hkh lfEefyr Fkh] us Hkkx 

fy;kA bl volj ij lkr fdlkuksa dks muds }kjk —f"k rduhdkas 

dks viukus ,oa muds Álkj esa fd;s x;s ljkguh; ;ksxnku gsrq 

^dktjh fdlku fe=* ds :i esa lEekfur fd;k x;kA 

fdlkuksa] efgykvksa] Nk=ksa vkSj dsaæ rFkk jkT; ljdkj ds 

foHkkxksa ds vf/kdkfj;ksa lfgr 9345 vkxarqdksa us o"kZ ds nkSjku 

laLFkku ,oa —f"k lwpuk çks|kS;ksfxdh dsaæ dk Hkze.k fd;kA dqy 

17]470 fdlkuksa vkSj [ksfrgj efgykvksa ds fy, laLFkku ds fofHkUu 

foHkkxksa] çknsf'kd vuqla/kku dsaæksa ,oa —f"k foKku dsaæksa }kjk 319 

çf'k{k.k dk;ZØe vk;ksftr fd, x,A laLFkku }kjk vk;ksftr 

fofHkUu vxz iafä çn'kuksa ls vyx&vyx xk¡o ds 2202 fdlkuksa 

dks ykHk feykA laLFkku dh miyfC/k;ksa ,oa xfrfof/k;ksa ds Áfr 

tkx:drk iSnk djus ,oa rduhdksa dks tu&tu rd igq¡pkus gsrq 

laLFkku us 19 txg ij vk;ksftr Án'kZfu;ksa esa Hkkx fy;kA

rkS'k ds Qy dk eqjCck vkSj dSaMh] Xokj ikBk dSaMh ds 

çlaLdj.k dh dk;Zfof/k ,oa Xokj ikBk ls vy‚bu dks vyx djus 

dh fof/k ds fy, laLFkku dks rhu isVsaV tkjh gq,A deZpkfj;ksa dh 

{kerk fuekZ.k dk;ZØe ds rgr 16 oSKkfudksa] 13 rduhdh vkSj 5 

ç'kklfud vf/kdkfj;ksa us fofHkUu çf'k{k.k dk;ZØeksa esa Hkkx fy;kA 

bl o"kZ laLFkku }kjk ,d xzh"edkyhu çf'k{k.k f'kfoj] pkj y?kq 

vof/k ikB~;Øe] vkiwfrZ J`a[kyk çcaèku vkSj foi.ku fo"k; ij 

fo'o cSad }kjk Ák;ksftr çf'k{k.k ,oa nks fparu&eaFku l=ksa dk 

vk;kstu fd;k x;kA

vegetables and crops were distributed among farmers. In 

Rajasthan, 4800 kg certified seed of wheat var. Raj 4120, 

3000 kg DAP were distributed in Bakhatpura village of 

Banswara district.

Ninety varieties of arid zone crops were grown in 

'Crop Cafeteria' to demonstrate their comparative 

performance and characteristics to stakeholders. Under 

'Mera Gaon Mera Gaurav' programme, agricultural 

technologies, knowledge and advisories were 

disseminated in 103 villages through 22 teams of 

scientists. 

A farmers' fair cum agriculture innovation day was 

organized on 23 September in which more than 3000 

farmers, including 900 women, from Jodhpur, Pali, 

Sirohi, Barmer, Jalor, Bikaner, Jaisalmer and Nagaur 

districts of Rajasthan participated. Seven farmers were 

honoured as CAZRI Kisan Mitra in recognition of their 

significant contribution in adoption and dissemination of 

agricultural technologies. 

More than 9345 visitors including farmers, farm 

women, students and officials of central and state 

government departments visited Agricultural Technology 

Information Center during the year. Total 319 trainings 

were organized for 17,470 farmers and farm women by 

different divisions, regional research stations and KVKs 

of the institute. Front Line Demonstration conducted by 

the institute benefitted 2202 farmers. The institute 

participated in 19 exhibitions to popularize its 

technologies and to create awareness among the masses 

about its activities and achievements.

The institute was granted three patents for preserve 

and candy of Toosh, Aloe candy and isolation of Aloin 

from Aloe vera. Under capacity building program of 

employees, 16 scientists, 13 technical staff and five 

administrative personnel attended various trainings. One 

summer school, four model training courses, four 

trainings for extension workers, one World Bank 

sponsored supply chain management training and two 

brainstorming sessions were organized by the institute 

during the year.
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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 ds 
lcls igys laLFkkuksa esa ls ,d gksus dk xkSjo izkIr gSA ok;q {kj.k 
jksdus ds fy;s jsr fVCck fLFkjhdj.k vkSj okrjks/kh iêh;ksa gsrq 
vuqla/kku dh 'kq#vkr ds fy, Hkkjr ljdkj }kjk 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 Jh lh-,l- fØ'kfp;u dh lykg 
ij 1 vDVwcj 1959 dks varr% bls dsUnzh; 'kq"d {ks= vuqla/kku 
laLFkku dk orZeku Lo#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 

Tkks/kiqj esa eq[;ky; ds vfrfjDr jktLFkku ds ikyh] 
tSlyesj ,oa chdkusj esa] xqtjkr ds dqdek Hkqt esa rFkk tEew 
d'ehj ds ysg esa dktjh ds ik¡p {ks=h; vuqla/kku dsUnz gSaA laLFkku 
esa ,d vf[ky Hkkjrh; d'ks#dh uk'khtho izca/ku usVodZ 
ifj;kstuk Hkh lapkfyr gS ftlds dsUnz ns'k ds fofHkUu laLFkkuksa 
,oa Ñf"k fo'ofo|ky;ksa esa lapkfyr gSaA 'kq"d {ks= dh fofHkUu 
leL;kvksa ds lek/kku ds fy,] laLFkku cgqfo"k;h 'kks/k dk;ksZa esa 
layXu gSA ns'k esa jktLFkku] xqtjkr] iatkc] gfj;k.kk] dukZVd 
vkSj vka/kzizns'k esa yxHkx 32 yk[k gsDVs;j {ks=Qy xeZ 'kq"d {ks= 
ds vUrZxr vkrk gS tcfd 'khr 'kq"d {ks= tEew&d'ehj vkSj 
fgekpy izns'k ds yxHkx 7 yk[k gsDVs;j {ks=Qy esa QSyk gSA 

xeZ 'kq"d if'peh {ks= ;|fi vf}rh; lalk/kuksa ls lEiUu gS 

ijUrq vYi o"kkZ] mPp rkieku] rst gok] mPp ok"iksRltZu nj] 

de e`nk moZjrk vkSj e`nk dh vYi ty /kkj.k {kerk ds dkj.k 

;gk¡ Qlyksa dh mRikndrk cgqr de gSA xfeZ;ksa esa fnu dk 

rkieku 40&45° lsaVhxzsM jgrk gS tks dHkh 50° lsaVhxzsM rd tk 

ldrk gSA tSlyesj ds if'peh Hkkx esa 100 fe-eh- ls yxkdj 

ikyh ds nf{k.kiwohZ Hkkx esa 500 fe-eh- rd vkSlr o"kkZ gksrh gSA 

ok"iksRltZu 1500 ls 2000 fe-eh- izfr o"kZ ds e/; gksrk gS tks 

vdky ds o"kksZa esa 2500 fe-eh- ls Hkh vf/kd gks ldrk gSA 

lkekU;r;k ekulwu dh vof/k 1 tqykbZ ls 15 flrEcj rd gksrh 

gSA bl iz{ks= esa eq[;r% fVCck ,oa vUrj%fVCck jsrhyh Hkwfe ik;h 

tkrh gS] ftldh e`nk ty /kkj.k {kerk vYi gS vkSj tks de 

ICAR-Central Arid Zone Research Institute 
(CAZRI) 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 for establishment 
of shelter belt plantations to arrest wind erosion. It was 
reorganized as Desert Afforestation and Soil 
Conservation Station in 1957 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, 
Prof. 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 (ICAR), New 
Delhi.

CAZRI has five Regional Research Stations (RRSs) 
at Pali, Jaisalmer and Bikaner in Rajasthan; Kukma-Bhuj 
in Gujarat and Leh in Jammu and Kashmir. The institute 
also hosts an All India National Network Project on 
Vertebrate Pest Management with its centres 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 regions of the country. The hot arid zone 
covers about 32 million ha area in the states of Rajasthan, 
Gujarat, Punjab, Haryana, Karnataka and Andhra 
Pradesh, while the cold arid zone, covering about 7 
million ha area, is located in the states of Jammu and 
Kashmir and Himachal Pradesh. 

The hot arid zone has low crop productivity due to 
scanty and erratic precipitation, extreme temperatures, 
high wind speed and high potential evapotranspiration. 
Day temperature in summer reaches 40 to 45°C and may 
peak up to 50°C. Rainfall ranges from 100 mm in western 
part of Jaisalmer district to about 500 mm in southeast part 
of Pali. The potential evapotranspiration varies from 1500 

-1to 2000 mm yr  in different parts but may cross 2500 mm 
-1yr  during drought years. Normal dates of arrival and 

st thwithdrawal of monsoon are 1  July and 15  September, 
respectively. The terrain is predominantly sandy with 

laLFkku ifjp;
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mitkÅ gSA nf{k.k&iwohZ Hkkx esa e/;e cukoV okyh lysVh Hkwjs jax 

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

{kerk okyh vkSj dqN T;knk 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 izkÑfrd :i ls ued izHkkfor 

e`nk,a gSa ftuesa tSfod dkcZu cgqr de] miyC/k QkWLQksjl de ls 

e/;e vkSj miyC/k iksVsf'k;e mPp ek=k esa gksrk gSA vizSy ls 

vxLr ds e/; 8&14 fdyksehVj izfr ?k.Vk dh xfr ls rst gok,¡ 

pyrh gSa tks dHkh&dHkh 30 fdyksehVj izfr ?k.Vk ls vf/kd gks 

ldrh gSa] ftuds QyLo:i /kwy Hkjh vk¡f/k;ka pyrh gSa vkSj 

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 izeq[k 

voâkl dk dkj.k gSA 

LFkkiuk ds lkFk gh] dktjh us 'kq"d {ks=ksa ds çk—frd 

lalk/kuksa] fVdkÅ [ksrh iz.kkyh] ikni lalk/kuksa esa lq/kkj fo'ks"k :i 

ls Qlyksa esaa] 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 dbZ t:jr&vk/kkfjr] 

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

okr&dVko] Hkwfe voâkl] ty çca/ku] pkjkxkg lq/kkj] tyxzg.k 

{ks= fodkl] catj Hkwfe lq/kkj] 'kq"d Hkwfe [ksrh] 'kq"d m|ku] 

oSdfYid Hkwfe mi;ksx] dhV&O;kf/k çca/ku] lkSj midj.k vkfn 

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

fd;k gSA bl laLFkku esa v{k; ÅtkZ ij ,d iw.kZ [kaM gS vkSj lkSj 

ÅtkZ vk/kkfjr dbZ xStsV@midj.k tSls i'kq ckVk dqdj] Mªk;j] 

o‚Vj ghVj] eksecÙkh cukus dh e'khu] 'khr d{k vkfn fodflr 

djds xzkeh.k ?kjksa rd igq¡pkus ds dkj.k Hkkjrh; Ñf"k vuqla/kku 

ifj"kn~ ds laLFkkuksa esa dktjh dk egRoiw.kZ LFkku gSA dktjh esa 

Qly mRiknu] ihoh vkèkkfjr fctyh mRiknu vkSj o"kkZ ty 

lap;u ds lkFk 105 fdyks okV {kerk dh —f"k&QksVks&oksYVsbd 

ç.kkyh fodflr dh xbZ 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;k gS vkSj Hkkjr vkSj 

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

çxfr gkfly dh gSA blds vykok] oSKkfudksa] uhfrxr 

;kstukdkjksa vkSj foLrkj vf/kdkfj;ksa dh 'kq"d {ks= ds fodkl ij 

{kerk fuekZ.k ds fy, dktjh ,d çeq[k xarO; gSA vius foLrkj 

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

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

dunes and inter-dunes (Typic torripsamments) occupy 
major area of hot arid zone. The soils have low water 
retention capacity and low fertility status. In south-eastern 
part, medium textured, greyish brown soils (fine loamy 
cambids/calcids) occupy large area. These soils have 
medium available water retention capacity and relatively 
better fertility status. High soil and groundwater salinity 
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 available potassium. 

-1Strong wind regime of 8-14 km h  from April to August, 
-1occasionally exceeding 30 km h , causes dust storms and 

wind erosion and is a major land degradation 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 hot 
arid region's natural resources, sustainable farming 
systems, improvement of plant resources especially the 
crops, 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 systems, 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, like animal 
feed cooker, dryers, water heaters, candle making device, 
cool chambers, etc., which are finding place in rural 
households. Agro-voltaic system of 105 kW capacity has 
been developed at Jodhpur integrating crop production, 
PV-based electricity generation and rainwater harvesting. 
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, CAZRI is a major destination for 
capacity building of scientists, policy planners and 
extension officials related to arid zone development. 
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, 

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

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

vf/kns'k

'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 vuqiz;qDr vuqla/kku 

· izkÑfrd lalk/kuksa dh fLFkfr ,oa e:LFkyhdj.k izfØ;kvksa ls 
lacaf?kr lwpukvksa dk laxzkgd

· xEHkhj lw[kk izHkkfor {ks=ksa ds fy, i'kq/ku vk/kkfjr Ñf"k 
i)fr;ka ,oa pkjkxkg izca/ku 

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

vk/kkjHkwr lajpuk

tks/kiqj fLFkr laLFkku dk eq[;ky; vkSj blds {ks=h; 
vuqla/kku dsUnz iz;ksx'kkykvksa] vuqla/kku iz{ks= vkSj dk;kZy; dh 
lqfo/kkvksa ls lqlfTtr gSA blds vfrfjDr laLFkku eq[;ky; esa 
,d lHkkxkj ¼114 O;fDr;ksa ds cSBus gsrq½] nks lqlfTtr lEesyu 
d{k] ,d laxzgky;] ,d vUrjkZ"Vªh; Nk=kokl] ,d izf'k{k.k 
Nk=kokl vkSj ,d fdlku Nk=kokl dh lqfo/kk miyC/k gSA 
orZeku esa fofHkUu fo"k;ksa ds 96 oSKkfudksa lesr] laLFkku esa 490 
deZpkjh dk;Zjr gSaA laLFkku dh xfrfof/k;k¡ ik¡p o"khZ; leh{kk 

NGOs and other stakeholders and organises regular 
trainings and demonstrations. 

Mandate

The institute is mandated to address the following 
crucial issues under the changing 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

· Generation and transfer of location-specific 
technologies 

Infrastructure

The headquarter and regional research stations 
(RRSs) of the institute are well equipped with 
laboratories, research farms, field laboratories and office 
facilities. One auditorium (114 sitting capacity), two 
conference rooms, a museum, one international hostel, 
one training hostel and one farmers' hostel are the other 
facilities available at the headquarter. Two Krishi Vigyan 
Kendras (Jodhpur and Pali), having training and 
residential facilities for farmers, lend additional support 
for the transfer of technologies and outreach programmes 
of the institute. Presently it has 490 employees on its pay 
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Vhe] vuqla/kku lykgdkj lfefr] laLFkku izca/k lfefr vkSj 
laLFkku vuqla/kku ifj"kn~ }kjk funsZf'kr vkSj lehf{kr dh tkrh 
gSaA laLFkku ds MkW- ih-lh- jgstk iqLrdky; esa iqLrdksa ¼23373½ 
vkSj if=dkvksa ¼57010½ dk fo'kky laxzg gSA iqLrdky; us o"kZ 
2017&18 ds nkSjku 20 iqLrdsa] 169 fjiksVZ~l] 7 fjfizUV~l] 54 
Hkkjrh; vkSj 4 fons'kh if=dkvksa dk Ø; fd;kA dksgk lkW¶Vos;j 
dk mi;ksx djds iqLrdky; us iqLrdksa dh ckj dksfMax dk dk;Z 
'kq# fd;k rFkk bl vof/k esa 4000 iqLrdksa dh ckj dksfMax dk 
dk;Z iw.kZ fd;kA iqLrdky; esa e:LFkyhdj.k ij Hkkjrh; 
i;kZoj.k lwpuk i)fr ¼,ufol½ dk dsUnz Hkh dk;Zjr gSA laLFkku 
ds lHkh {ks=h; vuqla/kku dsUnz bZ&lalk/kukasa ds dalksfVZ;e la?k 
¼lhbZvkj,½ ls LFkSfrd dksM }kjk tqM+s gq, gSA

laLFkku HkkÑvuqi }kjk ekuo lalk/kuksa ij tkudkjh ,d= 
djus okys O;kid usVodZ dk fgLlk gSA Ñf"k Kku izca/ku bdkbZ ds 
vUrxZr dEI;wVj gc vkbZ-,-,l-vkj-vkbZ- }kjk fodflr 
ijfelusV] fiEl vkSj ,p-okbZ-ih-,e- lkW¶Vos;j ds lkFk tqM+k gSA 
laLFkku }kjk vkWfQl vkWVkses'ku iz.kkyh dks vkSj lq–< fd;k x;k 
gS tks laLFkku dh osclkbV ds bZaVªkusV ij miyC/k gSA laLFkku 
}kjk fodflr lkaf[;dh; lkW¶Vos;j dks oSKkfudksa ds mi;ksx ds 
fy, osclkbZV ij viyksM fd;k x;k gSA laLFkku esa ck;ksesfVªd 

roll. Presently 96 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 
Council (IRC).

The institute has a wide collection of books (23373) 
and journals (57010 back volumes) in its library named 
after Dr. P.C. Raheja. It has added 20 books, 169 reports, 7 
reprints, 54 Indian and 4 foreign journals as new 
acquisitions during 2017-18. The library has also started 
the work of bar coding of books using KOHA software 
and has completed 4000 bar codes of various during this 
period. The Environment Information System (ENVIS) 
centre on desertification is also placed in this library. All 
the Regional Research Stations are linked with 
Consortium for e-resources in Agriculture (CeRA) by 
static ID. 

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 
linked with the IASRI-developed software PERMISNET, 
PIMS and HYPM. Institute has fine-tuned office 
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mifLFkfr iz.kkyh iwjh rjg ls ykxw dh tk pqdh gS rFkk blds fy;s 
laLFkku ds fofHkUu LFkkuksa ij 14 vk/kkj&vk/kkfjr ck;ksesfVªd 
e'khusa LFkkfir dh x;h gSaA Ñf"k Kku izca/ku bdkbZ }kjk ,l,,l 
¼lkaf[;dh; lkW¶Vos;j½ dh lqfo/kk Hkh miyC/k dh tk jgh gSA 
laLFkku dh egRoiw.kZ xfrfof?k;ksaa dks iznf'kZr djus ds fy, 
laLFkku ds eq[; }kj ds ikl ,d ,y-bZ-Mh- fMLIys cksMZ yxk;k 
x;k gSA laLFkku esa ,u-ds-,u- }kjk mPp {kerk dh baVjusV ¼100 
,e-ch-ih-,l-½ lsok iznku dh tk jgh gSA

foÙkh; rF; ¼ctV½ vkSj jktLo ds fooj.k vkxs rkfydk esa 
n'kkZ, x, gSa% 

automation system accessible through intranet on its 
website. The biometric attendance system is fully 
functional in the institute and 14 AEBAS biometric 
machines have been installed at different locations. 
Statistical software developed by CAZRI is available on 
its website. SAS is available to its employees through 
AKMU. An LED display board has been installed near 
main gate to communicate major activities of the institute 
to visitors. The institute has high speed internet 
connectivity (100 Mbps) through NKN. 

The financial statement (budget) and the revenue 
generated are given in the following tables: 

laLFkku ifjp;
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ekulwu dky esa jktLFkku ds 'kq"d {ks= esa lkekU; ls vfèkd 
o"kkZ gqbZA ;|fi bl {ks= esa ekulwu dh 'kq#vkr nsj ls gqbZ ¼14 
tqykbZ½] ij 14 ls 19 tqykbZ rd ;g iwjs 'kq"d {ks= esa igq¡p x;kA 
tqykbZ ds vkf[kjh lIrkg esa Hkkjh o"kkZ ds pyrs fljksgh] tkyksj] 
ikyh vkSj ckM+esj ftyksa ds dqN fgLlksa esa ck<+ ;k ck<+ tSlh fLFkfr 
iSnk gks xbZA ekmaV vkcw esa fiNys 100 o"kksZ esa 24 tqykbZ dks ,d 
fnu dh lcls vfèkd o"kkZ 773 fe-eh- ntZ dh xbZ vkSj 24 ls 26 
tqykbZ ds nkSjku rhu fnu dh lcls vfèkd o"kkZ 1830-6 fe-eh- ntZ 
dh xbZA 23 ls 30 tqykbZ dh vofèk esa] tc ekulwu cgqr lfØ; 
Fkk] ikyh esa 35 fljksgh esa 32 tkyksj esa 15 vkSj ckM+esj ftys esa 5 
o"kkZekih LVs'kuksa ij 100 fe-eh- ls vfèkd o"kkZ ntZ dh xbZA blds 
foijhr] xaxkuxj ftys ds 4 LVs'kuksa ij iwjs ekulwu dky esa 100 
fe-eh- ls de o"kkZ ntZ gqbZ] tcfd xaxkuxj vkSj tSlyesj esa nks 
nks LVs'ku vkSj tksèkiqj vkSj guqekux<+ esa ,d ,d LVs'ku ij 100 
ls 140 fe-eh- o"kkZ ntZ dh xbZA bl {ks= esa 18 flracj ls ekSle 
'kq"d jgk vkSj 27 ls 30 flracj ds nkSjku ekulwu ;gka ls okfil 
ykSV x;kA xaxkuxj] >qa>uw vkSj lhdj ftyksa esa ekulwu dky dh 
o"kkZ de Fkh] tcfd vU; ukS 'kq"d ftyksa esa ;g lkekU; ;k lkekU; 
ls vfèkd FkhA gekjh osèk'kkykvksa esa ntZ vfèkdre mPpre 
rkieku 45 lsUVhxzsM ¼ikyh½ ls 47 lsUVhxzsM ¼pkanu½ rd Fkk] 
tcfd lcls de U;wure rkieku 4-5 lsUVhxzsM ¼tksèkiqj½ ls ysdj 
&3-5 lsUVhxzsM ¼tSlyesj½ rd jgkA

Arid region of Rajasthan received above normal 
rainfall during this monsoon season. Though the onset of 
monsoon rains was late in the region (14 July), it covered 
entire arid zone from 14 to 19 July. Flood or flood like 
situation occurred in parts of Sirohi, Jalore, Pali, and 
Barmer districts due to heavy rains in last week of July. 
Mount Abu received 100 years record one day highest 
rainfall of 773 mm on 24 July and three days highest 
rainfall of 1830.6 mm during 24-26 July. During 23-30 
July period, when monsoon was very active, 35 rain gauge 
stations in Pali, 32 in Sirohi, 15 in Jalore and 5 in Barmer 
district recorded more than 100 mm one-day rainfall. 
Contrary to it, 4 stations in Ganganagar district received 
<100 mm rainfall during the entire monsoon season, while 
two stations each in Ganganagar and Jaisalmer and one 
each in Jodhpur and Hanumangarh received 100-140 mm 
seasonal rainfall. Weather remained dry since 18 
September and monsoon withdrew from arid parts during 
27-30 September. Seasonal rainfall was deficit in 
Ganganagar, Jhunjhunu and Sikar districts only, while it 
was normal or above normal in other nine arid districts. 
Highest maximum temperature recorded at our 
observatories ranged from 45°C (Pali) to 47°C (Chandan), 
while lowest recorded minimum temperature varied from 
4.5°C (Jodhpur) to -3.5°C (Jaisalmer).

o"kZ 2017 ds nkSjku ekSle
Weather during 2017
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xeZ 'kq"d {ks= esa fLFkr ikap dsUnzksa ij ntZ rkieku ¼°ls-xzs-½ vkSj o"kkZ ¼fe-eh-½
Temperature and rainfall recorded at five stations of hot arid region 
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if'peh jktLFkku esa nf{k.k&if'pe ekulwu o"kkZ ¼fe-eh-½
South-west monsoon rainfall (mm) in western Rajasthan
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lhdj vkSj >qa>uwa ftyksa ds xk¡oksa ds çkdfrd lalkèkuksa dh tkap 

lhdj vkSj >qa>uwa ftyksa ds 21]217 gsDVs;j {ks= esa 22 xk¡oksa 
dk loZs{k.k fd;k x;kA lhdj esa rhu loZs{k.k LFkyksa esa ,d eq[; 
:i ls flafpr eSnkuh {ks= okyk ikyjh ¼Fkksjlh] dqMu] tsjFkh] 
;ylj vkSj ikyjh½ ,oa nks o"kkZ vkèkkfjr {ks= ;Fkk Jhekèkksiqj 
¼lqgkxiqjk] pd j‚;y] vxyksbZ] j‚;y] [kkrqUæk ,oa gehjiqj [kqnZ½ 
vkSj Qrsgiqj ¼gqUnsjk] ukjh] nhukjiqjk] Fkhrkokrk ihju ,oa 
Fkhrkokrk cksfM;k½ dk p;u fd;k x;kA

ikyjh {ks= esa de ÅapkbZ okys jsrhys bykds dks lery 
djds Vîwcosy }kjk flapkbZ lss —f"k ds fy, dke fy;k tk jgk gSA 
1980 esa Vîwcosy dh la[;k 6 Fkh tks c<+dj orZeku esa yxHkx 250 
gks xbZ gS] blds ifj.kkeLo:i Hkwty Lrj 45 ehVj ls ?kVdj 100 
ehVj gks x;k gSA orZeku esa yxHkx 72 çfr'kr ¼3]765-3 gsDVj½ 
{ks= flafpr —f"k ds vèkhu gSA Hkwty esa ¶yksjkbM c<+us ds çHkko 
fiNys ikap lkyksa ls fn[kus yxs gSaA blds foijhr] Qrsgiqj jsrhys 
fVCcksa ls f?kjk {ks= gS vkSj ;gk¡ 85 çfr'kr —f"k {ks= o"kkZ vkèkkfjr 
gSA jsrhys fVCcs eq[; :i ls 100 ls 500 ehVj yEcs vkSj 1&3 
ehVj Å¡ps gSa ftu ij vc cgqr LFkkuksa ij [ksrh çkjHHk gks xbZ gSA 
Hkwty eq[;r% [kkjk gS vkSj bldk mi;ksx flapkbZ ds fy, ugha 
fd;k tkrkA gok }kjk Hkw&{kj.k çeq[k i;kZoj.kh; leL;k gSA 
yxHkx 20 çfr'kr {ks= de ls eè;e ntZs ds gok dVko@jsr 
teko ls çHkkfor gS vkSj gqMsjk ds nf{k.k if'pe ,oa Fkhrkokrk vkSj 
lsf[klj xk¡o ds eè; Qlyh {ks=ksa esa 5 ls 12 ls-eh- eksVk jsr dk 
teko ns[kk tk ldrk gSA Jhekèkksiqj ywuh unh dk ,d iqjkuk 
tyks<+ eSnku gS vkSj —f"k eq[; :i ls flafpr gSA {ks= ds jsrhys 
bykds esa dqN cM+s vkSj fLFkj jsr ds fVCcs gSaA 2006 ls [ksrh esa dksbZ 
cnyko ugha vk;k gSA orZeku esa Hkwty Lrj 48 ls 213 ehVj ij gS 
vkSj Hkwty dh fo|qr pkydrk 0-5 ls 4-9 Mslh lhesUl çfr ehVj 
gSA

>qa>quwa ftys esa o"kkZ vkèkkfjr fLFkfr ds rgr [ksrM+h ¼gjfn;k] 
pqUnkjk] fppjksyh ,oa lsQjk xqUokj½ ,oa flafpr fLFkfr ds rgr 
fpM+kok ¼fpM+kok] Hkksekiqjk] 'ks[kiqjk ,oa ';ksiqjk½ LFkyksa dk loZs{k.k 
fd;k x;kA [ksrM+h LFky vjkoyh ioZr J`a[kykvksa dh iwoÊ <yku 

Natural resources monitoring in villages of Sikar and 

Jhunjhunu districts

Twenty two villages covering 21,217 ha area of 

Sikar and Jhunjhunu districts were surveyed. In Sikar, 

survey was undertaken at three sites; one dominantly 

irrigated plains at Palri (Thorasi, Kudan, Jerthi, Yalsar and 

Palri) and two rainfed regions viz., Sri Madhopur 

(Suhagpura, Chak Royal, Agloi, Royal, Khatundra, 

Hameerpura Khurd) and Fatehpur (Hudera, Nari, 

Deenarpura, Thithawata Peeran and Thithawata Bodiya). 

At Palri site, the sandy terrain having low hummocks 

have been levelled and utilized for agriculture. Tube wells 

are the source of irrigation and their number has increased 

from 6 in 1980s to about 250 at present, resulting in 

lowering of the groundwater table from 45 m to 100 m. 

About 72 per cent area (3765.3 ha) is under irrigated 

agriculture. Problems of fluoride content in the 

groundwater have started appearing since last five years. 

In contrast, Fatehpur site has a dune covered terrain and 

agriculture is mainly rainfed (in 85% area). The dunes are 

mainly fence line hummocks (100 to 500 m long and 1-3 

m high) many of which are now put under agriculture. 

Groundwater is brackish. Wind erosion and sand 

movement are the major environmental problems. About 

20 per cent area is affected by slight to moderate wind 

erosion/ deposition hazards with thick sand deposits (~5 

to 12 cm) on croplands in the SW of Hudera and between 

Thithawata and Sekhisar villages. The site at Sri 

Madhopur is an older alluvial plain of Luni and 

agriculture is mainly irrigated. The sandy terrain has few 

big and stable sand dunes. There has been no major 

change in cropping pattern since 2006. At present 

groundwater depth ranges from 48 m to 213 m with 

electrical conductivity (EC) of the groundwater ranging 
-1from 0.5 to 4.9 dS m . 

In Jhunjhunu district, survey was undertaken at two 

sites, one under rainfed situation in Khetri (Hardiya, 

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

,dhd`r izkd`frd lalk/ku ewY;kadu] izcks/ku vkSj e:LFkyhdj.k
Integrated Natural Resource Appraisal, Monitoring and Desertification
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ij fLFkr ,d iqjkuk tyks<+ eSnku gSA ;gk¡ 400 ls 450 ehVj 
ÅapkbZ okyh dqN igkfM+;kW mÙkj&iwoZ ls nf{k.k&if'pe fn'kk esa 
jSf[kd :i ls mifLFkr gSaA bu igkfM+;ksa ls mHkjus okyh dbZ 
ladh.kZ èkkjkvksa us vklikl ds Qly {ks=ksa esa voufydk,a cukbZ gSaA 
Hkw mi;ksx dh –f"V ls 2]835 gsDVs;j {ks= ¼73 çfr'kr½ [ksrh ds 
varxZr gS ftleas 63-9 çfr'kr o"kkZ vkèkkfjr gSA fppjksyh ,oa 
lsQjk xqUokj dk 16-2 çfr'kr {ks= ¼543 gsDVs;j½ ty dVko ls 
xzflr gSA fppjksyh esa voufydk,a ladh.kZ vkSj xgjh gSa tks var esa 
vkdj dkQh mFkyh vkSj pkSM+h ¼100&200 ehVj½ gks tkrh gSaA 
fdlku bl Hkkx dk mi;ksx lajf{kr ueh ds rgr —f"k ds fy, 
dj jgs gSaA fpM+kok ds xkao dkUryh unh ds jsrhys iqjkus tyks<+ 
eSnkuksa ij fLFkr gSaA pwafd ikuh dh xq.koÙkk cgqr vPNh gS] blfy, 
60&80 çfr'kr {ks= Vîwcosy flafpr gS tks ';ksiqjk esa vfèkdre 
gSA flafpr {ks= esa Hkwty Lrj 1-12 ls 3-83 ehVj çfr o"kZ ?kV jgk 
gS ¼rkfydk 1-1½ vkSj ¶yksjkbM dh leL;k c<+ jgh gSA tehuh 
ty lalkèku NksVh ukfM;ksa ds :i esa gSa vkSj yxHkx çR;sd xkao esa 
25]000&37]500 ?kuehVj {kerk dh 2&3 ukfM;k¡ gSaA

ouLifr% lhdj esa çeq[k ouLifr çdkj vdsf'k;k tSdeksauVkbZ] 
csykfuVl ,ftIVhdk] vuksftll isaMwyk] vdsf'k;k lsusxy] 
vdsf'k;k fuyksfVdk] vdsf'k;k Y;qdks¶yks;k] çkslksfil flusjsfj;k] 
Vsdksesyk vuMqykVk] dbZ vU; çtkfr;ksa ds lkFk ns[ks x,A 
VsÝksfl;k iiZqfj;k dh vfèkdrk ds lkFk vU; ouLifr çtkfr;ka 
vfjlVhMk fgfLVªDl] lsfgek uokZsle] vksjksfIV;e Fkksfe;e] 
lsadjl lsfVtsjl] yksfu;k dksjkseafMfydk FkhA ikni ikfjfLFkfrd 
fofoèkrk fo'ys"k.k fHkUurk bafxr djrk gS tSls ih- flusjkfj;k 
¼10&30 çfr gsDVs;j ?kuRo] 12&100 vkbZ-oh-vkbZ-] 600&790 
ls-eh- ÅapkbZ½( ,- VksfVZfyl ¼1&40 çfr gsDVs;j ?kuRo( 11-81&

fp= 1-1 ¼v½ [ksrM+h LFky dk Hkw mi;ksx@Hkw vPNknu ekufp=] ¼c½ fpapjksyh xk¡o esa voufydkvksa esa [ksrh
Fig. 1.1 (A) Land use/land cover map of Khetri site, (B) Cultivated gullies in Chinchorli village

(A) (B)

Chundara, Chichroli, Sephara Gunwar villages) and other 

site under irrigated situation in Chirawa (Chirawa, 

Bhomapura, Shekhpura and Shyopura villages). The 

terrain in Khetri site is older alluvial plain located on the 

eastern slope of Aravalli hill ranges. Morphologically, 

few eroded hills, 400 to 450 m in height, occur linearly in 

NE–SW direction. Several narrow streams emerging from 

these hills have created gullies on the adjoining croplands 

and shrub lands. Croplands constitute dominant land use 

in 2,835 ha (73%), of which rainfed types occur in 63.9 per 

cent area (Fig. 1A). Water erosion has affected 16.2 per 

cent area in Chinchorli and Sephara Gunwar villages. 

Gullies at Chinchorli are narrow and deep, whose lower 

ends are shallow and very wide (100 to 200 m), which are 

used for agriculture under conserved moisture (Fig. 1B). 

Villages of Chirawa site are located on sandy older 

alluvial plains of river Kantli. Since groundwater quality 

is good, 60-80 per cent of area is irrigated through tube 

wells, maximum being at Shyopura. Groundwater table is 
-1 declining by 1.12 to 3.83 m y (Table 1.1) and the fluoride 

content of water is increasing. Surface water resources are 

in the form of small nadis, and almost each village has 2-3 

nadis of different capacities that varies from 25,000 to 
337,500 m . 

Vegetation: The major vegetation types in Sikar were 
Acacia jacquemontii, Balanites aegyptiaca, Anogeissus 
pendula, Acacia senegal, Acacia nilotica, Acacia 
leucophloea, Prosopis cineraria, Tecomella undulata, 
with many other associated species. Tephrosea purpurea 
dominates the ground vegetation in association with other 
vegetation like Aristida hystrix, Sehima nervosum, 
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12-0 vkbZ-oh-vkbZ-( 550&800 ls-eh- ÅapkbZ½( lh- çkslsjk ¼70&830 
çfr gsDVs;j ?kuRo] 15-64&80-23 vkbZ-oh-vkbZ-] 66&116 ls-eh- 
ÅapkbZ½A

e`nk% ikyjh ,oa Qrsgiqj esa pksew J`a[kyk] Jhekèkksiqj vkSj [ksrM+h esa 
cLlh J`a[kyk ,oa fpM+kok esa ukSjkxiqj feêh J`a[kyk dks fpfUgr 
fd;k x;kA ukSjkxiqj vkSj cLlh J`a[kyk dh feêh lrg ij jsrhyh 
nkseV ls nkseV vkSj xgjkbZ esa ckjhd nkseV gSaA feêh esa dkcZfud 
dkcZu ¼vks-lh- 0-09 ls 0-42 çfr'kr½ de gS] QkLQksjl ¼7-0 ls 24 
fd-xzk- çfr gsDVs;j½ vkSj iksVkf'k;e ¼113 ls 378 fd-xzk- çfr 
gsDVs;j½ eè;e ls vfèkd gSaA tcfd] pksew J`a[kyk dh feêh lrg 
ij ckjhd jsr ls nkseV vkSj uhps dbZ ehVj rd nkseV ckjhd jsr 
gSA bu fefê;ksa esa 0-06&0-22 çfr'kr vks-lh-] 3-4&18-4 fd-xzk-  
çfr gsDVs;j QkLQksjl] 126&438 fd-xzk- çfr gsDVs;j iksVk'k 
miyCèk gS ¼rkfydk 1-2½A flafpr {ks=ksa esa e`nk esa vks-lh- esa 23&42 
çfr'kr o miyCèk QkLQksjl esa 18&47 çfr'kr dh o`f) gqbZ gS 
vkSj miyCèk iksVsf'k;e esa 8&10 çfr'kr rd dh deh vkbZ gSA 
lw{e iks"kd rRoksa esa yksgk vkSj ftad dh vfèkdrj deh gS vkSj 
rkEck vkSj esXuht+ i;kZIr gSaA gkykafd] flafpr {ks=ksa esa miyCèk 

Oropetium thomeaum, Cenchrus setigerus, Launaea 
coromondelica, etc. Plant ecological diversity analysis 

-1indicated variability; P. cineraria (density of 10-30 ha ; 
IVI of 12-100; height of 600-790 cm); A. tortilis (density 

-1of 1-40 ha ; IVI of 11.81-12.00; height of 550-800 cm); C. 
-1procera (density of 70-830 ha ; IVI of 15.64-80.23; 

height of 66-116 cm). 

Soils: Chomu soil series in Palri and Fatehpur, Bassi soil 

series in Sri Madhopur and Khetri and Nauragpura soil 

series in Chirawa have been recognized and 

characterized. Soils of Naurangpura and Bassi series are 

sandy loam to silty loam on surface and fine sandy loam, 

loam and silty clay loam in deeper horizons. Soils are low 

in organic carbon (OC, 0.09 to 0.42%) medium to high in 
-1 -1available K(113 to 378 kg ha ) and P (7.0 to 24 kg ha ). 

Soils of Chomu series are fine sand to loamy sand at 

surface and loamy fine sand to sandy loam in subsoil and 

uniform up to several meters. These soils contain 0.06 to 
-10.22 per cent OC, 3.4 to 18.4 kg ha  available P and 126 to 

-1438 kg ha  available K (Table 1.2). The soils in irrigated 
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yksgk ,oa ftad o"kkZ vkèkkfjr {ks=ksa ls vfèkd gSA ih-,p- vkSj b-lh- 
flafpr {ks=ksa esa o"kkZ vkèkkfjr {ks=ksa dh rqyuk esa FkksM+s vfèkd gSaA

dkcZu laxzg.k c<+kdj tyok;q ifjorZu ds çHkko dks de djuk

fofHkUu Hkwfe mi;ksx iz.kkfy;ksa esa dkcZu laxzg.k dh ek=k dk vuqeku% 
fljksgh ftys esa fofHkUu Hkwfe mi;ksx ç.kkfy;ksa esa isM+ ds e`nk 
èkjkry ls Åij o uhps ds Hkkx esa tSoHkkj dkcZu Øe'k% 0-48&84-
9 Vu çfr gsDVs;j vkSj 0-11&20-32 Vu çfr gsDVs;j rd ik;k 
x;k ¼rkfydk 1-3½A —f"k Hkwfe esa eq[; isM+ ?kVd vdsfl;k 
fuyksfVdk] vdsfl;k Y;wdks¶+yks;k rFkk çkslksfil flusjsfj;k Fks 
rFkk ogka tSoHkkj dkcZu dh ek=k Øe'k% 0-48&3-79 Vu çfr 
gsDVs;j vkSj 0-11&0-91 Vu çfr gsDVs;j FkhA vksj.k o xkspj Hkwfe 
ftuesa thftQl jksVfUMQksfy;k vkSj vdsfl;k Y;wdks¶+yks;k ds 
isM+ eq[; ?kVd ds rkSj ij Fks ogk¡ bldh ek=k isM+ ds Hkw lrg ls 
Åij o uhps ds Hkkx esa Øe'k% 1-99&10-7 Vu çfr gsDVs;j vkSj 
0-48&2-53 Vu çfr gsDVs;j FkhA ouh; Hkwfe ftuesa vdsfl;k 
VksVZfyl] vdsfl;k lsusxy o vdsfl;k Y;wdks¶+yks;k ds isM+ eq[; 
?kVd ds rkSj ij Fks ogk¡ budh ek=k Øe'k% 5-7&14-83 Vu vkSj 
1-36&20-32 Vu çfr gsDVs;j ik;h x;hA

ckM+esj ftys esa isM+ ds Hkw lrg ls Åij o uhps ds Hkkx esa 
tSoHkkj dkcZu dh ek=k Øe'k% 0-99&25-58 Vu vkSj 0-25&20-32 
Vu çfr gsDVs;j FkhA fdlkuksa ds [ksrksa ij lkYokMksjk iztkfr] 
,fy,UFkk ,DlsYlk] Vsdksesyk vaMwysVk] vdsfl;k lsusxy vkSj 

croplands showed accumulation of OC and available P by 

23-42 and 18-47 per cent, respectively and depletion of 

available potassium by 8-10 per cent. Among the 

micronutrients, Fe and Zn were mostly deficient and Cu 

and Mn were adequate. However, in the irrigated sites the 

available Fe and Zn contents were more than the rainfed 

croplands. The pH and EC of the soils under irrigated 

croplands were slightly higher than soils under rainfed 

croplands.

Mitigation of climate change by enhancing C-

sequestration

Quantification of C-sequestration in different land use 

systems: The above (AGB) and below ground tree 

biomass (BGB) carbon from different land use systems 
-1 -1ranged from 0.48-84.9 t C ha and 0.11-20.32 t C ha  

among different land use systems in Sirohi district (Table 
-11.3). It ranged from 0.48-3.79 t C ha  in AGB and 0.11-

-10.91 t C ha  in BGB in agricultural land where major tree 

component were Acacia nilotica, Acacia leucophloea and 
-1Prosopis cineraria. It ranged from 1.99-10.7 t C ha  in 

-1AGB and 0.48-2.53 t C ha  in BGB in oran/gocher 

dominated by Z. rotundifolia and Acacia leucophloea. In 

forest dominated by A. tortilis, A. senegal and A. 
-1leucophloea it ranged from 5.7-14.83 t C ha  in AGB and 

-11.36-20.32 t C ha  in BGB.



23

çkslksfil flusjsfj;k vkèkkfjr —f"k okfudh i)fr esa tSoHkkj 
dkcZu dh ek=k isM+ ds Åijh o fupys Hkkx esa Øe'k% 1-09&20-85 
Vu vkSj 0-28&5-42 Vu çfr gsDVs;j FkhA vksj.k vkSj pkjkxkg 
ftuesa vdsfl;k VksfVZfyl] çkslksfil flusjsfj;k vkSj Vsdksesyk 
vaMwysVk çeq[krk ls Fks ogk¡ tSoHkkj dkcZu dh ek=k Øe'k% 
4-51&36-46 Vu vkSj 1-17&6-88 Vu çfr gsDVs;j Fkh ¼fp= 1-2½A 

o`{kksa dk dk"B fof'k"V xq#Ro% o`{kksa dh 21 çtkfr;ksa ds rus o 
'kk[kkvksa ds dk"B fof'k"V xq#Ro dk fuèkkZj.k fd;k x;k 
¼fp= 1-3½A rus dk dk"B fof'k"V xq#Ro 0-42±0-04 ls ysdj 
0-74±0-03 Fkk] tks bu çtkfr;ksa ds dk"B ds xq.kksa esa O;kid 
fofoèkrk dks n'kkZrk gSA çkFkfed vkSj ekè;fed 'kk[kkvksa ls rus 

2dk dk"B fof'k"V xq#Ro Kkr djus dk] mPp vkj  ewY; ¼0-83 ls 
vf/kd½ ds lkFk] vPNk lwpd feykA

ikyh esa fofHkUu Hkw&mi;ksx ç.kkfy;ksa esa e`nk dkcZu MkbZvkDlkbM 
mRltZu ;k çokg% vkjvkj,l] ikyh esa ukS fofHkUu Hkw&mi;ksx 
ç.kkfy;ksa ls vkbZvkjth, vkèkkfjr Lopkfyr e`nk dkcZu 
MkbZvkDlkbM çokg fo'ys"kd }kjk 3&5 fnu ds varjky ij nks 
ekg ¼uoacj rFkk fnlacj½ rd e`nk esa dkcZu MkbZvkDlkbM 
mRltZu ntZ fd;k x;kA fofHkUu Hkw&mi;ksx i)fr;ksa esa e`nk 
dkcZu MkbZvkDlkbM çokg fd nj 1-21±0-42 ls ysdj 3-28±1-26 
fd-xzk- çfr ?kaVk çfr gsDVs;j ik;h x;hA fofHkUu Hkw&mi;ksx 
i)fr esa e`nk dkcZu MkbZvkDlkbM çokg dh lokZfèkd nj tksr 

In Barmer district, above and below ground tree 

biomass carbon from different land use systems ranged 
-1 -1from 0.99-25.58 t C ha  and 0.25-20.32 t C ha  

respectively. In farmers' fields with Salvadora spp., A. 

excelsa, T. undulata, A. senegal and P. cineraria based 
-1agroforestry systems it ranged from 1.09-20.85 t C ha  in 

-1 AGB and 0.28-5.42 t C ha in BGB, whereas in oran and 

pasture land dominated by A. tortilis, P. cineraria and T. 
-1undulata it ranged from 4.51-26.46 t C ha  in AGB and 

-11.17-6.88 t C ha  in BGB (Fig. 1.2). 

Wood specific gravity of trees: Wood specific gravity 

(WSG) of stem and branches of 21 tree species was 

determined. Stem WSG of species ranged from 0.42±0.04 

to 0.74±0.03, showing great diversity in wood properties 

of these species (Fig. 1.3). Primary and secondary 

branches were found to be good predictor of stem WSG 
2with high R  value (> 0.83).

Soil carbon dioxide (CO ) emission or flux from 2

different land use systems in Pali: The emission of CO2 

from soil was recorded from nine different land use 

system at RRS Pali by IRGA based automatic soil CO  2

flux analyzer for two months (November and December) 

at 3-5 days interval. The soil CO  flux ranged from 2
-1 -11.21±0.42 to 3.28±1.26 kg h  ha  in different land use 

fp= 1-2 ckM+esj ftys esa fofHkUu Hkwfe mi;ksx ç.kkfy;ksa esa Hkw&lrg ls Åij o uhps ds Hkkx esa tSoHkkj dkcZu laxzg.k
Fig 1.2 Above and below ground biomass carbon stock in different land use systems in Barmer district
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okyh Hkwfe esa 3-31±1-26 ls ysdj 2-4±1-1 fd-xzk- çfr ?kaVk çfr 
gsDVs;j rFkk mlds ckn isM+ksa okyh i)fr esa ik;h x;h ¼fp= 1-4½A

chdkusj vkSj Hkqt dh e`nkvksa esa dkcZu o QkLQksjl ds la?kVd%  
d.kh; dkcZu dk dqy dkcZu esa vkSlr ;ksxnku chdkusj fd e`nk 
esa 15-5 çfr'kr rFkk Hkqt fd e`nk esa 12-5 çfr'kr Fkk] tcfd 
vd.kh; dkcZu dk ;ksxnku Øe'k% 84-5 o 87-5 çfr'kr FkkA 
chdkusj fd e`nk esa ,Y;wfefu;e&QkLQksjl] dSfY'k;e& 
QkLQksjl rFkk dkcZfud&QkLQksjl dk dqy QkLQksjl esa Øe'k% 
10-54] 60-13 vkSj 28-3 çfr'kr ;ksxnku FkkA Hkqt fd e`nk esa bu 
?kVdksa dk ;ksxnku Øe'k% 23-69] 43-16 vkSj 32-8 çfr'kr FkkA 
dqy QkLQksjl dh ek=k Hkqt fd e`nk esa chdkusj dh e`nk fd 
vis{kk 24 çfr'kr vfèkd FkhA

system. Among different land use systems, cultivated land 
-1showed highest soil CO  flux of 3.3±1.26 to 2.4±1.1 kg h  2

-1ha  followed by tree plantation (Fig. 1.4). 

C and P fractions in soils of Bikaner and Bhuj: Average 
contribution of particulate C towards total C was 15.5 per 
cent in soils of Bikaner and 12.5 per cent in soils of Bhuj. 
Values of non-particulate C were 84.5 and 87.5 per cent of 
the total C, respectively. Analysis of P fractions showed 
that Al-P, Ca-P and organic-P contributed 10.54, 60.13 
and 28.30 per cent towards total P in the soils of Bikaner. 
Respective values of Bhuj soils were 23.69, 43.16 and 
32.8 per cent. Total P in soils of Bhuj was 24 per cent more 
than the soils of Bikaner.

fp= 1-3 o`{k çtkfr;ksa dk dk"B fof'k"V xq#Ro 
Fig. 1.3 Wood specific gravity of tree species 

fp= 1-4 fofHkUu Hkw&mi;ksx ç.kkfy;ksa ls e`nk dkcZu MkbZvkDlkbM çokg
Fig. 1.4 Soil CO  flux from different land use systems2
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ueZnk ugj flapu {ks= esa çkd̀frd lalkèkuksa dk ekudhdj.k

lqnwj laosnu MsVk vkSj mixzg Nfo dh O;k[;k ds vkèkkj ij] 
tSlyk ,oa okad forfjdk flapu {ks= esa ekud LFkku fuèkkZfjr fd, 
x,A çR;sd forfjdk esa rhu ekud e`nk çksQkby [kksns x,A nks 
e`nk fljht+ lkapksj vkSj èkksjheUuk dks mä LFkkuksa ij igpkuk x;k 
,oa vUos"k.k fd;k x;kA lkapksj e`nk fljht feêh okrt ryNV ls 
fodflr gqbZ ikbZ xbZ rFkk dbZ LFkkuksa ij de ÅapkbZ ds jsrhys 
Vhyksa ds lkFk&lkFk jsr dh eksVh ijr gSA ;s e`nk,a cgqr xgjh 
¼150 ls-eh- ls vfèkd½ rFkk e`nk lksye cukoV vkSj jax esa ,d 
leku ikbZ xbZ ysfdu e`nk xgjkbZ ds lkFk dSfY'k;e dkckZsusV dh 
c<+rh ek=k ns[kh x;hA Þvß laLrj ¼20&40 ls-eh-½ Hkwjs ls xgjk 
Hkwjk] detksj nkusnkj] eqyk;e] xSj fpifpik] xSj IykfLVd] xSj 
HkqjHkqjk vkSj çfrfØ;k esa {kkjh; ¼ih,p 8-7½ gSA Þlhß laLrj 
¼100&150 ls-eh-½ Hkwjs ls xgjs Hkwjs ,oa ihys Hkwjs jax dk rFkk cukoV 
esa gYdh yphyh e`nk] eè;e mi dks.kh; vojksèk lajpuk] HkqjHkqjk] 
FkksM+k fpifpik] gYds ls dkQh dsydsfj;l gSA èkksjheUuk e`nk 
fljht+ ihys Hkwjs jax ,oa gYds Hkwjs jax dh] cukoV esa eghu jsr vkSj 
cgqr xgjh gSA lrg jsr vkSj de ÅapkbZ ds Vhyksa }kjk vkofjr gSA 
lrg dh feêh ihyh Hkwjh] detksj dks.kh;] eqyk;e] xSj fpifpih] 
xSj IykfLVd] çfrfØ;k esa {kkjh; ¼ih,p 8-62½ vkSj 
xSj&dsydsfj;l gSaA uhps dh laLrjksa okyh feêh Hkwjs ,oa xgjs Hkwjs 
jax] eghu jsr] fc[kjh] xSj fpifpih] xSj IykfLVd] FkksM+h 
dsydsfj;l ysfdu dsydsfj;l ijr jfgr ikbZ xbZA e`nk 
oxhZdj.k ç.kkyh es bu e`nkvksa dks fVfid V‚fjZIlesaV lewg ds 
dkslZs ykseh gkbijFkjfed QSfeyh ds :i esa oxÊ—r fd;k x;k gSA 
bu e`nkvkas esa e`nk tSfod dkcZu dh ek=k de ¼0-08&0-22 
çfr'kr½] miyCèk Q‚LQksjl de ls eè;e ¼1-68&29-68 fd-xzk- 
çfr gsDVs;j½ rFkk lYQj ¼2-92&14-01 feyhxzke çfr fdyksxzke 
e`nk½ ,oa iksVsf'k;e ¼90&281 fd-xzk- çfr gsDVs;j½ eè;e Js.kh esa 
ik, x,A

ok;q vijnu] e`nk {kj.k ,oa Qly mRikndrk

chdkusj esa rhu Hkwfe mi;ksx ç.kkfy;ksa ls ok;q vijnu dk 
vkdyu fd;k x;kA çR;sd ç.kkyh esa jsr laxzgd ¼lSaM dSpj½ ds 
ekè;e ls ok;q vijnu vkèkkfjr e`nk dk âkl vçSy ls vxLr rd 
ekik x;kA ok;q vijnu çfØ;k ds dkj.k e`nk âkl vfèkdre 
vçSy ls tqykbZ ds eghuksa esa ik;k x;kA twu esa e`nk âkl vfèkdre 
Fkk tks ijrh Hkwfe ls 3]792 fd-xzk- çfr gsDVs;j rFkk pkjkxkg Hkwfe 
ls 252 fd-xzk- çfr gsDVs;j FkkA lSaM dSpj dh pkj vyx&vyx 
ÅapkbZ;ksa ij ¼tehu ls 0-25] 0-75] 1-25 vkSj 2 ehVj Åij½ 
vfèkdre feêh 0-25 ehVj vkSj U;wure 2 ehVj ÅapkbZ ij ,d= 
gqbZ ¼rkfydk 1-4½A 

Benchmarking of natural resources in Narmada 
command area

Based on remote sensing data and pre-field image 
interpretation, sites in Jaisla and Vank distributaries of 
Narmada canal command area in Sanchore tehsil were 
earmarked. Three benchmark soil profiles were made in 
each distributary. Two soil series namely Sanchore and 
Dhorimanna have been identified and characterized. 
Sanchore soils have developed from aeolian sediments 
and have thick layer of sand, with low height hummocks 
at places. Soils are very deep (>150 cm), the solum is 
uniform in texture and colour but with increasing trend of 
calcium carbonate with depth. 'A' horizon (20-40 cm 
thick) is brown to dark brown in colour, fine sand, weak 
granular, soft, friable, non sticky, non plastic, non 
calcareous and alkaline in reaction (pH 8.70). 'C' horizon 
(100-150 cm thick) is brown, dark brown to pale brown in 
colour, fine sand to loamy sand in texture, weak to 
medium sub angular blocky structure, friable, slightly 
sticky, slight to strongly calcareous. The soils of 
Dhorimanna series are pale brown to light yellowish 
brown in colour, fine sand in texture throughout and very 
deep. Surface is covered with loose sand, hummocks and 
low height dunes. Surface soils are pale brown, weak 
angular, soft, friable, non-sticky, non-plastic, alkaline in 
reaction (pH 8.62) and non-calcareous. Sub soils are 
brown to dark brown in colour, fine sand, loose, non-
sticky, non-plastic, slightly calcareous but devoid of any 
concretionary zone. Taxonomically these soils are 
classified as coarse loamy mixed Hyperthermic family of 
Typic Torripsamment. These soils are low in organic 
carbon (0.08-0.22%), low to medium in available P (1.68-

-129.68 kg ha ) and medium in available sulphur (2.92-
-1 -114.01 mg kg ) and potassium (90-281 kg ha ). 

Wind erosion, soil loss and crop production

Assessment of wind erosion from three land use 
systems was carried out in Bikaner. One sand catcher was 
fixed in each system. Soil loss due to wind erosion was 
measured from April to August. Soil loss due to wind 
erosion process was higher during April to July. However, 
maximum soil loss was observed in June, which varied 

-1 -1 -1 -1from 3792 kg ha  d  under bare soil to 252 kg ha  d  in 
pasture land (Table 1.4). Among four heights of sand 
catchers (0.25, 0.75, 1.25 and 2 m above ground), 
maximum soil was captured at 0.25 m and minimum at 2 
m height. 
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fjeksV lsaflax rduhd ls ,uMhohvkbZ vkSj e`nk ped 
lwpdkad ¼,lchvkbZ½ vkèkkfjr fo'ys"k.k ySaMlSV 8 dh Nfo;ksa dk 
mi;ksx djds fd;k x;k FkkA ,uMhohvkbZ fo'ys"k.k us xeÊ ds 
ekSle esa lcls de ouLifr lwpdkad esa fHkUurk ¼&0-26 ls 
$0-30½] jch ekSle esa &0-33 ls $0-60 rd vkSj [kjhQ ekSle esa 
&0-36 ls $0-58 dk ladsr fn;kA e`nk ped lwpdkad us catj jsr 
ds Vhys@jsrhys eSnku ds fy, cgqr vfèkd ewY; ¼19½ vkSj flafpr 
{ks= ds fy, de ewY;ksa ¼4½ dk ladsr fn;kA fdlku ds [ksrksa ij 
ok;q vijnu dh pkj xaHkhjrk Jsf.k;ksa ;Fkk ux.;] ekewyh] eè;e 
vkSj xaHkhj ds rgr Qlyksa dh mRikndrk ds vkadM+s ,d= fd, 
x, ¼rkfydk 1-5½A iou vijnu dh xaHkhjrk c<+us ds lkFk lHkh 
Qlyksa dh iSnkokj esa mYys[kuh; deh ntZ dh xbZA

Using remote sensing data, NDVI and Soil 
Brightness Index (SBI) based analysis were carried out 
using Landsat 8 images. The NDVI values were lowest 
(-0.26 to +0.30) during summer, -0.33 to +0.60 in rabi 
season and high (-0.36 to +0.58) in kharif season. SBI 
derived for three seasons indicated very high value of 19 
for barren sand dunes/sandy plains and low value of 4 for 
irrigated croplands. Crop productivity data was collected 
from farmers' fields covering four severity categories of 
wind erosion namely negligible, slight, moderate and 
severe (Table 1.5). The data indicated that yields of major 
crops of the region decreased with increasing severity of 
wind erosion.  
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Hkwfe âkl ekufp=.k

{ks= losZ{k.k] /kjkryh; ;FkkFkZrk vkSj feêh ds fo'ys"k.k ds 

i'pkr~] jktLFkku ds >qa>qauw vkSj lhdj ftyksa ds fy, Hkwfe âkl 

ekufp= rS;kj fd, x,A 2005&06 vkSj 2015&16 ds chp] >qa>qauw 

esa Hkwfe âkl ds varxZr {ks= esa 0-5 çfr'kr vkSj lhdj ftys esa 0-12 

çfr'kr dh gYdh o`f) ntZ dh xbZ ¼rkfydk 1-6½A

tSo fofoèkrk lwpuk foKku çcaèku 

cksjkthuslh] fltyfiuslh] dSIifjMslh] dSjhvksQkbZyslh] 

lsykLVªslh] psuksiksfM;klh vkfn dk çfrfufèkRo djus okys Ng 

ifjokjksa ds c‚Vfudy laxzg ds MsVkcsl fodkl ds fy, nLrkost 

rS;kj fd, x, vkSj ySfeuj xq.kksa ds vkèkkj ij oxÊ—r fd, x,A 

gsfy;ksVªksfi;e ¼ftls vkerkSj ij gsfy;ksVªksi dgk tkrk gS½ vkSj 

tks cksjkfxuslh ifjokj ds rgr 10 çtkfr;ksa ¼,fyfIVDe] 

eSfj¶yksje] vksofyQksfy;e] iSfuD;qySVe] lcqySVe] jSfeflfle] 

jSfj¶yksje] fLVªxksle] lqfiue] vaMqySVe½ dk çfrfufèkRo djrk gS] 

ds 287 laxzgksa dk ySfeuj vkdkj 0-019&15-151 oxZ fe-eh- ik;k 

x;k vkSj lHkh ysIVksfQyl FksA bu çtkfr;ksa esa] gsfy;ksVªksfi;ejh 

¶yksje ds 14 laxzgksa dk ySfeuj vkdkj 0-053&0-532 oxZ fe-eh- 

ik;k x;kA Ik;kZokl fouk'k ls bl çtkfr dks lcls vf/kd [krjk 

gSA

Land degradation mapping

Two land degradation maps for Jhunjhunu and Sikar 
districts of Rajasthan were completed based on field 
survey, ground truthing and soil analysis. Between 
2005-06 and 2015-16 there was only a slight change in 
area under land degradation that increased by 0.5 per cent 
in Jhunjhunu and 0.12 per cent in Sikar district 
(Table 1.6). 

Biodiversity informatics management

Botanical collections belonging to six families 
representing Boraginaceae,  Caesalpiniaceae,  
Capparidaceae, Caryophyllaceae, Celastraceae, 
Chenopodiaceae etc. were documented for database 
development and were morpho-metrically classified 
based on laminar features. The laminar sizes of the 287 
collections of genus Heliotropium (commonly known as 

'heliotropes') under the family Boraginaceae representing 
10 species viz.; ellipticum, mariflorum, ovalifolium, 
paniculatum, subulatum, ramisissimum, rariflorum, 
strigosum, supinum, undulatum were found to be from 

20.019-15.151 mm  and all were leptophyllous. Within 
these species, Heliotropiumrari florum was represented 
by 14 collections having laminar sizes ranging from 0.053 

2to 0.532 mm . Habitat destruction is main threat to this 
species. 
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tuunzO; laj{k.k ,oa j[kj[kko

Pkjkxkg ?kklksa o nyguksa ds fofHkUu o"kksZa ds nkSjku ,df=r 
fd, 323 ifjxzg.k tks vatu ?kkl ¼85½] lso.k ?kkl ¼111½] eksMk 
/kke.k ¼42½] xzke.kk ¼47½] cqjM+k ¼24½] eqjB ¼2½] vijkftrk ¼9½] 
pkjk lse ¼2½ vkSj csdfj;k ¼1½ ds Fks] dk j[kj[kko fd;k x;kA 
isM+ksa dh iztkfr;ksa  esa [kstM+h ¼11½] dqEeV ¼15½] tky ¼24½ rFkk 
jksfgM+k ¼11½ dk vuqla/kku QkeZ ij j[kj[kko fd;k x;kA 
j[kj[kko iztuu ds vUrxZr vatu ?kkl dh fdLe dktjh 75 
¼1-54 fd-xzk-½ o ftuksVkbi dktjh 358 ¼5-0 fd-xzk-½ dk ukfHkd 
cht iSnk fd;k x;kA vatu ?kkl ds vU; ftuksVkbIl dktjh 
2178 ¼0-5 fd-xzk-½ o dktjh 231 ¼0-14 fd-xzk-½ rFkk lso.k 
ftuksVkbi dktjh 30&5 ¼0-3 fd-xzk-½ dk Hkh cht iSnk fd;k 
x;kA QhYM thu cSad ds vUrxZr csj dh 38 fdLeksa o esgUnh ds 
20 tuunzO;ksa dk j[kj[kko Hkh fd;k x;kA

pkjkxkg ?kklsa

vatu ?kkl

lefUor iztkfr ijh{k.k% ftuksVkbIl esa 'kq"d inkFkZ mit] 
vkSlr ikni Å¡pkbZ vkSj iÙkh&ruk vuqikr ds fy;s egRoiw.kZ 
vUrj ik;k x;k ¼rkfydk 2-1½A izfo"Vh ohVhlhlh&15&3 ls 
lokZf/kd gjk pkjk ¼16356 fd-xzk- izfr gsDVs;j½ izkIr gqvk] 
rRi'pkr~ ohVhlhlh&15&8 ¼15567 fd-xzk- izfr gsDVs;j½ ls izkIr 

Germplasm conservation and maintenence

In range grasses and legumes 323 accessions of 

Cenchrus ciliaris (85), Lasiurus sindicus (111), C. 

setigerus (42), Panicum antidotale (47), Cymbopogon sp. 

(24), P. turgidum (2), Clitoria ternatea (9), Lablab 

purpureus (2) and Indigofera (1) collected during 

different years were maintained. In tree species, 

accessions of Prosopis cineraria (11), Acacia senegal 

(15), Salvadora oleoides (24) and Tecomella undulata 

(11) were also maintained under field conditions at 

research farm. Under maintenance breeding nucleus seeds 

of C. ciliaris variety CAZRI 75 (1.54 kg) and genotype 

CAZRI 358 (5.0 kg), seeds of other genotypes viz. CAZRI 

2178 (0.5 kg), CAZRI 231 (0.14 kg) of anjan and sewan 

grass (CAZRI 30-5, 0.3 kg) were also produced. Under 

field gene bank, 38 varieties of ber and 20 cultivars of 

mehendi were maintained.

Pasture grasses

Cenchrus ciliaris

Coordinated varietal trial: Significant differences were 

observed among genotypes for dry matter yield, average 

plant height and leaf stem ratio (Table 2.1). Maximum 

green fodder yield was recorded from entry VTCC-15-3 

tSo fofof/krk laj{k.k] okf"kZd o cgqokf"kZd ikniksa dk lq/kkj
Biodiversity Conservation, Improvement of Annuals and Perennials
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gqvkA 'kq"d inkFkZ  dh mit Hkh izfo"Vh ohVhlhlh&15&3 ls 
lokZf/kd ¼5442 fd-xzk- izfr gsDVs;j½ Fkh] blds ckn 
ohVhlhlh&15&9 ¼3609 fd-xzk- izfr gsDVs;j½ ls izkIr gqbZA 
ohVhlhlh 15&8 ds ikS/kksa dh Å¡pkbZ ¼110-0 ls-eh-½ lokZf/kd Fkh 
vkSj ohVhlhlh&15&2 esa iRrh&ruk vuqikr ¼3-08½ lokZf/kd FkkA 

ewY;kadu iz;ksx ds vkBosa o"kZ esa ftuksVkbIl esa gjk pkjk 
mit] 'kq"d inkFkZ mit] ikni Å¡pkbZ vkSj izjksg ds fy;s 
egRoiw.kZ vUrj ugha ik;k x;kA vkbZ,eVhlhlh&10&3 ls 
lokZf/kd ¼7633 fd-xzk- izfr gsDVs;j½ gjk pkjk izkIr gqvk] 
rRi'pkr~ vkbZ,eVhlhlh&10&1 ¼6733 fd-xzk- izfr gsDVs;j½ ls 
izkIr gqvkA blh izdkj vkbZ,eVhlhlh&10&3 ¼2860 fd-xzk- izfr 
gsDVs;j½ ls lokZf/kd 'kq"d inkFkZ izkIr gqvkA 
vkbZ,eVhlhlh&10&1 ds ikS/kksa dh Å¡pkbZ ¼97-3 ls-eh-½ lokZf/kd 
FkhA 

,d vU; iz;ksx ds lkrosa o"kZ esa ftuksVkbIl esa 'kq"d inkFkZ 
mit rFkk vkSlr ikni Å¡pkbZ ds fy;s egRoiw.kZ vUrj ik;k 
x;kA dktjh 2178 ls lokZf/kd gjk pkjk ¼5146 fd-xzk- izfr 
gsDVs;j½ rFkk 'kq"d inkFkZ ¼1706 fd-xzk- izfr gsDVs;j½ mit izkIr 
gqbZ] blds ckn dktjh 2221 ls gjk pkjk ¼4785 fd-xzk- izfr 
gsDVs;j½ rFkk dktjh 75 ls 'kq"d inkFkZ ¼1651 fd-xzk- izfr 
gsDVs;j½ mit izkIr gqbZA dktjh 75 ds ikS/ks lcls vf/kd Å¡ps 
¼101-8 ls-eh-½ FksA

eksMk /kke.k

lefUor iz;ksx ds r`rh; o"kZ esa ftuksVkbIl esa gjk pkjk 
mit] 'kq"d inkFkZ] izfrfnu gjk pkjk o 'kq"d inkFkZ mit vkSj 

-1 -1(16356 kg ha ) followed by VTCC-15-8 (15567 kg ha ). 

VTCC-15-3 also had maximum dry matter yield (5442 kg 
-1 -1ha ) followed by VTCC-15-9 (3609 kg ha ). VTCC-15-8 

had tallest plants (110.0 cm), and VTCC-15-2 recorded 

maximum leaf stem ratio (3.08).  

thIn the 8  year of an evaluation trial, variation among 

genotypes was found to be non-significant for green 

fodder yield, dry matter yield, plant height and tiller 

number. However maximum green fodder yield (7633 kg 
-1ha ) was recorded from IMTCC-10-3 followed by 

-1IMTCC-10-1 (6733 kg ha ). IMTCC 10-3 also had 
-1maximum dry matter yield (2860 kg ha ) while IMTCC-

10-1 had tallest plants (97.3 cm).  

In seventh year of another trial, genotypes varied 

significantly for dry matter yield and mean plant height. 

Maximum green fodder and dry matter yield were 
-1recorded from CAZRI 2178 (5146 and 1706 kg ha ) 
-1followed by CAZRI 2221 for green fodder (4785 kg ha ) 

-1and CAZRI 75 for dry matter yield (1651 kg ha ). CAZRI 

75 had tallest plants (101.8 cm). 

Cenchrus setigerus

In the third year of coordinated trial, genotypes 

varied significantly for green forage yield, dry matter 

yield, per day productivity of green fodder and dry matter, 

and plant height (Table 2.2). Maximum green fodder yield 
-1was recorded for VTCS-15-1 (14333 kg ha ) followed by 
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ikni Å¡pkbZ ds fy; egRoiw.kZ vUrj ik;k x;k 
¼rkfydk 2-2½A ohVhlh,l&15&1 ls lokZf/kd gjk pkjk ¼14333 
fd-xzk- izfr gsDVs;j½ vkSj blds ckn ohVhlh,l&15&4 ¼13333 
fd-xzk- izfr gsDVs;j½ ls izkIr gqvkA ohVhlh,l&15&8 ¼4888 
fd-xzk- izfr gsDVs;j½ ls lokZf/kd 'kq"d inkFkZ mit izkIr gqbZA 
ohVhlh,l 15&1 ds ikS/kksa dh Å¡pkbZ Hkh lokZf/kd ¼96-6 ls-eh-½ 
FkhA

lso.k ?kkl

vkB ifjxzg.kksa dk pkjk mit o blds ?kVdksa ds fy;s pkSFks 
o"kZ ewY;akdu fd;k x;kA ftuksVkbIl esa pkjk mit] ikni Å¡pkbZ 
vkSj izjksgksa ds fy;s egRoiw.kZ vUrj ugha ik;k x;kA dktjh 3433 
ls lokZf/kd gjk pkjk ¼6822 fd-xzk- izfr gsDVs;j½ rFkk dktjh 
2453 ls lokZf/kd 'kq"d inkFkZ ¼3983 fd-xzk- izfr gsDVs;j½ mit 
izkIr gqbZA dktjh 2453 ds ikS/ks Hkh lokZf/kd Å¡ps ¼86-1 ls-eh-½ FksA

vf/klwpuk vkSj tkjh djus ds fy;s fdLeksa dh igpku

dktjh vatu 2178% ;g fdLe ftlesa 5-1 izfr'kr vifj"d`r 
izksVhu gS] dk p;u 1995 esa if'peh jktLFkku ls fd;k x;k] 
bldk vkbZlh u- 198632 gS ¼fp= 2-1½A bldh vkSlr gjk pkjk 
mit ¼10840 fd-xzk- izfr gsDVs;j½ nks fu;a=.kksa dktjh 75 ¼9410 
fd-xzk- izfr gsDVs;j½ vkSj vkbZth,QvkjvkbZ 3108 ¼8120 fd-xzk- 
izfr gsDVs;j½ ls 15&33 izfr'kr T;knk FkhA vkbZth,QvkjvkbZ 
3108 ¼2110 fd-xzk- izfr gsDVs;j½ dh rqyuk esa blls 82 izfr'kr 
T;knk 'kq"d inkFkZ ¼3840 fd-xzk- izfr gsDVs;j½ feykA 'kh"kZ rhu 
fdLeksa ds lewg esa vko`fr dktjh 75 ¼40 izfr'kr½ vkSj 
vkbZth,QvkjvkbZ 3108 ¼0 izfr'kr½ ls vf/kd ¼4@5% 80 
izfr'kr½ FkhA blus dktjh 75 ¼200 fd-xzk- izfr gsDVs;j izfr fnu½ 
vkSj vkbZth,QvkjvkbZ 3108 ¼146 fd-xzk- izfr gsDVs;j izfr fnu½ 
ls 1-5&39 izfr'kr vf/kd gjk pkjk ¼203 fd-xzk- izfr gsDVs;j izfr 
fnu½ iznku fd;kA tks/kiqj dh ifjfLFkfr;ksa esa dktjh vatu 2178 
ls 57-2 fd-xzk- 'kq) cht izkIr gqvk ¼4 o"kZ dk vkSlr½ tks fd 
dktjh 75 ¼28-0 fd-xzk- izfr gsDVs;j½ ls 104 izfr'kr T;knk FkkA 
ikS/kksa dh Å¡pkbZ dktjh 75 ls T;knk Fkh ijUrq vkbZth,QvkjvkbZ 
3108 ls FkksM+h de FkhA

dktjh vatu 358% dktjh vatu 358 ¼vkbZlh ua- 296647½ dh 
gjk pkjk o 'kq"d inkFkZ mRikndrk vf/kd Fkh ¼fp= 2-2½A tks/kiqj 
esa bldh gjk pkjk mit 8410 fd-xzk- izfr gsDVs;j Fkh] tks fd 
fu;a=.k fdLe dktjh 75 ¼6190 fd-xzk- izfr gsDVs;j½ ls 35-9 
izfr'kr T;knk FkhA blls 'kq"d inkFkZ ¼2000 fd-xzk- izfr gsDVs;j½ 
Hkh T;knk feyk tks fd dktjh 75 ¼1810 fd-xzk- izfr gsDVs;j½ ls 
10-5 izfr'kr T;knk FkkA 'kh"kZ nks fdLeksa ds lewg esa gjk pkjk o 
'kq"d inkFkZ mit ds fy;s bl fdLe dh vko`fr lokZf/kd ¼4@5; 
80 izfr'kr½ FkhA cht okys ,d iz;ksx esa Hkh dktjh vatu 358 us 

-1VTCS-15-4 (13333 kg ha ), whereas maximum dry 

matter productivity was recorded from VTCS 15-8 (4888 
-1kg ha ). VTCC-15-1 also ranked first for mean plant 

height (96.6 cm). 

Lasiurus sindicus

Eight accessions evaluated for fodder yield and its 

components in the fourth year showed statistically non-

significant variation among genotypes for fodder yield, 
-1plant height and tillers. Maximum green (6822 kg ha ) 

-1and dry matter (3983 kg ha ) yields were exhibited by 

accessions CAZRI 3433 and CAZRI 2453, respectively. 

CAZRI 2453 also had tallest plants (86.1 cm).

Identification of varieties for notification and release

CAZRI Anjan 2178: This selection from western 

Rajasthan, having 5.1 per cent crude protein, was made 

during 1995 is having IC No. 198632 (Fig. 2.1). Its 
-1average green fodder yield (10840 kg ha ) was 15-33 per 

cent higher than the yield of two checks CAZRI 75 (9410 
-1 -1kg ha ) and IGFRI 3108 (8120 kg ha ). It also yielded 82 

-1per cent more dry matter (3840 kg ha ) compared to 
-1IGFRI 3108 (2110 kg ha ). Frequency in a group of top 

three varieties was higher (4/5; 80%) than CAZRI 75 

(40%) and IGFRI 3108 (0%). It also recorded 1.5-39 per 
-1 cent higher per day green fodder production (203 kg ha

-1 -1 -1day ) over checks CAZRI 75 (200 kg ha day ) and IGFRI 
-1 -13108 (146 kg ha day ). Under Jodhpur conditions, 

-1CAZRI Anjan 2178 produced 57.2 kg ha  pure seed 

(average of 4 years) which was 104 per cent more than the 
-1check CAZRI 75 (28.0 kg ha ). Plant height was more 

than CAZRI 75 but slightly less than IGFRI 3108.  

CAZRI Anjan 358: CAZRI Anjan 358 (IC No. 296647) 

had high green and dry matter yield (Fig. 2.2). At Jodhpur, 
-1 its average green fodder yield was 8410 kg ha which was 

35.9 per cent higher than the check CAZRI 75 (6190 kg
-1 -1ha ). It also yielded more dry matter (2000 kg ha ) which 

-1was 10.5 per cent more than CAZRI 75 (1810 kg ha ). Its 

frequency in a group of top two varieties was highest (4/5; 

80%) for green forage yield as well as for dry matter yield. 

In a seed trial, also variety CAZRI Anjan 358 recorded 
-132.8-34.9 per cent higher dry matter (1740 kg ha ) over 

-1checks CAZRI 75 (1310 kg ha ) and IGFRI 3108 (1290 
-1kg ha ). In a trial at Samdari, the proposed variety CAZRI 

-1 Anjan 358 produced 2910 kg ha dry forage (mean of 4 
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fu;a=.k fdLe dktjh 75 ¼1310 fd-xzk- izfr gsDVs;j½ vkSj 
vkbZth,QvkjvkbZ 3108 ¼1290 fd-xzk- izfr gsDVs;j½ ls 32-8&34-
9 izfr'kr vf/kd 'kq"d inkFkZ ¼1740 fd-xzk- izfr gsDVs;j½ iSnk 
fd;kA lenM+h esa ,d iz;ksx esa izLrkfor fdLe dktjh vatu 358 
esa 2910 fd-xzk- izfr gsDVs;j lw[kk pkjk feyk ¼4 o"kksZa dk vkSlr½ 
tks fd vkbZth,QvkjvkbZ 3108 ¼2610 fd-xzk- izfr gsDVs;j½ ls 
11-5 izfr'kr T;knk FkkA tks/kiqj esa cht okys ,d iz;ksx esa dktjh 
vatu 358 ls 266 fd-xzk- cht mit izfr gsDVs;j feyh] tks 
fu;a=.k fdLe dktjh 75 ¼95-3 fd-xzk- izfr gsDVs;j½ o 
vkbZth,QvkjvkbZ 3108 ¼43 fd-xzk- izfr gsDVs;j½ ls Øe'k% 179-1 
o 518-6 izfr'kr T;knk FkhA blds ikS/kksa dh Å¡pkbZ ¼106-4 ls-eh-½ 
dktjh 75 ¼109-6 ls-eh-½ ds cjkcj FkhA 

dktjh lso.k 1% dktjh lso.k 1 ¼fp= 2-3½ mRifjorZu iztuu ls 
fodflr dh xbZ gS ftldk pkjk Qlyksa dh vf[ky Hkkjrh; 
lefUor vuqla/kku ifj;kstuk esa 2010 ls 2013 ds chp ijh{k.k 
fd;k x;k rFkk iz;ksx 'kq: djus ds le; dksbZ fjfyTM fdLe u 
gksus ds dkj.k izn'kZu ekywe djus ds fy;s lEiw.kZ vkSlr dke esa 

years) which was 11.5 per cent more than IGFRI 3108 
-1(2610 kg ha ). In the seed trial at Jodhpur, CAZRI Anjan 

-1358 produced 266 kg ha  seeds which was 179.1 and 

518.6 per cent more than the check CAZRI 75 (95.3 
-1 -1kg ha ) and IGFRI 3108 (43.0 kg ha ), respectively. Plant 

height (106.4 cm) was at par with CAZRI 75 (109.6 cm).  

CAZRI Sewan 1: CAZRI Sewan 1 (Fig 2.3) has been 
developed through mutation breeding and tested in trials 
of AICRPFC during 2010 to 2013 and overall mean was 
considered to check the performance of the variety as 
there was no released variety during the time of 
establishment of the trial. In coordinated trials, its average 

-1 green fodder yield was 15680 kg ha which was 2.7 per 
-1cent higher than the overall mean (15270 kg ha ). It also 

yielded 5.0 per cent higher per day green fodder (229 kg 
-1 -1 -1ha ) compared to the overall mean (218 kg ha day ). 

Frequency in a group of top three varieties was higher 
(8/11) than the overall mean (5/11) for green forage yield. 

fp= 2-1 dktjh vatu 2178
Fig. 2.1. CAZRI Anjan 2178

fp= 2-2 dktjh vatu 358
Fig. 2.2. CAZRI Anjan 358

fp= 2-3 dktjh lso.k
Fig. 2.3 CAZRI Sewan
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fy;k x;kA lefUor iz;ksxksa esa bldh vkSlr gjk pkjk mit 
15680 fd-xzk- izfr gsDVs;j Fkh tks lEiw.kZ vkSlr ¼15270 fd-xzk- 
izfr gsDVs;j½ ls 2-7 izfr'kr T;knk FkhA blls 229 fd-xzk- izfr 
gsDVs;j izfr fnu gjk pkjk feyk] tks fd lEiw.kZ vkSlr ¼218 fd-
xzk- izfr gsDVs;j izfr fnu½ ls 5 izfr'kr vf/kd FkkA 'kh"kZ rhu 
fdLeksa ds lewg esa gjs pkjs ds fy;s vko`fr ¼8@11½ lEiw.kZ vkSlr 
¼5@11½ ls vf/kd FkhA lefUor ijh{k.k esa bldh 'kq"d inkFkZ 
mit 5710 fd-xzk- izfr gsDVs;j o izfrfnu 'kq"d inkFkZ 
mRikndrk 86 fd-xzk- izfr gsDVs;j Fkh tks fd lEiw.kZ vkSlr ¼87 
fd-xzk- izfr gsDVs;j izfr fnu½ ds cjkcj FkhA tks/kiqj esa 
¼2014&2016½ bl fdLe ls 6190 fd-xzk- gjk pkjk izkIr gqvk tks 
fd lEiw.kZ vkSlr ¼4800 fd-xzk- izfr gsDVs;j½ ls 29-0 izfr'kr 
T;knk FkkA blh rjg bl fdLe ls lEiw.kZ vkSlr ¼1990 fd-xzk- 
izfr gsDVs;j½ dh rqyuk esa 29-1 izfr'kr vf/kd 'kq"d inkFkZ izkIr 
gqvkA ikS/kksa dh Å¡pkbZ ¼111-5 ls-eh-½ lEiw.kZ vkSlr ¼108-2 ls-eh-½ 
ls T;knk FkhA blh izdkj iÙkh%ruk vuqikr ¼1-43½ lEiw.kZ vkSlr 
¼1-27½ ls 12-6 izfr'kr T;knk FkkA

cktjk

cktjk esa mPp rkieku lfg".kqrk ds fy, çtuu% csekSleh 
cktjk Qly xzh"e&2017 esa bZØhlsV esa yh x;hA rsjg uj uiqald 
ykbUkksa dk cht mRiknu fd;k x;k ftudks ladj.k dk;ZØe esa 
mi;ksx fy;k tk;sxkA iaæg uj ykbuksa dk cht Hkh Lo% fu"kspu 
fd;k x;kA 135 u;s ladj la;kstuksa dk laLFkku }kjk fodflr ,oa 
vU; uj ykbuksa dk ç;ksx dj ds fodkl fd;k x;kA cktjk ds 6 
ladj la;kstdkas dk vf[ky Hkkjrh; lefUor ijh{k.k ds fy, gLr 
fu"kspu }kjk cht mRikfnr fd;k x;kA

'kq"d {ks=ksa ds fy, uj ykbuksa ,oa ladjkas dk fodkl% laLFkku 
}kjk fodflr 06 ijh{k.k ladjksa ¼rkfydk 2-3½ dks o"kZ 2017 ds 
jk"Vªh; fdLe ewY;kadu dk;ZØe ds fy, vf[ky Hkkjrh; lefUor 
cktjk vuqla/kku ifj;kstuk dks fn;k x;kA

ladj cktjk dk ewY;kadu% [kjhQ 2017 esa 184 ubZ ladj 
cktjk fdLesa] tks csekSle esa bZØhlsV esa cukbZ x;h Fkha] dk 

-1 In coordinated trials, its dry matter yield was 5710 kg ha
-1 -1with dry matter productivity of 86 kg ha day  which was 

-1 -1at par with the general mean (87 kg ha day ). At Jodhpur 
(2014-2016), the variety produced 6190 kg green forage 
yield which was 29.0 per cent more than the general mean 

-1(4800 kg ha ). Likewise, the variety recorded 29.1 per 
cent more dry matter yield than the general mean (1990 kg 

-1ha ). Plant height (111.5 cm) was more than the overall 
mean (108.2 cm). Similarly its leaf: stem ratio (1.43) was 
12.6 per cent more than the overall mean (1.27). 

Pearl millet 

Breeding pearl millet for high temperature tolerance: 

Pearl millet off-season crop was raised during summer 

2017 at ICRISAT. Thirteen male sterile lines were 

multiplied for further use in hybridization programmes. 

Selfed seed of fifteen inbreds were also produced. One 

thirty five (135) new hybrid combinations were made by 

crossing male sterile lines with CAZRI bred- and other 

restorer lines. Seed of six (6) hybrids were multiplied by 

hand pollination for contributing to the All India 

Coordinated Trials for kharif 2017. 

Development of inbred restorers and hybrids adapted 

to arid regions: CAZRI contributed six test entries (Table 

2.3) in the year 2017 for national varietal evaluation 

programme conducted by All India Coordinated Research 

Project on Pearl Millet (AICRP-PM). 

Evaluation of single cross hybrids: In kharif 2017, 184 

single cross hybrids developed during off-season at 

ICRISAT were evaluated in four hybrid trials each 

comprising of 50 entries including popular check hybrids 

(HHB 67 (I), MPMP 17, RHB 177, GHB 538, ICMH 356; 

Table 2.4). Besides this two AICRP trials i.e. Initial hybrid 

trial; Early (IHT;E) and Advanced hybrid and population 

trial; Early (AHPT;E) comprising of 20 and 18 entries 

respectively were conducted at CAZRI, Jodhpur. 
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ewY;kadu pkj ladj Vªk;y esa ,p,pch 67¼bZ½] ,eih,e,p 17] 
vkj,pch 177] th,pch 538] vkbZlh,e,p 356 ijh{kdksa ds lkFk 
fd;k x;k ¼rkfydk 2-4½A blds vfrfjä nks vf[ky Hkkjrh; 
lefUor ifj{k.k vkb,pVh ¼bZ½ ,oa ,s,pihVh ¼bZ½ dk 20 o 18 
çfof"V;ksa ds lkFk ewY;akdu laLFkku esa fd;k x;kA mit ,oa Qwy 
vkus ds fnuksa ds vuqlkj vk'kktud çfof"V;ksa dks rkfydk 2-4 esa 
ntZ fd;k x;k gSA

uj iqu% LFkkid vUr% çtkrks dk fodkl% [kjhQ 2017 ds 
nkSjku 252 fofHkUu ykbuksa dk ewY;kadu fd;k x;k ftles ls 324 
mR—"V ikS/kksa dk p;u ikS/k çtuu ds fy, fd;k x;kA blds 
vfrfjä 73 Lo% fu"ksfpr lef"V esa 75 oa'k p;u fd;s x,A 
bZØhlsV ijh{k.kksa esa ls 506 oa'kkas dk p;u fd;k x;k 
¼rkfydk 2-5½A dktjh }kjk fodflr 50 vUr% çtkrksa dk 50 
izfr'kr Qwy vkuk ,oa mit lfgr vU; 'k"; xq.kksa ds fy, 
ewY;kadu fd;k x;k] lhtsMvkbZ 9621 esa 42 fnu esa 50 izfr'kr 
Qwy vk;s ,oa lhtsMvkbZ 2013@13 esa 43 fnuksa esaA

bZØhlsV ifj{k.k% vkbZ-lh-,-vkj&bZØhlsV lg;ksx dk;ZØe ds 
varxZr N% ijh{k.k fy, x, & byhV vkj ¼40 çfof"V;k¡½] 
,p,pch&67 i`"BHkwfe D;wVh,y bUVªksxzs'ku mPp yksg ,oa tLrk 
okyh ladj ykbu ijh{k.k ¼12 çfof"V;k¡½] ,p-@77@883&2 
i`"BHkwfe Mh,evkj D;wVh,y bUVªksxzs'ku] mPp yksg ,oa tLrk okyh 
uj ykbu ijh{k.k ¼12 çfof"V;k¡½] ihMhvkj,yVh ¼30 çfof"V;k¡½] 
byhV vUr% çtkr t‚baV ck;ks&QksVhZQhds'ku ijh{k.k ¼60 

Promising entries based on seed yield and days to 

flowering are mentioned in Table 2.4.  

Development of inbred restorer lines: During kharif 
2017, 252 families of different segregating generations 
were evaluated from which 324 promising progenies were 
selected for advancement. In addition, 75 progenies were 
selected from 73 selfed populations. From ICRISAT 
trials, 506 progenies were selected for advancement 
(Table 2.5). Another 50 existing CAZRI inbreds were 
evaluated for major agronomic traits including days to 50 
per cent flowering and seed yield; CZI-9621 gave 50 per 
cent flowering in 42 days followed by CZI 2013/13 (43 
days).  

ICRISAT Trials: Under ICAR-ICRISAT collaborative 
programme; six trials viz., Elite R (composite) (40 
entries), HHB-67-background-DMR-double QTL 
introgression high Fe and Zn lines hybrid observation trial 
(12 entries), H/77/883-2-background DMR double QTL 
introgression high Fe and Zn lines observation trial (12 
entries), promising designated restorer line trial (PDRLT) 
(30 entries), drought tolerant restorer line trial (DTRLT) 
(30 entries), elite inbred joint bio-fortification trial (60 
entries) were conducted. Another six trials of ICRISAT 
viz., advanced early maturing hybrid trial (AEHT) (20 
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çfof"V;k¡½ yxkbZ xbZA vU; 06 bZØhlsV ijh{k.k tSls ,sbZ,pVh ¼20 
çfof"V;k¡½] bZ,eVhVh ¼36 çfof"V;k¡½] cktjk esa lw[kk lfg".kqrk 
{kerk ds fy, ulZjh Vªk;y ¼146 çfof"V;k¡½] vkj × vkj ¼40 
çfof"V;k¡½] ch × ch ¼'kq"d larfr½ ¼263 çfof"V;k¡½] Mhch,yVh 
¼138 çfof"V;k¡½ Hkh yxkbZ xbZ ¼rkfydk 2-6½A bu ijh{k.kkas esa ls 
vk'kktud larfr;kas dk p;u çtuu dk;ZØe esa mi;ksx gsrq 
fd;k x;kA

jksx jks/kd vUr% çtkrkas ,oa ladjksa dh igpku

gfjr ckyh jksx xzflr {ks= esa tk¡p% [kjhQ 2017 esa 150 
cktjk ladjksa dk ewY;kadu gfjr ckyh jksx xzflr {ks= esa fd;k 
x;kA çekf.kr Ldsy ds vuqlkj gfjr ckyh jksx dh rhozrk 1 ls 5 
esa vkadh x;h ftlesas flQZ 9 ladj gfjr ckyh jksx ds fy, 
laosnu'khy ik, x,A 

entries), early maturing test cross trial (EMTT) (36 
entries), pearl millet drought screening nursery (PMDSN) 
(146 entries), R × R (F ) (40 entries), arid progenies (B × B 2

for A1 zone) (263 entries), designated B lines trial (DBLT) 
(138 entries) were also conducted (Table 2.6). Selections 
were done for promising progenies from these trials for 
using them in ongoing breeding programme. 

Identification of disease resistant inbreds and hybrids

Screening under sick plot: During kharif 2017, 150 
pearl millet hybrids were evaluated against downy 
mildew disease in sick plot. Disease scoring was done on 
the standard scale of 1 to 5 where only nine hybrids were 
recorded susceptible to downy mildew disease under high 
disease pressure. 
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izkd`frd ifjfLFkfr;ksa esa tk¡p% bl o"kZ cktjk esa eq[;r% gfjr 
ckyh jksx ,oa ik;jhdqysfj;k xzsfl;k] doqZysfj;k y;wukjk ,oa 
Mªspsysjk MhesVksbMk tfur i.kZ O;kf/k vUr% çtkrkas ,oa ladjkas esa 
ns[kh x;hA vk'kktud çfrjks/kh lfg".kq çfof"V;ksa dks fpfUgr 
djus ds fy, çekf.kr Ldsy 1 ls 5 ¼gfjr ckyh½ ,oa 1 ls 9 
¼CykLV½ ds vuqlkj çfof"V;ksa dks jksx vad fn;k x;kA jksx ?kuRo 
gfjr ckyh ds fy, 3 vad ,oa CykLV ds fy, 7 vad rd ekik 
x;kA 200 ladjks ,oa 50 vUr% çtkrks esa ls rhu vk'kktud gfjr 
ckyh jks/kh ladj ¼vkbZlh,e, 88004, × lhtsMvkbZ 2005@22] 
vkbZlh,e, 93333, × lhtsMvkbZ 2014@1] vkbZlh,e,s 09666, 
× lhtsMvkbZ 2002@19½ ,oa rhu dktjh vUr% çtkr ¼lhtsMvkbZ 
2013@1] lhtsMvkbZ 2011@1 ,oa lhtsMvkbZ 2013@2½ CykLV 
,oa gfjr ckyh jksx çfrjks/kdrk ds fy, p;fur fd;s x;sA

Xokj esa vkuqokaf'kd fofo/krk c<+kuk

LFkkuh; ,oa ,vkbZlhvkjih ijh{k.k esa izfof"V;ksa dk 
ewY;kadu% Xokj dh ckjg izfof"V;kssa ds lefUor fdLe ijh{k.k 
ewY;kadu esa vf/kdre mit thvkj&7 ¼1849 fd-xzk- izfr 
gsDVs;j½ rnqijkUr thvkj&12 ¼1812 fd-xzk- izfr gsDVs;j½ esa ikbZ 
xbZ rFkk izfr ikS/kk Qfy;ksa dh la[;k 100 ls vf/kd ,oa ijh{k.k 
Hkkj 28 xzke FkkA izfof"V;kssa esa idko vof/k 83 ls 91 fnol ds e/; 
ntZ dh xbZA bl o"kZ nks izfof"V;kssa ¼lh,tsMth&15&5 ,oa 
lh,tsMth&15&7½ dks cgqLFkkfud ijh{k.k esa 'kkfey fd;k x;k 
FkkA pkSng thuizk:iksa dk LFkkfud ijh{k.k esa rhu fu;a=d fdLeksa 
ds lkFk ewY;kadu fd;k x;k ¼rkfydk 2-7½A mRd`"V fu;a=d 
fdLe ,pth&2&20 ¼1644 fd-xzk- izfr gsDVs;j½ dh rqyuk esa 
thuizk:i lh,tsMth&17&19 esa vf/kdre cht mit ¼1903 fd-
xzk- izfr gsDVs;j½ rnqijkUr lh,tsMth&16&12 ¼1842 fd-xzk- izfr 
gsDVs;j½ ,oa lh,tsMth&17&4 ¼1770 fd-xzk- izfr gsDVs;j½ esa ntZ 
dh xbZA vr% bu izfof"V;kssa dks [kjhQ&2018 esa cgqLFkkfud fdLe 
ijh{k.k ds fy;s ij[kk tk ldrk gSA 

,pth&2&20 ds xkek mipkfjr 20 mRifjorZdksa ¼,e 5½ ds 
,d mit ijh{k.k esa mRd`"V fu;a=d fdLe vkjthlh&936 ¼1647 
fd-xzk- izfr gsDVs;j½ ,oa iSr`d fdLe ,pth&2&20 ¼1586 fd-xzk- 
izfr gsDVs;j½ dh rqyuk esa vf/kdre cht mit mRifjoZrd 
lh,tsMth&17&16 ¼1815 fd-xzk- izfr gsDVs;j½ esa rnqijkUr 
lh,tsMth&17&22 ¼1813 fd-xzk- izfr gsDVs;j½] 
lh,tsMth&17&17 ¼1765 fd-xzk- izfr gsDVs;j½] lh,tsMth 
17&13 ¼1754 fd-xzk- izfr gsDVs;j½ rFkk lh,tsMth 17&20 ¼1733 
fd-xzk- izfr gsDVs;j½ esa ntZ dh xbZA vkxs mit lq/kkj gsrq izfr 
ikS/kk mit] izfr ikS/kk Qfy;ksa dh la[;k ,oa cht Hkkj ds fy;s 
p;u Hkh fd;k x;kA blds vykok lrjg mRd`"V oa'kØeksa ds 
mit ijh{k.k esa fu;a=d fdLe ,pth&2&20 ¼1699 fd-xzk- izfr 

Screening under field conditions: During the season, 

disease severity for downy mildew, and foliar diseases 

caused by Pyricularia grisea, Curvularia lunata and 

Drechslera dematioidea was observed in the pearl millet 

hybrids and inbreds. To identify promising lines showing 

resistant/tolerant reaction against downy mildew and 

blast disease scoring was done on the standard scale of 1 to 

5 (downy mildew) or 1 to 9 (blast). Disease severity was 

observed upto to scale of 3 for downy mildew and 7 for 

blast. Three promising hybrids were identified for downy 

mildew resistance (ICMA-88004A × CZI-2005/22, 

ICMA-93333A × CZI-2014/1, ICMA-09666A × CZI-

2002/19) and three CAZRI inbreds (CZI-2013/1, CZI-

2011/1 and CZI-2013/2) were identified which showed 

resistance against both blast and downy mildew under 

field conditions from among 200 hybrids and 50 inbreds 

tested. 

Enhancement of genetic diversity in clusterbean  

Evaluation of entries under AICRP and station trial: 

Among the 12 entries evaluated in coordinated varietal 

trail (CVT), highest seed yield was observed for the entry 
-1 -1GR-7 (1849 kg ha ) followed by GR-12 (1812 kg ha ) 

with more than 100 pods per plant and 28.0 g test weight. 

The maturity duration ranged from 83 to 91 days among 

the entries. Two entries (CAZG-15-5 and CAZG-15-7) 

were contributed to CVT this year for multilocation 

testing. Fourteen genotypes were evaluated in station trial 

along with three checks (Table 2.7). Genotype CAZG-17-
-119 recorded highest seed yield (1903 kg ha ) followed by 

-1CAZG-16-12 (1842 kg ha ) and CAZG-17-4 (1770 kg 
-1 -1ha ) compared to best check HG-2-20 (1644 kg ha ). 

Therefore, these three entries may be contributed in 

coordinated varietal trial for multilocation testing during 

kharif 2018.

In another yield trial of 20 mutants (M ) derived from 5

gamma treated HG-2-20, mutants CAZG-17-16 recorded 
-1highest seed yield (1815 kg ha ) closely followed by 

-1 -1CAZG-17-22 (1813 kg ha ), CAZG-17-17 (1765 kg ha ), 
-1CAZG-17-13 (1754 kg ha ) and CAZG-17-20 (1733 kg 

-1 -1ha ) compared to best check RGC-936 (1647 kg ha ) and 
-1parent HG-2-20 (1586 kg ha ). Selections were also made 

for yield per plant, pods per plant and seed weight for 

further yield improvement. Seventeen promising lines 

were further evaluated in a yield trial along with three 

check varieties. Genotype, CAZG-16-19 recorded 
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gsDVs;j½ dh rqyuk esa lokZf/kd cht mit thuizk:i lh,tsMth 
16&19 ¼1913 fd-xzk- izfr gsDVs;j½ esa rnqijkUr 
lh,tsMth&16&9 ¼1881 fd-xzk- izfr gsDVs;j½ rFkk 
lh,tsMth&16&15 ¼1867 fd-xzk- izfr gsDVs;j½ }kjk n'kkZ;h xbZA

,Q  lef"V%2  ,Q2 lef"V ds 603 ikS/kksa ds ek=kRed fo'ys"k.k 
¼idko vof/k] ikS/kksa dh Å¡pkbZ] 'kk[kkvksa dh la[;k] eq[; ruk ,oa 
'kk[kkvksa ij xqPNs] izfr xqPNk Qfy;ka] Qyh dh yEckbZ] izfr Qyh 
cht] izfr ikS/kk cht mit rFkk lkS chtksa dk Hkkj½ esa dkQh 
fofo/krk ikbZ xbZ tks vkuqokaf'kd v/;;u ds lkFk gh cgqr ls xq.kksa 
esa lq/kkj dh laEHkkouk n'kkZrh gSA 90 xzke rd cht mit Hkh ikS/kksa 
esa feyh rFkk 50 xzke ls vf/kd cht mit okys 35 ls vf/kd ikS/kksa 
dk p;u vkxs ewY;kadu rFkk p;u ds fy;s fd;k x;kA lkekU; 
,oa vk/kkj 'kkf[kr izdkj ds ladj.k esa 'kk[kkjfgr ikS/kksa dk 
vuqikr n'kkZrk gS fd oa'kkxfr esa ,d ls T;knk thu dh Hkkxhnkjh 
gS ¼fp= 2-4½A ,d fof'k"V izdkj ds ikS/ks ftuesa nks eq[; rus Fks] 
cgqr gh de la[;k ¼,d izfr'kr½ esa ntZ fd;s x;sA

iztuu dk;ZØe dks etcwr djus ds fy;s 'kkf[kr] 'kk[kk 
jfgr ,oa fpdukbZ izdkj ds thu izk:iksa ds ladj cuk;s x;sA cht 
mit rFkk lacf/kr y{k.kksa ds fy;s fofo/krk c<+kus gsrq ,Q  chtksa 2

dk xkek fdj.kksa }kjk fofdj.ku Hkh fd;k x;kA fof'k"V y{k.kksa ds 
fy;s iztuu lkexzh dk ewY;kadu djds vkxs vkSj lq/kkj ds fy;s 
oj.k fd;k x;k ¼rkfydk 2-8½A

-1maximum seed yield (1913 kg ha ) closely followed by 
-1CAZG-16-9 (1881 kg ha ) and CAZG-16-15 (1867 kg 

-1 -1ha ) compared to check variety HG-2-20 (1699 kg ha ).

F  population:2  A very high level of variation was 

recorded for most of the quantitative traits (days to 

maturity, plant height, number of branches, clusters on 

main stem and branches, pods per cluster and plant, pod 

length, seed per pod, seed yield per plant and 100 seed 

weight) among the F  population consisting of 603 plants 2

indicating scope for genetic studies and further 

improvement of various traits. Seed yield up to 90.0 g per 

plant was recorded and 35 plants with more than 50.0 g 

seed yield per plant were selected for further evaluation 

and selection. Appearance of single stem in the cross 

between normal and basal branching types implicated the 

role of more than one gene in its inheritance (Fig. 2.4). A 

unique plant type having two main stems (twin stem) was 

observed in this population in a low frequency of 1.0 per 

cent. 

In order to further strengthen the breeding 

programme, crosses were attempted involving branched, 

single stem and smooth type genotypes. F  seeds were also 2
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chth; erhjk (dfyaxM+k) ds vf/kd cht mit okys thu 
izk:iksa dk fodkl

[kjhQ 2017 ds nkSjku vkB thuizk:iksa dk vfxze fdLe 
ijh{k.k esa ewY;kadu tSlyesj dh o"kkZ vk/kkfjr ifjfLFkfr;ksa esa 
fd;k x;k ¼rkfydk 2-9½A izfof"V lh,tsMtsds 13&1 us vf/kdre 
cht mit ¼343 fd-xzk- izfr gsDVs;j½ ntZ dh tks fd tkap fdLe 
,lds,uds&1102 ¼294 fd-xzk- izfr gsDVs;j½ ls 16-7 izfr'kr 
vf/kd FkhA nl izfof"V;ksa okyh izkjfEHkd fdLe ijh{k.k esa izfof"V 
lh,tsMtsds&48 us vf/kdre cht mit ¼479 fd-xzk- izfr 

i r radiated with gamma rays for  increasing 

recombination/variability for seed yield and related traits. 

Breeding material evaluated in different groups for 

specific traits were selected for further evaluation and 

selection (Table 2.8).

Development of high seed yielding genotypes of seed 

purpose watermelon (Citrullus lanatus) 

Eight genotypes were evaluated in advanced varietal 

trial (AVT) under rainfed conditions (Table 2.9) at 

fp= 2-4 ,Q  lef"V esa ik;s x;s fofHkUu ikni izdkj fola;kstd2

Fig. 2.4. Different plant type segregants observed in F  population of clusterbean2
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gsDVs;j½ n'kkZ;h tks fd tkap fdLe thds&1 ¼376 fd-xzk- izfr 
gsDVs;j½ dh rqyuk esa 27-4 izfr'kr vf/kd FkhA

lksyg Js"B oa'kØeksa dk cht mit ,oa lacf/kr y{k.kksa ds 

fy;s LFkkuh; ijh{k.k esa nks tkap fdLeksa ds lkFk ewY;kadu fd;k 

x;kA Js"B tkap fdLe ,lds,uds&1102 ¼299 fd-xzk- izfr 

gsDVs;j½ dh rqyuk esa izfof"V lh,tsMtsds&56 esa vf/kdre cht 

Jaisalmer. Entry CAZJK-13-1 recorded highest seed
-1 yield (343 kg ha ) and showed 16.7 per cent superiority 

-1over check variety SKNK-1102 (294 kg ha ). In Initial 

varietal trial (IVT) comprising of ten entries, CAZJK-48 
-1recorded maximum seed yield (479 kg ha ) showing 

superiority of 27.4 per cent over check variety GK-1
-1(376 kg ha ).
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mit ¼367 fd-xzk- izfr gsDVs;j½ rnqijkUr lh,tsMtsd&49 ¼361 

fd-xzk- izfr gsDVs;j½] lh,tsMtsds&58 ¼356 fd-xzk- izfr gsDVs;j½ 

rFkk lh,tsMtsds&60 ¼350 fd-xzk- izfr gsDVs;j½ esa ntZ dh x;hA 

cht mit izR;{k :i ls izfr ikS/kk Qyksa dh la[;k] cht dh ek=k 

,oa 100 chtksa ds Hkkj ls lacf/kr ik;h x;hA 

eksB ds tuuæO; dk ewY;kadu

fofHkUu L=ksrksa ls ,df=r dqy 320 vfHkys[kksa dk ewY;kadu 

pkj tk¡p fdLeksa ¼vkj,evks&257]�vkj,evks&225]�dktjh eksB&2 

,oa th,evks&2½ ds lkFk fd;k x;kA lHkh egRoiw.kZ y{k.kksa ds 

fy, lkFkZd thuksVhfid varj ns[ks x;s ¼rkfydk 2-10½A 

mYys[kuh; :i ls] vkj,ech 35 ¼505-56 fd-xzk- çfr gsDVs;j½ 

vkSj vkj,ech 280 ¼494-44 fd-xzk- çfr gsDVs;j½] vkj,ech 34 ,oa 

vkj,ech 279 ¼488-89 fd-xzk- çfr gsDVs;j½ esa lokZf/kd mit ntZ 

dh x;hA lHkh vfHkys[kksa esa ls 59 esa vfxze ifjiDork ¼ifjiDork 

vof/k ≤ 75 fnu½] 69 esa e/;e ifjiDork ¼ifjiDork vof/k ¾ 

76&90 fnu½ vkSj 192 vfHkys[k nsj ls idus ¼ifjiDork vof/k ≥ 

91 fnu½ okys ik, x;sA 

mRifjorZu% rhu fdLeksa ¼vkbZihlh,evks&880]�dktjh eksB&2 

vkSj th,evks&2½ dk nks mRifjorZdksa] xkek fdj.k ¼200 vkSj 400 

xzs½ vkSj bZ-,e-,l ¼0-3 vkSj 0-5 çfr'kr½ ds lkFk mRifjorZu fd;k 

x;kA 5 iafä;ksa esa çR;sd mipkj ds yxHkx 500 cht cks;s x;sA 

dksbZ Hkh ,e 1 {kfr Li"V :i ls ugha ns[kh x;hA çR;sd mipkj ls 

100 ,dy ikS/kksa dk cht ,df=r fd;k x;k ,oa ckdh ikS/kksa ds 

chtksa dks ih<+h ds mUu;u ds fy, ,d lkFk fefJr dj fn;k x;kA

lefUor fdLe ijh{k.k% 9 çfof"V;ksa ¼,ech 1 ls ,ech 9½ dk 

lefUor fdLe ijh{k.k fd;k x;k ftlesa ,ech 1 ¼317 fd-xzk- çfr 

gsDVs;j½ esa vf/kdre iSnkokj feyh rRi'pkr~ iSnkokj esa nwljs ,oa 

rhljs LFkku ij ,ech 3 ¼313 fd-xzk- çfr gsDVs;j½ vkSj ,ech 4 

¼296 fd-xzk- çfr gsDVs;j½ jgsA ukS çfof"V;ksa esa ls pkj çfof"V;ksa 

¼,ech 5]�,ech 7]�,ech 8 vkSj ,ech 9½ esa cqokbZ ds 120 fnu rd 

Qwy ugha vk;s] mlds i'pkr~ tks/kiqj ifjfLFkfr;ksa esa ikS/ks lw[k 

x;sA 'ks"k çfof"V;ksa esa ,ech 3 vkSj ,ech 5 esa lcls de le; ¼32 

fnuksa½ esa Qwy vk;sA tcfd lcls tYnh idus dk le; ,ech 1 

¼71 fnu½ vkSj mlds i'pkr~ ,ech 2 ¼72 fnu½ esa ns[kk x;kA

xsgw¡ dh yo.krk@{kkjh;rk lfg".kqrk ijh{k.k 

xsgw¡ dh 43 fdLeksa dk ewY;kadu yo.kh;rk@{kkjh;rk 

lfg".kqrk ds fy; {ks=h; vuqla/kku dsUæ] ikyh esa Á{ks= ijh{k.k ,oa 

ÁfrNknu ikS/k'kkyk esa fd;k x;kA

Sixteen promising lines were evaluated for seed 

yield and related traits in station trial along with two 

checks. Genotype CAZJK-56 recorded maximum seed 
-1yield (367 kg ha ) closely followed by CAZJK-49 (361 kg 

-1 -1ha ), CAZJK-58 (356 kg ha ) and CAZJK-60 (350 kg 
-1 -1ha ) compared to best check SKNK-1102 (299 kg ha ). 

The seed yield directly correlated with number of fruits 

per plant, seeds per fruit and 100 seed weight.

Germplasm evaluation of moth bean

Total 320 accessions acquired from various sources 

were evaluated along with four checks (RMO-257, RMO-

225, CAZRI Moth-2 and GMO-2). Significant genotypic 

differences were observed for all the traits studied (Table 
-12.10). Notably, RMB 35 (505.56 kg ha ) and RMB 280 

-1(494.44 kg ha ) recorded the highest yield followed by 
-1RMB 34 and RMB 279 (488.89 kg ha ). Among all the 

genotypes tested 59 genotypes depicted early maturity 

(days to maturity ≤ 75 days), 69 had medium maturity 

(days to maturity =76 to 90 days) and 192 genotypes were 

late maturing (days to maturity ≥91 days).

Mutagenesis: Three varieties (IPCMO-880, CAZRI 

Moth-2 and GMO-2) were treated with two mutagens, 

gamma rays (200 and 400 Gray) and EMS (0.3 and 0.5%). 

About 500 seeds of each treatment were sown in 5 rows 

each. No M1 damage was evidently observed and 100 

single plants from each treatment were harvested while 

the rest were bulked for generation advancement.

Coordinated varietal trial: Among nine entries (MB1 to 

MB 9) tested in a coordinated varietal trial, highest yield 
-1was recorded in MB 1 (317 kg ha ) followed by MB 3 

-1 -1(313 kg ha ) and MB 4 (296 kg ha ) with 100 seed weight 

of 2.72 g, 2.76 g and 2.60 g respectively. Four of the nine 

entries MB 5, MB 7, MB 8 and MB 9 did not flower for up 

to 120 days after sowing and dried later in the Jodhpur 

conditions. Among the remaining entries MB 3 and MB 5 

flowered earliest in 32 days followed by MB 4. Earliest 

maturity was observed in MB 1 (71days) followed by MB 

2 (72 days).

Salinity/alkalinity tolerance in wheat 

Forty three (43) entries of wheat were evaluated for 

salinity/alkalinity tolerance under field and screening 

nursery at RRS Pali. 
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Á{ks= ijh{k.k% xsg¡w dh X;kjg fdLeksa dk ewY;kadu mudh o`f) 

,oa mit ds fy;s yo.kh;@{kkjh; e`nk esa 4-6 Mslh lheasl çfr 

ehVj ls vf/kd fo|qr pkydrk ds flapkÃ ty vkSj 8-6 ih-,p- 

ij fd;k x;kA ik¡p fdLeksa us yo.kh; ,oa {kkjh; ifjfLFkfr;ksa esa 

vPNs ifj.kke fn;sA fdLe dsvkj,y&19 ¼2757 fd-xzk- çfr 

gsDVs;j½ us lokZf/kd nkuk mit nh blds ckn dsvkj,y 386 

¼2560 fd-xzk- çfr gsDVs;j½] MhchMCY;w 248 ¼2545 fd-xzk- çfr 

gsDVs;j½] MhchMCY;w 247 ¼2540 fd-xzk- çfr gsDVs;j½] MhchMCY;w 

246 ¼2538 fd-xzk- çfr gsDVs;j½ dh mit jgh] tcfd lcls de 

mit dsvkj,y 370 ¼2265 fd-xzk- çfr gsDVs;j½ ,oa dsvkj,y 

377 ¼2216 fd-xzk- çfr gsDVs;j½ esa ntZ dh xÃA 

Field trial: Eleven wheat varieties were evaluated for 

their growth and yield performance under saline/alkaline 
-1soil conditions with irrigation water of EC >4.6 (dS m ) 

and pH 8.6. Five varieties performed better under these 

conditions. Variety KRL 19 produced highest grain yield 
-1 -1(2757 kg ha ), followed by KRL 386 (2560 kg ha ), DBW 

-1 -1248 (2545 kg ha ), DBW 247 (2540 kg ha ), DBW 246 
-1(2538 kg ha ), while lowest grain yield was recorded in 

-1 -1KRL 370 (2265 kg ha ) and KRL 377 (2216 kg ha ). 

Screening nursery: Out of 32 entries of wheat 15 

performed better under saline conditions (irrigation water 
-1with EC >4.6 dS m ) as compared to other varieties. LBP 
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çfrPNknu ulZjh

xsgw¡ dh cŸkhl esa ls iaæg fdLekas us yo.kh; ifjfLFk;ksa 
¼flapkÃ ty esa 4-6 Mslh lheasl çfr ehVj ls vf/kd fo|qr 
pkydrk½ esa vU; dh rqyuk esa vPNk Án'kZu fd;kA 
,ychih&2016&3 dh nkuk mit lokZf/kd ¼3820 fd-xzk- çfr 
gsDVs;j½ jgh] blds ckn MCY;w,p 1622 ¼3632 fd-xzk- çfr 
gsDVs;j½] jkt 4506 ¼3582 fd-xzk- çfr gsDVs;j½] dsvkj,y 390 
¼3295 fd-xzk- çfr gsDVs;j½] dsvkj,y 393 ¼2903 fd-xzk- çfr 
gsDVs;j½] ,ychih 2016&1 ¼2855 fd-xzk- çfr gsDVs;j½] ,pMh 
2009 ¼2790 fd-xzk- çfr gsDVs;j½] jkt 4498 ¼2770 fd-xzk- çfr 
gsDVs;j½] [kkjfp;k 65 ¼2715 fd-xzk- çfr gsDVs;j½] dsvkj,y 394 
¼2595 fd-xzk- çfr gsDVs;j½] ,uMCY;q 7017 ¼2538 fd-xzk- çfr 
gsDVs;j½] dsvkj,y 210 ¼2530 fd-xzk- çfr gsDVs;j½] ,uMCY;q 
7019 ¼2528 fd-xzk- çfr gsDVs;j½ vkSj vkjMCY;wih 2016&3 ¼2505 
fd-xzk- çfr gsDVs;j½ dh jghA 

ulZjh ifjfLFkfr;ksa esa Xokj vkSj eksB ij jkbtksfc;y Vhdkdj.k 
dk çHkko 

Xokj ¼vkjthlh 936½ vkSj eksB ¼dktjh eksB 2½ ds chtksa dks 
vkB rsth ls c<+us okys chdkusj vkSj ckM+esj dh feêh ls i`Fkd 
fd;s gq, jkbtksfcvy Vhdksa ds lkFk Vhdkdj.k ds ckn i‚fyFkhu 
cSx esa cks;k x;kA Xokj esa ukS jkbtksfc;y mipkj Fks&thchvkj&2 
¼Vh 1½] thchvkj&10 ¼Vh 2½] thchvkj&12 ¼Vh 3½] thchvkj&16 
¼Vh 4½ ckM+esj dh feêh ls i`Fkd fd;s gq,] thchds&20 ¼2½ ¼Vh 5½] 
thchds&21 ¼Vh 6½] thchds&21 ¼2½ ¼Vh 7½ vkSj thchd&32 ¼Vh 8½ 
chdkusj dh feêh ls i`Fkd fd;s gq,] vkSj cxSj mipkfjr ikS/ks ¼Vh 
9½A Xokj esa cxSj mipkfjr chtksa dh rqyuk esa eq[; rus esa 
thchvkj&12] thchvkj&16] thchds&20] thchds&21¼2½ vkSj 
thchds&32 }kjk ,oa tM+ksa dh yEckbZ esa thchvkj&16] 
thchds&21¼2½ vkSj thchds&32 }kjk c<+r ikbZ x;hA gjs ikS/ks dk 
Hkkj thchvkj&2] thchvkj&16] thchds&21¼2½ vkSj thchds&32 
}kjk vf/kd c<+kA tM+ xkaBksa dh la[;k cxSj mipkfjr chtksa dh 
rqyuk esa lHkh mipkfjr chtksa esa T;knk jghA

eksB esa ukS jkbtksfc;y mipkj&,echvkj&5 ¼Vh 1½] 
,echvkj&7 ¼Vh 2½] ,echvkj&8 ¼Vh 3½] ,echvkj&10 ¼Vh 4½ 
ckM+esj ls] ,echds&8 ¼Vh 5½] ,echds&15 ¼Vh 6½] ,echds&21 ¼Vh 
7½] ,echds&24 ¼Vh 8½ chdkusj dh feêh ls i`Fkd fd;s x;s] vkSj 
cxSj mipkfjr ikS/ks ¼Vh 9½A eksB esa jkbtksfc;y Vhdksa 
,echvkj&7] ,echvkj&8] ,echvkj&10] ,echds&8 rFkk 
,echds&15 ds ifj.kke Lo#i eq[; rus dh yEckbZ vf/kd ikbZ 
xbZA gjs ikS/ks dk Hkkj] tM+ xkaBksa dh la[;k ,oa tM+ dh yEckbZ 
cxSj mipkfjr chtksa dh rqyuk esa vU; lHkh mipkjksa esa vf/kd jgh 
¼fp= 2-5½A

thjs ds fy, cht dksfVax vkSj isysfVax rduhd dk fodkl

cht dksfVax vkSj isysfVax mipkjksa dk thjs ds vadqj.k] ikS/kksa 
dh LFkkiuk vkSj cht mit ij çHkko ¼rkfydk 2-11½ ns[kk x;k rks 

-12016-3 (3820 kg ha ) had highest grain yield, followed by 
-1 -1WH 1622 (3632 kg ha ), RAJ 4506 (3582 kg ha ), KRL 

-1 -1390 (3295 kg ha ), KRL 393 (2903 kg ha ), LBP 2016-1 
-1 -1(2855 kg ha ), HD 2009 (2790 kg ha ), RAJ 4498 (2770 

-1 -1 -1kg ha ), KH 65 (2715 kg ha ), KRL 394 (2595 kg ha ), 
-1 -1NW 7017 (2538 kg ha ), KRL 210 (2530 kg ha ), 

-1 -1NW7019 (2528 kg ha ) and RWP 2016-3 (2505 kg ha ). 

Effect of rhizobial inoculation on guar and moth bean 

under nursery conditions

Guar (RGC 936) and moth bean (CAZRI Moth 2) 

seeds were inoculated with eight fast growing rhizobial 

cultures (having mean generation time of 2 to 4 h) each 

isolated from soils of Bikaner and Barmer and sown in 

polythene bags containing sterile soil mixture. In guar, the 

nine rhizobial treatments were GBR-2 (T1), GBR-10 

(T2), GBR-12 (T3), GBR-16 (T4) isolated from Barmer, 

GBK-20(2) (T5), GBK-21 (T6), GBK-21(2) (T7), GBK-

32 (T8) isolated from Bikaner, and uninoculated seedlings 

served as control (T9). Treatments GBR-12, GBR-16, 

GBK-20(2), GBK-21(2) and GBK-32 showed higher 

shoot lengths, whereas GBR-16, GBK-21(2) and GBK-32 

showed higher root lengths as compared to the control. 

Plant fresh weight was higher in GBR-2, GBR-16, GBK-

21(2) and GBK-32, whereas nodule number was higher in 

all the treatments as compared to control.

In moth bean, nine rhizobial treatments were MBR-5 

(T-1), MBR-7 (T-2), MBR-8 (T-3), MBR-10 (T4) isolated 

from Barmer, MBK-8 (T5), MBK-15 (T6), MBK-21 (T7), 

MBK-24 (T8) isolated from Bikaner, and uninoculated 

seedlings served as control (T9). Treatments MBR-7, 

MBR-8, MBR-10, MBK-8 and MBK-15 gave higher 

shoot lengths, whereas root length, plant fresh weight and 

nodule number were higher in all the treatments as 

compared to the control (Fig. 2.5). 

Development of seed coating and pelleting technology 

for cumin 

Effect of seed coating and pelleting on germination, 

plant establishment and seed yield, in the field revealed 

that plant height was maximum in seeds treated with 

lignite + Azospirillum (T17) (Table 2.11). Likewise the 

seed treatments with lignite + Azospirillum (T17) and 

lignite + priming with ascorbic acid (T11) recorded 

maximum field emergence percentage of 97 per cent. 

Seeds treated with gypsum + gum arabic (T8) showed 
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fp= 2-5 ulZjh ifjfLFkfr;ksa esa ¼v½ Xokj ¼vkjthlh 936½ vkSj ¼c½ eksB ¼dktjh eksB 2½ ij jkbtksfc;y Vhdkdj.k dk çHkko
Fig. 2.5 Effect of rhizobial inoculations on guar (A) and moth bean (B) seedling characteristics under nursery conditions



43

irk pyk fd fyXukbV $ ,tksfLifjfy;e ¼Vh 17½ ls mipkfjr 
fd;s cht ds ikS/kksa dh yEckbZ lokZf/kd FkhA blh rjg fyXukbV $  
,tksfLifjfy;e ¼Vh 17½ rFkk fyXukbV $ ,Ld‚fcZd ,flM 
çkbfeax ¼Vh 11½ fd;s gq, chtksa esa 97 çfr'kr vadqj.k gqvkA 
ftIle $ xe vjsfcd ¼Vh 8½ mipkfjr cht esa çfr ikS/kk iq"iksa 
¼vEcsy½ dh la[;k 33-7 rFkk fyXukbV $ ,tksfLifjfy;e ¼Vh 17½ 
eas 32-2 FkhA ftIle $ xe vjsfcd ¼Vh 8½ rFkk fyXukbV $ 
,tksfLifjfy;e ¼Vh 17½ ls mipkfjr chtkas esa vf/kdre Øe'k% 
2450-7 o 2350-7 cht ns[ks x;sA

fyXukbV isysfVax ds lkFk ,tksfLifjfy;e ¼Vh 17½ dksfVax 
dk cht mRiknu ¼1182-5 fd-xzk- çfr gsDVs;j½ vU; mipkjksa dh 
rqyuk esa vf/kdre jgk] blds ckn ftIle $ xe vjsfcd ¼Vh 8] 
1040-5 fd-xzk- çfr gsDVs;j½ o fyXukbV o ,Fksjsy çkbfeax 
¼Vh 12] 999-2 fd-xzk- çfr gsDVs;j½ dk cht mRiknu jgkA 
fu;af=r mipkj dh rqyuk esa cht mRiknu esa yxHkx 31 çfr'kr 
dh o`f) fyXukbV isysfVax $ ,tksfLifjfy;e ¼Vh 17½ mipkj esa 
ns[kh xbZA gkyk¡fd dqN mipkjksa esa fu;af=r mipkj dh rqyuk esa 
mit esa deh Hkh ns[kh xbZ A

d̀f"k Qlyksa dk cht mRiknu

cht mRiknu dk;ZØe esa vuktksa] nyguksa o ?kklksa dk 9585 
fd-xzk- lR; yscy cht o`gr cht ifj;kstuk o 14500 fd-xzk- 
cht lhM gc dk;ZØe ds vUrxZr iSnk fd;k x;k ¼rkfydk 2-12] 
fp= 2-6½A blds vfrfjDr {ks=h; vuqla/kku dsUæ] ikyh esa /kke.k 
dk 450 fd-xzk- cht iSnk fd;k x;kA

lhM gc dk;ZØe ds vUrxZr dktjh ifjlj esa cht 
izlaLdj.k bdkbZ Hkh LFkkfir dh x;h gS ¼fp= 2-7½A

maximum umbels per plant (33.7) followed by lignite + 

Azospirillum (T17, 32.3) treatment. Treatment gypsum + 

gum arabic (T8) and lignite + Azospirillum (T17) yielded 

highest number of seeds per plant (2450.7 and 2350.7 

respectively).

Among the treatments tested, lignite pelleting with 

Azospirillum coating (T17) recorded highest seed yield 
-1(1182.5 kg ha ) compared to all other treatments, 

followed by treatment gypsum + gum arabic (T8, 1040.5 
-1kg ha ) and treatment lignite and priming with ethrel 

-1(T12, 999.2 kg ha ). Yield increase of up to 31 per cent 

was found in the lignite pelleting with Azospirillum (T17) 

treatment compared to control. However, some 

treatments recorded lower yield compared to control.

Seed production of agricultural crops

In the seed production programme, 9585 kg of 

truthfully labelled seeds of cereals, pulses and grasses, 

and 14500 kg seeds of mung bean and moth bean were 

produced under mega seed and creation of seed hub 

programme respectively (Table 2.12, Fig. 2.6). In 

addition, 450 kg seed of Cenchrus setigerus was produced 

at RRS, Pali.

A seed processing unit has also been established at 

CAZRI, Jodhpur under the Seed hub project (Fig. 2.7).
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iztud cht mRiknu% eksB dh fdLe dktjh eksB&2 dk 2-0 

gsDVs;j {ks= esa iztud cht mRiknu dk;ZØe fy;k x;kA 580 

fd-xzk- ekax ds çR;qrj esa 700 fd-xzk- iztud cht dk mRiknu 

fd;k x;kA blds vfrfjDr eksB dh fdLe dktjh eksB&2 dk 6-5 

fd-xzk- dsUæd cht Hkh iSnk fd;k x;k ¼fp= 2-8½A

cht çkS|ksfxdh vuqla/kku

ljlksa esa mPp rkieku ds cht teus] mit vkSj xq.koRrk ij 
izHkko dks de djus ds fy;s çkS|ksfxfd;ksa dk fodkl% vkB 

mipkjksa] vFkkZr~ Xykbflu fcVsu ¼600 ,oa 800 ihih,e½] 

lSfyflfyd vEy ¼800 ,oa 400 ihih,e½] ,LdkfcZd vEy ¼10 

ihih,e½ $ 1-3 izfr'kr lkbZfVªd vEy] ,LdkfcZd vEy ¼100 

ihih,e½] ,YQk&VksdksfQjksy ¼150 ihih,e½ vkSj iksVsf'k;e 

DyksjkbM ¼1 izfr'kr½ ds lkFk ljlksa dh Qly dks jch _rq 

Breeder seed production: Breeder seed production 

programme of moth bean var. CAZRI Moth 2 was 

undertaken in 2.0 ha area and 700 kg breeder seed was 

produced against the indent of 580 kg. Besides this 6.5 kg 

nucleus seed of moth bean var. CAZRI Moth 2 was also 

produced (Fig. 2.8). 

Seed Technology Research 

Development of technologies to mitigate the effect 

of elevated temperatures on seed set, yield and quality 

in mustard: The experiment with 8 treatments, viz. 

glycine betaine (600 and 800 ppm), salicylic acid (800 and 

400 ppm), ascorbic acid (10 ppm) + citric acid (1.3%), 

ascorbic acid (100 ppm), α-Tocopherol (150 ppm) and 

KCl (1%) was sown on two dates during rabi 2016-17. 

The results of the experiment suggested that the difference 

fp= 2-6 ¼v½ thjk ¼thlh&4½ cht mRiknu ¼c½ fdlkuksa ds [ksrksa ij ewax mRiknu dk fujh{k.k
Fig. 2.6 (A) Cumin (GC-4) seed production (B) Monitoring of seed production of mung bean at farmers field

fp= 2-7 cht izlaLdj.k bdkbZ
Fig. 2.7 Seed processing unit
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2016&17 esa nks frfFk;ksa ij cks;k x;kA iz;ksx ds ifj.kkeksa ls Kkr 

gqvk fd nksuksa cqokbZ dh frfFk;ksa ij cht mit] okuLifrd o cht 

Hkjus ds le; DyksjksfQy vkSj fyfiM ijksD'khMs'ku gsrq mipkjksa esa 

vegRoiw.kZ vUrj ik;k x;kA mipkjksa esa dsoy f}rh; cqokbZ esa 

okuLifrd voLFkk ds le; DyksjksfQy ds fy;s egRoiw.kZ vUrj 

ik;k x;kA blfy, ljlksa esa mPp rkieku ds izHkko dks de djus 

ds fy;s bu vkB mipkjksa esa ls fdlh Hkh mipkj dks mfpr ugha 

dgk tk ldrkA

if'peh jktLFkku esa [kstM+h dh fofo/krk

fofo/krk ds v/;;u ds fy, if'pe jktLFkku esa [kstM+h 
¼çkslksfil flusjsfj;k½ ds vkB vyx&vyx mn~xe LFkkuksa dk 
p;u fd;k x;kA bu mn~xe LFkkuksa vkSj ns[ks x, fodkl y{k.k 
rkfydk 2-13 esa fn, x, gSaA

between the treatments were statistically non-significant 

under both sowing dates for seed yield, chlorophyll 

content at vegetative and seed filling stage, and lipid 

peroxidation. Treatments were found significant only for 

chlorophyll content at vegetative stage of second sowing. 

Therefore, none of the treatment among these eight could 

be advocated for mitigating the effect of elevated 

temperatures in mustard.  

Diversity of khejri in western Rajasthan

Eight provenances of khejri (Prosopis cineraria) 

were selected in western Rajasthan for study of diversity. 

The location and observed growth characters of these 

provenances are given in Table 2.13. 

fp= 2-8 eksB dh fdLe dktjh eksB&2 dk iztud cht mRiknu
Fig 2.8 Breeder seed production of moth bean var. CAZRI Moth 2
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esagnh

esagnh ds Js"B tuuæO; dh igpku ,oa ladyu% esagnh ds Js"B 

tuuæO; dh igpku ds fy;s ikyh ftys ds lkstr {ks= esa losZ{k.k 

fd;k x;kA :ikRed xq.kksa ;Fkk& ikS/k Å¡pkÃ] ikS/k ifjf/k] 

'kk[kkvksa dh la[;k] i.kZ yackÃ] i.kZ pkSM+kÃ] vUrxkaB dh yackÃ ,oa 

'kh"kZ QSyko ds vk/kkj ij ukS Js"B ikS/kksa dk ladyu fd;k x;k 

¼Rkkfydk 2-14] fp= 2-9½A ladfyr ikS/kksa dh Å¡pkÃ 104 ls 172 

ls-eh- vkSj i.kZ yackÃ ,oa pkSM+kÃ Øe'k% 1-59 ls 3-5 ls-eh- ,oa 1-03 

ls 1-53 ls-eh- ds chp ikbZ xbZA p;fur Js"Brj esagnh ds ikS/kksa ls 

dye dk ladyu fd;k x;k ,oa mUgsa {ks=h; vuqla/kku dsUæ] 

ikyh dh ikS/k'kkyk esa yxk;k x;k rkfd mudk cgqyhdj.k dj 

Á{ks= esa ewY;kadu fd;k tk ldsA

esagnh ds iwoZ esa fpfUgr Js"B tuuæO; ds izfr:i.k [k.M dh 
LFkkiuk% esagnh ds iwoZ esa fpfUgr Js"Brj tuuæO; ;Fkk lkstr&8 

,oa lkstr&22 ds cgqyhdj.k ds fy;s budk Áfr:i.k [k.M 

vxLr 2017 esa yxHkx 250 oxZehVj {ks= esa 416 dyeksa dks 1000 

ihih,e vkbch, ?kksy ls mipkfjr dj 60 × 60 ls-eh- dh nwjh ij 

yxkdj rS;kj fd;k x;kA lkstr&8 ,oa lkstr&22 dh 

mRrjthfork Øe'k% 26-66 ,oa 23-33 Áfr'kr jghA 

Henna (Lawsonia inermis)

Identification and collection of superior henna 

germplasm: Survey was conducted in Sojat area of Pali 

district for identification of superior henna germplasm. 

Nine superior plants were collected based on 

morphological characters viz., plant height, plant 

circumference, number of branches, leaf length and 

width, internodal length and crown spread (Table 2.14, 

Fig. 2.9). The plant height ranged between 104 to 172 cm 

while the leaf length and width ranged from 1.59 to 3.5 cm 

and 1.03 to 1.53 cm, respectively. The cuttings collected 

from these selected plants were established in the nursery 

of RRS, Pali for further multiplication and field 

evaluation. 

Establishment of clonal block of already identified 

superior henna germplasm: To multiply the already 

identified superior henna germplasm viz. Sojat-8 and 

Sojat-22, clonal block was established during August, 
22017 on about 250 m  area using 416 cuttings treated with 

1000 ppm IBA solution and planted at 60 × 60 cm spacing. 



47

esagnh ds iztuu O;ogkj dk v/;;u% esagnh esa Qy fuekZ.k ij 
ijkx.k fu;a=.k ds ÁHkko dk v/;;u tks/kiqj esa fd;k x;kA 
ijkx.k dks fu;af=r djus ds fy;s esagnh ds 16 o"kZ iqjkus 10 
vyx&vyx jksi.k ij iq"iØeksa dks eyey ds FkSys ls <+d fn;k 
x;k tcfd mUgha ikS/kksa ds dqN iq"iØeksa dks [kqys ijkx.k ds fy;s 
fcuk <+ds j[kk x;kA vk¡dM+ksa us n'kkZ;k fd fu;af=r ijkx.k esa 
15-5 Áfr'kr vkSj [kqys ijkx.k esa 56-4 Áfr'kr Qy cusA D;ksafd 
eyey ds FkSys ls <+dus ls dhVksa }kjk ;k ok;qtfur ij&ijkx.k 
:d x;k] vr% fu;af=r fLFkfr ds rgr tks Hkh Qyu ns[kk x;k 
og fuf'pr :i ls Lo&ijkx.k ls gh gqvkA [kqys ijkx.k ds rgr 
tks Qyu ns[kk x;k og Lo vkSj ij&ijkx.k nksuksa dk ifj.kke 
ekuk tk;sxkA bl rjg ifj.kke bafxr fd;k x;k fd esagnh esa 
yxHkx 32 Áfr'kr Qyu Lo&ijkx.k vkSj cpk gqvk 68 Áfr'kr 
ij&ijkx.k ds dkj.k gqvkA

esagnh dVkbZ ds fy;s e'khu dk fodkl% esagnh dVkÃ dh e'khu 
ds nks vkfnÁk:iksa dk fodkl ,oa ijh{k.k fd;k x;kA blds 
vykok dsUæ ij miyC/k ,d cq'k dVj esa cnyko dj esagnh 
dkVus ds fy;s ijh{k.k fd;k x;kA 

'kq"d Qlyksa ds {ks=h; thu cSad dh LFkkiuk 

esganh esa vkuqoakf'kd fofo/krk ,oa iztkfr lajpuk dk v/;;u% 
jktLFkku ,oa xqtjkr jkT;ksa dk çfrfuf/kRo djus okys esganh ds 
20 dYVhokjksa ¼rkfydk 2-15½ dks dkf;d tuu }kjk loaf/kZr dj 
{ks= thu cSad dk;ZØe ds rgr laLFkku esa yxk;k x;k gSA 
vkjMh,u,] vkbZ,l,lvkj vkSj LdkWV ekdZj ds mi;ksx }kjk bu 
dYVhokjksa ds chp vkuqoakf'kd fofo/krk ,oa iztkfr lajpuk dk 
fo'ys"k.k fd;k x;kA

26 LdkWV çkbejksa }kjk mPp ih-vkbZ-lh- ekuksa ;Fkk 74-2 
çfr'kr ¼LdkWV&2½ ls 91-4 çfr'kr ¼LdkWV&3] 7½ ds lkFk vkSlru 

The survival percentage recorded in Sojat-8 and Sojat-22 

was 26.66 and 23.33 per cent respectively.

Study on breeding behaviour of henna: The effect of 

pollination control on fruit setting in henna was studied at 

Jodhpur. Inflorescences borne on ten different 16-year-

old henna plants were covered with muslin cloth bags for 

controlled pollination whereas some other inflorescences 

of same plants were kept uncovered for open pollination. 

The data showed 18.5 per cent fruit set under controlled 

pollination and 56.4 per cent under open pollination. As 

cross pollination by insect or air-borne pollen is checked 

by muslin cloth cover, the fruiting observed under the 

controlled condition is apparently due to self-pollination 

while the fruiting observed under open conditions is 

considered to be the result of both self and cross 

pollination. The result therefore indicated that about 32 

per cent of fruiting in henna was due to self-pollination 

and the remaining 68 per cent due to cross pollination.

Development of henna harvesting machine: Two 

prototypes were developed and tested for henna 

harvesting. Further, a bush cutter available at the station 

was also tested for harvesting of henna with change of 

cutter.     

Establishment of field gene bank of arid crops

Genetic diversity and population structure in henna 

(Lawsonia inermis): Twenty vegetatively propagated 

cultivars representing Gujarat and Rajasthan states (Table 

2.15) established at field genebank were assessed for 

genetic diversity and population structure using gene 

targeted SCoT, arbitrarily amplified ISSR and nuclear 

rDNA markers.  

fp= 2-9 esagnh ds tuuæO; dk ladyu ,oa ,d Js"Brj tuuæO;
Fig. 2.9 Collection of henna germplasm, and a superior henna germplasm
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45-82 çfr'kr cgq:irk ntZ dh x;hA 20 vkbZ,l,lvkj çkbejksa 
}kjk 144 ,EkfIydkWu ¼175&3000 chih yackbZ½ izkIr fd;s x;s 
ftlesa ls 46 ¼31-94 çfr'kr½ cgq:id FksA ihlhvkj ,EkfIydkWuksa 
dh la[;k vkSlru 7-2 VqdM+s izfr çkbej ds lkFk 5 
¼vkbZ,l,lvkj&18] 19] 28] 29] 33½ ls 12 ¼vkbZ,l,lvkj&40½ 
ds e/; ik;h x;hA vkbZ,l,lvkj ekdZj ds fy;s ih-vkbZ-lh- ekuksa 
dh lhek 71-1 çfr'kr ¼vkbZ,l,lvkj&33½ ls 91 çfr'kr 
¼vkbZ,l,lvkj&40½ ntZ dh x;hA LdkWV&7 vkSj 
vkbZ,l,lvkj&40 çkbejksa dk mi;ksx dj mRiUu Mh,u, 
çksQkby dks fp= 2-10 esa çnf'kZr fd;k x;k gSA

The 26 SCoT primers detected an average of 45.82 

per cent polymorphism with high PIC values ranging 

from 74.2 per cent (SCoT-2) to 91.4 per cent (SCoT-3, 

SCoT-7). The 20 ISSR primers generated a total of 144 

amplicons (175-3000 bp size) of which 46 (31.94%) were 

polymorphic. The number of PCR amplified fragments 

ranged from 5 (ISSR-18, 19, 28, 29, 33) to 12 (ISSR-40) 

with an average of 7.2 amplicons per primer. PIC values 

for ISSR markers ranged from 71.1 (ISSR-33) to 91 per 

cent (ISSR-40). The gel profile generated using primers 

SCoT-7 and ISSR-40 are shown in Fig. 2.10. 

fp= 2-10 ¼v½ LdkWV&7 vkSj ¼c½ vkbZ,l,lvkj&40 çkbejksa ls çkIr esganh ds 20 dYVhokjksa dk Mh,u, çksQkby  
Fig. 2.10 Profile of 20 Lawsonia inermis cultivars amplified with primer (A) SCoT-7 and (B) ISSR-40

(A)

(B)
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LdkWV ekdZjksa us esganh ds lHkh dYVhokjksa dks rhu vyx 

lewgksa esa foHkkftr fd;k tcfd vkbZ,l,lvkj ekdZjksa usa budks 

ik¡p vyx lewgksa esa foHkkftr fd;kA mPp th,lVh eku ls fofnr 

gksrk gS fd esganh dh nksuksa i‚I;qys'ku esa mPp fofHkUurk ,oa thu 

LFkkukUrj.k dh mPp nj ekStwn gSA jktLFkku dh i‚I;qys'ku dh 

rqyuk esa xqtjkr dh i‚I;qys'ku esa vf/kd vkuqokaf'kd fofo/krk 

ntZ dh x;hA esganh ds ijijkfxr iztkfr gksus ds dkj.k vf/kdka'k 

vkuqokaf'kd fofo/krk i‚I;qys'ku ds chp dh ctk; i‚I;qys'ku ds 

Hkhrj ekStwn ik;h x;hA vkuqoakf'kd fofo/krk ds v/;;u ds fy;s 

vkbZ,l,lvkj ekdZj dh rqyuk esa LdkWV ekdZj vf/kd izHkkoh ik;s 

x;sA 

esganh ds lHkh dYVhokjksa ,oa ,ulhchvkbZ thucSad ls 

MkmuyksM fd;s x;s rhu lanHkZ thu mRØeksa ¼ds,Q 850586] 

,Qts 980380] ,Q,e 887015½ ds vkbZVh,l {ks= ds eYVhiy 

lsdq,al ,ykbuesUV ds ,uts Iy‚V ,oa DyLVy ,Dl 2-0-22 ds 

mi;ksx ls mRiUu Qk,yksxzke dks fp= 2-11 esa çnf'kZr fd;k x;k 

gSA esganh ds dYVhokjksa] ,e2 ¼vkuan½ ,oa ,e7 ¼ekyiqj½ us lanHkZ 

thu mRØeksa ls vf/kdre lekurk fn[kk;h tcfd ,e1 

¼vehjx<+½] ,e4 ¼[ksnczge½] ,e9 ¼ljks=k½ ,oa ,e18 ¼iapksfV;k½ 

dYVhokjksa dks foHksfnr lewgksa ds #i esa ntZ fd;k x;kA

SCoT markers delineated the L. inermis cultivars 

into three distinct clusters while ISSR markers 

demarcated them into five clusters. Higher Gst signified 

higher amount of differentiation over multiple loci 

between the two L. inermis populations and revealed 

higher rates of gene transfer between the two populations. 

The Gujarat population was richer in genetic diversity 

than the Rajasthan population. Most of the genetic 

diversity existed within rather than among populations as 

L. inermis is a cross pollinated species. Based on genetic 

analysis, SCoT markers proved better than the ISSR 

markers for genetic diversity study. 

The multiple sequence alignment of ITS region of all 

the cultivars of L. inermis along with three reference 

sequences (KF850586, FJ980380, FM887015) 

downloaded from NCBI GenBank generated a phylogram 

using clustal × 2.0.22 and NJ plot (Fig. 2.11). The cultivar 

M2 (Anand) and M7 (Malpur) showed maximum 

proximity with the reference sequences whereas, cultivars 

M1 (Amirgarh), M4 (Khedbrahm), M9 (Sarotra) and M18 

(Panchotiya) were recorded as the most distinct out 

groups.  

fp= 2-11 esganh ds 20 dYVhokjksa ds vkjMh,u, {ks= ds eYVhiy lsdq,al dk ,uts Iy‚V ds mi;ksx ls mRiUu Qk,yksxzke
Fig. 2.11 Phylogram generated using NJ plot of multiple sequence aligned rDNA region of 20 Lawsonia inermis cultivars 
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jksfgM+k dh vkuqoakf'kd fofo/krk dk ewY;kadu

if'peh jktLFkku jksfgM+k dk izkd`frd izkfIr LFky gSA bl 
{ks= esa mxus okys jksfgM+k esa miyC/k vkuqoakf'kd fofo/krk dk 
vkj,ihMh] vkbZ,l,lvkj vkSj vkjMh,u, ekdZjksa }kjk ewY;kadu 
fd;k x;kA

jksfgM+k ds ckbZl ¼22½ fofo/k i‚I;qys'kuksa ds 119 isM+ ds 
uewuksa esa] 20 vkj,ihMh çkbejksa us 150 ls 2900 chih yackbZ ds 225 
ihlhvkj ifjof/kZr VqdM+s ¼,EkfIydkWu½ iznku fd;s ftuesa ls 159 
¼69-05 Áfr'kr½ ,EkfIydkWu cgq:id FksA vkSlru 11-25 VqdM+s 
izfr çkbej ds lkFk U;qure ,oa vf/kdre VqdM+ksa dh la[;k Øe'k% 
2 ¼vksih,&05½ ,oa 18 ¼vksih,&03½ ik;h x;hA DyLVj 
,ukykbfll us jksfgM+k dh fofo/k çtkfr;ksa dks rsjg lewgksa ,oa 
,d uewus dks foHksfnr lewg esa ckaV fn;k ¼fp= 2-12½A 

20 vkbZ,l,lvkj çkbejksa us 210 ls 2000 chih yackbZ ds 
208 ,EkfIydkWu iznku fd;s ftuesa ls 129 ¼61-76 Áfr'kr½ 
,EkfIydkWu cgq:id FksA vkSlru 6-45 VqdM+s izfr çkbej ds lkFk 
U;wure ,oa vf/kdre VqdM+ksa dh la[;k Øe'k% 2 
¼vkbZ,l,lvkj&45½ ,oa 12 ¼vkbZ,l,lvkj&38½ ik;h x;hA 
vkbZ,l,lvkj&47 çkbej ls çkIr tsy çksQkby dks fp= 2-13 esa 
iznf'kZr fd;k x;k gSA DyLVj ,ukykbfll ls izkIr MsUMªksxzke us 
0-187 ls 0-912 lekurk xq.kkad ds lkFk jksfgM+k dh fofo/k 
çtkfr;ksa dks 11 eq[; lewgksa ,oa ,d uewus dks foHksfnr lewg esa 
ckaV fn;kA

Genetic diversity assessment of Marwar teak 

(Tecomella undulata)

Genetic variability existing in rohida trees growing 

in western Rajasthan, the natural hub of this species, was 

analyzed using RAPD, ISSR and rDNA markers for the 

first time. Among the 119 tree samples of T. undulata 

belonging to twenty two (22) diverse populations, 20 

RAPD primers amplified a total of 225 fragments ranging 

in size from 150 to 2900 bp of which 159 (69.05%) were 

polymorphic. The minimum and maximum number of 

fragments varied from 2 (OPD-05) to 18 (OPA-03) with 

an average of 11.25 fragments per primer. The cluster 

analysis revealed wide range of similarity and delineated 

the samples into thirteen broad clusters and an out-group 

(Fig. 2.12).

The 20 ISSR primers yielded 208 clear DNA 

fragments in the size range of 210 to 2000 bp of which 129 

(61.76%) were polypmorphic. The number of amplified 

fragments ranged between 2 (ISSR-49) and 12 (ISSR-38) 

with an average of 6.45. Fig. 2.13 represents the gel 

profile with primer ISSR 47. The dendrogram generated 

from cluster analysis of ISSR primers exhibited a 

similarity coefficient of 0.187 to 0.912 delineating the 119 

samples in to 11 major clusters with an out-group.

fp= 2-12 vkj,ihMh çkbejksa ij vk/kkfjr jksfgM+k ds 119 uewuksa dk ;qihth,e, MsUMªksxzke
Fig. 2.12 UPGMA dendrogam of 119 samples of Tecomella undulata based on RAPD primer analysis
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vkbZ,l,lvkj ekdZj ¼61-76 Áfr'kr½ dh rqyuk esa 
vkj,ihMh ekdZj ¼69-05 Áfr'kr½ cgq:irk tkapus esa vf/kd izHkkoh 
ik;s x;sA blh izdkj ,EkfIydkWu dh la[;k] cgq:id ,EkfIydkWu 
,oa cgq:id lwpdkad dk vkSlr eku Hkh vkbZ,l,lvkj ekdZj 
¼Øe'k% 10-4] 6-45] 0-40½ dh rqyuk esa vkj,ihMh ekdZj ¼Øe'k% 
11-25] 7-95] 0-52½ esa vf/kd ik;k x;kA vkbZ,l,lvkj ¼64 vkSj 
36 Áfr'kr Øe'k%½ ,oa vkj,ihMh ¼71 vkSj 29 Áfr'kr Øe'k%½ 
ekdZjksa }kjk i‚I;qys'ku ds chp ,oa i‚I;qys'ku ds Hkhrj ekStwn 
Áfr'kr vkuqokaf'kd fofo/krk esa dkQh vUrj ns[kk x;kA 
vkbZ,l,lvkj ,oa vkj,ihMh ekdZjksa ds chp ,d /kukRed lEcU/k 
xq.kkad ¼0-402½ ik;k x;kA dqN LFkkuksa ij nyiqat ds jax] tyok;q 
vkSj HkkSxksfyd fudVrk ds vk/kkj ij vkj,ihMh vkSj 
vkbZ,l,lvkj nksuksa ekdZjksa ds MsaMªksxzke esa mi lewg Lrj ij 
lekurk ntZ dh x;hA 

5-8 ,l thu {ks= ds ,EkfIydkWu ¼~yxHkx 650 chih yackbZ½ us 
lajf{kr 5-8 ,l vkjMh,u, {ks= ds fy, 163 chih dh ,d leku 
U;wfDy;ksVkbM yackbZ fn[kk;h] tcfd vkbZVh,l&1 ¼223 ls 226½ 
,oa vkbZVh,l&2 ¼238 ls 242½ {ks=ksa dh yackbZ esa fHkUurk ns[kh 
xbZA Qk,yksxzke us 23 uewuksa ¼gj i‚I;qys'ku ls 1 vkSj dktjh ls 2 
uewus½ dks ik¡p eq[; lewgksa esa ckaV fn;k ¼fp= 2-14½A 

Hkfo"; ds çtuu vkSj lq/kkj dk;ZØeksa dh miyC/krk 
lqfuf'pr djus ds fy, nh?kZdkfyd HkaMkj.k ds rgr bl v/;;u 
esa Ik;kZIr vkuqoakf'kd fofo/krk ¼317 isM+ksa ls 8-5 fd-xzk- ia[k okyk 
cht½ dks lajf{kr fd;k x;kA 

The RAPD markers  (69.05%) detected  

polymorphism more efficiently compared to ISSR 

(61.76%). Likewise, average number of amplicons, 

polymorphic amplicons and polymorphism information 

content (PIC) were more for RAPD (11.25, 7.95 and 0.52 

respectively) than for ISSR (10.4, 6.45 and 0.40) markers. 

The percent variability within and between populations 

varied among ISSR (64 and 36% respectively) and RAPD 

(71 and 29%) markers. A positive correlation coefficient 

(r) of 0.402 was observed between RAPD and ISSR 

markers. At places, associations based on corolla colour, 

climatic, and geographical proximity were recorded at 

subgroup levels in both RAPD and ISSR dendrograms. 

The single distinct amplicon (~650 bp) of 5.8S gene 

region showed a uniform nucleotide length of 163 bp for 

the conserved 5.8S rDNA region while length variations 

were observed in ITS-1 (223 to 226) and ITS-2 (238 to 

242) regions. The phylogram delineated the 23 samples 

(one sample per population and 2 samples from CAZRI) 

into 5 major clusters (Fig. 2.14).  

Sufficient genetic variability recorded vide this 

study was conserved (8.5 kg winged seed from 317 trees) 

under long term storage facility to ensure availability for 

futuristic breeding and improvement programs.

fp= 2-13 vkbZ,l,lvkj&47 çkbej ls çkIr jksfgM+k ds 119 uewuksa dh tsy çksQkby 
Fig. 2.13 Gel profile of 119 samples of Tecomella undulata with primer ISSR-47

Lanes: M = 100bp plus DNA ladder; 1-119 –119 samples 
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,dhd̀r thuksfeDl ,oa ikni tuu }kjk iks"k.k ;qDr pus dk 
fodkl

D;q-Vh-,y- fo'ys"k.k% pus dh 240 iqu;ksZtu vUr% iztuu 
iafDr;ksa ,oa mudh nks iSr`d iafDr;ksa ds çksVhu dh ek=k dk 
mi;ksx djrs gq, D;q-Vh-,y- fo'ys"k.k fd;k x;k ¼rkfydk 2-15½A 
gkykafd] ,yvksMh Ldksj 5-2085 vkSj 11-187 Áfr'kr ih-oh-bZ- 
ekuksa ds lkFk pus ds nkuksa esa çksVhu dh ek=k ds fy;s ftEesnkj ,d 
,dy D;wVh,y dh igpku dh x;hA ,d ,dy D;wVh,y dh 
igpku fQuksVhfid MsVk dh lhekvksa ds dkj.k gks ldrh gSA

Integrating genomics and plant breeding to develop 

nutritionally enhanced chickpea (Cicer arietinum)

QTL Analysis: The QTL analysis was performed using 

the protein content data of 240 recombinant lines along 

with their two parents (Table 2.16). However, a single 

QTL was identified for the grain protein content in 

chickpea on linkage group (LG) 3 with LOD score of 

5.2085 and 11.187 per cent PVE. The identification of a 

single QTL could be due to limitations in phenotypic data. 

fp= 2-14 DyLVy&,Dl ds mi;ksx ls izkIr vkbZVh,l Øeksa dk Qk,yksxzke
Fig. 2.14 Phylogram of ITS sequences generated using CLUSTAL X 
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[ktwj ds Ård lao/kZu fof/k }kjk rS;kj ikS/kksa dk {ks= ewY;kadu

,-,-;q-] vkuan ls izkIr Ård lao/kZu fof/k }kjk fodflr 

[ktwj ds ikS/kksa dk tks/kiqj dh ifjfLFkfr;ksa esa flrEcj 2014 ls 

ewY;kadu fd;k tk jgk gS ¼fp= 2-15½A rhu lky dh LFkkiuk ds 

ckn ikS/kksa dh yEckbZ 3-5 ehVj gks x;h rFkk bldh dSuksih c<+dj 

397 l-seh- rd igq¡p x;hA 2018 ds nkSjku eknk Qwyksa dh vkSlr 

la[;k 9-35 izfr ikS/kk ntZ dh x;h tcfd 2017 esa ;g 7-01 izfr 

ikS/kk FkhA bu ikS/kksa esa Qwyksa dh çfr'krrk 2017 esa 85-2 izfr'kr ls 

c<+dj 2018 esa 93-2 izfr'kr gks x;hA

foyqIrizk; ikni iztkfr;ksa dk laj{k.k

fuEu 'kq"d foyqIrizk; ikni iztkfr;ksa ds foyqIr gksus dks 

jksdus rFkk mudh laj{k.k fLFkfr ds lq/kkj gsrq foLr`r :Ik ls 

v/;;u fd;k x;kA

lhjksiht;k cyckslk (gMwyk)% bdkWykftdy fup ekWMfyax }kjk 

lhjksfit;k cyckslk ikni iztkfr ds ik;s tkus dk iwokZuqeku 

fljksgh] tkyksj] ckM+esj] ikyh] vtesj] >kykokM+] Mwaxjiqj] 

ckalokMk] ckajk] dksVk] cwanh vkSj fpRrkSM+x<+ ftyksa esa fd;k x;k] 

ysfdu bu {ks=ksa esa ;g dsoy pkj LFkkuksa ij gh feyk tks fd 

bldh nqyZHkrk dh iqf"V djrk gSA lhjksfit;k cyckslk ds chtksa 

esa vPNh thou {kerk o vadqj.k ik;k x;k] ysfdu e`nk v/k% Lrj 

,oa i;kZIr ueh ds vHkko esa vf/kdka'k jksfir ikS/ks mlh ekSle esa gh 

ej x;sA 

Field evaluation of date palm tissue culture raised 

plants

Tissue culture raised date palm plants provided by 

AAU, Anand are being field evaluated under Jodhpur 

conditions since Sept, 2014 (Fig. 2.15). The plants 

attained more than 3.5 m height and the canopy spread 

increased to 397 cm after three years of establishment. Per 

cent flowering in these plants increased from 85.2 per cent 

in 2017 to 93.2 per cent in 2018 with an average of 9.35 

spathes compared to 7.01 during 2017. 

Conservation of threatened plants 

Detailed studies were carried on the following 

threatened species of arid region for preventing their 

extinction and improving conservation status.

Ceropegia bulbosa: Occurrence of C. bulbosa was 

predicted in the districts of Sirohi, Jalore, Barmer, Pali, 

Ajmer, Jhalawar, Dungarpur, Banswara, Baran, Kota, 

Bundi and Chittorgarh by Ecological Niche Modelling 

(ENM). However, it was found only at four places 

predicted by ENM, confirming its rarity. Seeds of C. 

bulbosa showed good viability and germination, 

however, due to lack of soil substratum and sufficient 

moisture, most of the seedlings died in same the growing 

season. 

fp= 2-15 LFkkiuk ds lk<+s rhu lky ckn Ård lao/kZu fof/k }kjk fodflr [ktwj ds ikS/ks 
Fig. 2.15 Tissue culture raised date palm plants after three and a half year of field establishment
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dSyhxksue iksyhxksukbMl (Qksx)% rkiØe ,oa okf"kZd o"kkZ 

dSyhxksue iksyhxksukbMl ds forj.k dks izHkkfor djus okys lcls 

egRoiw.kZ dkjd gSaA bdkWykftdy fup ekWMfyax }kjk 

iwokZuqekfur nks LFkkuksa esa iqu%LFkkiu ls blds jksi.k ds N% ekg 

Ik'pkr~ 60 Áfr'kr mRrjthfork ik;h x;hA 

djkyqek bM;qfyl (fiEik)% djkyqek bM;qfyl ds ik;s tkus dk 

iwokZuqeku tSlyesj o ckM+esj ftyksa esa fd;k x;kA tSlyesj ftys 

esa ;g dsoy ikap txgksa ij gh ik;k x;kA blds Qyu gsrq 

iksyhusVlZ dh vko';drk gksrh gSA bls eqjB ?kkl dh tM+ksa esa 

yxkus ls lso.k o /kke.k ?kklksa dh vis{kk vf/kd mRrjthfork o 

o`f) ik;h x;hA

bQsMªk lhfy,Vk (va/kks[khi)% blds xgjs dkys chtkssa ¼78 

Áfr'kr½ esa gyds dkys chtksa ¼20 Áfr'kr½ dh vis{kk vf/kd 

vadqj.k ik;k x;kA blds miLFkkus laj{k.k ds fy, ,d o"kZ ds 

ikS/kkas dk jksi.k 'kq"d o`{kksa tSls [kstMh] jksfgMk] dqeV o dadsj ds 

uhps djuk pkfg,A

,uksfxll lsjssfl;k% iz{ks= esa jksi.k ds rhu o"kZ Ik'pkr~ bles 28 

Áfr'kr mRrjthfork o vkSlr ÅapkbZ 66-3 ls-eh- ik;h x;hA 

Xykslksfuek osj;sUl (MksMk] f[kjksyh)% tSlyesj ftys esa 

Xykslksfuek osj;sUl ds losZ{k.k esa bldh mifLFkfr N% LFkkuksa ij 

ik;h x;hA ;g pV~Vkuh dadjhyh lery txgksa esa tgka dh de 

ty lap;u {kerk gksrh gS feyrk gS] tksfd bldh tula[;k 

?kuRo dks izHkkfor djrh gSaA e`nk ,oa ty laj{k.k ds rjhds tSls 

fd v)Zpanzkdkj lajpuk,a blds LoLFkkus laj{k.k esa cgqr izHkkoh 

gSaA 

dPN esa csgrj pkjk vkSj Qy ds mRiknu ds fy, mi;qDr�xzsfo;k 
vkSj dksfMZ;k iztkfr;k¡�

lHkh xzsfo;k vkSj dksfMZ;k tuuæO;ksa esa ls lcls T;knk 

mÙkjthfork dksfMZ;k ?kjkQ vkSj lcls de xzsfo;k ¶ykolsal esa 

ntZ dh xÃA ikS/kksa dh lcls de Å¡pkbZ xzsfo;k foYykslk ¼22 ls-

eh-½ rFkk lcls T;knk dksfMZ;k ?kjkQ ¼212 ls-eh-½ esa ekih x;hA 

xzsfo;k VsukDl vkSj xzsfo;k foYykslk ds dqN tuu æO;ksa esa Qyu 

flrEcj eghus esa 'kq# gqvkA

chtksa ds vadqj.k dk v/;;u ç;ksx'kkyk esa fd;k x;kA 

2500 ihih,e GA  + 1 Áfr'kr KNO  ds tfy; feJ.k ls cht 3 3

mipkfjr djus ls chtksa dk vadqj.k lcls tYnh ¼4-33±0-33 fnu½ 

gqvk] tks fcuk mipkfjr chtksa dh vis{kk ,d lIrkg igys FkkA 

lcls T;knk 79-47 Áfr'kr vadqj.k 2500 ihih,e GA + 1 3

Calligonum polygonoides L.: Temperature and annual 
precipitation are the most important variables responsible 
for distribution of C. polygonoides. Saplings of C. 
polygonoides reintroduced in the area predicted by ENM 
at two sites showed 60 per cent survival after six months 
of planting.

Caralluma edulis (Edgew.) Benth. & Hook: ENM of C. 
edulis predicted its occurrence in Jaisalmer and Barmer 
districts. Ground survey in the district of Jaisalmer 
revealed its presence at five places only. It requires 
pollinators for fruit setting. C. edulis planted in the 
tussocks of Panicum turgidum grass showed more 
survival and growth as compared to Lasiurus sindicus and 
Cenchrus ciliaris grasses.

Ephedra ciliata Fisch. & Mey. ex C.A. Mey: The dark 
black seeds showed higher germination (78%) as 
compared to light black seeds (20%). For ex-situ 
conservation, one year old saplings should be planted 
along the trunk of native desert trees such as Prosopis 
cineraria, Tecomella undulata, Acacia senegal and 
Maytenus emarginata.

Anogeissus sericea var. nummularia King ex Duthie: 
A. sericea showed 28 per cent survival with average 
height of 66.33 cm and collar diameter of 7.5 mm after 
three years of planting in the field.

Glossonema varians (Stocks) Benth: Survey of G. 
varians in Jaisalmer district revealed its presence at six 
locations. It grows on rocky, gravelly plains where soil is 
skeletal having poor moisture retention capacity thereby 
adversely affecting its population build up. Soil and water 
conservation measures e.g. half-moons structures, 
strongly favor in-situ conservation of G. varians. 

Grewia and Cordia species for better fodder and fruit 
production in Kachchh

Among all Grewia and Cordia species, maximum 
plant survival was recorded in Cordia gharaf while, 
minimum plant establishment was reported in G. 
flavescens. Plant height varied from 22 cm (G. villosa) to 
212 cm (C. gharaf) after 2 years of transplanting. Fruiting 
was observed in some accessions of G. tenax and G. 
villosa in the month of September. 

The seed germination experiments performed in the 
laboratory showed that the seeds treated with aqueous 
solution of 2500 ppm GA  and 1% KNO , took minimum 3 3

time for germination initiation (4.33 ± 0.33 days), which 
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Áfr'kr KNO  esa] rRi'pkr~ 5000 ihih,e GA + 0-25 Áfr'kr 3 3

KNO  ¼67-17 Áfr'kr½ ls mipkfjr chtksa esa gqvkA tcfd 3

vumipkfjr ¼dUVªksy½ chtksa esa flQZ 21-97 çfr'kr vadqj.k ns[kk 

x;kA

egRoiw.kZ ekinaMksa ;Fkk&ikS/ks dh ÅapkbZ ¼ls-eh-½] çfr 100 

xzke esa Qyksa dh la[;k] 1000&cht otu ¼xzk-½ vkSj Qyksa dh 

eksVkbZ ¼fe-eh-½ esa 27 xzsfo;k VsusDl ¼20-8&78-5] 690&1800] 

60-3&150-7 vkSj 4-0&6-7 Øe'k%½ vkSj 20 xzsfo;k foykslk ¼16-7&

73-0] 370&620] 114-0&268-1 vkSj 9-7&12-3 Øe'k%½ tuuæO;ksa 

esa O;kid fofo/krk ikbZ x;hA çeq[k ?kVd fo'ys"k.k ls xzsfo;k 

VsusDl vkSj xzsfo;k foykslk tuuæO;ksa ds Øe'k% igys ikap vkSj 

Ng lcls tkudkjh iw.kZ ?kVdksa esa 75-59 vkSj 84-13 Áfr'kr 

fofo/krk dk irk pykA

dkWfMZ;k xjkQ vk/kkfjr ou&pjkxkg ç.kkyh dk fodkl

  pkanu ¼tSlyesj½ esa] jksi.k ds N% eghus i'pkr] d‚fMZ;k 

xjkQ ikS/kksa esa ,dy o`{kkjksi.k esa 96 çfr'kr vkSj ou pjkxkg {ks= 

esa 84 çfr'kr mRrjthfork ikbZ x;hA jksi.k ds ,d o"kZ ckn 

d‚fMZ;k xjkQ ikS/kksa dh vkSlr Å¡pkbZ ,dy o`{kkjksi.k esa 

136-0&150-6 ls-eh- vkSj lsou ?kkl okys ou pjkxkg 78-1&92-0 

ls-eh- ikbZ x;h rFkk vkSlr d‚yj O;kl Øe'k% 30-0&36-5 vkSj 

13-4&14-8 fe-eh- ekik x;kA

was about one week earlier than control (H O) treatment. 2

Maximum germination percentage of 79.47 was also 
noted in 2500 ppm GA  + 1% KNO treatment followed by 3 3 

5000 ppm GA  + 0.25% KNO  (67.17%), compared to the 3 3

control (21.97%). 

Broad range of variation for important traits viz., 

plant height (cm), number of fruits per 100 (g), 1000-seed 

weight (g) and fruit thickness (mm) was recorded in 27 

Grewia tenax (20.8-78.5, 690-1800, 60.3-150.7 and 4.0-

6.7 respectively) and 20 G. villosa (16.7-73.0, 370-620, 

114.0-268.1 and 9.7-12.3 respectively) accessions. PCA 

analysis revealed the presence of 75.59 and 84.13 per cent 

variability among G. tenax and G. villosa genotypes 

respectively through first five and six most informative 

components.

Cordia gharaf based silvi-pasture system 

At Chandan, Jaisalmer Cordia gharaf showed 96 

and 84 per cent survival respectively after six months of 

planting under sole plantation and in silvipasture field 

with Lasiurus sindicus. Plant height of C. gharaf ranged 

from 136.0 to 150.6 cm and 78.1 to 92.0 cm, while collar 

diameter varied from 30.0 to 36.5 mm and 13.4 to 14.8 

mm respectively under sole plantation and in silvipasture 

field after one year. 
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vkfFkZd fLFkjrk gsrq lefUor d̀f"k ç.kkyh

cktjk] ewax] eksB o Xokj dh mér fdLekas dh mRikndrk dks 
—f"k okfudh o —f"k m|kfudh ç.kkfy;ksa eas ij[kk x;k ¼rkfydk 
3-1½A cktjk o eksB dh mRikndrk —f"k okfudh ç.kkyh ¼[kstM+h½ 
esa T;knk ikbZ xbZ] tcfd ewax o Xokj dh mRikndrk —f"k 
m|kkfudh es T;knk ikbZ xbZA cktjs dh fdLe ,eih,e,p&17 
dh mRiknu {kerk ,p,pch&67 dh rqyuk esa 44-34 izfr'kr 
vf/kd ikbZ xbZA ewax dh fdLeksa esa th,e&4 dh mRikndrk ¼783 
fd-xzk- izfr gsDVs;j½ vf/kd jghA eksB dh fdLe lhtsM,e 2 ¼305 

Integrated farming system for enhancing economic 

resilience 

Improved varieties of pearl millet, mung bean, moth 

bean and clusterbean were tested under arable, 

agroforestry and agri-horti systems (Table 3.1). 

Irrespective of varieties, the yields of pearl millet and 

moth bean were highest under Prosopis cineraria based 

agroforestry system. Highest yields of mung bean and 

clusterbean were recorded under ber based agri-horti 

system. Yield of pearl millet variety MPMH-17 was 44.34 

,dhÑr 'kq"d Hkwfe Ñf"k i)fr vuqla/kku
Integrated Arid Land Farming System Research
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fd-xzk- izfr gsDVs;j½ dh mRiknu {kerk vkj,evks&435 dh rqyuk 
esa lHkh ç.kkfy;ksa esa vf/kd ikbZ xbZA Xokj dh fdLe 
vkjth,e&112 dh mRiknu {kerk vkjthlh&936 dh rqyuk esa 
26-2 izfr'kr vf/kd jghA ewax esa 30 ls-eh- dh nwjh ij cksbZ xbZ 
Qly dk mRiknu 45 vkSj 60 ls-eh- dh nwjh ij cksbZ xbZ Qly ls 
Øe'k% 18-8 vkSj 56-5 izfr'kr vf/kd jgk A 

dksyksQ‚LQkeZe eksisu ,oa lasØl flfy;jhl dh mit 
,dy pkjkxkg dh rqyuk esa 40-35 izfr'kr de jgh ¼rkfydk 3-2½ 
gkyk¡fd ou pkjkxkg i)fr;ksa esa isM+ksa ls çkIr pkjs dh vfrfjDr 
mit ¼1220 fd-xzk- izfr gsDVs;j½ us pkjs dh mRikndrk esa vkbZ 
deh dks iw.kZ dj fn;kA gkMZfofd;k fcUukVk vk/kkfjr pkjkxkg 
ç.kkyh dh 'kq"d mit lokZf/kd jgh rRi'pkr~ ,bZysUFkl 
,Dlsylk vk/kkfjr pkjkxkg dh mRikndrk jghA

lewg esa j[ks x, cdjs ,oa es<s+ dh o`f) nj ij gkMZfofd;k 
fcUukVk&çkslksfil flujsfj;k dh dVkbZ NaxkbZ ds iwjd vkgkj ds 
ÁHkko dh rqyuk dsoy pkjkxkg pjkbZ ds ÁHkko ds lkFk dh xbZA 
fu;af=r lewg ds cdjksa o es<+ksa ds 'kjhj ds otu dh o`f) nj esa 
dksbZ QdZ ugha ik;k x;kA ,dh—r —f"k i)fr esa ekpZ ls twu vkSj 
uoEcj ds ckn lw[kk vof/k dky ds nkSjku —f"k okfudh ç.kkyh 
ij NksVs eosf'k;ksa dh o`f) dks cuk;s j[kk tk ldrk gSA

,dh—r —f"k ç.kkyh vk/kkfjr O;oLFkk ij j[kh xbZ 5 nq/kk: 
xk;ksa vkSj 5 cNM+ksa ds mRiknu vkSj çtuu {kerk dk ewY;kadu 
fd;k x;kA Fkkjikjdj xk;ksa ds igyh ckj C;kus dh mez yxHkx 
48 eghus FkhA Fkkjikjdj xk;ksa dh nqX/k mRikndrk 305 fnuksa esa 
2064-28 yhVj vkSj 350 fnuksa esa 2407-58 yhVj jghA nqX/kdky esa 
i'kqvksa dh vf/kdre mit 10-7±0-90 yhVj izfrfnu jghA vkSlr 
nw/k mRiknu çfr nqX/kdky esa 6-77±0-51 yhVj izfrfnu jgkA nw/k 
esa vkSlr olk 4-11±0-063 çfr'kr jghA lw[kk dky ,oa C;kar 
varjky] nksuksa y{k.kksa ds vuqlkj xk;ksa dh çtuu {kerk csgrj 
jghA i'kqvksa dk vkSlr lw[kk dky ,oa C;kar varjky Øe'k% 
115-8±18-76 ,oa 464-8±30-9 fnu jgk A 

per cent higher than the variety HHB-67. Among the 
-1mung bean varieties, highest seed yield of 783 kg ha  was 

obtained from GM-4 variety. Closer row spacing of 30 cm 

improved the grain yield of mung bean by 18.8 and 56.5 

per cent over 45 cm and 60 cm row spacing, respectively. 

Moth bean variety CZM-2 out performed RMO-435 

under all the systems. Yield of clusterbean variety RGM-

112 was 26.2 per cent higher than RGC-936. 

The productivity of grass in Colophospermum 

mopane based pastoral system was 40.35 per cent lower 

over sole pasture of Cenchrus ciliaris (Table 3.2). 
-1However, there was an additional yield of 1220 kg ha  of 

tree leaves in C. mopane based pastoral system. 

Maximum forage yield including grass and top feed was 

recorded under H. binata based silvi-pasture system 

followed by Ailanthus excelsa + grass system. 

The supplementary feeding effect of Hardwickia 

binata - Prosopis cineraria loppings on growth rate of 

bucks and rams were compared with sole pasture grazing. 

The growth rate in terms of gain in body weight of control 

group bucks and rams showed no difference indicating 

that in integrated farming system, small ruminants can be 

maintained on agroforestry system during March to June, 

and then from November onwards, during the lean period 

in arid regions.

The production and reproduction performance of 

five lactating Tharparkar cattle and 5 heifers maintained 

in integrated farming system were evaluated. The age at 

first calving of Tharparkar cattle was about 48 months. 

The average lactation yield of Tharparkar cows was 

2064.28±156 litre in 305-days and 2407.58 litres in a 

lactation period of 350 days. Animals produced peak yield 
-110.7±0.90 litre day  in lactation. The average milk yield 
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tSfod ra= dk mRiknu vkSj vfHkxzg.k

laLFkku ds tSfod ç{ks= esa dEiksLV ds 4-5 Vu Áfr gsDVs;j 
ds ç;ksx ls cktjk] ewax ,oa fry dh mPpre mit çkIr gqbZA 
cktjk dh ladj Átkfr ,eih,e,p 17 dh mit 2806-9 fd-xzk- 
izfr gsDVs;j] ewax dh mit 1376-3 fd-xzk- izfr gsDVs;j vkSj fry 
dh mit 306 fd-xzk- izfr gsDVs;j FkhA tSfod dhVuk'kdksa ds 
ikf{kd fNM+dko vkSj ekSle fLFkfr;ksa ds vuqlkj lko/kkfu;ksa ds 
dkj.k iwjs ekSle esa Qly LoLFk Fkh] blfy,] cktjk ewax ,oa fry 
ds çeq[k jksxksa ls Qlyksa dks dksbZ vkfFkZd uqdlku ugha gqvkA 
cktjk esa tksfx;k o dkX;k dh mifLFkfr Øe'k% dsoy 3&5 
izfr'kr ,oa 5&7 izfr'kr Fkk] ewax esa iÙkh /kCck 7&10 izfr'kr Fkk] 
Xokj esa >qylk 5&8 izfr'kr Fkk vkSj fry esa fQyksMh dk Ádksi 
2&5 izfr'kr FkkA tSfod dhVfu;a=d ds lqj{kkRed fNM+dko ls 
dhVksa dh la[;k] vkfFkZd lhek Lrj ls uhps jgh] gkyk¡fd fry esas 
yhQ osCcj dhV dk izdksi ns[kk x;kA

fry ds cht ¼vkjVh&127½ vkSj ewax ¼,l,e,y&668½] 
nakrhokM+k x¡ko esa tSfod çca/ku ds rgr mRiknu gsrq pkj fdlkuksa 
dks fn, x,A fdlkuksa ds [ksrksa esa vkSlr mit Øe'k% 217-5 fd-xzk- 
izfr gsDVs;j vkSj 1353-65 fd-xzk- izfr gsDVs;j fry vkSj ewax dh 
ntZ dh xbZA 

tks/kiqj ftys ds nkarhokM+k xk¡o ls 40 ykHkkFkhZ vkSj 40 xSj 
ykHkkFkhZ fdlkuksa ls tSfod [ksrh ds Kku vkSj rduhd dks viukus 
ij vkadM+s ,df=r fd;s x;sA ykHkkFkhZ fdlkuksa dk vkSlr Kku 
71-32 Áfr'kr Fkk tcfd xSj ykHkkFkhZ fdlkuksa dk Kku 52-35 
çfr'kr FkkA ykHkkFkhZ ,oa xSj ykHkkFkhZ fdlkuksa esas Øe'k% 65-83 
çfr'kr o 46-14 çfr'kr us rduhdsa viukbZA 

o"kkZ vk/kkfjr d̀f"k ikfjfLFkfrdh i¼fr esa d̀f"k okfudh 
iz.kkfy;ksa dh dkcZu fLFkjhdj.k {kerk

—f"k okfudh ds vUrZxr yxkrkj nwljs lky rhu o`{k 
iztkfr;ksa ds i.kZ iru dk v/;;u fd;k x;kA bl nkSjku 
vf/kdre i.kZ iru vatu o`{k esa rFkk mlds ckn [kstM+h rFkk 
U;wure jksfgM+k o`{kksa esa ik;k x;kA [kstM+h ¼357-1 xzke izfr oxZ 
ehVj½ esa vf/kdre i.kZ iru lnhZ ds ekSle esa vkSj vatu ¼476-3 
xzke izfr oxZ ehVj½ esa xehZ ds ekSle esa ik;k x;kA [kstM+h] jksfgM+k 
vkSj vatu ds i.kZ iru dks fo?kfVr gksus ds fy;s Øe'k% 13] 9 rFkk 
15 ekg dk le; yxkA ,dy ?kkrkadh {k; ekWMy lHkh iztkfr;ksa 
esa i.kZ ds fo?kVu dks i;kZIr #i ls of.kZr djrk gSA i.kZ ds fo?kVu 
?kVd ¼ds½ ,oa e/;kUrj fo?kVu ¼Vh ½ lHkh iztkfr ds fy;s nks 0-5

feÍh lrg ij rkfydk 3-3 esa n'kZk;k x;k gSA jksfgM+k iztkfr dh 
lRkg ls uhps j[ks i.kZ esa fo?kVu dk mPpre eku izkIr gqvk rFkk 

-1was 6.77±0.51 litre day . The average fat percentage of 

milk was 4.11±0.063. Reproductive efficiency of cows in 

terms of dry period (DP) and calving interval (CI) 

revealed that animals performed better for both traits. The 

average dry period (DP) and calving interval (CI) of the 

herd was 115.8±18.76 and 464.8±30.9 days, respectively. 

Production and adoption of organic system 

At model organic farm of the institute, highest yield 
-1of pearl millet hybrid MPMH-17 was 2806.9 kg ha  
-1whereas for mung bean and sesame, it was 1376.3 kg ha  

-1and 306 kg ha . The crops were healthy throughout the 

season due to bi-weekly spray of organic pesticides and 

precautions as per prevalent weather conditions. 

Occurrence of major disease of pearl millet, mung bean, 

clusterbean and sesame was less economic damage e.g. 

occurrence of downy mildew and blast in pearl millet was 

3-5 per cent and 5-7 per cent, respectively, leaf spot in 

mung bean was 7-10 per cent, blight in clusterbean was 5-

8 per cent and phyllody in sesame was 2-5 per cent. Pest 

infestation was below economic threshold level due to 

prophylactic spray except in sesame, in which significant 

infestation of leaf webber was observed. 

Seeds of sesame (RT-127) and mung bean (SML-

668) produced at model organic farm was distributed to 

four farmers at Dantiwara village for cultivation under 

organic management. Average yield of sesame and mung 
-1bean at farmers' fields was 217.5 kg ha  and 1353.65 kg 

-1ha , respectively. 

Data were collected on knowledge and adoption of 

organic farming technology from 40 beneficiary and 40 

non-beneficiary farmers from Dantiwada village of 

Jodhpur district. Average knowledge of beneficiary 

farmers was 71.32 per cent whereas, for non-beneficiary 

farmers it was 52.35 per cent. Average adoption of 

beneficiary farmers was 65.83 per cent and for non- 

beneficiary farmer it was 46.14 per cent. 

Carbon sequestration potential of agroforestry 
systems in rainfed agro-ecosystems

Litter fall from three tree species Hardwickia binata, 

Prosopis cineraria and Tecomella undulata in 

agroforestry system was measured during the second 

consecutive year. Annual litter fall was highest in H. 

binata followed by P. cineraria and lowest in T. undulata. 

Litter fall of P. cineraria was higher during winter season 
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U;wure Vh  eku izkIr gqvkA ogh vatu o`{k esa lrg ij j[ks i.kZ 0-5

esa fo?kVu dk eku U;wure rFkk Vh eku vf/kdre izkIr gqvkA 0-5 

[kstM+h ds 38 o"kZ vk;q okys o`{kksa esa vkSlr tSoHkkj ,oa dkcZu 

Øe'k% 306 fdxzk izfr o`{k ,oa 141 fd-xzk- izfr o`{k ik;k x;kA 

o`{kksa esa tSo Hkkj dk vf/kdre laxzg.k rus esa mlds ckn tM+kas esa 

fQj 'kk[kkvkas esa rFkk U;wure ifÙk;ksa esa ik;k x;k ¼fp= 3-1½A 

vatu] [kstM+h rFkk jksfgM+k o`{kksa ds tSoHkkj esa vkSlr dkcZu dh 

ek=k Øe'k% 45-4] 47-9 ,oa 44-9 izfr'kr FkhA [kstM+h ds iÙkksa esa 

dkcZu dh ek=k ¼50-9 izfr'kr½ jksfgM+k ,oa vatu dh rqyuk esa 

T;knk Fkh ¼Øe'k% 44-3 ,oa 47-6 izfr'kr½A

iksyhFkhu FkSyh ds eki] ikS/k'kkyk feJ.k o ewyo`ar dk xwans ds 
dkfydk;u }kjk ço/kZu ij çHkko

ikS/k'kkyk feJ.k] iksyhFkhu FkSyh ds eki o ewyo`ar dk xwans esa 

dkfydk;u }kjk ço/kZu ij çHkko ij ,d ç;ksx fd;k x;k ¼fp= 

3-2½A blesa N% rjg ds ikS/k'kkyk feJ.k] nks eki dh iksyhFkhu dh 

FkSyh o nks rjg ds ewyo`ar dke esa fy, x;sA chtksa ds mxus dk 

çfr'kr 10 × 25 ls-eh- eki dh iksyhFkhu dh FkSfy;ksa es lcls 

T;knk ik;k x;k tcfd lkadqj 'kk[kk dh yEckbZ o eksVkbZ 15 × 25 

ls-eh- eki dh FkSfy;ksa es T;knk ntZ gqbZA chtksa ds mxus dk 

çfr'kr] ikS/kksa dh ÅapkbZ rFkk ifŸk;kas dh la[;k NksVs Qy okys 

xwanks ds ewyo`ar ij T;knk Fkh] tcfd dkfydk;u ds i'pkr~ lkadqj 

'kk[kk dh yEckbZ o eksVkbZ cM+s Qy okys xwans ds ewyo`ar ij T;knk 

ikbZ xbZA cM+s Qy okys xwanksa ds ewyo`ar ij dkfydk;u fd, ikS/kksa 

esa NksVs Qy okys xwankas dh vis{kk igys dkfydk dk QqVku gqvkA 

ikS/kkas dh ÅapkbZ] rus dh eksVkbZ o ifÙk;kas dh la[;k jsr] fpduh 

feÍh ,oa [kkn ds 4%1%1 vuqikr esa lokZf/kd jgk tks 6%1%1 vuqikr 

okys feJ.k dh vis{kk cgqr vf/kd ugha FkhA rhukas dkjdkas ds eq[; 

o ijLij çHkko ij ;g fu"d"kZ fudyk fd xwans dk dkfydk;u 

-2(November-February) (357.1 g m ) than other seasons  

whereas for H. binata, it was higher during summer 
-2season (March-June) (476.3 g m ) than other seasons.  

Time of decomposition for litter of P. cineraria, T. 

undulata and H. binata was 13, 9 and 15 months, 

respectively. Single exponential decay model adequately 

described the decomposition rate of leaves of all the three 

tree species. Decomposition rate constant (k) and half life 

of decomposition (T ) of leaves of three species at two 0.5

soil depths are given in Table 3.3. Litter fall of T. undulata 

placed in 15-30 cm soil layer had the highest k value and 

consequently the lowest T value. In contrast, litter fall of 0.5 

H. binata placed in surface layer (0-15 cm) had the lowest 

k value and consequently the highest T  value. 0.5

Average carbon stock of P. cineraria (38-year-old), 

H. binata (25-year) and T. undulata (27-year) trees was 
-1 -1 -1141 kg tree , 92 kg tree and 24 kg tree , respectively. 

Higher amount of biomass and carbon were stored in bole 

as compared to roots, branches and leaves (Fig. 3.1). The 

carbon content in branches, leaves and bole of trees were 

analysed using CHNS analyser (Make Eurovector). 

Average carbon content of biomass of H. binata, P. 

cineraria and T. undulata was 45.4, 47.9 and 44.9 per 

cent, respectively. Leaves of P. cineraria contained higher 

carbon content (50.9%) than the other two tree species 

(44.3% for T. undulata and 47.6% for H. binata).

Effect of polybag size, nursery media and rootstock on 

propagation of Cordia myxa by budding

To standardize nursery mixture, polybag size and 

rootstock for propagation of gonda by budding, the effect 

of polybag size, nursery media and rootstock were studied 
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}kjk okuLifrd ço/kZu djus ds fy, 10 × 25 ls-eh- eki dh 

FkSfy;ksa esa 6%1%1 vuqikr okyk ikS/k'kkyk feJ.k dk mi;ksx djrs 

gq, NksVs Qy okys xwans ds chtkas dks ewyo`ar ds :i es bLrseky 

djuk pfg,A 

fofHkék ifjiDork voLFkkvksa ij xwank Qyksa esa iks"kd rRoksa o 
[kfut yo.kksa dh ek=k

xwank Qyksa ds fofHku ifjiDork voLFkkvksa esa iks"kd rRoksa dh 
ek=k dk fooj.k rkfydk 3-4 eas n'kkZ;k x;k gSA ØwM çksVhu dh 
ek=k lHkh fdLeksa esa Qy yxus ds 30 fnu i'pkr~ yxHkx cjkcj 
Fkh ¼11&12 izfr'kr½ ijUrq iw.kZ:i ls ids Qyksa esa ;g ,dne de 

(Fig. 3.2). Six nursery media, two polybag sizes and two 

types of rootstocks were taken for the experiment. Seed 

germination and plant height were significantly higher in 

10 cm × 25 cm polybag while shoot length and diameter 

after budding were significantly better in big size polybag 

(15 cm × 25 cm). Highest plant height (29.53 cm) was in 

media having sand, clay and compost in 4:1:1 ratio while 

stem diameter and number of leaves were significantly 

higher in media with 6:1:1 ratio of sand, clay and compost 

manure. The interaction effect showed positive influence 

on seed germination, plant height and number of leaves on 

fp= 3-1 rhu o`{k Átkfr;ksa dh dkcZu LFkjhdj.k {kerk
-1Fig. 3.1 Biomass allocation in three tree species (kg tree )

fp= 3-2 iksyhFkhu FkSyh esa dkfydk;u }kjk izof/kZr xwank
Fig. 3.2 Gonda propagated by budding in polybags



61

gks xbZ ¼6-6 izfr'kr½A dqy jk[k dh ek=k dktjh xwank&2025 
¼12-9 izfr'kr½ eas vU; ds eqdkcys dkQh T;knk ikbZ xbZA lkekU; 
rkSj ij vifj"—r js'ks dh ek=k Qy yxus ds 20 fnu ckn rksM+s 
Qyksa esa] Qy yxus ds 30 fnu ckn rksM+s x;s Qyksa ds eqdkcys 
T;knk ik;h x;h vkSj ;s iw.kZ :i ls ids Qyksa esa vkSj de gks x;hA 
blh rjg ,flM fMVjtsaV olk o U;wVªy fMVjtsaV olk dh ek=k 
Hkh Qyksa ds yxus ds ckn rksM+us dh voLFkk ds lkFk de gksrh xbZA 
dSfY'k;e o QkLQksjl dh ek=k esa xwank dh fdLe o rqM+kbZ voLFkk 
ds fglkc ls dksbZ [kkl varj Ukgha ik;k x;kA dktjh xwank&2012 
ds Qyksa dks yxus ds 30 fnu ckn rksM+us ij rkacsa dh ek=k lcls 
vf/kd ikbZ xbZ ¼7750 ekbØksxzke izfr yhVj½ tcfd ;g blh 
fdLe esa Qy yxus ds 20 fnu ckn rqM+kbZ djus ij lcls de FkhA 

[khjk dh xzkf¶Vax ds fy, ewyo`ar p;u gsrq díwoxhZ; çtudksa 
dk ewY;kadu 

ikuh dh deh dh fLFkfr esa [khjs ds fy, mfpr ewyo`ar ds 
p;u ds fy, lw[ks ds çfr lfg".kq fofHkUu díwoxhZ; çtkfr;ksa ds 
ns'kh tuu æO;ksa dks xzhugkml ds vanj xeyksa esa mxk dj mudk 
ewY;kadu muds fodkl rFkk dk;Zdh fo'ks"krkvksa ds vk/kkj ij 
fd;k x;kA mPp c<+r djus okys tuuæO; tSls vktkn 
iaifdu&1] ,,p,y,l ykax&1] ,u,l,lD;w&55] ,,plh&2 
¼rj dkdM+h½ vkSj ,,pMCY;w&19 ¼rjcwt½ us ikuh dh deh dh 
voLFkk ds çfr vf/kd yphykiu fn[kk;kA bu tuunzO;ksa dh 
ifÙk;ksa esa ikuh dh lkisf{kd ek=k] ok"iksRltZu o çdk'k la'ys"k.k 
dh nj vkSj ,Qoh ,oa ,Q,e dh vuqikr ds fy, lkekU; flapkbZ 
dh voLFkk dh vis{kk ikuh dh deh ds rgr de ifjorZu fn[ksA 
fodkl ds lkFk&lkFk dk;Zdh fo'ks"krkvksa ds vk/kkj ij 
,,p,y,l ykax&1] ,u,l,lD;w&55] vktkn iaifdu&1 vkSj 
iwlk fpduh dss ikuh dh deh dh fLFkfr essa [khjs dh xzkf¶Vax gsrq 
ewyo`ar ds :i esa mi;ksx djus ds fy, vk'kktud ik;k x;kA

small fruit gonda rootstock and 10 cm × 25 cm polybag 

size while shoot diameter and shoot length after budding 

showed positive interaction on big fruit gonda rootstocks 

in 15 cm × 25 cm polybags. Considering various 

characters, it was found that for propagation of lasoda, 

small fruit gonda as rootstock in 10 cm × 25 cm polybags 

and nursery mixture of sand, clay and compost manure in 

6:1:1 ratio is the most ideal combination. 

Nutritional and mineral composition of gonda fruits 

at different maturity stages

Crude protein content of gonda was 11-12 per cent at 

20 to 30 days after fruit set.  After harvest, it declined 

sharply to 6.6 per cent in fully ripened fruits (Table 3.4). 

Total ash content (13.4%) was much higher in CAZRI 

Gonda-2025. In general, crude fibre was more in fruits 

harvested at 20 days after fruit set as compared to 30 days 

after fruit set in CAZRI Gonda-2011 and it declined 

further at full ripening. Similarly the values of acid 

detergent fibre and neutral detergent fibre also declined as 

the days after fruit set increased. The calcium and 

phosphorus content did not vary with the genotypes and 

stage of harvest. The copper content was highest (7750 
-1µg l ) in CAZRI Gonda-2012 after 30 days of fruit set 

while it was lowest in CAZRI Gonda 2011 at 20 days after 

fruit set. 

Screening of cucurbit genotypes as rootstock for 

grafting cucumber

For the selection of suitable rootstocks for grafting 

cucumber under water stress condition, potentially known 

drought tolerant native genotypes of different cucurbit 
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nyguksa ds jkbZtksfLQ;j ls ruko lfg".kq ,oa ikS/k o`f¼ esa 
lgk;d cSDVhfj;k dk i`FkDdj.k

tks/kiqj]  ikyh]  tkyksj]  ukxkSj]  vtesj]  ckM+esj vkSj 
tSlyesj ftyksa ls 44 LFkkuksa ij mx jgh ewax vkSj 32 LFkkuksa ij 
mx jgh Xokj ds jkbZtksLQh;j ls feêh ds uewus ,df=r fd, x;sA 
ewax ds jkbZtksLQh;j ds 13 uewuksa vkSj Xokj ds jkbZtksLQh;j ds 5 
uewuksa dks flfj;y fMyw'ku rjhds ls thok.kq dks vyx djus ds 
fy, lalkf/kr fd;kA ewax vkSj Xokj ds jkbZtksLQh;j ds uewuksa ls 
57 o 26 thok.kq dks 'kqf)dj.k djds vkxs ç;ksx djus ds fy, 
j[kkA fo'ys"k.k fd, x;s ewax ds jkbZtksLQh;j ds uewuksa esa 

6 7thok.kqvksa dh la[;k 3-0×10 &1-95×10  lh,Q;w izfr xzke Fkh o 
Xokj ds jkbZtksLQh;j ds uewuksa esa thok.kqvksa dh la[;k 

6 75-90×10 &1-90×10  lh,Q;w izfr xzke ntZ gqbZA

tSo&[kfut moZjd mi;ksx n{krk 

fofHké Ádkj ds [kuu dpjs dk mi;ksx djds 
v‚xsZuks&[kfut fçYl ¼vks,eih½ fodflr fd;s x;s ftuesa vkfFkZd 
:i ls O;ogk;Z fodYi ds :i esa iksVsf'k;e dh vkiwfrZ dh dkQh 
laHkkouk,a gSaA cktjk vkSj ewax dh mit vkSj mit xq.kksa ij 
O;kolkf;d moZjd dh rqyuk esa bu vks,eih ds çHkko dk v/;;u 
djus ds fy, ,d Á{ks= ç;ksx fd;k x;kA fçYl dks iksVsf'k;e dh 
vuq'kkaflr ek=k ds cjkcj fn;k x;k vkSj eqfj,V v‚Q iksVk'k 
¼,evksih½ ds eqdkcys bldk bLrseky fd;k x;kA ukbVªkstu vkSj 
Q‚LQsfVd moZjd dh laLrqfr ds vuqlkj Ánku fd;k x;kA 
ifj.kke Li"V :i ls fn[kkrs gSa fd vks,eih vkSj ,evksih ds lkFk] 
cktjk vukt dh mit esa Øe'k% 48 vkSj 31 Áfr'kr dh c<+ksrjh 
gqbZ] tcfd ewax dh mit esa Øe'k% 37 vkSj 19 Áfr'kr dh c<+ksrjh 
gqbZA vks,eih ds mi;ksx ls ,evksih ds mi;ksx ds eqdkcys cktjk 
vkSj ewax dh mit esa 13 vkSj 15 Áfr'kr c<+ksrjh ntZ dh xbZA 
blh rjg vks,eih ds mi;ksx ds lkFk mit ekinaMksa ¼cht 
lwpdkad% 100 cht dk otu½ esa Hkh lq/kkj gqvkA

cktjk ds ikS/kksa esa vks,eih ds lkFk ikuh dh {kerk esa FkksM+h 
fxjkoV ntZ dh vkSj bu ikS/kksa us ,evksih dh rqyuk esa vf/kd 
rqyukRed ikuh dh ek=k cuk, j[khA ,evksih dh rqyuk esa bu 
mipkjksa esa DyksjksfQy dh ek=k vkSj ukbVªsV fjMDVst xfrfof/k 
vf/kd ntZ dh xbZA blh çdkj] vks,eih mi;ksx ls nksuksa Qlyksa 
dh ifÙk;ksa esa mPp lkisf{kd ty dh ek=k ,oa ukbVªsV fjMDVsl 
xfrfof/k esa lq/kkj ntZ fd;k x;kA ewax ds ekeys esa] vks,eih 
mi;ksx okys ikS/kksa dh rqyuk esa ,uihds ¼,evksih ds lkFk½ mi;ksx 
okys ikS/kksa esa ekewyh fHkérk ntZ gqbZA gkykafd] ifÙk;ksa esa ty dh 
ek=k vks,eih mi;ksx lss ,evksih mi;ksx dh rqyuk esa 2-2 
Áfr'kr vf/kd ntZ dh xbZA

species were sown and evaluated. The high growth 

performance of genotypes Azad Pumpkin-1, AHLS Long-

1, NSSQ-55, AHC-2 (long melon) and AHW-19 (water 

melon) showed more resilience to water stress as reflected 

by least change under water Deficit (WD) over normal 

irrigation for relative water content of leaves, leaf 

transpiration, rate of photosynthesis and Fv/Fm. Based on 

growth as well as physiology, genotypes AHLS Long-1, 

NSSQ-55, Azad Pumpkin-1 and Pusa Chikni were found 

to be promising genotypes for use as rootstocks for 

grafting cucumber under water stress condition.

Isolation of stress tolerant and plant growth 

promoting bacteria from rhizosphere of legumes

Soil samples were collected from rhizosphere of 

mung bean growing in 44 locations and from rhizosphere 

of clusterbean growing in 32 locations in Jodhpur, Pali, 

Jalore, Nagaur, Ajmer, Barmer and Jaisalmer district. 

From these samples, 13 samples from mung bean and 5 

samples from clusterbean rhizosphere were processed for 

isolation of bacteria by serial dilution method. From the 

samples from mung bean rhizosphere, 57 bacterial 

isolates and from clusterbean rhizosphere 26 bacterial 

isolates were purified, selected and maintained for further 

studies. In samples from mung bean rhizosphere, bacterial 
6 7 -1count ranged from 3.0×10 to 1.95×10 cfu g  and from 

6  clusterbean rhizosphere it ranged from 5.90×10 to 
7 -11.90×10 cfu g .

Organo-mineral fertilizer use efficiency 

Organo-mineral prills (OMPs) have been developed 

using various mine waste material which has great 

potential in supply of K as an economically viable option. 

A field experiment was conducted to study the effect of 

these OMPs in comparison to commercial fertilizer on 

yield and yield attributes of pearl millet and mung bean. 

The prills were applied equivalent to the recommended 

doses of K and compared with Muriate of Potash (MOP). 

Nitrogen and phosphatic fertilizers were applied as per 

recommended doses. Results clearly showed that with 

OMPs and MOP, pearl millet grain yield increased by 48 

and 31 per cent, respectively over control while mung 

bean grain yield increased by 37 and 19 per cent, 

respectively over control. Application of OMPs increased 

pearl millet and mung bean yield by 13 and 15 per cent in 

comparison to yield with MOPs. Similarly the yield 
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nh?kZdkfyd moZjd ç;ksx dk cktjk dh mRikndrk ij izHkko

e: feêh esa cktjk dh mRikndrk ij jklk;fud moZjd 

vkSj tSfod [kkn ds vlj dk v/;;u fd;k x;kA moZjd mi;ksx 

ds fcuk 857 fd-xzk- vukt Áfr gsDVs;j dk mRiknu gqvkA 50 

Áfr'kr] 100 Áfr'kr vkSj 150 Áfr'kr moZjd dh vuq'kaflr ek=k 

¼vkj-Mh-,Q-½ nsus ls fcuk moZjd ds mi;ksx dh vis{kk Øe'k% 23] 

64 vkSj 87 Áfr'kr o`f) ntZ dh xbZA

5 Vu tSfod [kkn Áfr gsDVs;j $ moZjd dh 100 Áfr'kr 

vuq'kaflr ek=k ds mi;ksx ls cktjk dh mit esa fcuk [kkn dh 

rqyuk esa 76 Áfr'kr dh o`f) gqbZ] tcfd 100 Áfr'kr moZjd ds 

lkFk mit 8 Áfr'kr vf/kd FkhA vf/kdre vukt dh mit 

¼1606 fd-xzk- Áfr gsDVs;j½ 150 Áfr'kr vkj-Mh-,Q- mi;ksx ds 

lkFk çkIr dh xbZA cktjk dh pkjk mit esa Hkh blh rjg dh 

ço`fÙk ns[kh xbZA

vfuf'pr ekSle dk csj ds Qyu ij çHkko

bl o"kZ] fiNys o"kZ ds eqdkcys csj dh lHkh fdLeksa esa Qyu 

de gqvkA blds dkj.kksa dk fo'ys"k.k djus ij Kkr gqvk fd ;g 

csj es Qyu ds le; vf/kd rkieku o de ueh ds dkj.k gks 

ldrk gSA bl o"kZ vDVwcj ekg eas vf/kdre vkSlr rkieku 

38-4° ls- jgk tks fd fiNys o"kZ ds 35° ls- ds eqdkcys dkQh 

vf/kd FkkA blh nkSjku mPpre rkieku 35° ls- ls Åij fiNys 

o"kZ dh rqyuk es vf/kd fnuksa rd jgk tSlk dh rkfydk 3-5 es 

fn;k x;k gSA blh rjg U;wure lkis{k vkæZrk bu eghukas esa T;knk 

fnuksa rd 30 izfr'kr ls uhps jghA 

xzhugkml esa VekVj dh ladj fdLeksa dk ewY;kadu

xzhugkml ds fy, VekVj dh vf/kd mit nsus okyh 

mi;qä ladj fdLe ds p;u gsrq 20 fofHké fdLeksa dk ewY;kadu 

xzhugkml esa ikS/kksa dh o`f)] mit vkSj Qy dh xq.koÙkk laca/kh 

fo'ks"krkvksa ds fy, fd;k x;kA ladj VekVjksa ds çn'kZu esa o`f) 

vkSj mit ekinaMksa ds fy, dkQh fHkUurk ikbZ xbZA ruk o ifÙk;ksa 

ds la;qä 'kq"d Hkkj esa fofHké ladj fdLeksa esa dkQh O;kidrk ik;h 

x;h tks 162 xzk- çfr ikS/kk vkbZ,&05 esa ls ysdj 225-7 xzk- çfr 

ikS/kk vorkj esa FkhA blh çdkj Qy mRikndrk 2-36 fd-xzk- çfr 

ikS/kk ls ysdj 4-94 fd-xzk- çfr ikS/kk ntZ gqbZA ladj fdLe ek;yk 

Qy mRiknu dh –f"V ls loZJs"B ik;h x;h ¼4-94 fd-xzk- çfr 

ikS/kk½] tcfd fdLe Vhvkj&4343 ¼4-71 fd-xzk- çfr ikS/kk½ vkSj 

Vhvkj&4266 ¼4-65 fd-xzk- çfr ikS/kk½ mRikndrk dh –f"V ls 

ek;yk ds led{k ik;h x;hA fofHkUu ladj fdLeksa esa QyfHkfÙk 

parameters (seed index 100-seed weight) also improved 

with the application of OMPs.  

Pearl millet plants recorded slight drop in water 

potential with OMPs and these plants also maintained 

higher relative water content (RWC) than MOP. 

Chlorophyll content and nitrate reductase activity were 

higher in these treatments compared to MOP. Thus, the 

OMP application was associated with high relative water 

content in leaves along with improvement in leaf nitrate 

reductase activity in both the crops. In case of mung bean, 

OMP application resulted in slight variation with respect 

to plant water potential as compared to the plants that were 

applied with recommended dose of NPK (with MOP). 

However, they recorded higher leaf water content than 

MOP (2.2%). 

Pearl millet productivity under long-term fertilizer 

application 

The impact of chemical fertilizer and organic 

manure on productivity of pearl millet in aridisols was 

studied. Cropping without fertilizer application produced 
-1 857 kg grain ha while application of 50, 100 and 150 per 

cent recommended doses of fertilizer (RDF) significantly 

increased grain yield by 23, 64 and 87 per cent, 
-1respectively over the control. Application of 5 t FYM ha  

+ 100 per cent RDF increased grain yield by 76 per cent 

whereas, the yield was 8 per cent higher with 100 per cent 
-1RDF. The highest grain yield of 1606 kg ha  was obtained 

with the application of 150 per cent RDF. Similar trend 

was also observed with pearl millet straw yield.

Impact of aberrant weather on ber fruit yield 

During 2017, fruit yield of ber was low as compared 

to previous years irrespective of variety. On examining 

the factors associated with the low yield it was opined that 

it might be due to higher temperature and lower relative 

humidity during flowering and fruiting which takes place 

during September to November with majority of fruit set 

in the month of October. The mean maximum temperature 

during the October was 38.4°C as compared to 35.1°C in 

2016 in the same month (Table 3.5). Similarly the 

minimum relative humidity remained below 30 per cent 

for more number of days during flowering and fruiting 

this year. This low humidity with high temperature might 

have lead to low fruiting of ber. 
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¼isfjdkiZ½ dh eksVkbZ] dqy ?kqyu'khy Bksl inkFkZ] ih,p vkSj bZlh 

tSlh Qy&xq.koÙkk laca/kh fo'ks"krkvksa esa Hkh egRoiw.kZ varj ik;s 

x,A lokZf/kd Qy la[;k Vhvkj&4266 esa ik;h x;h ¼68-4 çfr 

ikS/kk½] tks Qy dh ek=k dh –f"V ls ek;yk ds leku FkhA tcfd 

loksZPp vkSlr Qy otu ¼166-8 xzk- çfr Qy½ Vhvkj&4293 esa 

ntZ fd;k x;k] gkykafd blesa Qyksa dh la[;k lcls de ¼40-3 

çfr ikS/kk½ ik;h x;hA fdLe ek;yk] Vhvkj&4343] Vhvkj&4266 

rFkk Vhvkj&4293 'kq"d {ks= esa xzhugkml ds vanj mPp mRiknu 

nsus esa l{ke ik;h xbZaA

Nr ij lCth ckxokuh

Nr ij lCth ckxokuh ds v/;;u ds fy;s gjs jax ds mPp 
?kuRo okys i‚yhFkhu ¼,pMhihbZ½ vkSj lQsn jax ds de ?kuRo 
okys i‚yhFkhu ¼,yMhihbZ½ ds 30 ls-eh- dh Å¡pkbZ vkSj 25 ls-eh- 
O;kl ds cSx daVsuj dk mi;ksx fd;k x;kA çfr cSx 6-5 fd-xzk- 
otu dk feJ.k fy;k x;k ftleas dksdks&ihV $ daiksLV $ 
oehZdaiksLV ¼2%1%1½ vuqikr esa fy;k FkkA nl vyx&vyx iÙksnkj 
vkSj Qyksa okyh lfCt;k¡ Nr ij mxkbZ x;hA ,pMhihbZ cSx esa 
lfCt;ksa dh o`f) ,oa mit ,y-Mh-ih-bZ- dh rqyuk esa vf/kd ikbZ 
xbZ ¼rkfydk 3-6½A 

ewax ,oa fry esa ty miyC/krk ,oa mRikndrk ij e`nk esa 
gkbMªkstsy vuqç;ksx dk izHkko

ewax ,oa fry ij gkbMªkstsy ds pkj Lrjksa ;Fkk & fu;a=.k] 
2-5] 5-0 ,oa 7-5 fd-xzk- çfr gsDVs;j ds lkFk ç{®«k ijh{k.k fd;k 

Performance evaluation of greenhouse tomato 

hybrids

The performance of 20 tomato hybrids 

(indeterminate) were evaluated under greenhouse 

condition for growth, yield and quality characteristics. 

Tomato hybrids differed significantly for growth and 

yield parameters. Shoot (leaf + stem) biomass showed 
-1wide variation ranging from 162 g plant  in IA05 to 225.7 

-1g plant  in Avtar. Fruit yield varied from 2.36 kg to 4.94 kg 
-1plant . Hybrid Myla (4.94 kg) yielded the maximum 

-1followed by TR-4343 (4.71 kg plant ) and TR-4266 (4.65 
-1kg plant ). Significant differences were also observed in 

fruit quality attributes such as pericarp thickness, total 

soluble solids, pH and EC in different hybrids. The 
-1highest fruit number was found in TR-4266 (68.4 plant ), 

which was statistically similar to the per plant fruit yield 
-1of Myla. The highest average fruit weight (166.8 g fruit ) 

-1with lowest fruit number (40.3 plant ) was recorded in 

TR-4293. High yielding attributes of hybrids viz., Myla, 

TR-4343, TR-4266 and TR-4293 indicted their suitability 

for production under greenhouse in arid regions.

Rooftop vegetable gardening 

A study was conducted on rooftop vegetable 

gardening for which green colour high density 

polyethylene (HDPE) and white colour low density 
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x;kA fofHkUu gkbMªkstsy Lrjksa ds varxZr feêh ueh fuLrkj iSVuZ 
ls irk pyrk gS fd feêh esa ueh dh ek=k /khjs /khjs fuLrkfjr gqbZ 
rFkk 5-0 ,oa 7-5 fd-xzk- gkbMªkstsy çfr gsDVs;j ds varxZr e`nk 
lar`fIr ds 16osa fnu rd Øe'k% 7-1 vkSj 7-8 Áfr'kr e`nk ueh cuh 
jgh ¼fp= 3-3½A ewax vkSj fry esa ikni 'kq"d inkFkZ] mit xq.k vkSj 
mit esa 7-5 fd-xzk- gkbMªkstsy çfr gsDVs;j rd Li"V :i ls 
c<+ksrjh gqbZA ewax esa fu;a=.k dh rqyuk esa 2-5] 5-0 vkSj 7-5 fd-xzk- 
çfr gsDVs;j gkbMªkstsy ds iz;ksx ls mit esa Øe'k% 6-8] 28-4 vkSj 
43-2 Áfr'kr dh o`f) ntZ dh xbZ ¼fp= 3-4½A blh çdkj fry esa 
fu;a=.k dh rqyuk esa 2-5] 5-0 vkSj 7-5 fd-xzk- gkbMªkstsy çfr 
gsDVs;j ds rgr mit esa c<+ksrjh Øe'k% 11-1] 16-6 vkSj 37-6 
Áfr'kr jghA gkbMªkstsy vuqç;ksx ls e`nk ih,p ,oa fo|qr 
pkydrk Li"V :i ls çHkkfor ugha gqbZA gkykafd] e`nk esa miyC/k 
QkLQksjl] miyC/k iksVk'k ,oa tSfod dkcZu esa Li"V :i ls 
c<ksrjh gqbZ rFkk 7-5 fd-xzk- gkbMªkstsy çfr gsDVs;j esa fu;a=.k dh 
rqyuk esa miyC/k QkLQksjl] miyC/k iksVk'k ,o tSfod dkcZu 
Øe'k% 59-3] 12-8 ,oa 26-5 çfr'kr vf/kd ik;k x;kA

ewax ,oa eksB esa [kjirokj çca/ku

ewax esa cqokbZ mijkar ç;qä [kjirokjukf'k;ksa esa ls 
mYys[kuh; :i ls mPp Qly 'kq"d inkFkZ ¼18-9 xzk- çfr ikS/kk½ 
çksisfDotkQ‚i $ bektsFkkbij ¼100 xzk- lfØ; rRo çfr gsDVs;j½ 
ds rgr ntZ fd;k x;kA tcfd mPpre mit ¼1095 fd-xzk- çfr 
gsDVs;j½ ,oa [kjirokj fu;a=.k n{krk ¼52-5 Áfr'kr½ rFkk 
U;wure [kjirokj ?kuRo ,oa [kjirokj 'kq"d inkFkZ çksisfDotQ‚i 

polyethylene (LDPE) bags of 30 cm height and 25 cm 

diameter were used. The media for growing vegetables 

comprised of coco-peat + compost + vermicompost in 

ratio (2:1:1) weighing 6.5 kg per bag on wet volume basis. 

Ten different leafy and fruit vegetables were grown. The 

growth and yield were higher in HDPE bags compared to 

LDPE bags (Table 3.6).

Soil hydrogel application effects on water availability 

and productivity of mung bean and sesame

Field trial on mung bean and sesame was conducted 

with four levels of hydrogel application in soil i.e. 
-1 -1Control, 2.5, 5.0 and 7.5 kg ha . With 5.0 and 7.5 kg ha  

hydrogel application, soil moisture was maintained at 7.2 
thand 7.8 per cent up to 16  day after a single rainfall event 

(Fig. 3.3). In mung bean, 6.8, 28.4 and 43.2 per cent 

increase in grain yield was obtained under 2.5, 5.0 and 7.5 
-1kg ha  hydrogel application, respectively as compared to 

control. Similarly in sesame, increased yield under 2.5, 
-1 5.0 and 7.5 kg ha hydrogel application was to the extent 

of 11.1, 16.6 and 37.6 per cent, respectively as compared 

to control (Fig. 3.4). Soil pH and electrical conductivity 

were not influenced markedly due to hydrogel 

application. However, available P, available K and 

organic carbon in soil increased due to hydrogel 
-1application @ 7.5 kg ha  and it recorded 59.3, 12.8 and 
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$ bektsFkkbij ¼125 xzke lfØ; rRo çfr gsDVs;j½ ds rgr ntZ 
fd, x, ¼rkfydk 3-7½A fofHkUu [kjirokjukf'k;ksa ds dkj.k eksB 
esa ikS/kksa dh Å¡pkbZ esa dksbZ cnyko ugha vk;k gkykafd ikS/kksa dh 
U;wure Å¡pkbZ ¼18-3 ls-eh-½ bektsFkkbij ¼50 xzk- lfØ; rRo çfr 
gsDVs;j½ ds rgr ntZ dh xbZA 

QOokjk flapkbZ ds vUrXkZr d̀f"k ckXkokuh pkjkXkkg i¼fr dk 
izn'kZu 

QOokjk i)fr esa uhacw ,oa 'kh'ke ds ikS/kksa dh Å¡pkbZ] xzhok 
O;kl ,oa vkPNknu] Xokj ds vUr%'kL;u esa lokZf/kd ik;k Xk;k t¨ 

26.5 per cent higher available P, available K and organic 

carbon over control.

Weed management in mung bean and moth bean 

Significantly higher crop dry matter accumulation 
-1(18.9 g plant ) was recorded with application of 

-1Propaquizafop +  imazethapyr @ 100 g a.i. ha  while 
-1highest seed yield (1095 kg ha ) and weed control 

efficiency (52.3%) were recorded with application of 
-1Propaquizafop + imazethapyr @ 125 g a.i. ha  in mung 

bean. In moth bean, plant height was not influenced 

fp= 3-3 gkbMªkstsy ds fofHkUu Lrjksa ds rgr e`nk ueh ¼0&5 ls-eh-½
Fig 3.3 Soil moisture content (0-15 cm) under various doses of hygrogel

fp= 3-4 gkbMªkstsy ds fofHkUu Lrjksa ds rgr ewax ,oa fry dh iSnkokj
Fig 3.4 Yield of mung bean and sesame under various doses of hydrogel
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,dy o`{kksa dh vis{kk lkFkZd #i ls vf/kd FkkA fcuk vUr%'kL;u 
dh vis{kk vUr%'kL;u esa ikS/kksa dh Å¡pkbZ uhacw esa 9-8 izfr'kr ,oa 
'kh'ke esa 12-2 izfr'kr vf/kd ntZ dh XkbZ ¼rkfydk 3-8½A uhacw ds 
Qyksa dk lokZf/kd mRiknu ¼6-1 Vu izfr gsDVs;j½ dsDVl ds lkFk 
vUr%'kL;u ls izkIr fd;k Xk;k tks fcuk vUr%'kL;u ds ikS/kksa ls 
43-5 izfr'kr vf/kd FkkA ,yks osjk dk vf/kdre mRiknu ¼76-3 
Vu izfr gsDVs;j½ uhsacw ds lkFk vUr%'kL;u esa ik;k Xk;kA eksB ,o 
Xokj dh mit uhsacw ds lkFk lokZf/kd ikbZ XkbZ tks 'kh'ke ds 
vUr%'kL;u ls Øe'k% 25 ,oa 52 izfr'kr vf/kd FkhA 

cwan&cwan flpkbZ ds vUrXkZr d̀f"k&ckXkokuh&pkjkXkkg i¼fr dk 
izn'kZu

cwan&cwan flapkbZ ds vUrXkZr Qy o`{kksa dh ÅapkbZ vkSj xzhok 

O;kl uhacw esa ,yks osjk ds lkFk] csyi= esa lso.k ?kkl ds lkFk] Xkksank 

esa eksB ds lkFk vf/kdre FkkA lHkh isM+ksa dh rus dk O;kl eksB ds 

vUr%lL;u ds lkFk lcls T;knk Fkk ¼rkfydk 3-9½A lso.k dh 

vf/kdre mit ¼5-8 Vu izfr gsDVs;j½ uhacw ds vUr%'kL;u ds 

lkFk ik;h Xk;h tks csy ,oa xwank ls 51-6 vkSj 17-2 izfr'kr T;knk 

significantly due to application of different herbicides 

however minimum plant height (18.3 cm) was recorded 

with application of imazethapyr. 

Performance of agri-horti systems under sprinkler 

irrigation

Under sprinkler irrigation system, both citrus and 

shisham trees showed highest plant height, collar 

diameter and canopy area with intercropping of 

clusterbean which was significantly higher over their sole 

planting. Higher tree height from 9 to 28 per cent of citrus 

and from 12 to 23 per cent in shisham was observed under 

intercropping system over their sole cropping (Table 3.8). 
-1Highest fruit yield 6.1 t ha  of citrus was recorded with 

intercropping of cactus pear which was 43.5 per cent 

higher over sole citrus. Aloe vera produced highest yield 
-1(76.3 t ha ) with citrus. Highest yield of mung bean and 

clusterbean was recorded with citrus which was 25 and 52 

per cent higher over its cropping with shisham.
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FkhA ,yks osjk vkSj Xokj dh uhacw ds vUr%'kL;u esa vf/kdre mit 

nh tks fd csyi= vkSj xwank ls Øe'k% 16-4 vkSj 17-5 izfr'kr vkSj 

3-6 vkSj 25 izfr'kr vf/kd FkhA uhacw dh mPpre mit ¼2-97 Vu 

izfr gsDVs;j½ eksB ds vUr%'kL;u ls izkIr dh XkbZ tks ,yks osjk o 

lso.k ds yXkHkXk cjkcj Fkh ijUrq muds ,dy jksi.k ls 29-7 

izfr'kr vf/kd FkhA 

bafnjk Xkka/kh ugj dekaM {ks= esa Qly o ty mRikndrk

bafnjk Xkka/kh ugj dekaM {ks=zksa esa nks iz{ks=ksa] vkbZth,uih 

dekaM {ks= pj.k&1 ¼guqekuXk<+½ esa ijh{k.k Qly Xokj vkSj 

chVh&dikl tcfd pj.k&2 ¼cTtw½ esa ijh{k.k Qly Xokj vkSj 

ewaXkQyh ij u=tu o flapkbZ njkssa dk Qly mit vkSj ty 

mRikndrk ij izHkko dk v/;;u fd;k Xk;kA nksuksa LFkkuksa ij 

flapkbZ o u=tu dh nj us lHkh Qlyksa dh mit vkSj ty 

mRikndrk ¼MCY;wih½ dks dkQh izHkkfor fd;kA 

Performance of agri-horti-pasture systems under drip 

irrigation

The highest plant height and collar diameter of 

Citrus aurantifolia was recorded with intercropping of 

Aloe vera, Aegle marmelos with Lasiurus sindicus and 

Cordia myxa with moth bean whereas collar diameter of 

all the trees were highest with intercropping of moth bean. 
-1Highest yield (5.8 t ha ) of L. sindicus was recorded with 

intercropping with citrus which was 51.6 and 17.2 per cent 

higher over bael and gonda. Yield of Aloe vera and 

clusterbean was highest with citrus which were 16.4 and 

17.5 per cent and 3.6 and 25 per cent higher over bael and 

gonda, respectively (Table 3.9). The highest citrus yield 
-1(2.97 t ha ) was recorded with intercropping of moth bean 

and it was at par with L. sindicus and Aloe vera 

intercropping but it was 29.7 per cent higher over their 

sole planting.
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pj.k&1 dekaM {ks= esa Xokj esa 100 fe-eh- flapkbZ ds Lrj dh 

rqyuk esa 200 vkSj 300 fe-eh- flapkbZ nj }kjk 66 vkSj 98 izfr'kr 

vf/kd cht mit ntZ dh XkbZA u=tu dh njksa 20] 40 vkSj 60 

fd-Xkzk- izfr gsDVs;j ls fu;a=.k dh vis{kk 25] 44 vkSj 58 Áfr'kr 

vf/kd cht mRiknu  gqvkA flapkbZ ds Lrj esa o`f) ds lkFk ty 

mRikndrk esa deh gqbZ gSA 100] 200 vkSj 300 fe-eh- flapkbZ ds 

Lrj ij ty mRikndrk Øe'k% 1-04] 0-64 vkSj 0-50 fd-Xkzk- izfr 

Äu ehVj FkhA pj.k&1 esa flapkbZ ds Lrj esa o`f) ds lkFk dikl 

dh iSnkokj esa Hkh o`f) gqbZA 400 vkSj 600 fe-eh- flapkbZ esa 200 fe-

eh- flapkbZ dh rqyuk esa Øe'k% 60 vkSj 85 izfr'kr vf/kd js'kk 

mit ntZ dh Xk;hA js'kk mit esa 150 fd-Xkzk- u=tu izfr gsDVs;j 

dh nj }kjk okafNr o`f) ikbZ XkbZA dikl esa 75] 150 vkSj 225 fd-

Xkzk- u=tu izfr gsDVs;j ds mi;ksXk ls] fcuk u=tu dh vis{kk 

Øe'k% 24] 45 vkSj 57 izfr'kr vf/kd js'kk mit ntZ dh Xk;hA 

200] 400 vkSj 600 fe-eh- flapkbZ ds Lrj ij Øe'k% 0-56] 0-45 

vkSj 0-34 fd-Xkzk- izfr Äu ehVj ty mRikndrk ikbZ XkbZ A 

pj.k&2 dekaM {ks= esa 200 vkSj 300 fe-eh- flapkbZ ds Lrj 

ij Xokj esa 100 fe-eh- flapkbZ dh rqyuk esa Øe'k% 65 vkSj 93 

izfr'kr vf/kd cht mit izkIr dh XkbZ tcfd u=tu dh 20] 40 

vkSj 60 fd-Xkzk- izfr gsDVs;j nj ij mit Xokj dh fu;a=.k Qly 

dh vis{kk 30] 52 vkSj 65 izfr'kr vf/kd izkIr gqbZA flapkbZ ds Lrj 

esa o`f) ds lkFk ty mRikndrk esa deh ikbZ XkbZ vkSj 100] 200 

vkSj 300 fe-eh- flapkbZ ds Lrj ij Øe'k% 0-44] 0-36 vkSj 0-28 fd-

Xkzk- izfr Äu ehVj ty mRikndrk ntZ dh XkbZA ewaXkQyh esa 500 

vkSj 700 fe-eh- flapkbZ ds Lrjksa ij 250 fe-eh- flapkbZ Lrj dh 

vis{kk 15 vkSj 23 izfr'kr vf/kd mit ntZ dh Xk;hA u=tu dh 

20] 40 vkSj 60 fd-Xkzk- izfr gsDVs;j ds Lrjksa ij fu;af=r nj dh 

vis{kk 58] 94 vkSj 118 izfr'kr vf/kd ewaXkQyh dh mit izkIr 

gqbZA flapkbZ ds Lrj esa of`) ds lkFk ty mRikndrk esa Hkh deh 

ikbZ Xk;h vkSj 200] 400 vkSj 600 fe-eh- flapkbZ Lrj ij Øe'k% 

0-81] 0-46 vkSj 0-33 fd-Xkzk- izfr Äu ehVj ty mRikndrk ntZ 

dh Xk;h A 

Ckhdkusj ds xeZ 'kq"d {ks=ksa esa >kM+h vk/kkfjr d̀f"k&okfudh 
iz.kkfy;ksa }kjk dkcZu tCrhdj.k 

X;kjg o"khZ; >kM+h vk/kkfjr Ñf"k&okfudh iz.kkfy;ksa esa 

dkcZu tCrhdj.k vkSj ok;qeaMyh; dkcZu MkbZ vkWDlkbM lanz; 

dk ,d v/;;u fd;k x;k ftlesa dSyhxksue ikWyhxksuksbMl 

¼Qksx½ vkSj gsyksfDlykWu lSfydksfuZde ¼ykuk½ dks >kM+h ds ?kVdksa 

vkSj Xokj@eksB dks var% Qly ds :Ik esa 'kkfey fd;k x;kA 

gsyksfDlykWu lSfydksfuZde ¼ykuk½ vk/kkfjr Ñf"k&okfudh 

In 16 year old agri-horti systems under sprinkler 

irrigation, 9-28 per cent higher tree height of citrus and 

12-23 per cent in shisham was observed under 

intercropping system over sole plantations. Highest fruit 
-1 yield 6.12 t ha of citrus was recorded with intercropping 

of cactus pear which was 43.5 per cent higher over sole 
-1citrus. Highest yield (5.8 t ha ) of Lasiurus sindicus and 

-1Aloe vera (76.32 t ha ) was under intercropping with 

citrus. In drip irrigated fruit trees, highest plant height and 

collar diameter of citrus was recorded with intercropping 

of Aloe vera and bael with L. sindicus. 

Crop and water productivity in Indira Gandhi canal 

command area

Yield and water productivity (WP) of clusterbean 

and Bt cotton in IGNP stage-I whereas clusterbean and 

groundnut in IGNP stage-II were assessed with various 

irrigation and N levels. The irrigation, N rates and their 

interactions significantly affected yield and water 

productivity (WP) of all crops at both the locations.

In stage-I command area, application of irrigation of 

200 and 300 mm recorded 66 and 98 per cent higher seed 

yield as compared to 100 mm irrigation level in 
-1clusterbean. N application @ 20, 40 and 60 kg ha  

recorded 25, 44 and 58 per cent higher seed yield than 

control. The WP decreased with increase in irrigation 

levels, and the 100, 200 and 300 mm irrigation levels 
-3recorded 1.04, 0.64 and 0.50 kg m  WP, respectively. In 

stage-I, the yields of cotton increase with increasing 

irrigation levels, and 400 and 600 mm irrigation recorded 

60 and 85 per cent higher lint yield than 200 mm 

irrigation. A significant increase in lint yield was observed 
-1up to application of 150 kg N ha . Application of 75, 150 

-1and 225 kg N ha  recorded 24, 45 and 57 per cent higher 

lint yield than control. The application of 200, 400 and 
-3600 mm irrigation had 0.56, 0.45 and 0.34 kg m  WP, 

respectively.

In stage-II command area, application of 200 and 
300 mm irrigation recorded 65 and 93 per cent higher seed 
yield for clusterbean as compared to 100 mm irrigation 

-1level. Application of N @ 20, 40 and 60 kg ha  registered 
30, 52 and 65 per cent higher seed yield of clusterbean 
than control. The WP decreased with an increase in 
irrigation levels and irrigation of 100, 200 and 300 mm 

-3resulted in WP of 0.44, 0.36 and 0.28 kg m , respectively. 
In groundnut, the application of 500 and 700 mm 
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iz.kkfy;ksa dh rqyuk esa dSyhxksue ikWyhxksuksbMl ¼Qksx½ vk/kkfjr 

Ñf"k&okfudh iz.kfy;ksa esa dqy tSoHkkj lap; lkFkZd :Ik lss  

vf/kd FkkA fofHkUu iz.kkfy;ksa esa tek tSoHkkj Qksx $ Xokj > Qksx 

$ eksB > ykuk $ Xokj > ykuk $ eksB > ,dy Xokj > ,dy eksB 

ds Øe esa FkkA fofHké >kM+h vk/kkfjr Ñf"k&okfudh iz.kkfy;ksa }kjk 

tSoHkkj dkcZu tCrh nj rFkk ok;qeaMyh; dkcZu MkbZ vkWDlkbM 

dks de djus esa lkFkZd varj ik;k x;kA ok;qeaMyh; dkcZu MkbZ 

vkWDlkbM 'keu Qksx $ Xokj ds tSoHkkj }kjk lcls vf/kd ¼1-27 

Vu izfr gsDVs;j izfr o"kZ½] rRi'pkr~ Qksx $ eksB ¼1-17 Vu izfr 

gsDVs;j izfr o"kZ½ }kjk fd;k x;kA 

>kM+h vk/kkfjr Ñf"k&okfudh iz.kkyh;ksa esa ,dy Qly 
iz.kkyh dh vis{kk e`nk tSfod dkcZu esa lkFkZd o`f) ik;h x;hA 
e`nk tSfod dkcZu esa o`f) fupyh ijrksa dh vis{kk Åijh ijrksa esa 
vf/kd Li"V FkhA dSyhxksue ikWyhxksuksbMl ¼Qksx½ $ Xokj 
Á.kkyh }kjk vf/kdre e`nk tSfod dkcZu Hk.Mkj vftZr fd;k 
x;k ftldk dkj.k bl iz.kkyh }kjk vf/kd i.kZ vo'ks"k mRiknu 
vkSj muds vi?kVu dh rhoz nj FkhA >kM+h vk/kkfjr iz.kkyh esa e`nk 
tSfod dkcZu tCrh nj 0-29&0-34 Vu izfr gsDVs;j izfr o"kZ FkhA 
dqy tCr fd;s x,] dkcZu esa Qksx vk/kkfjr Á.kkyh }kjk yxHkx 
46&47 izfr'kr vkSj ykuk vk/kkfjr Á.kkyh }kjk yxHkx 58&59 
izfr'kr e`nk }kjk tCr fd;k x;k A 

Xokj&vk/kkfjr Qly iz.kkfy;ksa dk 'kL; ,oa vkfFkZd ewY;kadu

chdkusj esa Xokj vk/kkfjr Qly Á.kfy;ksa ¼Xokj&xsg¡w 

Xokj&ljlksa rFkk Xokj&bZlcxksy½ dk nks Hkw ifj"dj.k ¼lkekU; 

rFkk xgjh tqrkbZ½ rFkk xkscj dh [kkn dh rhu njksa ¼0] 5 rFkk 10 

Vu Áfr gsDVs;j½ ds lkFk 'kL; ,oa vkfFkZd ewY;kadu fd;k x;kA 

Qly Á.kkfy;ksa dh mit] ykHk o ty mRikndrk ij Qly 

iz.kkyh] Hkw&ifj"dj.k] xkscj dh [kkn dh njksa rFkk Qly 

Á.kkfy;ksa × Hkw&ifj"dj.k] ,oa Qly Á.kkyh × xkscj dh [kkn dh 

njksa dk ikjLifjd izHkko lkFkZd FkkA Qly Á.kkfy;ksa dh cht 

mit 2100 ls 4000 fd-xzk- Áfr gsDVs;j jgh] budh lokZf/kd 

mit Xokj&xsgw¡] iz.kkyh dh Fkh] blds ckn Xokj&ljlksa rFkk 

Xokj&bZlcxksy dh mit jghA Qly iz.kkfy;ksa esa lokZf/kd ykHk 

Xokj&bZlcxksy ¼:- 89]289 Áfr gsDVs;j½ dk jgk] blds ckn 

Xokj&ljlksa ¼:- 69]418 Áfr gsDVs;j½] rFkk Xokj&xsgw¡ ¼:- 66]506 

Áfr gsDVs;j½ Qly iz.kkfy;ksa dk FkkA Qly iz.kkfy;ksa dh ty 

mRikndrk 0-41 ls 0-56 fd-xzk- Áfr ?ku ehVj jghA ;g lokZf/kd 

rFkk Xokj&bZlcxksy] blds ckn Xokj&ljlksa Xokj&bZlcxksy dh 

Qly iz.kkfy;ksa dh jghA Qly Á.kkfy;ksa dh vkfFkZd ty 

irrigation recorded 15 and 23 per cent higher yield than 
with 250 mm irrigation. Application of N @ 20, 40 and 60 

-1kg ha  resulted in 58, 94 and 118 per cent higher pod yield 
than control. The WP decreased with increase in irrigation 
levels, and application of 250, 500 and 700 mm irrigation 

-3recorded 0.81, 0.46 and 0.33 kg m  WP. Application of N 
improved WP in groundnut.

Carbon sequestration in shrub based agroforestry 
systems in hot arid region of Bikaner 

Eleven year-old shrub based agroforestry systems 
comprising of Calligonum polygonoides and Haloxylon 
salicornicum as shrub components and clusterbean/moth 
bean as intercrops were quantified for carbon 
sequestration and their contribution and effectiveness in 
mitigating atmospheric CO  concentration. The total 2

biomass accumulation in C. polygonoides based 
agroforestry system was significantly higher as compared 
to H. salicornicum based agroforestry system. The 
biomass retained in different systems were in the order C. 
polygonoides + clusterbean > C. polygonoides + moth 
bean > H. salicornicum + clusterbean > H. salicornicum + 
moth bean > sole clusterbean > sole mothbean. There was 
significant variation in biomass carbon sequestration rate 
and CO  mitigation by different shrub based agroforestry 2

systems. The C. polygonoides based agroforestry system 
showed higher CO  mitigation as compared to H. 2

salicornicum based systems. The C. polygonoides + 
-1clusterbean showed maximum CO  mitigation (1.27 t ha  2

-1y ) through vegetative biomass followed by C. 
-1 -1polygonoides + moth bean (1.17 t ha  y ).

There was significant increase in soil organic carbon 
in shrub based agroforestry systems as compared to sole 
cropping which was more pronounced in upper soil layers 
as compared to lower layers. The C. polygonoides + 
clusterbean system registered maximum soil organic 
carbon stock which is due to more litter production and 
faster rate of decomposition. Soil organic carbon 
sequestration rate in shrub based system ranged from 

-1 -10.29-0.34 t ha  y . Of the total carbon sequestered, about 
46-47 per cent in C. polygonoides and 58-59 per cent in H. 
salicornicum based systems was sequestered in soil. 

Agronomic and economic peformance of clusterbean-

based cropping systems

Agronomic and economic performance of three 

clusterbean based cropping systems [clusterbean - wheat 

(CB-W), clusterbean-Indian mustard (CB-IM), and 
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mRikndrk 9 ls 17 :Ik;s Áfr ?ku ehVj jgh] ;g lokZf/kd 

Xokj&bZlcxksy] blds ckn Xokj&ljlksa rFkk Xokj&xsgw¡ Qly 

iz.kkfy;kssa dh jghA lHkh Qly iz.kkyh;kssa rFkk xkscj dh [kkn njksa 

ds ikj] xgjh tqrkbZ ds QyLo:Ik lkekU; tqrkbZ dh rqyuk esa 

cht mit esa 12 Áfr'kr o`f) gqbZA lkekU; tqrkbZ dh rqyuk esa 

xgjh tqrkbZ ds dkj.k] Xokj&bZlcxksy] Xokj&ljlksa rFkk 

Xokj&xsgw¡ Qly iz.kkfy;kssa esa Øe'k% 9] 11 rFkk 14 Áfr'kr vf/kd 

cht mit izkIr gqbZ ¼fp«k 3,½A xgjh tqrkbZ ds dkj.k Qly 

iz.kkfy;kssa dh HkkSfrd ty mRikndrk ¼fp«k 3bZ½ rFkk vkfFkZd ty 

mRikndrk ¼fp«k 3th½ esa lkFkZd o`f) gqbZA lHkh Qly iz.kkfy;kssa 

rFkk Hkw&ifj"dj.kksa ds ikj] xkscj dh [kkn dk 5 rFkk 10 Vu Áfr 

gsDVs;j dh nj ls iz;ksx djus ij] xkscj dh [kkn dk iz;ksx ugha 

djus dh rqyuk esa Qly iz.kkfy;ksa dh mit esa Øe'k% 16 rFkk 24 

Áfr'kr o`f) gqbZA xkscj dh [kkn iz;ksx djus ds QyLo:Ik mit 

esa lokZf/kd o`f) Xokj&xsgw¡] blds ckn Xokj&ljlksa rFkk 

Xokj&bZlcxksy Qly iz.kkfy;ksa esa jgh ¼fp«k 3ch½ xkscj dh [kkn 

iz;ksx djus ls Qly Á.kkfy;ksa ds 'kq) ykHk ¼fp«k 3Mh½ rFkk ty 

mRikndrk ¼fp«k 3,Q] ,p½ esa lkFkZd o`f) gqbZA

rkieku ruko ds varxZr ljlksa ds thuç#iksa dk ikni dkf;Zdh 

ewY;kadu

ljlksa dh ikap fdLeksa ¼o:.kk] ,uvkjlhMhvkj&2] 

,uihth&93] vkjth,u&48 vkSj vkjth,u&229½] nks rkieku 

fLFkfr;ksa esa ¼lkekU; vkSj mPp rkieku ruko½ ,oa rhu cqvkbZ dh 

rkjh[kksa ¿lkekU; ¼30 vDVwcj½] nsj ls ¼15 uoEcj½ v©sj cgqr nsj ls 

¼30 uoEcj½À ij ikni dkf;Zdh ewY;kadu fd;k x;kA cqvkbZ dh 

rkjh[k ¼Mh½] rkieku ¼Vh½] fdLesa ¼lh½] Mh × lh ijLijrk vkSj Vh  

lh ijLijrk dk lkis{k ty ek=k ¼vkj-MCY;w-lh-½] dqy 

Dyksj¨fQy] xq,dky ijvkDlhMst ¼th-ih-vkW-,Dl-½ lfØ;rk] 

esyksu MkbZ ,YMhgkbM ¼,e-Mh-]½ ,oa cht mit ij lkFkZd izHkko 

ns[kk x;k ¼fp= 3-6½A rkieku vkSj fdLeksa esa vkSlr djus Ikj nsjh 

ls ¼Mh&2½ vkSj cgqr nsjh ls ¼Mh&3½ cqokbZ dh rqyuk esa lkekU; 

le; ij cqvkbZ okys mipkj ¼Mh&1½ esa lkFkZd :i ls vf/kd 

vkjMCY;wlh] dqy DyksjksfQy vkSj cht dh mit ikbZ x;hA 

lkekU; le; dh rqyuk esa] nsjh ls ,oa cgqr nsjh ls cqvkbZ okys 

mipkjksa esa thihvkW,Dl lfØ;rk vkSj ,eMh] dh ek=k vf/kd ikbZ 

x;hA cqvkbZ ds le; vkSj rkieku esa vkSlr djus ij] ,uihts&93 

esa lkFkZd :Ik ls lcls vf/kd vkjMCY;wlh vkSj cht mit ikbZ 

x;h] rnksijkUr ,uvkjlhMhvkj&2 essa ntZ dh x;hA dqy 

Dyksj¨fQy dh ek=k lcls vf/kd vkjth,u&229 ¼1-36 fe-xzk- 

clusterbean-isabgol (CB-IG)] with two tillage systems 

[conventional (CT) and deep tillage (DT)], and three 
-1FYM application rates (0, 5 and 10 t ha ) was assessed at 

Bikaner. The cropping systems, tillage and FYM 

application rates, and cropping systems × tillage, 

cropping systems × FYM rates interactions had 

significant effects for yields, water productivities and 

economic returns. The seed yield varied from 2100 to 
-14000 kg ha , being highest in CB-W followed by CB-IM 

and CB-IG. The CB-W had 1.4 and 1.9-folds higher seed 

yields compared to CB-IM and CB-IG cropping systems, 

respectively. The CB-IG system had highest net return 
-1 -1(Rs. 89,289 ha ) followed by CB-IM (Rs. 69,418 ha ) and 

-1CB-W (Rs. 66,506 ha ) cropping systems. The water 
-3productivity varied from 0.41 to 0.56 kg m , being highest 

in CB-W, followed by CB-IM, and CB-IG cropping 

systems. The economic water productivity had range of 
-3Rs. 9-17 m , being greatest for CB-IG followed by CB-

IM, and CB-W cropping systems. Averaged across 

cropping systems and FYM application rates, the DT had 

12 per cent higher seed yield than CT.  DT had 9, 11 and 14 

per cent higher seed yields than CT for CB-IG, CB-IM, 

and CB-W cropping systems, respectively (Fig. 3.5A). 

The DT brought significant improvement in net rerun 

(Fig. 3.5C), physical (Fig. 3.5E), and economic WP (Fig. 

3.5G) of cropping systems. Averaged across tillage and 
-1cropping systems, application of FYM @ 5 and 10 t ha  

had 16 and 24 per cent higher seed yield, respectively 

compared to no application of FYM. The FYM 

application had the highest improvement in seed yields 

for CB-IM followed by CB-W and CB-IG cropping 

systems (Fig. 3.5B). Application of FYM had significant 

improvement in returns (Fig. 3.5D), and water 

productivities (Fig. 3.5F, H) of cropping systems.

Physiological evaluation of mustard genotypes under 

temperature stress   

Effect of high temperature on five cultivars of 

Brassica juncea namely Varuna, NRCDR-2, NPJ-93, 

RGN-48 and RGN-229 under different sowing times i.e. 

Normal (30 October), late (15 November) and very late 

(30 November) was evaluated. Planting date (D), 

temperature (T), cultivars (C), D × C interaction and T × C 

interaction had significant effects on relative water 

content (RWC), total chlorophyll content (Chl), activity 

of guaiacol peroxidase (GPOX), malondialdehyde 
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fp= 3-5 fofHkUu Hkw&ifj"dj.k i)fr;ksa dk Xokj vk/kkfjr Qly iz.kkfy;ksa dk chdkusj esa mit ¼,½] ÁfrQy ¼lh½] HkkSfrd ty
mRikndrk ¼bZ½ rFkk vkfFkZd ty mRikndrk ¼Tkh½ ,oa xkscj dh [kkn njksa dk mit ¼ch½] ÁfrQy ¼Mh½] HkkSfrd ty 

mRikndrk ¼,Q½ rFkk vkfFkZd ty mRikndrk ¼,Pk½ ij izHkko
Fig. 3.5  Effects of different tillage systems on yield (A), return (C), physical WP (E) and economic WP (G), and FYM application 

rates on yield (B), return (D), physical WP (F) and economic WP (H) of clusterbean cropping systems at Bikaner
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çfRk xzke rktk Hkkj½] blds ckn vkj-th-,u-&48 ¼1-26 fe-xzk- çfRk 

xzke rktk Hkkj½ vkSj ,uihts&93 ¼1-19 fe-xzk- çfRk xzk- rktk Hkkj½ 

esa ikbZ x;hA Mh × lh ijLijrk ls vkjMCY;wlh] dqy DyksjksfQy] 

thihvkjDl] ,eMh, vkSj cht mit ij lkFkZd ÁHkko ik;k x;kA 

lkekU; vkSj nsjh ls cqvkbZ okys mipkjksa esa] ,uihts&93 esa lcls 

vf/kd vkjMCY;wlh vkSj cht dh mit FkhA rkieku ruko vkSj 

fdLe ijLijrk dk vkjMCY;wlh dqy Dyksj¨fQy] thihvkW,Dl] 

,eMh] vkSj cht mit ij lkFkZd izHkko ik;k x;kA mPp rkieku 

ds rgr] ,uihth&93 vkSj ,uvkjlhMhvkj&2 dh rqyuk esa 

o:.kk] vkjth,u&229 vkSj vkjth,u&48 esa vkjMCY;wlh] dqy 

Dyksj¨fQy ,oa cht dh mit esa vf/kd deh ik;h xbZA 

dPN esa pkjk lqj{kk gsrq Fkksj vk/kkfjr d̀f"k&okfudh ekWMy dk 

ewY;kadu

dPN esa 6 × 6 eh- dh nwjh ij tky o [kstM+h ¼lsYokMksjk 

vksysbMst vkSj izkslksihl lhusjsjh;k½ ds ikS/ks iz;ksx {ks= esa 

izR;kjksfir fd;s x;sA [kstM+h dh vkSlr Å¡pkÃ ¼80-33 ls-eh-½ 

tky ¼76-89 ls-eh-½ ls T;knk jghA dkWyj O;kl vkSj 'kk[kkvksa dh 

la[;k esa Hkh leku izo`fÙk jghA ?kkl dh nks iztkfr;ksa MkbdsUFkh;e 

,uqysVe vkSj Liksjkscksyl ekjthukVl dks ikS/kksa dh drkjkas ds chp 

esa 50 ls-eh- × 50 ls-eh- dh nwjh ij vUrj 'kL; Qly ds :Ik esa 

yxk;k x;kA MkbdsUFkh;e ,uqysVe dh vkSlr ÅapkÃ ¼65-91 

ls-eh-½ Liksjkscksyl ekjthukVl ¼40-53 ls-eh-½ ls T;knk ikÃ 

x;hA Liksjkscksyl ekjthukVl ds xqPNksa dh vkSlr pkSM+kbZ ¼21-52 

ls-eh-½ MkbdsUFkh;e ,uqysVe ¼15-59 ls-eh-½ dh rqyuk esa T;knk 

jgkA dYyksa dh vkSlr la[;k MkbdsUFkh;e ,uqysVe ¼33 dYys 

izfr xqPNk½ esa Liksjkscksyl ekjthukVl ¼16 dYys izfr xqPNk½ ls 

vf/kd ntZ dh x;hA

jksi.k ls igys e`nk ds izkjfEHkd fo'ys"k.k esa vf/kdre 

vkSlr miyC/k u=tu ¼116 fd-xzk- izfr gsDVs;j½] miyC/k 

QkLQksjl ¼9-0 fd-xzzk- izfr gsDVs;j½ vkSj miyC/k iksVsf'k;e ¼264 

fd-xzk- Áfr gsDVs;j½ 0&30 ls-eh- xgjkÃ ij tcfd lcls de 

vkSlr miyC/k u=tu ¼65 fd-xzk- izfr gsDVs;j½ miyC/k 

QkLQksjl ¼5-0 fd-xzk- izfr gsDVs;j½ vkSj miyC/k iksVsf'k;e ¼233 

fd-xzk- izfr gsDVs;j½ 61&100 ls-eh- xgjkÃ ij ntZ fd, x,A

'kq"d xqtjkr esa pkjs ;ksX; gSyksQkbZV~l dk ewY;kadu 

pkjs ;ksX; gSyksQkbZV~l] Liksjkscksyl ekjthukVl] ,Y;qjksil 

ysxksiksbZMst] L;qMk U;qMhQyksjk vkSj Øslk ØhVhdk ds cht vkSj 

tM+&Mkyh laxzg.k ds fy;s] cM+k j.k vkSj NksVk j.k dk ekulwu 

(MDA) content and seed yield (Fig. 3.6). Averaged across 

temperature and cultivars, the normal date planted (D ) 1

crop had significantly higher RWC, total Chl and seed 

yield compared to late (D ) and very late planted crop (D ). 2 3

The very late planted crop showed significantly higher 

activity of GPOX and MDA content than late and normal 

planted crop. Averaged across planting date and 

temperature condition, the RWC and seed yield was 

recorded higher with cultivar NPJ-93 followed by 

NRCDR-2. The total Chl content was observed maximum 
-1with cultivar RGN-229 (1.36 mg g  FW) followed by 

-1 -1RGN-48 (1.26 mg g  FW) and NPJ-93 (1.19 mg g  FW). 

Planting time and cultivar interaction was found 

significant for RWC, total Chl, GPOX, MDA and yield. 

The NPJ-93 cultivar showed highest activity of GPOX 

and seed yield at D  and D  planting dates. At very late 1 2

planting time, NPJ-93 cultivar had maintained higher 

RWC and seed yield. Temperature stress × cultivar 

interaction was found significant for RWC, total Chl, 

GPOX, MDA and seed yield. Under high temperature 

stress, reduction in RWC, total Chl and seed yield was 

observed greater in cultivar Varuna followed by RGN-229 

compared to NPJ-93 and NRCDR-2.

Evaluation of cactus pear based agroforestry models 

for fodder security in Kachchh 

At Kachchh saplings of Salvadora oleoides and 

Prosopis cineraria for developing three tier agroforestry 

models were transplanted at 6 × 6 m spacing. The average 

height of P. cineraria (80.33 cm) was higher than S. 

oleoides (76.89 cm) and the same trend was followed for 

collar diameter and number of branch. Two selected grass 

species, i.e. Dichanthium annulatum and Sporobolus 

marginatus were planted as intercrop in between the rows 

of tree species at spacing of 50 × 50 cm. The average 

height of D. annulatum was more (65.91 cm) than height 

of S. marginatus (40.53 cm). The average tussock 

diameter was higher in S. marginatus (21.52 cm) as 

compared to D. annulatum (15.59 cm). The average 

number of tillers was more in D. annulatum (33 tillers 
-1tussock ) while S. marginatus recorded 33 tillers 
-1tussock . 

Soil analysis done before planting revealed 
-1maximum average available nitrogen (116 kg ha ), 

-1available phosphorus (9.0 kg ha ) and available 
-1potassium (264 kg ha ) at 0-30 cm depth while, the 
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iwoZ ,oa i'pkr~ losZ{k.k fd;k x;kA Liksjkscksyl ekjthukVl] 

,Y;qjksil yxksiksbZMst vkSj Øslk ØhVhdk ikS/k'kkyk esa cht }kjk 

yxkbZ xbZA tcfd L;qMk U;qMhQyksjk dks ikS/k'kkyk esa tM+&Mkyh 

}kjk mxk;k x;kA bu pkjksa gSyksQkbZV~l dk o`f) ,oa pkjk 

mRiknu gsrq iz;ksx {ks= esa ewY;kadu fd;k x;kA 

,Y;qjksil ¼100-4½ esas lcls T;knk dYys izfr ikS/ks ik;s x;s 

rRi'pkr~ Liksjkscksyl ¼62-4½ esas jgsA Øslk esa lcls de 'kk[kk] 

-1minimum available nitrogen (65 kg ha ) available 
-1phosphorus (5.0 kg ha ) and available potassium (233 kg 

-1ha ) were recorded at 60-100 cm soil depth.

Palatable halophytes for enhancing fodder resources 

in arid Gujarat 

Field survey of Great Rann and Little Rann were 

undertaken during pre and post monsoon seasons to 

collect seed and root-slip of palatable halophytes namely, 

fp= 3-6 ljlksa ¼czsfldk tfUl;k½ ds thuç#iksa esa lkis{k ty ek=k ¼vkj-MCY;w-lh-½] 
dqy Dyksj¨fQy] xq,dky ijvkDlhMst ¼th-ih-vkW-,Dl½ lfØ;rk] esyksu MkbZ ,YMhgkbM ¼,e-Mh-½ ,oa 

cht mit ij cqvkbZ le;] fdLeksa] rkieku ruko] cqvkbZ le; × fdLe] o rkieku × fdLe ijLijrk dk çHkko
Fig. 3.6 Effect of planting date, cultivars, temperature stress, planting date × cultivar and 

temperature × cultivar interactions on relative water content (RWC), guaiacol peroxidase (GPOX), 
malondialdehyde (MDA), total chlorophyll and seed yield of Brassica juncea genotypes
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izfr ikS/kk ¼6-2½ jghA L;qMk ,d f}chti=h gSyksQkbZV gS] ftlesa 

lcls T;knk gjk Hkkj ¼110-4 xzke izfr ikS/kk½ ik;k x;k rRi'pkr 

Liksjkscksyl ¼77-4 xzzke izfr ikS/kk½ esas jgkA tcfd ,Y;qjksil ,d 

?kklh; gSyksQkbZV gS] ftlesa vf/kdre lw[kk Hkkj ¼65-0 xzke izfr 

ikS/kk½ jgk] tks Liksjkscksyl ds fudVre ¼57-6 xzke izfr ikS/kk½ FkkA 

Øslk esa lcls de] 11-5 xzke izfr ikS/kk gjk vkSsj 3-9 xzke izfr ikS/kk 

lw[kk Hkkj mRiknu jgk ¼fp= 3-7½A dVkbZ ds le;] Liksjkscksyl esa 

vf/kdre gjk pkjk mRiknu ¼22 Vu izfr gsDVs;j½ ik;k x;k 

rRi'pkr ,Y;qjksil ¼19-80 Vu izfr gsDVs;j½ esas jgkA tcdh 

vf/kdre lw[kk pkjk mRiknu ,Y;qjksil ¼4-03 Vu izfr gsDVs;j½ 

esa] Liksjkscksyl ¼3-16 Vu izfr gsDVs;j½ ds ckn jgk tks ;g bafxr 

djrk gS fd ,Y;qjksil dh rqyuk esa Liksjkscksyl esa T;knk iÙksnkj 

?kVd gSA Øslk esa lcls de gjk ¼4-85 Vu izfr gsDVs;j½ vkSsj 

lw[kk ¼2-67 Vu izfr gsDVs;j½ pkjk mRiknu jgkA

dPN ds 'kq"d {ks= esa Fkksj (vksiuf'k;k QkbZdl&bZfUMdk) dk 

ewY;kadu 

Hkqt] xqtjkr esa vksiuf'k;k QkbZdl&bZfUMdk ds pkSlB 

lajf{kr ifjxzg.kksa esa ls N% vf/kdre tSoHkkj okys ifjxzg.k iztkfr 

uEcj 1270] 1271] 1308] 1287] fc;kudk esdksej vkSj dktjh 

cksVsfudy xkMZu dk voyksdu iz{ks= ifjfLFkfr esa fd;k x;kA 

fc;kudk esdksej ifjxzg.k ds ikS/kss lcls Å¡ps ¼117 ls-eh-½ ik;s 

x;s ftlds fudVre ifjxzg.k 1308 ¼113 ls-eh-½ jghA blesa 

DysMksMl dh la[;k lcls T;knk ¼52-4 DysMksMl izfr ikS/kk½ 

Sporobolus marginatus, Aeluropus lagopoides, Suaeda 

nudiflora and Cressa cretica. Sporobolus marginatus, 

Aeluropus lagopoides and Cressa cretica were raised 

through sowing of seeds in nursery, where as Suaeda 

nudiflora, were raised through root slips in the nursery. 

These four halophytes were evaluated for growth and 

fodder yield.  

-1Aeluropus had maximum number of tillers plant  

(100.4) followed by Sporobolus (62.4). Cressa had the 
-1lowest branches plant  (6.2). Suaeda being dicot 

-1halophyte, had maximum fresh weight (110.4 g plant ) 
-1followed by Sporobolus (77.4 g plant ). However, 

Aeluropus, a grass halophyte, had maximum dry weight 
-1(65.0 g plant ), closely followed by Sporobolus (57.6 g 

-1plant ). Cressa had the lowest fresh weight of 11.5 g 
-1 -1plant  and dry weight of 3.9 g plant  (Fig  3.7). At harvest, 

Sporobolus gave the maximum green fodder yield of 22.1 
-1 -1t ha , followed by Aeluropus (19.8 t ha ).  However, dry 

-1fodder yield was maximum in Aeluropus (4.03 t ha , 
-1followed by Sporobolus (3.16 t ha ) indicating more leafy 

component in Sporobolus compared to Aeluropus. Cressa 
-1 -1gave the lowest fresh (4.85 t ha ) and dry (2.67 t ha ) 

fodder yield.

Evaluation of cactus pear (Opuntia ficus-indica) in 

Kachchh region 

Out of 64 accessions of Opuntia ficus-indica 

maintained at both nursery and field of RRS, Bhuj six 

fp= 3-7 pkjk ;ksX; gSyksQkbZV~l ls mRiknu
Fig 3.7  Fodder yield from different halophytes



91-4 × 88 ls-eh- QSyko ds lkFk ntZ dh xbZA blds ckn dktjh 

cksVsfudy xkMZu ifjxzg.k esa 41-6 DysMksM~l izfr ikS/kk vkSsj QSyko 

86-4 × 88 ls-eh- jgkA ifjxzg.k 1271 esa lcls de DysMksM~l ¼15-6 

DysMksM~l izfr ikS/kk½ vkSj mudk QSyko 69-8 × 51-2 ls-eh- jgkA 

fdlkuksa dks forj.k djus ds fy, bldh p;u dh xbZ N% 

vf/kdre iSnkokj okyh ifjxzg.kksa dks iz{ks= esa 1-5 gsDVs;j eas oa'k 

o`f) ds fy, mxk;k x;kA 

vif'k"V ty ls çHkkfor e`nk dk fo'ys"k.k 

ckaMh unh ds vkl&ikl jaxkÃ&NikÃ m|ksx ds vif'k"V 

ty ls çHkkfor —f"k Hkwfe ds feêh ds y{k.k o.kZu ds fy, feêh] 

ikuh vkSj ikS/kksa ds uewuksa dks ikyh ftyk ds tofM+;k] dsjyk vkSj 

pkVsyko xk¡oksa ls ,df=r fd;k x;kA bu —f"k Hkwfe esa [kjhQ ds 

ekSle esa ik;h tkus okyh çeq[k ekSleh ouLifr;ka Dyksfjl 

cjckVk] lkbÁl jksVUM~l] bys;wflu ,sthfIlde] bjsxzksfLVl 

flfy,usfUll ,oa Øslk ØsfVdk Fkh tcfd foyk;rh ccwy eq[; 

ckjgeklh >kM+h FkhA e`nk ds ih-,p- vkSj fo|qr pkydrk feêh% 

ikuh dh 1%2 vuqikr esa Øe'k% 8-6&9-7 vkSj 0-08&1-1 Mslh 

lhesUl izfr ehVj ik, x,A

ywuh unh csflu ds vUrZorhZ {ks= ds fy;s m|kfudh vk/kkfjr 

mRiknu iz.kkyh

vukj vk/kkfjr mRiknu iz.kkyh% vukj vk/kkfjr mRiknu 

Á.kkyh ds vUrZxr] jch Qly ds nkSjku vUr%'kL; ds :i esa esFkh] 

ljlksa ,oa iŸkkxksHkh dh mit Øe'k% 1337] 1339 ,oa 20657 fd-

xzk- Áfr gsDVs;j ntZ dh xÃA vukj ds ikS/kksa dh vkSlr ÅapkÃ 98-

11 ls-eh-] xzhok O;kl 23-57 fe-eh- ,oa 'kk[kkvksa dh la[;k yxHkx 

2 ntZ dh xÃA jch Qlyksa dh dVkÃ ds ckn e`nk dk vEyeku 

7-9 ,oa fo|qr pkydrk 0-83 Mslh lhesUl izfr ehVj ikÃ xÃA 

feÍh esa miyC/k u=tu] QkWlQksjl] iksVk'k ,oa tSfod dkcZu dh 

ek=k Øe'k% 187 fd-xzk- Áfr gsDVs;j] 15 fd-xzk- Áfr gsDVs;j] 225 

fd-xzk- Áfr gsDVs;j ,oa 0-37 Áfr'kr ik;h xÃA [kjhQ Qly ds 

nkSjku Xokj] ewax ,oa fHk.Mh dh vUrkZ'kL; ds :i esa mit Øe'k% 

1255] 1150 ,oa 3267 fd-xzk- Áfr gsDVs;j ntZ dh x;hA 

csj vk/kkfjr mRiknu iz.kkyh% csj vk/kkfjr mRiknu Á.kkyh 

¼12 × 6 eh- varjky½ ds vUrZxr] jch Qly ds nkSjku vUr%'kL; 

ds :i esa esFkh] ljlksa ,oa iŸkkxksHkh dh mit Øe'k% 1400] 1063 

,oa 2379 fd-xzk- Áfr gsDVs;j ntZ dh xÃA csj ds ikS/kksa dh vkSlr 

selected accessions with higher biomass yield viz., 

Accessions no. 1270, 1271, 1308, 1287, Bianco Macomer 

and CAZRI Botanical Garden (CBG) were evaluated 

under field conditions. Accession Bianco macomer had 

the tallest plants (117 cm), closely followed by accession 

1308 (113 cm) and recorded maximum number of 
-1cladodes (52.4 plant ) along with a spread of 91.4 × 88 

cm. This was followed by accession CBG that recorded 
-141.6 cladodes plant  and had spread of 86.4 × 88 cm. 

-1Accession 1271 had lowest cladodes (15.6 plant  and 

spread of 69.8 × 51.2 cm. Five selected high yielding 

accessions are being multiplied at the farm in 1.5 ha for 

distribution to farmers. 

Ex-situ analysis of textile effluent affected soil 

Soil, water and plant samples were collected from 

textile effluent affected agricultural land around Bandi 

river from Jawadia, Kerala and Chatelav villages located 

in Pali district for thier characterization. Major annual 

vegetation found during rainy season in these sites were 

Chloris barbata, Cyperus rotundus, Eleusine 

aegyptiacum, Eragrostis cilianensis and Cressa cretica 

while P. juliflora was the main perennial shrub. The pH 

and EC of the soil measured with 1:2 ratio soil:water 

suspension ranged from 8.6 to 9.7 and from 0.08 to 1.1 dS 
-1m , respectively.

Horticulture based production systems for 

transitional plain of Luni basin 

Pomegranate based production system: Yield of 

intercrops of fenugreek, mustard and cabbage under 

pomegranate based production system was 1337, 1339 
-1  and 20656 kg ha , respectively during rabi season. The 

average plant height of two and half years old plants of 

pomegranate was 98.11 cm with collar diameter of 23.57 

mm and about 2 branches per tree. The pH and EC of soil 
-1after harvesting crops was 7.9 and 0.83 dS m . Available 

-1N, P, K and organic carbon content of soil was 187 kg ha , 
-1 -1 15 kg ha , 225 kg ha and 0.37 per cent, respectively. 

During kharif season the yield of intercrops of 

clusterbean, mung bean and okra was 1255, 1150 and 
-13267 kg ha , respectively.

Ber based production system: Under ber based 

production system with spacing of 12 m × 6 m, yield of 

intercrops of fenugreek, mustard and cabbage was 1400, 
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Å¡pkÃ 138-6 ls-eh-] xzhok O;kl 20-9 fe-eh-] 'kk[kkvksa dh la[;k 

yxHkx 1 rFkk 'kh"kZ QSyko 149-3 ls-eh- ntZ fd;k x;kA csj ls 

549 fd-xzk- Áfr gsDVs;j Qy mit ÁkIr gqÃA jch Qlyksa dh 

dVkÃ ds ckn e`nk dk vEyeku 8-0 ,oa fo|qr pkydrk 0-96 Mslh 

lhesUl izfr ehVj ikÃ xÃA miyC/k u=tu] QkWlQksjl] iksVkl 

,oa tSfod dkcZu dh ek=k Øe'k% 190 fd-xzk- Áfr gsDVs;j 13 fd-

xzk- Áfr gsDVs;j-] 242 fd-xzk- Áfr gsDVs;j ,oa 0-35 Áfr'kr ik;h 

xÃA [kjhQ Qly ds nkSjku Xokj] ewax ,oa fHk.Mh dh vUr%'kL; ds 

:i esa mit Øe'k% 928] 1006 ,oa 3089 fd-xzk- Áfr gsDVs;j ntZ 

dh x;hA

vukj ,oa csj nksuksa ds CykWd esa foxr o"kksaZ esa e`nk ih-,p-] 

u=tu] QkLQksjl ,oa iksVk'k dh miyC/krk esa dksÃ egRoiw.kZ 

cnyko ugha vk;k] tcfd e`nk fo|qr pkydrk esa _rq vk/kkfjr 

cnyko vk;s ftlesa ik;k x;k dh jch Qly dVkÃ ds ckn fo|qr 

pkydrk [kjhQ dh rqyuk esa rhu xqq.kk vf/kd FkhA lexz fo|qr 

pkydrk lk/kkj.k ijkl esa jghA ;|fi lfCt;ksa ds ?kVd us vukj 

,oa csj nksuksa mRiknu Á.kkfy;ksa esa csgrj Án'kZu fd;kA  

'khr 'kq"d {ks= esa I;kt eas [kjirokj izca/ku

ysg esa I;kt dh Qly esa fpuksiksfM;e dsfjukVk] fp- vYce] 

,xzksik;jku fjisal] ,Eczksfl;k iztkfr] vkfn eq[; [kjirokj ntZ 

fd;s x;sA ijh{k.k esa fy;s x;s mipkjksa dk [kjirokj fu;a=.k ,oa 

I;kt dh mit ij lkFkZd ÁHkko ns[kk x;kA U;wure mit fcuk 

[kjirokj fu;a=.k okys mipkj esa ntZ gqbZA I;kt esa lokZf/kd 

[kjirokj fu;a=.k ,oa mit dkyh ikWyhFkhu eYp esa ntZ dh xbZ 

mlds i'pkr~ ydM+h ds cqjkns] gkFk ls 30 fnu ckn fuanku] gkFk ls 

-1  1063 and 2379 kg ha , respectively during rabi season. 

Average plant height of ber was 138.6 cm with collar 

diameter of 20.9 mm, about one branch per tree and 

canopy spread of 149.3 cm. Fruit yield of ber was 569 kg 
-1ha . The pH and EC of soil after harvest of rabi crops was 

-18.0 and 0.96 dS m , respectively. The available N, P, K and 
-1 -1  organic carbon content of soil was 190 kg ha , 13 kg ha ,

-1 242 kg ha and 0.35 per cent, respectively. During kharif 

season, the yields of intercrops of clusterbean, mung bean 

and okra in the ber based production system were 928, 
-1   1006 and 3089 kg ha , respectively. 

There was no significant change in soil pH, available 

N, P and K in both the blocks over different seasons. 

However, soil EC showed seasonal variations, which was 

found 3 times higher after the harvest of rabi crops as 

compared to the after harvest of kharif crops. The overall 

EC was found in the normal range. Vegetable component 

performed better in both pomegranate and ber based 

production systems. 

Weed management in onion in cold arid region

In Leh, major weeds in onion were Chenopodium 

album, C. carinata, Agropyron repens, Convolvulus 

arvensis, Ambrosia sp. All the weed control measures 

influenced the weed growth and onion bulb yield 

significantly. Maximum bulb yield was recorded under 

black polythene mulch with highest weed control 

efficiency as compared to saw dust; one hand hoeing at 30 

DAS; two hand hoeing at 30 and 45 DAS and white 

fp= 3-8 ikyh esa vukj ,oa csj vk/kkfjr mRiknu Á.kkyh esa iŸkkxksHkh ,oa ljlksa dh vUrkZ'kL; Qlysa( 
¼d½ vukj $ iŸkkxksHkh ,oa ¼[k½ csj $ ljlksa

Fig. 3.8 Intercrop of cabbage and mustard in pomegranate and ber based production system at Pali; 
(a) pomegranate + cabbage and (b) ber + mustard
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40 fnu ckn funku vkSj lQsn ikyhFkhu eYp esa ntZ gqbZA 

v/;;u ls Kkr gqvk fd fcuk jlk;u ds [kjirokj fu;U=.k 

¼dkyh ikWyhFkhu ls efYpax½ }kjk I;kt dh mit 84 izfr'kr rd 

c<+kbZ tk ldrh gSA

-1polythene (6.09 t ha ) as compared to weedy check (Table 

3.10). Results indicated that the yield can be enhanced 

upto 84 per cent in onion by using non-chemical weed 

practices like black polythene mulching and saw dust.  
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xzh"edkyhu Xokj ds okLrfod ok"ihdj.k dk vkadyu

xzh"edkyhu Xokj dks 50 fe-eh- lap;h iSu ok"ihdj.k ds 
vk/kkj ij 100] 80] 60 vkSj 40 izfr'kr flapkbZ ds Lrj ds lkFk 
flaxy yksM lsy vk/kkfjr feuh&ykblhehVj VSad ds rgr mxk;k 
x;kA  100] 80] 60 vkSj 40 izfr'kr flapkbZ ds Lrj ij okLrfod 
ok"ihdj.k Øe'k% 662-7] 512-1] 494-3 vkSj 407-3 fe-eh- ekik x;k 
rFkk Qly iSnkokj Øe'k% 1694-4] 1506-8] 764-4 vkSj 680-0 fd-
xzk- çfr gsDVs;j FkhA 80] 60 vkSj 40 izfr'kr flapkbZ Lrj ds rgr 
¼100 izfr'kr flapkbZ ds vk/kkj ij½ mit esa Øe'k% 11-1] 54-9 vkSj 
59-9 izfr'kr dh deh FkhA Qly çtuu pj.k ds nkSjku nksigj 
12 cts ckny jfgr vkdk'k esa la'ys"kd lfØ; fofdj.k ¼ih,vkj½ 
100] 80] 60 vkSj 40 izfr'kr flapkbZ ds Lrj ij Øe'k% 94-3] 89-9] 
85-2 ,oa 53-0 izfr'kr ekik x;kA 80 izfr'kr flapkbZ Lrj ij] 
Qly esa ikuh dh fLFkfr] ifÙk;ksa dh ikuh dh {kerk vkSj ifÙk;ksa 
dh lkis{k ty /kkj.k {kerk ¼ Øe'k% -19-4 ckj vkSj 59-6 izfr'kr½ 
100 izfr'kr lap;h ok"ihdj.k ¼-19-8 ckj vkSj 56-4 izfr'kr½ 
laxr :i ls rqyuh; FkhA nwljs 'kCnksa esa Qly ty dh fLFkfr ij 
çfrdwy çHkko ds fcuk Xokj dh flapkbZ esa ikuh dh 20 izfr'kr 
dh cpr laHko gSA ;g ns[kk x;k fd Xokj esa 20 izfr'kr rd 
flapkbZ dh ek=k esa de dj nsus ls mit 11-1 izfr'kr de gks 
ldrh gSA

Quantification of actual evapo-transpiration of 
summer clusterbean

Summer clusterbean was grown under single load 
cell based mini-lysimeter tanks with 100, 80, 60 and 40 
per cent irrigation levels based on 50 mm cumulative pan 
evaporation (CPE). Actual evapotranspiration (ET ) of c

662.7, 512.1, 494.3 and 407.3 mm were measured under 
100, 80, 60 and 40 per cent irrigation levels and the 
corresponding crop yields were 1694.4, 1506.8, 764.4 and 

-1680.0 kg ha  respectively. Reduction in yield due to 
deficit irrigation (based on 100% irrigation) was 11.1, 
54.9 and 59.9 per cent under 80, 60 and 40 per cent 
irrigation level respectively. Photosynthetically active 
radiation (PAR) measured at 12:00 hour in the clear sky 
during reproduction stage and crop plant intercepted PAR 
at the stage was 94.3, 89.9 85.2 and 53.0 per cent under 
100, 80, 60 and 40 per cent irrigation levels. At 80 per cent 
irrigation level, the crop water status w.r.t. plant water 
potential and relative water content of leaves (-19.4 bars 
and 59.6%, respectively) was comparable with 100 per 
cent CPE (-19.8 bars and 56.4%, correspondingly). In 
other words, 20 per cent saving of water is possible in case 
of summer clusterbean without any adverse effect on the 
overall crop water status. It was observed that reduction in 
the irrigation amount for summer clusterbean by 20 per 
cent may reduce the yield by 11.1 per cent.

,dhÑr Hkwfe ,oa ty lalk/ku izca/ku
Integrated Land and Water Resources Management

fp= 4-1 feuh ykbZlhehVj esa xzh"e Xokj dk v/;;u
Fig. 4.1 Studies on summer clusterbean in mini-lysimeters
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xk¡o ds rkykcksa dk iqu#¼kj 

tks/kiqj ls yxHkx 45&50 fdyksehVj nwj ckojyh&cackssj 

vkSj vkxksykbZ xk¡o esa nks rkykcksa dks {ks= ds losZ{k.k ds ckn 

p;fur fd;k x;kA nksuksa gh rkykcksa esa {ks=Qy yxHkx 5 gsDVs;j 

o tyxzg.k {ks= 200 gsDVs;j gSA ;g rkykc ¼fp= 4-2½ HkkSxksfyd 

:i ls 26º21^45-8Þ mÙkj] 72º45^9-95Þ iwoZ vkSj 26º17^48-3Þ 

mÙkj] 72º38^26-4Þ iwoZ ij fLFkr gSaA 

daØhV vk;rkdkj es<+ ds ek/;e ls viokg eki iz.kkyh dh 

jpuk vkSj LFkkiuk ds fy, rkykc ds izos'k ds ikl ukyh dk 

vk;ke ntZ fd;k x;kA ckojyh&cackssj esa ukyh vk;rkdkj :i esa 

4-2 ehVj pkSM+h vkSj 0-43 ehVj xgjh gS] tcfd vkxksykbZ esa ukyh 

dh Åijh pkSM+kbZ 8-7 ehVj] uhps dh pkSM+kbZ 2 ehVj vkSj xgjkbZ 

0-9 ehVj gSA ukyh dh lrg vkSj rkykc ds tyxzg.k {ks= ls dqN 

feêh ds uewuksa dks ,d= djds ç;ksx'kkyk esa fo'ys"k.k fd;k x;kA 

ckojyh&cackssj esa 0&15 ls-eh- dh xgjkbZ ij feêh esa ctjh 

çfr'kr 35-67±14-06 izfr'kr vkSj 15&30 ls-eh- ij 

37-39±18-06 izfr'kr ik;k x;k tcfd vkxksykbZ esa 0&15 ls-eh- 

dh xgjkbZ esaa feêh esa ctjh 24-98±15-36 izfr'kr vkSj 15&30 ls-

eh- ij 20-73±14-95 izfr'kr ikbZ xbZA nksuksa txg ckojyh&cackssj 

vkSj vkxksykbZ esa feêh dk ih-,p- eku 8 ls T;knk ik;k x;kA 

ckojyh&cackssj vkSj vkxksykbZ ls ,df=r fd, x, feêh ds uewuksa 

esa iksVsf'k;e dh ek=k Øe'k% 450 ls 787-5 fd-xzk- izfr gsDVs;j 

vkSj 393-75 ls 900 fd-xzk- izfr gsDVs;j ik;h x;hA nksuksa rkykcksa 

esa [kqyh ukyh dh vksj feêh dk {kj.k jksdus ds fy,] djat ds 150 

Revival of village ponds

Field survey was carried out and two village ponds 
were identified at Baorli Bambore and Agolai villages, 
which are about 45-50 km away from Jodhpur. Both the 
ponds have submergence area of 5 ha and catchment area 
of about 200 ha each. The geographic locations of these 
ponds (Fig. 4.2) are (26°21'45.8" N, 72°45'9.95" E) and 
(26°17'48.3" N, 72°38'26.4" E).

Dimension of the channel near inlet of the pond were 
recorded for designing and establishment of runoff 
measurement system through concrete rectangular weir. 
Channel at Baorli Bambore is rectangular in shape with 
channel width of 4.2 m and depth of 0.43 m, whereas 
channel at Agolai is of trapezoidal shape with top width of 
8.7 m and bottom width of 2 m and the depth of channel is 
0.9 m. Soil samples from the channel surface and 
catchment area of the pond have been collected and 
sieving analysis has been carried out in the laboratory. 
Gravel percentage in soil at Baorli Bambore was found to 
be 35.67 ± 14.06 per cent for 0-15 cm depth and for 15-30 
cm it was 37.39 ± 18.06 per cent, whereas for Agolai the 
gravel percentage in soil was 24.98 ± 15.36 per cent for 
0-15 cm depth and for 15-30 cm it was 20.73 ± 14.95 per 
cent. Soils at both Baorli-Bambore and Agolai were found 
to be alkali with value of pH >8. Potassium content in the 
soil samples collected from Baorli Bambore and Agolai  

-1varied from 450 to 787.5 kg ha  at Baorli Bambore and 
-1393.75 to 900 kg ha  at Agolai. To control soil erosion at 

the side of open channel, 150 saplings of karanj 

fp= 4-2  ckojyh&cackssj vkSj vkxksykbZ xk¡o esa p;fur rkykc
Fig. 4.2 Selected village ponds at Baorli-Bambore and Agolai
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vkSj uhe ds 50 ikS/kksa dks fdukjs ds fLFkjhdj.k ds fy, yxk;k 

x;kA

dPN {ks= esa o"kkZ vk/kkfjr Qly iz.kkyh ds fy, e`nk {kj.k 
mRikndrk izfr:i dk fodkl 

e`nk {kj.k dks ekius gsrq Pkkj o"kksZa ¼2013&2017½ ds nkSjku 20 

eh × 5 eh eki ds {ks= esa 4 ,dy Qly ¼Tokj] cktjk] ew¡x vkSj 

Xokj½] 4 varj Qly vkSj 2 fu;a=.k mipkj ds Á;ksx ÁR;sd {ks= 

ds fudkl ij cgq fNnz Hkktd ds mi;ksx }kjk {kfjr e`nk ds uewuksa 

dks ,df=r dj fd;s x;sA ifj.kkeksa ls Kkr gqvk fd o"kZ 2013 esa 

e`nk {kfr ¼3-61 xzke Áfr oxZ ehVj½ tqrkbZ ds lkFk iM+rh fu;a=.k 

ds mipkj ls lokZf/kd ik;h x;h tcfd e`nk {kfr ew¡x ds ,dy 

mipkj ls U;wure ¼1-28 xzke Áfr oxZ ehVj½ ik;h x;hA o"kZ 2015 

esa e`nk {kfr lokZf/kd ¼9-1 xzke Áfr oxZ ehVj½ tqrkbZ ds lkFk 

iM+rh fu;a=.k ds mipkj ls rFkk mlds ckn 6-76 xzke Áfr oxZ 

ehVj fcuk&tqrkbZ ds lkFk iM+rh fu;a=.k ds mipkj ls gqbZA e`nk 

dh lcls de {kfr ¼2-34 xzke Áfr oxZ ehVj½ Tokj vkSj ew¡x ds 

varj Qly mipkj ls gqbZ ¼fp= 4-3½A 

(Pongamia pinnata) and 50 saplings of neem 
(Azadirachta indica) have been planted along the channel 
of both the ponds for bank stabilization. 

Development of rainfed soil erosion productivity 
models for Kachchh region 

Field experiments were conducted during 4-year 
period (2013-2017) to measure erosion from the outlet of 
4 sole (sorghum, pearl millet, green gram and 
clusterbean), 4 intercropping and 2 control treatments 
with plot size of 20 m × 5 m using multi-slot divisor at end 
of each plot. Results revealed that in year 2013 soil loss 

-2(3.61 g m ) occurring from the control plot of cultivated 
fallow land was the highest while the soil loss was lowest 

-2(1.28 g m ) from the sole green gram. During the year 
-22015, the highest amount of soil loss (9.1 g m ) occurred 

from the control treatment of cultivated fallow land, 
-2followed by 6.76 g m  in another control treatment of 

unploughed fallow land. The least amount of soil loss 
-2(2.34 g m ) occurred from the intercropping treatment of 

sorghum and green gram (Fig. 4.3).

fp= 4-3 fofHkUu iz;ksxksa ds varZxr e`nk {kj.k
Fig. 4.3 Sediment loss under different treatments
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Fkkjikdj xk;ksa dh mRiknu {kerk 

/kkeu ?kkl ds pjkxkgksa ij Fkkjikdj xk;ksa dks j[kk x;k 

vkSj lkFk esa vko';drkuqlkj iwjd i'kq vkgkj Hkh fn;k x;kA 

Fkkjikdj xk; vkSlru 47-51±3-56 eghukas dh vk;q ij igyh ckj 

C;kbZA 305 fnuksa ds nqX/k dky esa bu xk;ksa us vkSlru 

2031-64±111-08 yhVj nw/k fn;kA iwjs nqX/k dky esa vkSlru ,d 

fnu esa vf/kdre nw/k 8-33±0-94 yhVj] ftlesa ,d fnu esa 

vf/kdre 14-0 yhVj rd nw/k fn;kA iwjs nqX/k dky esa çfr fnu 

vkSlr nw/k 6-8±0-36 yhVj ik;k x;kA nw/k esa olk vkSj ,l,u,Q 

¼Bksl inkFkZ olk jfgr½ dh ek=k Øe'k% 4-26±0-07 vkSj 

7-99±0-06 çfr'kr ekih xbZA Fkkjikjdj xk;ksa esa vkSlru C;kr 

varjky 452-44±25-61 fnu Fkk ftleas lw[kk le; 87-78±19-21 

fnu jgkA

gjk pkjk f[kykus dk nq/kk: xk;ksa ij çHkko 

leku nw/k mRiknu okyh 12 nq/kk: Fkkjikjdj xk;ksa ij 18 

lIrkg ds fy, gjk pkjk f[kykus dk ,d ç;ksx fd;k x;kA ç;ksx 

ls igys xk;ksa dks vkarfjd ijthoh fu;af=r djus ds fy, nok 

fiykbZ xbZA nks lIrkg dh ç;ksx&iwoZ vof/k ds ckn Ng xk;ksa ds 

lewg dks cktjs dk 60 fd-xzk- gjk pkjk Áfrfnu ¼'kq"d inkFkZ 18-

11 çfr'kr] ladsafær çksVhu 16-03 çfr'kr½ f[kyk;k x;kA 

vko';drkuqlkj nkuk vkSj lw[kk pkjk çnku fd;k x;kA nwljs 

lewg dks dksbZ gjk pkjk ugha fn;k x;k rFkk 'ks"k vkgkj vkSj ikuh 

dk çca/ku leku FkkA cgq&dVkbZ cktjk dk gjk pkjk f[kykus ls 

ç;ksfxd lewg dh xk;ksa dk çfr fnu nw/k mRiknu fcuk gjk pkjs 

okys lewg dh xk;ksa dh rqyuk esa vf/kd ik;k x;k ¼rkfydk 5- 1½A

Performance of Tharparkar cattle 

Tharparkar cattle herd was maintained on Cenchrus 

sp. dominated pasture along with supplementation with 

concentrate as per requirement. The age at first calving of 

Tharparkar cattle was 47.51±3.56 months. The average 

lactation yield of cows was 2031.64±111.08 litres in 305-

days. Average peak milk yield during lactation was 

8.33±0.94 litres, with the highest yield of 14.0 litres. The 

average milk yield per day of lactation length was 

6.8±0.36 litres. The average milk fat and SNF (solids-not-

fat) percentages were 4.26±0.07 and 7.99±0.06, 

respectively. The average dry period and calving interval 

of the herd was 87.78±19.21 days and 452.44±25.61 days, 

respectively. 

Effect of feeding pearl millet fodder to lactating cattle

For studies on effect of green fodder of multi-cut 

pearl millet on milk yield of cows a feeding trial was taken 

for 18 weeks on 12 lactating Tharparkar cattle of same 

milk production stage. Experimental animals were 

dewormed with broad spectrum anthelmintic before 

experimentation. After two weeks of pre-experiment 

period, 60 kg green multi-cut pearl millet (DM 18.11%, 

CP 16.03%) was fed daily to treatment group of six cattle. 

Concentrate and dry fodder were provided as per 

requirement. No green fodder was provided to control 

group and rest of the feeding and watering management 

was same. The milk yield per day of cows given green 

fodder of multi-cut pearl millet was greater than the milk 

yield of control group (Table 5.1).

i'kq/ku mRiknu ,oa izca/ku lq/kkj
Improvement of Livestock Production and Management 
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HksM+ vkSj cdjh esa mPp rkieku dk dkf;Zd ekudksa ij izHkko 

mPp rkieku ds dkj.k 'kkjhfjd çfrfØ;k,a 'kkjhfjd 

rkieku] 'olu nj] ukM+h dh nj] gheksXyksfcu Lrj vkSj 

esVkcksykbV~l çHkkfor gksrh gSaA HksM+ksa vkSj cdfj;ksa esa mPp rkieku 

ls jDr vkSj tSo jklk;fud ekudksa esa Hkh ifjorZu gksrk gSA HksM+ksa 

vkSj cdfj;ksa ij gq, 'kks/k esa cdfj;ksa ¼rkfydk 5- 2½ dh rqyuk esa 

HksM+ksa ¼rkfydk 5-3½ esa bu ekudksa esa varj vf/kd ik;k x;kA

rkih; ruko ds çfr HksM+ksa esa vuqdwyu

Pkkanu] ftyk tSlyesj esa lsou ?kkl vk/kkfjr pjkxkg ij 

yxkrkj pjkbZ ç.kkyh esa HksM+kas ij gq, v/;;uksa esa ;g ik;k x;k gS 

fd HksM+ksa dks iwjd vkgkj vkSj LokLF; lqj{kk u nsus ,oa pjkxkg 

{ks= esa pjkbZ ncko nksxquk djus ij HksM+ksa ds 'kjhj ds otu esa deh 

vkbZA lsou ?kkl 500 xzke iwjd vkgkj Áfr HksM+ Áfrfnu] larqfyr 

iks"kd vkgkj 200 xzke izfr i'kq izfrfnu ,oa LokLF; ns[kHkky 

iznku djus ls HksM+ksa ds 'kkjhfjd Hkkj ,oa jä esa gheksXyksfcu vkSj 

Xywdkst ds Lrj dks fu;af=r j[kk tk ldkA

foyk;rh ccwy dh Qfy;ksa ls cus ckaVs dk xk;ksa ij izHkko% 

gjlksyko xk¡o ds fdlkuksa dks LFkkuh; :i ls miyC/k [kk| 

lalk/kuksa ls de ykxr okyk larqfyr i'kq vkgkj feJ.k cukus ds 

Physiological responses to thermal stress in sheep and 
goat 

Physiological responses to thermal stress in hot arid 

environment are manifested by change in rectal 

temperature, respiration rate, and pulse rate. Thermal 

stress also induces haematological responses like change 

in hemoglobin level and metabolites like blood glucose 

level. Differences in physiological, haematological and 

biochemical parameters were studied in sheep and goats. 

Differences were more conspicuous in sheep breeds 

(Table 5.2 and 5.3) compared to goat breeds 

Adaptation strategies in sheep to thermal stress 

Studies conducted at Chandan on Jaisalmeri breed 

sheep maintained under continuous grazing system on 

sewan (Lasiurus sindicus) pasture revealed that when 

grazing pressure was doubled and no supplementation or 

health cover was provided, there was decrease in body 

weight. However body weight, haemoglobin and blood 

glucose levels were maintained if supplementary feeding 
-1of sewan grass @ 500 gm animal , balanced concentrate 

-1feed @ 200 gms animal  and health care was provided to 

the animals.
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fy, çksRlkfgr fd;k x;kA i'kq vkgkj dks LFkkuh; Lrj ij 

miyC/k foyk;rh ccwy dh Qfy;ksa ds ikmMj] rqEck dh [kyh] 

Xokj dk dksjek] fry dh [kyh] xsgw¡ dh pkiM+] eDdk dk nkuk] 

ued rFkk yo.k feJ.k dks feykdj cuk;k x;kA feJ.k esa 20 

çfr'kr v'kksf/kr çksVhu vkSj 73 çfr'kr dqy ikpd iks"kd rRo 

¼VhMh,u½ Fks vkSj ;g cktkj esa miyC/k fodYiksa dh rqyuk esa 2-75 

:i;s çfr fdyks lLrk FkkA ;g vkgkj pkj eghus ds fy, ikap 

xk;ksa dks f[kyk;k x;kA bl ls nw/k mRiknu esa 12-4 çfr'kr dh 

o`f) gqbZ ftlds ifj.kke Lo:i 5-2 ykHk ykxr vuqikr ¼ch%lh 

vuqikr ½ ds lkFk 21212 :i;s dh vk; gqbZ ¼rkfydk 5-4½A 

cgq&iks"kd cêh (,e,uch) ls cM+s i'kqvksa ds nw/k mRiknu esa 

o`f¼% ckM+s esa j[kdj f[kyk, tkus ds nkSjku pkj xk;ksa vkSj ,d 

HkSal dks nqX/k dky ds nkSjku yxHkx rhu eghus ds fy, çfr i'kq 

8&10 cgq&iks"kd cêh nh xbZA i'kq bl cfêdk dks 7&10 fnuksa dh 

vof/k esa pkV dj lekIr dj nsrs FksA cgq&iks"kd cêh f[kykbZ xbZ 

xk;ksa vkSj HkSalksa ds vkSlr nSfud nw/k mRiknu esa 11 çfr'kr o`f) 

gqbZ rFkk ykxr o ykHk vuqikr xk;ksa esa 3-5 vkSj HkSal ds fy, 4-2 

ik;k x;k ¼rkfydk 5-4½A 

Effect of Prosopis juliflora pods based concentrate 
mixture on cattle: Farmers of Harsolav village were 
encouraged to prepare a low cost and balanced 
concentrate feed mixture from locally available feed 
resources. It included Prosopis juliflora pods powder, 
clusterbean (Cyamopsis tetragonaloba) korma, sesame 
(Sesamum indicum) seed cake, wheat bran, maize grain, 
common salt, mineral mixture as per requirement. The 
mixture had 20 per cent crude protein and 73 per cent total 
digestible nutrients (TDN) and was cheaper by Rs. 2.75 

-1kg  compared to commercially available options. It was 
fed to five cattle for four months. Milk yield of animals 
increased by 12.4 per cent resulting in total returns of Rs. 
21212 (Table 5.4) with B:C ratio of 5.2.

Multi nutrient blocks (MNB) feeding to large 
ruminants: Four cows and one buffalo were given 8-10 
MNBs per animal for three months during lactation 
period in addition to farmers' practice. Animals fully 
consumed one block by licking in a period of 7-10 days. 
The average daily milk yield of cows and buffalo 
increased by 11 per cent with B:C ratio of 4.5 in cows and 
5.7 in buffalo (Table 5.4). 
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cdfj;ksa dks cgq&iks"kd feJ.k (,e,u,e) iwjd vkgkj% pkj 
cdfj;ksa dks laLFkku }kjk rS;kj cgq&iks"kd feJ.k] iwjd vkgkj ds 

rkSj ij fn;k x;kA bl iks"kd feJ.k esa xqM+] ;wfj;k] ued] 

foVkfeu&[kfut feJ.k] MksyksekbV] xsgwa dh pkiM] Xokj vkSj 

cka/kus okyk tSfod feJ.k 'kkfey gSaA nqX/k dky ds nkSjku yxHkx 

2-5 ls 3 eghus dh vof/k esa] 100 xzke çfr fnu çfr tkuoj dh nj 

ls dqy 6&8 fd-xzk- cgq&iks"kd feJ.k çfr tkuoj fn;k x;kA 

nSfud nw/k mit esa 11-4 çfr'kr dh o`f) ds lkFk ykxr ykHk 

vuqikr 2-5 jgk ¼rkfydk 5-4½A 

Feeding of multi nutrient mixture (MNM) to goats: 

The diet of four goats was supplemented with multi-

nutrient mixture, formulated by the institute. This nutrient 

mixture comprised of molasses, urea, common salt, 

vitamin-mineral mixture, dolomite, wheat bran, guar 

meal and organic binder. Total 6-8 kg of MNM was 

provided to each animal for about 2.5 to 3.0 months @ 100 
-1g d  during lactation. The daily milk yield increased by 

11.4 per cent with B:C ratio of 2.5 (Table 5.4). 

fp= 5-1 cgq&iks"kd cêh@feJ.k f[kykus dk i'kqvksa ij v/;;u
Fig. 5.1 Livestock feeding on multi nutrient blocks/mixtures.
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usfi;j gkbfczM vk/kkfjr pkjk mRiknu ç.kkyh 

usfi;j gkbfczM dks ,dy rFkk varj&Qly ds :i esa rhu 

pkjk nyguh Qlyksa poyk] frryh eVj ,oa lse ds lkFk  mxk;k 

x;k ¼fp= 5-2½A cqvkbZ ls igys bu rhuksa pkjk nyguksa dks 40 rFkk 

60 fd-xzk- QkLQkssjl çfr gsDVs;j Mh,ih ds ek/;e ls fn;k x;kA 

ftu nyguksa eas 40 fd-xzk- QkLQksjl fn;k x;k Fkk muesa u=tu 

dh iwfrZ ;wfj;k ls dh xbZA twu eghus eas o"kkZ vkus ij pkjk nyguksa 

dks iafä;ksa esa 45 ls-eh- nwjh ij cks;k x;kA usfi;j gkbfczM dks 

vxLr rFkk vDVwcj eghuksa eas dkVk x;k rFkk pkjk nyguksa dks 

vxLr eghus es dkVk x;kA vxLr eghus eas dkVs x, pkjs esa lHkh 

mipkjksa ls çkIr dqy pkjk es lkaf[;dh; :i ls dksbZ mYys[kuh; 

vUrj ugha Fkk ijUrq vDVwcj esa dVh usfi;j gkbfczM esa ,dy 

mipkj esa lkaf[;dh; :i ls lcls vf/kd gjk ,oa lw[kk pkjk çkIr 

gqvk ¼rkfydk 5-5½A pkjk nyguksa esa poyk ls] ftls 60 fd-xzk- 

QkLQksjl çfr gsDVs;j fn;k x;k Fkk] lcls vf/kd gjk ,oa lw[kk 

pkjk çkIr gqvkA bl mipkj ls Øe'k% 3-34 ,oa 0-4 Vu gjk vkSj 

lw[kk pkjk çkIr gqvk tks 40 fd-xzk- QkLQksjl çfr gsDVs;j dh 

rqyuk es 43-3 ,oa 29-0 çfr'kr vf/kd FkkA rhuksa nyguksa esa lcls 

vf/kd pkjk poyk ls rFkk lcls de frryh eVj ls çkIr gqvk 

¼rkfydk 5-6½A 

Napier hybrid based fodder production systems

Napier hybrid, planted at 3 m × 1 m spacing, was 

grown as sole crop as well as with three legumes Vigna 

unguiculata (cowpea), Clitoria ternatea (butterfly pea) 

and Lablab purpureus (sem) as intercrops (Fig. 5.2). The 
-1 legumes were given 40 and 60 kg P ha through DAP. The 

nitrogen was compensated through urea in treatment 
-1receiving 40 kg P ha . Legumes were sown at 45 cm row 

spacing in the month of June with the onset of rains. 

Napier hybrid was cut during August and October. 

Legumes were harvested in August for fodder. Total 

fodder production from different treatments was 

statistically at par, but the green and dry fodder yields 

from second cut of sole Napier hybrid were significantly 

higher than the Napier yields obtained in different legume 

intercrop combinations (Table 5.5). V. unguiculata given 
-1 60 kg P ha gave significantly higher green and dry fodder 

yields compared to other legumes and P fertilization 
-1 (Table 5.6). The application of 60 kg P ha recorded 43.3 

and 29.0 per cent higher green and dry fodder per hectare 
-1than respective yields with 40 kg P ha . V. unguiculata 

recorded significantly higher green and dry fodder yields 

among the legumes, while that of C. ternatea was lowest. 

fp= 5-2 usfi;j gkbfczM ds lkFk poyk dk varjk'kL;
Fig. 5.2 Cowpea intercropped with Napier hybrid
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i'kq/ku mRiknu ds fy, lkeqnkf;d pjkxkgksa dk çca/ku 

vthruxj xk¡o dh lkeqnkf;d Hkwfe ij 2015 esa 10 gsDVs;j 

{ks= ij /kkeu ?kkl dk pjkxkg fodflr fd;k x;k FkkA blds 2 

gsDVs;j {ks= ¼fu;a=.k½ esa fdlh çdkj dh tqrkbZ ugha dh xbZ] 4 

gsDVs;j ¼pjkxkg {ks=½ esa ,d ckj tqrkbZ ?kkl dh cqvkbZ ds fy, 

dh xbZ rFkk cps gq;s 4 gsDVs;j ¼ou&pjkxkg {ks=½ ij 2015 ,oa 

2016 esa tqrkbZ dh xbZA bu rhuksa {ks=ksa dks feêh dh xgjkbZ ds 

vuqlkj de xgjh ¼10 ls-eh- ls de½] e/;e xgjh ¼10&20 ls-eh-½ 

rFkk xgjh ¼20 ls-eh- ls vf/kd½ feêh okys Hkkxksa esa foHkkftr fd;k 

x;kA

e`nk ds xq.k% fcuk tqrkbZ rFkk ou&pjkxkg esa dkcZfud inkFkZ] 

miyC/k QkLQksjl ,oa iksVk'k dh ek=k de xgjkbZ okys {ks=ksa esa 

Community based rangeland management for 
livestock production 

A 10 ha community land of Ajeet Nagar village was 
developed into Cenchrus ciliaris pasture during 2015. No 
tillage operation was done in control block (2 ha), in 
pasture block (4 ha), one tilling was done for sowing of 
Cenchrus ciliaris grass seeds and in silvi-pasture block (4 
ha) two tilling operations were carried out for two 
consecutive years i.e. 2015 and 2016. All the three blocks 
were again divided into three sub-blocks depending to soil 
depth of <10 cm, 10-20 cm and >20 cm.

Soil properties: In control plot and silvi-pasture plot, 
higher organic carbon (OC) content, available P and 
available K were present in soils having depth less than 10 
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vf/kd ikbZ xbZA bu lHkh {ks=ksa esa dkcZfud inkFkZ] miyC/k 

QkLQksjl ,oa iksVk'k dh ek=k feêh dh Åijh 5 ls-eh- esa T;knk 

ikbZ xbZA fu;af=r {ks= ftlesa tqrkbZ ugha dh xbZ Fkh] mleas 

pjkxkg ,oa ou&pjkxkg] ftueas Øe'k% ,d rFkk nks tqrkbZ dh 

xbZ Fkh] dh rqyuk esa feêh dh Åijh 5 ls-eh- lrg esa dkcZfud 

inkFkZ] miyC/k QkLQksjl ,oa iksVk'k dh ek=k vf/kd ikbZ xbZ 

¼rkfydk 5-7 ½A

ikS/kksa dk 'kq"d Hkkj% ;g Hkkj feêh dh xgjkbZ ls dkQh çHkkfor 

gqvkA [ksr ds e/;e fgLls esa tgka feêh dh xgjkbZ 10&20 ls-eh- 
Fkh ogk¡ ikS/kksa dk dqy Hkkj lcls T;knk Fkk tks dh [ksr dh Åijh 
feêh tgka xgjkbZ 10 ls-eh- ls de Fkk] ls 62 çfr'kr vf/kd FkkA 
cgqo"khZ; ?kkl dk 'kq"d Hkkj feêh dh xgjkbZ ds vuqlkj c<+k vkSj 
;g de xgjh feêh ls 1-62 xquk T;knk FkkA ,do"khZ; ?kkl dk 
'kq"d Hkkj e/;e fgLls es Åijh rFkk fupys fgLls dh rqyuk es 
vf/kd FkkA ?kkl ds foijhr] f}chti=h ouLifr dk 'kq"d Hkkj 
de xgjh feêh esa T;knk jgk tks e/;e ,oa xgjh feêh ls 151 ,oa 
402 çfr'kr vf/kd Fkk ¼rkfydk 5-8½A 

pjkxkg ouLifr dh fofo/krk% >kfM+;ksa dk ?kuRo ¼çfr bdkbZ esa 

ikS/kksa dh dqy la[;k½ feêh dh vyx&vyx xgjkb;ksa eas 
lkaf[;dh; –f"V ls cjkcj FkkA gkykafd ,do"khZ; ?kkl dk ?kuRo 
e/;e xgjh feêh es T;knk Fkk] tcfd xgjh feêh esa cgqo"khZ; ?kkl 
dk ?kuRo T;knk FkkA f}chti=h ouLifr dk ?kuRo xgjh feêh 
dh rqyuk esa de xgjh feêh esa yxHkx 6-4 xquk T;knk FkkA 
¼rkfydk 5-9½A

cm. The organic carbon content and available P and K 
were present in top 5 cm of soil in all the plots. Control 
plot represented by no-tilling had higher content of OC 
and available P and K as compared to grass (tilled once) 
and silvi-pasture plot (tilled for two consecutive years) in 
the top 5 cm soil (Table 5.7). 

Plant dry matter: Total dry matter of plants was 
significantly higher in middle parts of the field (10-20 cm 
soil depth) which was 62 per cent higher than the plant dry 
matter recorded from <10 cm soil depth of the field. Dry 
matter of perennial grasses increased gradually with the 
increase in soil depth and deeper soils (> 20 cm) recorded 
1.62 times higher dry matter than that of from shallow 
soils. The dry matter of annual grasses was significantly 
higher in medium soil depth as compared to shallow and 
deep soils. In contrast to perennial grasses, significantly 
higher dry matter of forbs was recorded in shallow soils 
which were 151 and 402 per cent higher than the dry 
matter obtained from medium and deep soil depths
(Table 5.8).

Density and botanical composition: The density of 
shrub species was statistically similar under different soil 
depths. The density of perennial grasses was higher in 
deeper soils. The density of annual grasses was 
significantly higher in medium deep soils than in shallow 
and deep soil depths. The density of forbs was 6.4 times 
higher in shallow soil than that recorded in deeper soils 
(Table 5.9). 
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pjkxkg çtkfr;ksa dh vko`fr] foiqyrk ,oa ?kuRo% feÍh dh 

vyx&vyx xgjkbZ ij pjkxkg çtkfr;ksa dh vko`fr] 

foiqyrk ,oa ?kuRo ds v/;;u esa /kkeu ¼lsadjl flfy;fjl½ dh 

vko`fr 100 çfr'kr Fkh tks pjkxkg ds rhuksa {ks=ksa esa ikbZ xbZ 

¼rkfydk 5-10½A 

Frequency, abundance and density of range species: 

The frequency of Cenchrus ciliaris was 100 per cent in the 

upper, middle and lower parts of the field that represent 

three soil depths viz. shallow, medium and deep, 

respectively (Table 5.10). 
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çkd̀frd jky ,oa xksan dk mRiknu] çlaLdj.k vkSj ewY; lao/kZu

o"kZ 2018 ds nkSjku dktjh xksan mRçsjd ls dqy 20180 o`{kksa 

dk mipkj fd;k x;k ftlds ifj.kke Lo:i yxHkx 8-72 Vu 

vjch xksan dk mRiknu gqvkA fofHkUu ftyksa] tks/kiqj] ckM+esj] 

tSlyesj] ukxkSj] >qa>quwa vkSj ikyh ds fdlkuksa us bl rduhd dks 

o`gn~ :i ls viuk;kA dqeV ds o`{kksa ls xksan mRiknu ij Á;ksx 

fiNys Ng o"kksZa ds nkSjku tks/kiqj ds Hkksikyx<+ pkjkxkg esa fd;s 

x;sA bu ls çkIr ifj.kkeksa vuqlkj dqeV ds o`{kksa esa xksan mRçsjd] 

flapkbZ] [kkn vkSj bu nksuksa ds la;kstu ls vjch xksan dh vf/kd 

ek=k ÁkIr gqbZA xksan mRÁsjd dh vk/kh ek=k vkSj flapkbZ vkSj [kkn 

nksuksa nsus ls vjch xksan dh lokZf/kd ek=k ÁkIr gqbZ ¼rkfydk 6-1½A

xksan mRiknu dh tkuh gqbZ Átkfr;ksa ¼vdsf'k;k VksjVfyl] 

vfuxslql isuMwyk vkSj >jcsjh½ vkSj de tkuh gqbZ Átkfr;ksa 

¼ccwy] csykukbZfVl ,ftifVdk] dksfMZ;k xjkQ] dksfMZ;k jksFkh½] ls 

mRiknu dk rqyukRed v/;;u fd;k x;kA bu o`{kksa ds 

lajpukRed y{k.k vkSj xksan mRiknu dh laHkkfor {kerk dh 

tkudkjh rkfydk 6-2 esa nh xbZ gSaA  

ewY; laof/kZr csDM mRikn

fofHkUu izdkj dh [kk| lkexzh vkSj LFkkuh; rkSj ij miyC/k 

Qy] lCth vkfn dh lgk;rk ls N% fdLeksa dh cszM cukbZ xbZA bl 

izlaLdj.k dks ekudhd`r djus ds fy, izwfQax esa lkis{k vknzrk] 

lkuus ds] Qwyus ds le; o idus ds rkiØe dks igys ls xeZ fd;s 

x;s vksou esa csfdax ds fy, 280º lsaVhxzsM rkiØe ij 25 feuV 

j[kus ij Øe'k% 65 Áfr'kr] 35 feuV] 45 feuV] 45º lsaVhxzsM 

rkiØe ik;k x;kA iksfnuk czsM lkexzh esa 84 Áfr'kr eSnk] 3 

Harvesting, processing and value addition of natural 
resins and gums 

About 20180 Acacia senegal trees were treated with 
CAZRI gum inducer resulting in production of 
approximately 8.72 t of gum Arabic from different 

villages of Barmer, Jodhpur, Nagaur, Jhunjhunun and Pali 

districts where farmers have adopted the gum inducing 
technology on a large scale. The gum exudation 
experiments carried out on rocky range lands of 
Bhopalgarh in Jodhpur district for six years to assess the 
gum production from  A. senegal trees treated with two 
concentrations of CAZRI gum inducer revealed that the 
irrigation, manuring and combination of  both enhanced 
the yield of gum arabic. The yield was maximum when 
both treatments (irrigation and manuring) were combined 
with half concentration of CAZRI gum inducer 
(Table 6.1).

Gum production from the known gum producing 
trees (Acacia tortilis, Anogeissus pendula and A. 
rotundifolia) and comparatively lesser known trees 
(Prosopis juliflora, Balanities aegyptiaca, Cordia gharaf 
and C. rothii spp.) was also studied. Tree structural traits 
and gum production potential data of these tree species 
have been given in Table 6.2. 

Value added baked functional food products

Baked functional foods were prepared with 
variations of ingredients and measured for puffing 
characteristics at pre and post proofing. Six varieties of 
breads were prepared using locally available fruits, 
vegetables and herbs. The process was standardized for 
relative humidity, proofing, kneading time, rolling, 

ikni mRikn ,oa ewY; lao)Zu
Plant Products and Value Addition
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Áfr'kr ;hLV] 3 Áfr'kr rsy] 5 Áfr'kr 'kDdj o 5 Áfr'kr 

iksnhuk ikÅMj feJ.k dks ekudhd`r fd;kA vkVs dh cszM esa 84 

Áfr'kr vkVk] 4 Áfr'kr ;hLV] 4 Áfr'kr rsy] 7 Áfr'kr 'kDdj 

rFkk csj cszM esa 84 Áfr'kr eSnk] 3 Áfr'kr rsy] 5 Áfr'kr 'kDdj 

o 5 Áfr'kr csj rFkk VekVj cszM esa 84 Áfr'kr vkVk] 4 Áfr'kr 

;hLV] 6 Áfr'kr 'kDdj o 6 Áfr'kr VekVj ds feJ.k dks 

ekudhd`r fd;k x;kA

[ktwj Qyksa dk Mksdk pj.k esa fy, iksLV Qly rduhd dk 

fodkl

[ktwj Qyksa dh pkj fdLeksa cjgh] [kykl] [kqusth vkSj 

[knzkoh ds Qyksa dks Mksdk pj.k esa rksM+us ds i'pkr~ nks Hk.Mkj.k 

ifjfLFkfr;ksa] ifjos'k rkieku vkSj jsfÝtjsVj esa ,oa fofHké 

iSdsftax lkexzh ¼IykfLVd Vksdjh] /kkrq—r ikWfyLVj iSdsV] 

fNfnzr ikWyhFkhu cSx ¼3 Áfr'kr½ vkSj ukyhnkj Qkbcj cDls esa 

j[kus dk muds HkkSfrd ekudksa gq, ÁHkko dk v/;;u fd;k x;kA 

dkf;Zd otu esa U;wure deh ¼ih-,y-MCyw½ Á'khru fLFkfr ds 

rgr /kkrq—r ikWfyLVj iSdsV esa ikbZ xbZ] ¼cjgh&6-4 Áfr'kr] 

[kykl&14 Áfr'kr] [knzkoh&10-8 Áfr'kr] [kqusth&4-8 Áfr'kr½A 

Hk.Mkj.k ds nkSjku Qyksa esa U;wure [kjkch ¼cjgh esa 30 Áfr'kr] 

[kykl esa 20 Áfr'kr] [kqusth esa Áfr'kr vkSj [knzkoh esa 30 Áfr'kr 

Á'khru fLFkfr esa /kkrq—r ikWfyLVj iSdsV esa j[kus ij ikbZ x;hA 

lkSj futZyhdj.k ds nkSjku [kykl vkSj cjgh fdLe ds Qyksa dks 

cht ds lkFk Øe'k% 5 vkSj 7 fnuksa rd lq[kkus ij vf/kdre 

yqxnh olwyh ntZ dh xbZ ¼34-1 Áfr'kr½A [kqusth vkSj 

[knzkoh fdLe ds Qyksa ls vf/kdre yqxnh olwyh] 42 Áfr'kr ,oa 

45 Áfr'kr Qyksa dks cht ds lkFk 9 fnuksa rd lq[kkus ij ÁkIr 

gqbZA 

puffing time and seasoning temperature to carry out 
baking in pre-heated oven at 280ºC for 25 min. and these 
were found 65 per cent, 35 min, 45 min, and 45ºC, 
respectively. Mint bread ingredients were optimized with 
the content of refined wheat flour as 84 per cent, yeast as 3 
per cent, oil as 3 per cent, sugar as 5 per cent, and mint 
powder as 5 per cent. The composition of whole wheat 
flour bread were optimized to 84 per cent flour, 4 per cent 
yeast, 4 per cent oil and 7 per cent sugar; Ziziphus bread as 
84 per cent flour, 3 per cent oil, 5 per cent sugar and 5 per 
cent Ziziphus; tomato bread as 80 per cent flour, 4 per cent 
yeast, 6 per cent sugar and 6 per cent tomato.

Development of post harvest technique for date palm 
at doka stage

Physical parameters of four date palm cultivar viz. 
Barhee, Khalas, Khunezi and Khadrawy fruits harvested 
at doka stage maturity were studied with different 
packaging materials (plastic punnets, metalized polyester 
packets, perforated polyethylene bag (3%) and corrugated 
fibre boxes) under two storage condition (room 
temperature, refrigerator). Minimum physiological loss 
in weight (Barhee-6.4 per cent, Khalas-14 per cent, 
Khadrawy-10.8 per cent, Khunezi-4.8 per cent) was 
observed in metalized polyester packets under 
refrigerated condition.  Minimum spoilage (%) was also 
found in storage under refrigeration in metalized 
polyester packets (Barhee-30 per cent, Khalas-20 per 
cent, Khunezi-30 per cent, Khadrawy-30 per cent). Under 
solar dehydration, maximum pulp recovery in Barhee was 
34.1 per cent when the fruits were dried with seeds for 7 
days and 34.1 per cent in Khalas when fruits were dried 
with seeds for 5 days. In Khunezi and Khadrawy cultivars, 
solar drying of fruits for 9 days with seeds, pulp recovery 
was 42.4 per cent and 45.3 per cent respectively. 
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[kstM+h o`{kksa esa tM+ foxyu dk izcU/ku 

[kstM+h o`{k e`R;qnj 

tks/kiqj ftys dh >kyke.M rglhy ds f<+<+kfj;ksa dh <+k.kh] 
jktksj dh <+k.kh] ywuh rglhy ls] ckoM+h {ks= ds vuokuk vksfl;ka 
rglhy ds Mkcjk] /kqa/kkM+k] ckjk] dsyok [kqnkZ] dsyok dyka] Fkksc 
,oa lhdj ftys ds uhe dk Fkkuk rglhy esa lkx: dh <+k.kh] 
eko.Mk] ekdM+h] cobZ] ukFkk dh ukxy ukikoyh rFkk x.ks'oj 
vkfn xkaoksa esa fd;s x, losZ{k.k esa tM+ foxyu jksx ds dkj.k 
[kstM+h o`{kksa dh vkSlr e`R;qnj 10 izfr'kr ik;h xbZ rFkk 10 ls 50 
izfr'kr çfr'kr o`{k jksx xzflr ik, x,A flafpr {ks= esa o`{kksa dh 
vkSlr e`R;qnj 1&5 izfr'kr rFkk vflafpr {ks= esa 10&15 izfr'kr 
ik;h xbZA 

tSo fu;=adksa dk xsuksMekZ ij çHkko 

losZ{k.k ds nkSjku leL;k xzLr {ks=ksa ls pkj izdkj ds izHkkoh 
tSo fu;a=d <wa<s x, ftudh igpku VªkbZdksMekZ yksUxhczsfd,Ve] 
Vh- gtsZfu;e] ,LiZftyl fuMqysUl ,oa ,s- vkØsf'k;l ds :i esa 
gqbZA ijh{k.k ds 96 ?k.Vs ds i'pkr~ xsuksMekZ Y;qflMe ds 
ek;flfy;e dh o`f) vf/kdre ¼43-3 izfr'kr½ Vh- 
yksUxhczsfd,Ve }kjk jksdh xbZA fu;af=r dh vis{kk lHkh tSo 
fu;a=dksa }kjk xsuksMekZ Y;qflMe ds ek;flfy;e dh o`f) jksdh 
xbZ ¼fp= 7-1½A

Management of  root rot in Khejri 

Mortality in Khejri

Surveys conducted in Jodhpur district viz. Didhariyo 

ki Dhani (Jhalamand Tehsil), Rajor ki Dhani (Luni 

Tehsil), Anwana (Bawdi Tehsil), Dabra, Dhudhara, Bara, 

Kelwa khurd, Kelwa kalan, Thob, Osian (Osian Tehsil) 

and some parts of Sikar district viz., Sagru ki Dhani, 

Mawanda, Makdi, Babai, Natha ki Nangal, Napawali, 

Ganeshwar (Neem ka thana Tehsil) revealed average 10 

per cent mortality in Prosopis cineraria trees and about 10 

to 50 per cent trees affected by Ganoderma lucidum 

fungus. Average tree mortality was 10-15 per cent in in 

rainfed areas; while in irrigated areas the extent of 

mortality was lower (1-5%).  

Antagonistic effect of bio-control agents on G. lucidum

Four virulent bio-control agents were isolated during 

survey of problematic sites were identified as 

Trichoderma longibrachiatum, T. harzianum, Aspergillus 

nidulans and A. ochraceus. All the bio-agents 

significantly inhibited the mycelial growth of G. lucidum 

over control. Highest mycelium growth inhibition 

(44.3%) was recorded in T. longibrachiatum at 96 hrs. 

(Fig. 7.1)

lefUor uk'khtho izca/ku
Integrated Pest Management

fp= 7-1 tSo fu;=adksa dk xsuksMekZ Y;qflMe ds ek;flfy;e dh o`f) ij çHkko
Fig. 7.1 Effect of bio-control agents on growth reduction (%) of G. lucidum

0 hrs 24 hrs 48 hrs 72 hrs 96 hrs
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tSo fu;a=dksa ds izHkko dk iks"k.k fo"kkDrk fof/k }kjk vkdyu

tSo fu;a=d Vh- yksfUxczsfd;e ds xsuksMekZ ij izHkko dk 
iks"k.k fof/k }kjk fd;s x, vkdyu esa 75 izfr'kr 10 ,e,y 
lkUnzrk ij o`f) esa lokZf/kd vojks/k ik;k x;k mlds ckn 8 
,e,y ¼45 izfr'kr½] 6 ,e,y ¼30 izfr'kr½] 4 ,e,y ¼25 
izfr'kr½ ,oa 2 ,e ¼15 izfr'kr½ dk çHkko jgk ¼fp= 7-2 ½A

vof'k"V [kkn dk fofHkUu tSo&fu;a=dksa dh o`f¼ ij izHkkfork 

foyk;rh ccwy] uhe] I;kt ds vof'k"V rFkk vkd ,oa lQsn 
cqbZ tSlh [kjirokjkas ls rS;kj dh xbZ [kkn ls xsuksMekZ laØfer 
tM+ [k.Mksa esa chtk.kqvksa dh la[;k esa 20] 40 o 60 fnuksa ds varjky 
ds ckn mYys[kuh; deh ikbZ xbZA Vh- gtsZfu;e] Vh-
yksUxhczsfd,Ve vkSj ,- fuMqysUl ds lkFk I;kt vof'k"V vkSj 
foyk;rh ccwy dh [kkn dk feJ.k vU; mipkj feJ.kksa ls csgrj 
ik;k x;k] xsuksMekZ ds chtk.kqvksa dh la[;k esa 20] 40 o 60 fnu ds 
vUrjky ij fu;af=r mipkj dh rqyuk esa Øe'k% 60] 85 rFkk 100 
izfr'kr deh ikbZ xbZ ¼fp= 7-3 ½A

Poison Food technique against Ganoderma of Bio-

control agents

Antagonistic activity of T. longibrachiatum against 

G. lucidum was tested by poison food technique and 

significant inhibition was observed at different 

concentrations of T. longibrachiatum cultural filtrate (Fig. 

7.2). Maximum inhibition (75%) was observed in 10 ml 

cultural filtrate followed by lower concentrations viz. 8 ml 

(45%), 6ml (30%), 4 ml (25%) and 2 ml (15%).

Effect of residue compost on growth of different bio-

agents

Composts prepared from Prosopis juliflora, neem 

(Azadiracta indica), onion (Allium cepa) and weeds like 

Calotropis procera, Aerva persica showed significant 

reduction in viable propagules of Ganoderma in 

colonized root bits after 20, 40 and 60 days interval 

(Fig. 7.3). The treatment with T. harzianum, T. 

longibrachiatum and A. nidulans amended with onion 

fp= 7-2 Vh- yksfUxczsfd;e }kjk iks"k.k fo"kkDrrk fof/k }kjk xsuksMekZ Y;qflMe dh o`f) ij çHkko
Fig. 7.2 Bio-efficacy of T. longibrachium against G. lucidum in poison food technique

fp= 7-3 xsuksMekZ Y;qflMe mifuosf'kr ewy [k.Mksa dk izk;ksfxd izn'kZu
Fig. 7.3 Bits showing colonization of G. lucidum after 60 days of inoculation

Control  
T4  

T3
 

T2
 

T1
 

T1= T. longibrachiatum + T. harziamum + A. nidulans; T2 = T. longibrachiatum + T. harziamum + A. nidulans + onion residue; T3 = T. longibrachiatum + 
T. harziamum + A. nidulans + onion residue + P. juliflora compost; T4 = T. longibrachiatum + T. harziamum + A. nidulans + P. juliflora compost; Control 
(Non amended)
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ew¡xQyh] thjk ,oa vj.Mh ds fy, lefUor uk'khtho çca/ku 
ekWMîwy dk fodkl 

vjaMh ds fy, ,dhd̀r uk'khtho çca/ku ekWMîwy 

vjaMh dh nks fdLeksa Tokyk&48&1 vkSj thlh,p&7 esa 

vaxekjh vkSj i.kZ fpÙkh ¼vYVsusZfj;k VsU;qflek] v- iksjh ,oa v- 

jsfluh½] ldksZLiksjk i.kZ fpÙkh ¼ldksZLiksjk jsflusyk½] phVksfe;e 

,Vªksczqfu;e, ikmMjh feYMîq ¼ysfoyqyk VkSfjdk½] foYV ¼Qqtsfj;e 

vksfDlLiksje] usfDVª;k fgeSVksdksdk½ vkSj pkjdksy xyu 

¼eSØksQksehuk Qslhvksfyuk½ QQwan tfur jksxksa esa çeq[k ik;s x,A 

tcfd vjaMh esa eq[; dhV leL;k tsflM vkSj lQsn eD[kh 

fVªvkyqjksMsl fjfluh dh ik;h x;hA 

i.kZ jksx ,oa tM+@ruk xyu dh rhozrk fdLe 

Tokyk&48&1 dh rqyuk esa thlh,p&7 esa vf/kd ns[kh xbZA 

mipkj Vh2] Vh5] vkSj Vh6 ftuesa chtksa dks VªkbdksMsjek fofjMh ls 

mipkfjr fd;k x;k] }kjk QQwan tfur jksxksa esa deh ns[kh xbZA 

tcfd mipkj Vh3] Vh4] Vh6 vkSj Vh7 ftlesa Qly ij nks ckj 

uhe rsy vkSj mlds ckn esykFkh;ku vkSj fMuksdsi dk fNM+dko 

fd;k x;k Fkk] mlesa tsflM vkSj lQsn eD[kh dh la[;k esa deh 

ns[kh x;hA nksuksa fdLeksa] Tokyk&48&1 vkSj thlh,p&7 esa 

mipkj Vh7 }kjk tsflM vkSj lQsn eD[kh dh la[;k esa ekud dh 

rqyuk esa lokZf/kd deh ns[kh x;hA

mipkj Vh7 }kjk vf/kd mit] ,oa jksxksa rFkk dhVksa dh 

la[;k lokZf/kd esa deh ns[kh xbZA bl mipkj eas chtksa dks 

VªkbdksMsjek fofjMh rFkk e`nk dks uhe dsd ,oa oehZ dEiksLV ds 

lkFk mipkfjr fd;k x;k rFkk Qly ij nks ckj uhe ds rsy vkSj 

mlds ckn esykFkh;ku vkSj fMuksdsi dk fNM+dko fd;k x;k FkkA 

fdLe Tokyk&48&1 us thlh,p&7 dh rqyuk esa vPNk çn'kZu 

fd;kA mipkj Vh7 }kjk ekud dh rqyuk esa nksuksa fdLeksa 

Tokyk&48&1 ¼28-44 fDoaVy çfr gsDVs;j½] vkSj thlh,p&7 

¼17-80 fDoaVy çfr gsDVs;j½ esa Øe'k% 24-8 izfr'kr vkSj 27-2 

izfr'kr vf/kd mit ik;h x;hA

thjk ds fy, ,dhd̀r uk'khtho çca/ku ekWMîwy

,dh—r dhV çca/ku iz;ksx ds vUrxZr] thjs dh nks fdLeksa 

¼vkj tsM 19 vkSj vkj tsM 223½ esa çeq[k QQwan tfur jksxksa esa 

>qylk ¼¶;wtsfj;e vksfDlLiksje½] tM+ xyu ¼¶;wtsfj;e 

bDohlsVh] ¶;wtsfj;e çtkfr½ vkSj i.kZ vaxekjh ¼vkyVsjukfj;k 

cjUlkbZ] v- vkyVsjusVk½ ik;s x,A thjk esa çeq[k dhV leL;k 

ekbtl ijfldkbZ ,oa gkbZMkfQl dksfjUMªkbZ uked ,fQM dh 

residue (OR) and P. julifora compost (PJC) was found 

superior compared to other treatments. Per cent reduction 

in viable propagules of Ganoderma in colonized bits was 

60, 85 and 100 per cent respectively at 20, 40 and 60 days 

after inoculation as compared with non-amended soil 

(Fig. 7.3). 

Development of Integrated Pest Management 

Modules for cumin, groundnut and castor 

IPM in castor 

Alternaria blight and Leaf Spot (Alternaria 

tenuissima, A. porri and A. recini), Cercospora leaf spot 

(Cercospora ricinella), Chaetomium atrobrunneum, 

Powdery mildew Leveillula taurica, Wilt (Fusarium 

solani, Nectria haematococca) and Charcoal Rot 

(Macrophomina phaseolina) were recorded as major 

fungal diseases in two castor varieties Jwala 48-1 and 

GCH-7, whereas, jassids and whitefly (Trialeurodes 

ricini) were recorded as the major insect pests. 

Per cent disease severity of leaf diseases and 

root/stem rots (%) were recorded higher in variety GCH-7 

as compared to variety Jwala 48-1. Treatments T2, T5 and 

T6 wherein seeds were treated with Trichoderma viride 

resulted in statistically significant reduction in fungal 

diseases. Whereas, treatments T3, T4, T6 and T7 wherein 

crop was sprayed with neem oil twice and subsequently 

with Malathion and Dinocap reduced the populations of 

jassids and whiteflies significantly. The maximum 

reduction in jassids and white fly populations was 

recorded from treatment T7 in both the varieties i.e., Jwala 

48-1 and GCH-7 over control treatment.

Higher yields and the maximum reduction of 

diseases and insect population were recorded in treatment 

T7 wherein soil was amended with neem cake + 

vermicompost, seeds treated with Trichoderma viride, 

crop sprayed with neem oil twice and subsequently crop 

was sprayed with Malathion and Dinocap. The variety 

Jwala 48-1 performed better than variety GCH-7. The 

maximum seed yield was harvested from treatment T7 in 
-1both the varieties i.e., Jwala 48-1 (28.44 q ha ) and GCH-

-17 17.8 q ha ) with 24.8 per cent and 27.2 per cent increased 

yields over control treatment, respectively.

IPM in Cumin

Major fungal diseases in cumin varieties RZ-19 (V1) 

and RZ-223(V2) were root wilt (Fusarium oxysporum f. 
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FkhA thjs esa mit] jksxksa vkSj dhVksa ij ,dh—r dhV çca/ku 

mipkj ds çHkko ds vkadM+s rkfydk 7-1 esa çLrqr gSaA

,dh—r dhV çca/ku mipkj ls ekud dh rqyuk esa Øe'k % 
26-3 vkSj 27-9 izfr'kr o`f) ds lkFk fdLe vkj tsM 19 us vkj 
tsM 223 dh rqyuk esa csgrj çn'kZu fd;kA fdLe vkj tsM 223] 
vkj tsM 19 dh rqyuk esa >qylk vkSj ¶;wtsfj;e çtkfr;ksa dh 
otg ls tM+ xyu ds fy, vfrlaosnu'khy ik;h x;hA tcfd] 
>qylk vkSj ,fQM geys dh xaHkhjrk ds laca/k buesa dksbZ egRoiw.kZ 
foHksn ugha ik;k x;kA mipkj Vh9 }kjk nksuksa fdLeksa esa vf/kd 
mit rFkk >qylk vkSj ,fQM dh la[;k esa deh ns[kh xbZA bl 
mipkj es chtksa dks VªkbdksMsjek fofjMh rFkk e`nk dks uhe [ky ,oa 
oehZ dEiksLV ds lkFk mipkfjr fd;k x;k rFkk Qly ij ,d ckj 
MkbFksu ,e&45 vkSj fMuksdsi] bfeMkDyksfçM vkSj uhe ds rsy dk 

sp. cumini), root rot (Fusarium equiseti, Fusarium spp.) 

and leaf blight (Alternaria burnsii, A. alternata) were 

observed. The major insect problem in cumin was of 

aphids (species Myzus persicae and Hydaphis coriandri). 

Data on effect of IPM treatments on pod yield, diseases 

and insect pests in Cuminum cyminum are presented in 

Table 7.1. 

The cumin IPM data revealed that variety RZ-19 

performed better than RZ-223 with increased seed yields 

of 26.3 and 27.9 per cent over control, respectively. 

Variety RZ-223 was more susceptible to wilt and root rot 

caused by Fusarium species. No significant varietal 

differences were observed with regard to severity of 

Alternaria blight and aphid attack. The highest seed yields 
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feJ.k dk fNM+dko fd;k x;k FkkA fQj Hkh] mipkj Vh8 ftlesa 
uhe ds rsy ds vykok Vh&9 ds lHkh ?kVdksa dks 'kkfey fd;k x;k 
Fkk] us lkaf[;dh; :i ls mipkj Vh&9 ds cjkcj ifj.kke fn;s 
vkSj cht mit dks çHkkfor ugha fd;kA jlk;fud mipkjksa dh 
vykok] chtksRiknu vkSj jksx ,oa dhVksa ij izHkko ds lanHkZ esa ,dy 
mipkjksa us lkaf[;dh; :i ls cjkcj ifj.kke fn;sA

ew¡xQyh ds fy, lefUor uk'khtho çca/ku 

ewaxQyh dh nks fdLeksa ,p,uth&10 ¼oh1½ vkSj fxjukj 2 
¼oh2½ ds rus ls rhu ¼MkbiksFkhZ iztkfr] usfDVª;k fgesVksdksdk vkSj 
¶;qtsfj;e lksysukbZ½] ifRr;ksa ls ik¡p ¼,LiftZyl ¶ysol] 
ysflfMIyksfM;k fFk;ksczkeh] L;qMks¶;qfldksde ,MsUlksukbZ] ,-
ukbxj ,oa ¶;qtsfj;e iztkfr½] tM+ ls ,d ¼¶;qtsfj;e iztkfr½ 
jksxtud QQwanksa dks foyx fd;k x;kA blds vykok Qly esa 
'kq"d tM+ xyu ,oa fVDdk uked jksx Hkh ik;s x;sAdhVksa esa eq[; 
xzs ohfoYl vkSj nhed ntZ fd;s x;sA 

fdLe ,p,uth&10 dh rqyuk esa fxjukj&2 us vPNk 
çn'kZu fd;kA jksxksa dh xaHkhjrk fxjukj 2 esa ,p,uth&10 dh 
rqyuk esa vf/kd ns[kh xbZA mipkj Vh 6 ¼e`nk esa 250 fd-xzk- izfr 
gsDVs;j dh nj ls uhe [ky mipkj $ 2-5 Vu izfr gsDVs;j dh nj 
ls oehZ dEiksLV $ 100 fe-yh- izfr 100 yhVj ikuh ds nj ls 
VªkbdksMsjek fofjMh ls chtksipkj ,oa dq.Mksa esa esVkfjft;e 
mipkj½ vkSj Vh 7 ¼e`nk esa 250 fd-xzk- izfr gsDVs;j dh nj ls uhe 
dsd mipkj $ 5 Vu izfr gsDVs;j dh nj ls oehZ dEiksLV$ 100 
fe-yh- izfr 100 yhVj ikuh ds nj ls VªkbdksMsjek fofjMh ls 
chtksipkj ,oa dq.Mksa esa esVkfjft;e mipkj$25 izfr'kr 
MkbZQsusdksuktksy dk 100 fe-yh- izfr 100 yhVj ikuh ds nj ls 
,d fNM+dko] 17-8 ,l-,y- bfeMkDyksfçM dk 333 fe-yh- izfr 
gsDVs;j dh nj e`nk mipkj ,oa 20 çfr'kr Dyksjik;jhQkWl dk 
0-05 çfr'kr dk ,d fNM+dko½ ds dkj.k nksuksa fdLeksa esa vf/kd 
iSnkokj vkSj jksxksa esa deh ns[kh xbZA tcfd ,dy mipkj dh 
rqyuk esa jlk;uksa vkSj ;k mipkjksa ds la;kstu ds ,dh—r vuqlwph 
us vPNk çn'kZu fd;k x;kA

uhe dsd ,oa oehZ dEiksLV ds lkFk e`nk mipkj vkSj 

esVkfjft;e ds lkFk chtksipkj ds dkj.k ohfoYl dh la[;k esa 

dkQh deh ns[kh xbZA mipkj Vh7 ¼e`nk esa 250 fd-xzk- izfr 

gsDVs;j dh nj ls uhe dsd mipkj $ 2-5 Vu izfr gsDVs;j dh nj 

ls oehZ dEiksLV$ 100 fe-yh- izfr 100 yhVj ikuh ds nj ls 

VªkbdksMsjek fofjMh ls chtksipkj ,oa dq.Mksa esa esVkfjft;e 

mipkj$25 çfr'kr MkbZQsusdksuktksy dk 100 fe-yh- izfr 100 

yhVj ikuh ds nj ls ,d fNM+dko] 17-8 ,l-,y- bfeMkDyksfçM 

with the maximum reduction in wilt/root rot, Alternaria 

blight and aphid population was recorded in both the 

varieties in treatment T9 wherein an integrated schedule 

of treatments with soil application of neem cake and 

vermicompost, Seed treatment with Trichoderma viride 

followed by one spray each of Dithane M-45 mixed with 

Dinocap, imidacloprid and neem oil was followed as 

compared to other combined or sole treatments. 

Nevertheless, treatment T8 was statistically at par with the 

Treatment T9 wherein all combined treatments were same 

as that of T9 but without neem oil spray which did not 

adversely affect seed yield. Except for chemical 

treatment, sole treatments were statistically recorded at 

par with each other with regard to seed yield and effect on 

diseases and insect pest. 

IPM in groundnut

Three pathogenic fungi were isolated from stem 

(Diaporthe sp., Nectria haematococca, and Fusarium 

solani), five from leaf (Aspergillus flavus, Lasidiplodia 

theobromae, Pseudofusicoccum adansoniae, A. niger and 

Fusarium brachygibbosum), one from root (Fusarium 

sp.) of two groundnut varieties HNG 10 (V1) and Girnar 2 

(V2). Besides this dry root rot and tikka diseases were also 

observed. Grey weevils and termites were recorded as the 

major insect pests in groundnut. Yield data revealed that 

the variety Girnar-2 performed better than variety HNG-

10. Per cent disease severity of leaf diseases and root/stem 

rots (%) were recorded higher in variety Girnar-2 as 

compared to variety HNG-10. Statistically significantly 

higher yields and the maximum reduction of diseases 

were recorded in both the varieties in treatments T6 (Soil 
-1application of neem cake @ 250 kg ha  + Vermicompost 

-1@ 5 t ha  + Seed treatment with Trichoderma viride @ 1 
-1ml L  of water and furrow application with Metarhizium) 

-1and T7 (Soil application of neem cake @ 250 kg ha  + 
-1vermicompost @ 2.5 t ha  + seed treatment with 

-1 Trichoderma viride @ 1 ml L of water and furrow 

application with Metarhizium + One spray of 
-1Difenaconazole 25% EC @ 1 ml L  of water, Soil 

-1 application of imidacloprid 17.8 SL @ 0.3 ml L of water, 

and one spray of Chlorpyrifos 20% EC 0.05%), wherein 

an integrated schedule of chemicals and or combination of 

treatments was performed as compared to sole treatments. 

 Soil amendment with neem cake + vermicompost + 

seed treatment with Metarhizium was most effective for 
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dk 333 fe-yh- izfr gsDVs;j dh nj e`nk mipkj ,oa 20 izfr'kr 

Dyksjik;jhQkWl dk 0-05 çfr'kr dk ,d fNM+dko½ ds lkFk 

nhed ds dkj.k ikS/kksa dh e`R;q de ik;h x;hA fxjukj&2 esa nhed 

ds dkj.k çfr Iy‚V ikS/kksa dh e`R;q nj vf/kd ntZ dh x;hA

Xokj dh Qly ds jksx çca/ku ds fy, iwokZuqeku ekWMy dk 

fodkl 

Xokj dh Qly ds eq[; jksx eSØksQksehuk tM+ xyu& 

eSØksQksfeuk Qsflvksfyuk ¼VLlh½ xksbM vkSj vYVjusfj;k 

>qylk& vYVjusfj;k D;wD;wesfjuk okj- lkbe‚fIlfMl½ ij ekSle 

laca/kh ekinaMksa ds çHkko ds ewY;kadu ds fy, Xokj dh 

vkjthlh&936 vkSj vkjthlh&1003 fdLe dh çcaf/kr vkSj 

vçcaf/kr Qly yh xbZA cqokbZ dh lHkh vyx&vyx dh rkjh[kksa 

esa çcaf/kr vkSj vçcaf/kr Hkw[kaMksa esa vkjthlh&936 us 

vkjthlh&1003 dh rqyuk esa mit ds lkFk&lkFk jksxksa ds çfr Hkh 

csgrj çn'kZu fd;k ¼rkfydk 7-2½A

eSØksQksehuk tM+ xyu vkSj vYrjVsfu;k >qylk jksx dh 

?kVukvksa dks 0&9 Ldksj dh jsfVax Ldsy esa ntZ fd;k x;kA tM+ 

xyu ds ekeys esa bl jksx dh ?kVukvksa ds c<+kus esa rkieku] 

lkisf{kd vknZzrk] o"kkZ] es?k vkPNknu] feêh dk rkieku vkSj feêh 

dh ueh eq[; dkjd ik;s x;s] tcfd >qylk dh rhozrk esa 

rkieku] lkis{k vknZzrk] cjlkr ds fnu] es?k vkPNknu] vkSj gok 

dh xfr eq[; dkjd ik;s x;sA Qly dh cqokbZ dh igyh rkjh[k 

¼04 tqykbZ 2017½] nwljh rkjh[k ¼19 tqykbZ 2017½ vkSj rhljh 

rkjh[k ¼03 vxLr 2017½] esa] Øe'k% ikapos lIrkg] rhljs lIrkg 

vkSj ikapos lIrkg ls tM+ xyu dh 'kq#vkr gqbZ tcfd >qylk dk 

çkjaHk Øe'k% pkSFks lIrkg] nwljs lIrkg vkSj NBs lIrkg ls gqvkA 

reduction in weevil population. The least plant mortality 

due to termites was observed in T7 (Soil application of 
-1 -1neem cake @ 250 kg ha  + vermicompost @ 2 t ha  + Seed 

-1 treatment with Trichoderma viride @ 1 ml L of water and 

furrow application with Metarhizium + One spray of 
-1 Difenaconazole 25% EC @ 1 ml L of water, Soil 

-1 application of imidachloprid 17.8 SL @ 0.3 ml L , and 

one spray of Chlorpyrifos 20% EC 0.05%,). The plant 

mortality per plot due to termites was higher in Girnar 2.

Development of forecasting models for disease 

management in clusterbean 

Effect of weather parameters on Macrophomina root 

rot – (Macrophomina phaseolina (Tassi) Goid and 

Alternaria Blight- Alternaria cucumerina var. 

cyamopsidis) was studied in RGC-936 and RGC-1003 

varieties of clusterbean under managed and unmanaged 

cultivation. Variety RGC-936 performed better than 

RGC-1003 in yield response as well as disease incidence 

and severity in all three sowing dates in managed as well 

as in unmanaged plots (Table 7.2).

Rating scale (0-9 score) was used for observation on 

Macrophomina root rot and Alternaria blight. 

Temperature (Tave), relative humidity (RHave), rainfall 

(RF), cloud cover (CC), soil temperature (ST) and soil 

moisture (SMC) were observed to be the main factors 

supporting the disease incidence in case of root rot while 

blight severity was supported by the temperature, relative 

humidity, rainy days (RD), cloud cover, and wind speed 
th(WS). Occurrence of root rot incidence started from 5  

rd thweek, 3  week and 5  week respectively in crops sown on 

first (4 July 2017), second (19 July 2017) and third (3 
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cqokbZ dh lHkh frfFk;ksa esa nksuksa fdLeksa esa tM+ xyu dh vf/kdre 

la[;k vkSj >qylk dh xaHkhjrk vçcaf/kr Hkw[kaMksa esa ntZ dh xbZA

lQsn eD[kh dh la[;k vkjthlh&936 esa çcaf/kr vkSj 
vçcaf/kr Hkw[kaMksa esa çfr iÙkh ij vkSlru Øe'k% 6-2 ls 7-5 vkSj 3-
7 ls 6-7 Fkh tcfd vkjthlh&1003 ds vçcaf/kr Hkw[kaMksa esa ;g 4-8 
ls 6-8 tcfd çcaf/kr Hkw[kaMksa esa 4-2 ls 6-1 Fkh A blh rjg ls rsyk 
dh la[;k vkjthlh&936 ds vçcaf/kr vkSj çcaf/kr Hkw[kaMksa esa çfr 
iÙkh ij Øe'k% 1-1 ls 1-3 ,oa 0-6 ls 0-9 rFkk vkjthlh&1003 ds 
vçcaf/kr vkSj çcaf/kr Hkw[kaMksa esa çfr iÙkh ij Øe'k% 0-6 ls 1-7 ,oa 
0-4 ls 0-7 Fkh A

ysg ds 'khr 'kq"d {ks=ksa esa d̀Urdksa dk QSyko ,oa izpqjrk 

ysg ds 'khr 'kq"d {ks= esa fofHkUu mPprk ij fLFkr [ksrkas] 
iM+r Hkwfe] ?kkl ds eSnkuksa] catj {ks=ksa] ikWyhgkmlkas ,oa xksnkeksa 
vkfn ls dqy 132 pwgs idMs+ x,A fofHkUu {ks=ksa esa ÑUrdksa dh 
fofHkUu iztkfr;kas dk forj.k vyx FkkA eSnkuh pqfg;k] el cqMwxk 
dk forj.k dkQh O;kid Fkk tks losZ{k.k fd, x, Ng {ks=ksa esa ls 
ikap esa idM+h xbZ rRi'pkr~ jSVl rqfdZLrkfudl dk LFkku jgk 
ftls dsoy nks {ks=ksa ls gh idM+k x;kA losZ{k.k fd, x, lHkh {ks=ksa 
esa el cqMwxk dh la[;k lokZf/kd ¼88½ FkhA xksnkekas ¼28-3 izfr'kr½] 
?kkl ds eSnkukas o catj {ks=ksa ¼13-64 izfr'kr½ 'kgjh iM+r ¼7-58 
izfr'kr½ o ikWyhgkmlksa esa ¼4-55 izfr'kr½ dh rqyuk esa [ksrkas ls 
lokZf/kd la[;k esa pwgs ¼40-9 izfr'kr½ idM+s x;ssA tkS o xsgaw esa 
Qly esa eSnkuh pqfg;k }jk 14-16 izfr'kr rd uqdlku ntZ fd;k 
x;kA Hk.Mkfjr vukt esa eSnkuh pqfg;k o rqfdZl jSV dk lokZf/kd 
uqdlku lkoZtfud forj.k dh nqdkuksa esa ns[kk x;kA 

ueZnk ugjh {ks= esa d̀Urdksa dh fofo/krk

ueZnk ugjh flapkbZ {ks= esa [kjhQ dh eq[; Qlyksa esa 
eawxQyh] cktjk] fry] vjaMh] ea¡wx] eksB rFkk Xokj o jch dh eq[; 
Qlyksa esa xsg¡w] thjk] ljlkas] lkSaQ] vtokbZu] esFkh o blcxksy 
vkfn FkhA idM+ lwpdkad ds vuqlkj [kjhQ esa fxygjh 
QqukEcwyl fiukUVh ¼3-84 izfr'kr½ iztkfr lokZf/kd Fkh rRi'pkr~ 
VVsjk bf.Mdk ¼31-58 izfr'kr½ xksyqaMk bY;ksVh o jSVl jSVl( 
¼izR;sd 10-53 izfr'kr½ feykfMZ;k eSYVkMk o el elD;wyl( 
¼izR;sd 5-26 izfr'kr½ dk LFkku jgkA jch esa VVsjk bf.Mdk ¼26-93 
izfr'kr½ iztkfr ds pwgs lokZf/kd la[;k esa idM+s x, rRi'pkr~ 
QqukEcwyl fiukUVh ¼19-23 izfr'kr½] xksyqaMk bY;ksVh o esfj;ksful 
gfj;kuh ¼izR;sd 15-38 izfr'kr½ feykfMZ;k eSYVkMk ¼11-54 
izfr'kr½ jSVl jSVl ¼7-69 izfr'kr½ o el elD;wyl ¼3-86 
izfr'kr½ dk LFkku jgkA [kjhQ o jch esa pwgkas dk dqy idM+ 
lwpdkad Øe'k% 5-94 o 5-42 ÑUrd izfr lkS fiatjs izfr fnu jgkA 

August 2017) date of sowing respectively, while blight 
th nd thappeared from 4 , 2  and 6  week respectively. Highest 

root rot incidence and blight severity was recorded in the 

unmanaged plots of both the varieties for all dates of 

sowing.   

The average population of whiteflies per leaf varied 
from 6.2 to 7.5 and 3.7 to 6.7 respectively in unmanaged 
and managed crop of RCG-936, whereas in RCG-1003 it 
ranged from 4.3 to 6.8 per leaf in unmanaged plots as 
compared to 4.2 to 6.1 in managed plots. Similarly 
average number of jassids per leaf varied from 1.1 to 1.3 
and 0.6 to 0.9 in RGC-936 and 0.6 to 1.7 and 0.4 to 0.7 in 
RGC-1003 in unmanaged and managed plots 
respectively.

Distribution and abundance of rodents in cold arid 
ecosystem 

A total of 132 individual rodents belonging to three 
families were recorded from six habitats in cold arid 
regions of Leh-Ladakh. The distribution of rodents varied 

2significantly (X = 85.18; df=5; P<0.01) across the 
habitats. M. booduga was widely distributed, as it was 
recorded from five habitats followed by Rattus 
turkestanicus, which was recorded from two habitats. The 
population of M. booduga was maximum (88) in all the 
habitats. Maximum number of rodents were recorded 
from crop fields (40.9%), followed by godowns and shops 
(28.03%), grassland and barren land at foothills (13.64%) 
urban fallow (7.58%) and poly houses (4.55%). Loss to 
barley and wheat crops due to field mice was 14-16 per 
cent. In storage maximum infestation of rodents (Indian 
field mice and Turkish rat) was observed in PDS shops 
followed by godowns and field storages. 

Rodent diversity in Narmada canal command area. 

The main crops during kharif were groundnut, pearl 
millet, sesame, moong, moth, guar and castor in Narmada 
canal command area, whereas during rabi wheat, barley, 
cumin, mustard, fennel, celery and fenugreek were the 
main crops. The species of rodents encountered during 
kharif were dominated by Funambulus pennanti 
(36.84%), followed by Tatera indica (31.58%), Golunda 
ellioti (10.53%) and Rattus rattus (10.53%), Millardia 
meltada (5.26%) and Mus musculus (5.26%). In rabi T. 
indica (26.93%) was predominant followed by F. 
pennanti (19.23%), G. ellioti and Meriones hurrianae 
(15.38% each), M. meltada (11.54%), R. rattus (7.69%) 
and M. musculus (3.86%). The overall trap index during 
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casMhdksVk csaxkysafll d̀Urd dk tSo ikfjfLFkfrdh 

tks/kiqj 'kgjh {ks= esa casMhdksVk csaxkysafll ds QSyko ds 

fujh{k.k gsrq losZ{k.k esa 'kgj ifjf/k ij fLFkr pks[kk xk¡o ds [ksrkas esa 

bl iztkfr dk izdksi vHkh rd ugha ns[kk x;kA pkSikluh 

vkoklh; {ks= esa bldh xfrfof/k ns[kh x;hA casMhdwV dh 

tula[;k ckluh e.Mh esa e.Mksj e.Mh dh rqyuk esa vis{kkÑr 

de FkhA laiw.kZ o"kZ ds nkSjku 'kgj ifjf/k esa bl ÑUrd dk idM+ 

lwpdkad 1-66 ls 6-66 pwgk izfr lkS fiatjs izfr fnu ds e/; jgk 

rFkk lokZf/kd la[;k ekpZ ekg esa jghA 

mPp d'ks#dh uk'khthokas dk izdksi

uhyxk; o taxyh lwvj dk izdksi tks/kiqj o ukxkSj ftys esa 

dkQh xEHkhj FkkA uhyxk; ds 2&22 la[;k okys dqy 24 ny [ksrkas 

ds ikl fLFkr iM+r esa ns[ks x, ftudk vkØe.k vkl&ikl ds 

[ksrkas esa vf/kd FkkA {ks= ds fdlkuksa ds fy, fctyh izokfgr 

rkjcanh uhyxk; ds izdksi de djus esa dkQh dkjxj lkfcr gqbZA 

rkjcanh ds i'pkr~ {ks= ds fdlkukas dks fiNys o"kZ dh rqyuk ls bl 

o"kZ xktj] xsg¡w o blcxksy dh Qly dk mRikn 2&3 xquk vf/kd 

feykA 

kharif and rabi was 5.94 and 5.42 rodents/100 traps/night 
respectively. 

Bio-ecological investigation on Bandicota bengalensis 

The trapping in the crop fields at the outskirts near 

Chokha village of Jodhpur revealed absence of B. 

bengalensis during monitoring of spread of B. 

bengalensis in various locations of city area. However, in 

the residential area of Chopasani its activity was 

observed. The population of B. bengalensis was 

comparatively less in Basni mandi than Mandore Mandi 

area. The trap index during the year ranged between 1.66 

to 6.66 rodents/100 traps/day with maximum catches 

during March. 

Incidence of higher vertebrate pests 

Incidence of nilgai and wild boar was severe in 

villages of Jodhpur and Nagaur districts. Twenty four 

herds of nilgai in the fallows located near crop fields with 

a herd size ranging from 2-22 was recorded in villages of 

Nagaur and Jodhpur districts. Electrical fencing of crop 

fields proved quite effective in preventing nilgai damage. 

After electric fencing the production of carrot, wheat and 

Isabgol has increased by 2-3 times. 
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xSj&ikjEifjd ÅtkZ L=ksr] d̀f"k ;kfU=dh vkSj ÅtkZ
Non-Conventional Energy Sources, Farm Machinery and Power

lkSj [ksrh%  Qly ,oa fctyh mRiknu

,xzh&oksYVkbd ç.kkyh esa Qlyksa dk çn'kZu

[kjhQ ds nkSjku tks/kiqj esa 105 fd-o‚- ,xzh&oksYVkbd 

ç.kkyh dhs lkSj iSuyksa ds chp ds {ks=ksa esa fofHkUu Qlyksa dh [ksrh 

dh xbZA Qly dh [ksrh ds fy, miyC/k [kkyh LFkku dqy 

LFkkiuk {ks= dk 49 izfr'kr FkkA de Å¡pkbZ okyh Qlysa fo'ks"kr% 

50 ls-eh- ls de] tks dqN ek=k esa Nk;k dks lgu dj ldrh gSa 

vkSj ftUgsa ikuh dh de ek=k dh vko';drk gksrh gS mUgsa 

,xzh&oksYVkbd ç.kkyh esa yxkus ds fy, pquk x;kA [kjhQ ds 

nkSjku eawx] eksB vkSj Xokj tcfd jch dky esa blcxksy] thjk vkSj 

pus dh Qlyksa dks yxk;k x;kA bu —f"k Qlyksa ds vykok] dqN 

vkS"k/kh; ikS/kksa tSls XokjikBk] lksukeq[kh vkSj 'ka[kiq"ih dh ,d 

iafä ih-oh- LFkkiuk ds lkFk ,d vyx Cy‚d esa ckjgeklh Qly 

ds :i esa yxk;k x;kA 

 [kjhQ esa Qly mRiknu ij fd;s ç;ksxksa esa Qly dh 

iSnkokj ij Nk;k dk çHkko fn[kkbZ fn;kA fu;af=r Hkw[kaM esa ewax 

dh iSnkokj 897 fd-xzk- izfr gsDVs;j ik;h x;h] tcfd lkSj iSuyksa 

ds chp ds {ks= esa vkSlr mit 735 fd-xzk- izfr gsDVs;j ik;h x;hA 

chp dh txg esa lkSj iSuyksa ds utnhd ewax dh iSnkokj 704 

Solar farming: Crop production and electricity 
generation 

Performance of crops in agri-voltaic system

Crops were cultivated at interspace areas between 
PV arrays of 105 kW agri-voltaic system at Jodhpur 
during kharif season of 2017. The interspace area 
available for cultivation of crops was 49 per cent of the 
total installation area. Crops with low height preferably 
less than 50 cm and which can tolerate certain degree of 
shade and require less amount of water have been selected 
for growing in agri-voltaic system. Following crops have 
been grown during kharif season: Vigna radiata (mung 
bean), Vigna aconitifolia (moth bean) and Cyamopsis 
tetragonoloba (clusterbean) whereas during rabi season 
Plantago ovata (isabgol), Cuminum cyminum (cumin), 
and Cicer arietinum (chickpea) have been grown (Fig. 8.1 
and 8.2). Apart from these arable crops, few medicinal 
plants have also been grown as perennial crop in a 
separate block with one row PV installation e.g. Aloe vera 
(gwarpatha), Cassia angustifolia (sonamukhi) and 
Convolvulus pluricaulis (shankhpushpi).

Field experiments on crop production in agri-voltaic 
system during kharif showed the effect of shading on crop 

fp= 8-1 [kjhQ esa ,xzh&oksYVkbd ç.kkyh esa mxkbZ x;h Qlysa 
Fig. 8.1 Crops grown in agri-voltaic system during kharif season

Mung bean Moth bean Clusterbean

Sonamukhi Aloe vera Shankhpushpi
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fd-xzk- izfr gsDVs;j tcfd iSuyksa ls nwj mit 933 fd-xzk- izfr 

gsDVs;j ik;h x;hA Qly dh mit ij Nk;k dk blh rjg dk 

çHkko eksB vkSj Xokj esa Hkh ns[kk x;kA lkSj iSuyksa ds utnhd eksB 

dh mit 138 fd-xzk- izfr gsDVs;j ik;h x;h] tcfd lkSj iSuyksa ls 

nwj mit 269 fd-xzk- izfr gsDVs;j ik;h x;hA lkSj iSuyksa ds 

utnhd Xokj dh iSnkokj 238 fd-xzk- izfr gsDVs;j ik;h x;h] 

tcfd lkSj iSuyksa ls nwj mit 349 fd-xzk- izfr gsDVs;j ik;h 

x;hA

vkS"k/kh; Qlyksa tSls lksukeq[kh] XokjikBk vkSj 'ka[kiq"ih dk 

fodkl Hkh ihoh e‚Mîwy dh Nk;k ls dkQh çHkkfor gqvkA 

lksukeq[kh dh tSo vkSj cht mit iw.kZ ihoh vko`Ùk {ks= dh rqyuk 

esa v/kZ ihoh vko`Ùk {ks= ls vf?kd ik;h x;hA iÙkh dk tSo æO;eku 

vkSj XokjikBk dh iÙkh pkSM+kbZ iw.kZ ihoh vko`Ùk {ks= dh rqyuk esa 

v/kZ ihoh vko`Ùk {ks= esa T;knk Fkh] gkykafd iÙkh dh yackbZ iw.kZ ihoh 

vko`Ùk {ks= esa vf/kd ik;h x;hA bldk laHkkfor dkj.k gks ldrk 

gS fd v/kZ ihoh vko`Ùk {ks= esa ihoh e‚Mîwy ds chp esa [kkyh txg 

j[kh x;h gS rkfd iw.kZ ihoh vko`Ùk {ks= ds eqdkcys tehu ij lkSj 

fofdj.k vf/kd ek=k esa ços'k dj ldsA

,xzh&oksYVkbd ç.kkyh esa feêh dh ueh dh xfr'khyrk

,xzh&oksYVkbd ç.kkyh {ks= esa fofHkUu LFkkuksa ij feêh esa 

ueh 10 ls-eh- eksVh ijr vkSj 1 ehVj dh xgjkbZ rd ¼uewuksa dh 

la[;k¾29½ lkIrkfgd varjky ij ekbØks&xksQsj ;a= }kjk ekih 

x;hA o"kZ 2017 ds [kjhQ dky esa feêh dh ueh dh ek=k esa 

cnyko dj fp= 8-3 esa çLrqr fd;k x;k gSA tqykbZ ls vDVwcj 

rd Qly fodkl vof/k ds nkSjku lrgh ijrksa dh rqyuk esa e`nk 

ueh ges'kk milrgh ijrksa ¼30&100 ls-eh-½ ij T;knk ik;h x;hA 

lrgh ijr ij feêh dh ueh dh vkSlr ek=k 13-56 izfr'kr ik;h 

x;h tcfd milrgh ijr ij ;g 14-7 izfr'kr ik;h x;hA

yield. The yield of mung bean (Vigna radiata) was 897 kg 
-1ha  in control plot whereas the average yield in interspace 

-1areas of PV arrays was 735 kg ha . In interspace areas, the 
yield of mung bean near to PV array structure was 704 kg 

-1ha  whereas the yield away from the PV array structure 
-1was 933 kg ha . Similar trend effect of shade on crop yield 

was also observed in moth bean (Vigna aconitifolia) and 
clusterbean (Cyamopsis tetragonoloba). The yield of 

-1moth bean near PV array structure was 138 kg ha , 
whereas the yield away from the PV array structure was 

-1269 kg ha . Yield of clusterbean near PV array structure 
-1was 238 kg ha , whereas the yield away from the PV array 

-1structure was 349 kg ha . 

Vegetative growth of medicinal crops e.g. 
sonamukhi (Cassia angustifolia), gwarpatha (Aloe vera), 
shankhpushpi (Convolvulus pluricauli) was also 
significantly affected by the shade of PV modules. 
Biomass and seed yield of sonamukhi was higher under 
half PV coverage than full PV coverage. Even, the leaf 
biomass and leaf width of aloe vera was higher under half 
PV coverage than under full PV coverage although the 
leaf length was higher under full PV coverage, probably 
due to the fact that a gap between PV modules are kept in 
half PV coverage condition to allow penetration of more 
amount of radiation on ground than under full PV 
coverage condition. 

Soil moisture dynamics in agri-voltaic system

Soil moisture content of different soil layers of 10 cm 
thickness and up to 1 m soil depth at different locations 
(N=29) within the agri-voltaic system was measured at 
weekly interval using micro-Gopher soil moisture probe. 
Variations of soil moisture during kharif season of 2017 
are presented in Fig. 8.3. Soil moisture content was 

fp= 8-2 jch esa ,xzh&oksYVkbd ç.kkyh esa mxkbZ x;h Qlysa
Fig. 8.2 Crops grown in agri-voltaic system during rabi season

Isabgol Cumin Chickpea
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,xzh&oksYVkbd ç.kkyh ls o"kkZ ty lap;u

ihoh e‚Mîwy dh Åijh lrg ls ckfj'k dk ikuh bdB~Bk 

djus vkSj ,d Hkwfexr ty HkaMkj.k Vkads esa bls laxzg djus ds 

fy, ds fy, ,d ty lap;u ç.kkyh dh :ijs[kk cukbZ xbZ vkSj 

mls fodflr fd;k x;kA ty lap;u ç.kkyh esa vk;rkdkj ,e-

,l- pn~nj ls cuh ty laxzgd ukyh] Hkwfexr ty lais"k.k ds 

fy, 4 bap O;kl ds ihohlh ikbi vkSj 1 yk[k yhVj {kerk dk 

Hkwfexr ty HkaMkj.k Vkadk 'kkfey gSaA bl ç.kkyh ls tks/kiqj esa 

laHkkfor okf"kZd vkSlr o"kkZ 384 fe-eh- ds vk/kkj ij ,d o"kZ esa 

ihoh e‚Mîwy dh lrg ls yxHkx 1-5 yk[k yhVj ikuh dk lap; 

fd;k tk ldrk gSA laxzfgr ikuh dk mi;ksx ,xzh&oksYVkbd 

ç.kkyh esa mxkbZ tkus okyh Qlyksa dks iwjd flapkbZ çnku djus ds 

lkFk ihoh e‚Mîwy dh Åijh lrg ls tek /kwy dks lkQ djus ds 

fy, fd;k tkrk gSA vuqeku yxk;k x;k gS fd 1 ,dM+ ds {ks= esa 

37-5 fe-eh- dh iwjd flapkbZ ds fy, bl ty HkaMkj.k Vkadk esa 

laxzghr ikuh dk mi;ksx fd;k tk ldrk gSA

,xzh&oksYVkbd ç.kkyh ls ÅtkZ mRiknu

tks/kiqj esa] fctyh mRiUu djus ds fy, çHkkoh lkSj fofdj.k 

,d fnu esa vkSlru 4&5 ?kaVs ds fy, miyC/k gSA blfy,] tks/kiqj 

esa 1 fdyksokV ihoh flLVe ls çfr fnu 4&5 ;wfuV fctyh 

mRiknu dh laHkkouk gSA bl çdkj] tks/kiqj esa 105 fdyksokV 

always found higher at subsurface layers (30-100 cm) 
than surface layers during crop growth period from July to 
October. Average soil moisture content at surface layer 
was 13.56 per cent whereas at subsurface layer it was 14.7 
per cent.

Rainwater harvesting from agri-voltaic system

Water harvesting system to collect rainwater from 
top surface of PV module and to store it in an underground 
water storage tank has been designed and developed. The 
water harvesting system consists of rectangular MS sheet 
water collector channels, underground water conveying 
PVC pipes of 4 diameter and an underground water 
storage tank of 1 lakh litre capacity. The system has a 
potential to harvest about 1.5 lakh litre of rain water 
from top surface of PV modules in a year at Jodhpur with 
an average annual rainfall of 384 mm. The stored 
water is to be used for washing PV panels and to provide 
supplemental irrigation to the crops to be grown in the 
agri-voltaic system. It has been estimated that the 
stored water in this reservoir can be used for 
supplemental irrigation of 37.5 mm irrigation over an area 
of 1 acre.

Energy generation from agri-voltaic system

At Jodhpur, effective solar irradiation to generate 
electricity is available for an average of 4-5 hours in a day. 
Therefore, 1 kW PV system at Jodhpur is expected to 

fp= 8-3 [kjhQ ds nkSjku ,xzh&oksYVkbd ç.kkyh ds varjky {ks=ksa esa feêh dh ueh dh fHkUurk
Fig. 8.3 Soil moisture variation at interspace areas of agri-voltaic system during kharif 
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,xzh&oksYVkbd ç.kkyh ,d Li"V /kwi okys fnu esa de ls de 420 

fdyksokV fctyh cukus esa l{ke gSA LFkkfir iz.kkyh dh dqy 105 

fdyksokV {kerk esa] 100 fdyksokV {kerk okys ihoh e‚Mîwy] nks 50 

fdyksokV buoVZj ls tqM+s gSa] tks usV ehVfjax flLVe ds ek/;e ls 

LFkkuh; fctyh fxzM ls tqM+s gq;s gaSA LdkMk ç.kkyh ds ek/;e ls 

LFkkfir ,xzh&oksYVkbd ç.kkyh ls ÅtkZ mRiknu dh fuxjkuh dh 

xbZA fnlacj vkSj tuojh ds eghus ds nkSjku vkSlr ihoh mRiknu 

50 fdyksokV buoVZj esa 203 fdyksokV tcfd bl vof/k ds nkSjku 

vkSlr lkSj fofdj.k yxHkx 3-69 fdyksokV ?kaVk izfr oxZ ehVj 

izfr fnu ik;k x;k ¼fp= 8-4½A

lkSj ihoh mRiknu ij i;kZoj.kh; ekinaMksa dk çHkko 

ihoh e‚Mîwy dk rkieku lkSj ihoh mRiknu ij udkjkRed 

çHkko Mkyrk gSA blfy,] ts&çdkj ds FkeksZdWiy ds lkFk 32 

pSuy MsVk ykWxj ds }kjk ifjos'k ds rkieku vkSj ihoh e‚Mîwy ds 

rkieku dks 10 feuV ds varjky ij ekik x;kA ;g ns[kk x;k gS 

fd ihoh e‚Mîwy dk rkieku ges'kk fnu ds nkSjku ifjos'k rkieku 

ls 15&20º lsaVhxszM T;knk jgrk gS ftlls lkSj ihoh mRiknu de 

gks tkrk gSA lkSj iSuyksa ij /kwy dk Hkh udkjkRed izHkko iM+rk gS 

D;ksafd ;g lkSj ihoh e‚Mîwy ds mij dkap dh lrg dh 

ikjnf'kZrk dks de djrh gSA blfy, vuqdwy mRiknu çkIr djus 

ds fy, ihoh e‚Mîwy dh lQkbZ ,d fu;fer çca/ku izfØ;k gSA 

xfeZ;ksa ds eghuksa ds nkSjku lIrkg esa ,d ckj vkSj lfnZ;ksa esa 

i[kokM+s esa ,d ckj lQkbZ dh x;hA 15 fnuksa dh vof/k esa lkSj 

ihoh e‚Mîwy ij tek /kwy dh ek=k yxHkx 19-2 xzke izfr oxZ 

generate electricity of 4-5 kWh unit per day. Thus, 105 kW 
agri-voltaic system in Jodhpur is capable of generating at 
least 420 kWh unit of electricity on a clear sunny day. Out 
of total 105 kW capacity of the installed system, 100 kW 
capacity PV modules are connected with two 50 kW 
inverter, which are further connected to local electricity 
grid through net metering system. Energy generation from 
installed agri-voltaic system was monitored through 
SCADA system. Average PV generation during the month 
of December and January was found 203 kW in a 50 kW 
inverter whereas the average solar irradiation during the 

-2 -1period is about 3.69 kWh m  day  (Fig. 8.4).

Effect of environmental parameters on solar PV 
generation

Temperature of PV module has a negative effect in 
solar PV generation. Thus, J-type thermocouple with 32 
channel data logger was used to measure ambient 
temperature and PV module temperature at 10 minute 
interval. It has been observed that PV module temperature 
was always about 15-20°C higher than ambient 
temperature during day time and thus reduces the solar PV 
generation. Deposition of dust has also a negative role on 
solar PV generation since it reduces the transparency of 
the top glass surface of solar PV module. Cleaning of PV 
modules is therefore a regular management practice to get 
optimum PV generation. Cleaning with water soaked 
wiper once in a week during summer months and once in a 
fortnight during winter months has been followed. 
Quantification of deposited dust revealed a deposition of 

-2about 19.2 g m  on solar PV module during a period of 15 
days. Particle size distribution of deposited dust using 

fp= 8-4 50 fdyksokV buoVZj vkSj lkSj fofdj.k }kjk lkSj ihoh mRiknu dh nSfud fHkUurk
Fig. 8.4 Daily variation of solar PV generation by a 50 kW inverter and solar irradiation 



105

ehVj ik;h x;hA ystj d.k vkdkj fo'ys"kd ds mi;ksx ls tek 

/kwy dk d.k vkdkj forj.k ls Kkr gqvk fd tek /kwy dk d.k 

O;kl 231-36 usuks eh- ¼Mh ½ ls 318-03 usuks eh- ¼Mh ½ rd gSA10 090

voLFkk ifjorZu inkFkZ vk/kkfjr izdk'k oksYVh;@Å"eh; 

gkbfczM lkSj 'kq"dd dk fodkl 

,d voLFkk ifjorZuh; inkFkZ vk/kkfjr lkSj Ádk'k 

oksYVh;@m"eh; gkbfczM lkSj 'kq"dd dk js[kkadu ,oa fuekZ.k 

fd;k x;kA bl lkSj 'kq"dd dk fuekZ.k bl rjg fd;k x;k fd 

lkSj iSuy ,oa lkSj rkih; laxzkgd ls fo|qr ,oa rkih; ÅtkZ dk 

mRiknu gks ldsA ;g 'kq"dd laxzg.k bdkbZ ,oa 'kq"du d{k }kjk 

fufeZr gksrk gSA blesa Mh-lh- ia[kk] izdk'k oksYVh; iSuy ,oa 

ihlh,e d{k gksrs gSa ¼fp= 8-5½A izdk'k oksYVh; iSuy ls 'kq"dd 

ds ck¡;h vksj fLFkr Mhlh ia[kk dks pykus dh O;oLFkk dh xbZ gS 

ftlls fd ;g QksLMZ laogu 'kq"dd dh rjg dke dj ldsA bl 

'kq"dd dk vkdkj 1250 × 850 fe-eh- dk gS tks thvkbZ pÌj ¼22 

xst½ ls cuk gksrk gSA 'kq"dd ds Åij 4 fe-eh- eksVkbZ dk lk/kkj.k 

dkap yxk;k x;k gSA laxzkgd bdkbZ dk {ks=Qy 1-06 oxZ eh- gSA 

blesa 10 okWV dk ia[kk yxk gS tks ue gok dks ckgj dh vksj 

Qsadrk gsA bl ia[ks dks 20 okWV ds lkSj iSuy ls pykrs gSaA blesa 

nks cM+s ¼840 × 600 fe-eh-½ ,oa nks NksVs ¼400 × 600 fe-eh-½ vkdkj 

dh Mªkbax Vªs gksrh gSA 'kq"dd ds isUns dh rjQ cxy esa N% 

IykfLVd dh ikbZi yxkbZ xbZ gS ftlds }kjk ckgj dh gok vUnj 

laser particle size analyzer showed that particle diameter 
of the deposited dust ranged from 231.36 nm (D ) to 10

318.03 nm (D ).90

Development of Phase Change Material (PCM) based 
photovoltaic thermal (PVT) hybrid solar dryer 

A Phase Change Material (PCM) based photovoltaic 
thermal (PV/T) hybrid solar dryer has been designed and 
fabricated in such a way that it enabled the combined 
production of electric energy and thermal energy from the 
photovoltaic panel and flat plate collector. The dryer 
consists of a collector unit, drying chamber, DC fan, PV 
panel and PCM chamber for thermal storage (Fig. 8.5). 
The PV module was provided at left side of solar collector 
to operate a DC fan for forced mode of operation. Dryer 
having a size 1250 mm × 850 mm was prepared using 
galvanised steel sheet (22 gauge), which consist of four 
drying trays. The clear window glass (4mm thick) is 
provided at the top of box. The area of collector designed 

2for the dryer is 1.06 m  with a DC fan of 10 watt, which 
will be used for exhausting moisture with the help of a 
solar panel of 20 Wp (Fig. 8.5). The dimension of two 
drying trays made of stainless steel angle frame and 
stainless steel wire mesh was 0.84 × 0.60 m and that of two 
half trays was 0.40 × 0.60 m. Six plastic pipes are fixed in 
the back wall of the dryer just below the trays to introduce 
fresh air at the base. A PCM thermal energy storage 
system was placed below the drying chamber in 
aluminium boxes. The PCM  used were polyethylene s

fp= 8-5 voLFkk ifjorZjuh; inkFkZ vk/kkfjr lkSj Ádk'k oksYVh;@m"eh; gkbfczM lkSj 'kq"dd
Fig. 8.5 PCM based PVT hybrid solar dryer
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vkrh gSA Mªkbax Vªs ds uhps voLFkk ifjorZu inkFkZ fMCcs esa j[kk 

tkrk gSaA nks izdkj ds ih-lh-,e-] ih-bZ-th- 600 ¼xyukad 17º ls 

23º lsaVhxszM½ ,oa ih-bZ-th- 1000 ¼xyukad 33º ls 40º lsaVhxszM½ 

dks Øe'k% lnhZ ,oa xfeZ;ksa esa iz;ksx fd;k x;kA bu inkFkksZa }kjk 

laxzfgr ÅtkZ dk mi;ksx] jkr esa Qy ,oa lCth lq[kkus esa fd;k 

x;kA

izdk'k oksYVh; ladj lkSj 'kq"dd dk ewY;kadu

csj] xksank] VekVj] ikyd] xktj] dsj] vkaoyk vkSj lkaxjh 

dks lq[kkus esa bl 'kq"dd dk iz;ksx fd;k x;kA bl 'kq"dd esa 

vf/kdre rkieku 70&74º lsaVhxszM ik;k x;k tks fd Qy ,oa 

lfCt;ksa dks vUnj j[kus ij ?kVdj rkieku 60 ls 62º lsaVhxszM 

rd gks x;k tcfd ckgj dk rkieku 23 ls 26º lsaVhxszM Fkk ¼fp= 

8-6½A VekVj dh vknzZrk 95 izfr'kr ls ?kVdj 4-5 izfr'kr] ikyd 

93 ls 4-5 izfr'kr] xktj 71 ls 12 izfr'kr] csj 80 ls 26 izfr'kr 

,oa xksank 85 ls 10 izfr'kr ds Lrj ij 2 ls 3 fnuksa ds vUnj vk 

xbZ ¼fp= 8-7½A csj dh 'kq"du fo'ks"krk dk v/;;u pkj ekWMyksa ds 

}kjk fd;k x;kA yksxkfjFe ¼y?kqx.kd½ ekWMy }kjk mPp fu/kkZj.k 
2xq.kkad ¼COD½ ,oa fuEu ¼x ½ ,oa RSME ik;s x;s] ftlls csj dh 

'kq"du fo'ks"krk dh lVhd Hkfo";ok.kh laHko gks ldhA tc 'kq"dd 

esa 18 fd-xzk- csj lq[kk;k x;k csj dk vknzZrk izlkj.k ¼D ½ 3-34 × eff

&7
10  izfr oxZ ehVj izfr lsdaM ik;k x;kA bl lkSj 'kq"dd dh 

vkSlr n{krk 16-7 izfr'kr ikbZ xbZA

ysg&yík[k esa [kqckuh dk lkSj 'kq"du

ydM+h ls cus <k¡ps ¼228 ls-eh- yEckbZ] 178 ls-eh- pkSM+kbZ 

vkSj 71 ls-eh- dsaæh; Å¡pkbZ½ dk mi;ksx dj ,d:i QSyko ds 

lkFk f=dks.kh; vk—fr esa ,d lqjaxuqek lkSj 'kq"dd fodflr 

glycol (PEG) 600 (melting temperature 17-23ºC) during 
winter and polyethylene glycol (PEG) 1000 (melting 
temperature 33-40ºC) during summer season. The boxes 
were placed at bottom of the drying chamber and PCM 
was stored in these boxes that gets melted during day time 
and stores energy in the form of latent and sensible heat. 
This stored heat is utilized during night time for drying of 
arid fruits and vegetables.

Performance evaluation of PV/T hybrid solar dryer 

Ber, gonda, tomato, spinach, carrot, ker and sangri 
were dehydrated in PV/T hybrid solar dryer. The 
maximum stagnation temperature observed inside the 
drying chamber that was 70-74°C and on loading different 
produces the maximum temperature reduced to 60-62°C, 
when the outside ambient temperature was 23-26°C on a 
clear sky condition (from 8:00 hr to 18:00 hr) during the 
study (Fig. 8.6). During the drying process, moisture 
content of tomato was reduced from 95 per cent (wet 
basis) to about 4.5 per cent, in spinach 93 to 4.5 per cent, in 
carrot 71 to 12 per cent, in ber 80 to 26 per cent and in 
gonda it was reduced from 85 to 10 per cent within 2 to 3 
days in solar dryer for tomato, spinach, carrot and gonda 
and 8 days for ber (Fig. 8.7). The drying characteristics of 
the ber fruit was studied and the drying data were fitted to 
four mathematical models. The logarithmic model, which 
gave higher values of coefficient of determination and 
lower values of reduced chi-square and RMSE was 
considered the best for predicting the drying 
characteristics of ber fruits. The moisture diffusivity (D ) eff

-7 2 -1of ber fruits was 3.34 × 10  m s  during the experiment for 
a loading rate of 18 kg. The average efficiency of the 
hybrid photovoltaic thermal (PV/T) solar dryer was 16.7 
per cent, respectively.

fp= 8-6 le; ds lkFk rkieku vkSj lkSj moZjrk esa cnyko
Fig. 8.6 Temperature and solar insolation variation with time 

fp= 8-7 le; ds lkFk csj esa ueh dh ek=k esa cnyko
Fig. 8.7 Variation of moisture content in ber 

solar drying against drying time
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fd;k x;k ¼fp= 8-8½A 60&70 fdyksxzke rkts [kqckuh Qy dks 

j[kus ds fy, 115 × 78 ls-eh- ds pkj Vªs fudkyus ds fy;s yxk, 

x,A lkSj fofdj.k vkifrr gksus ds fy, nksuksa <kyksa ij 6 'kh'ks ds 

vkoj.k yxk, x,A ueh fudklhs ds fy, ik'oZ f=dks.kh; Hkqtkvksa 

dks tkyhuqek f[kM+dh ds :i esa cuk;k x;kA 'kq"du ç;ksx ds 

nkSjku vf/kdre lkSj fofdj.k çkIr djus ds fy, lkSj 'kq"dd dks 

iwjc&if'pe fn'kk esa LFkkfir fd;k x;kA fodflr lkSj 'kq"dd 

¼fp= 8-9½ esa vxLr&flrEcj ekg ¼2017½ ds nkSjku ysg esa [kqckuh 

'kq"du ç;ksx lapkfyr fd;kA lewps Qyksa dks lq[kkus dh rqyuk esa 

vk/ks Qyksa ¼cht jfgr½ ds 'kq"du ls le; dh dkQh cpr gqbZA 

lewps Qyksa dks 2-64 ls 0-171 fd-xzk- ueh izfr fd-xzk- 'kq"d inkFkZ 

rd lq[kkus esa lkSj 'kq"dd us 11 fnuksa dk le; fy;k] tcfd vk/ks 

Qy 4-775 ls 0-107 fd-xzk- ueh izfr fd-xzk- 'kq"d inkFkZ rd 6 

fnuksa esa lw[k x,A ekStwnk 'kq"du ç.kkyh dh rqyuk esa uo fodflr 

lkSj 'kq"dd esa Qy rsth ls lw[ksA ekStwnk 'kq"dd esa iwjs Qy 13 

fnuksa ds ckn Hkh 2-594 ls 0-858 fd-xzk- ueh izfr fd-xzk- 'kq"d 

inkFkZ rd gh igqap ldhA rnksijkar] lw[ks Qyksa dks Øe'k% 0-107] 

0-089 o 0-776 fd-xzk- ueh izfr fd-xzk- 'kq"d inkFkZ ij 

tSo&jklk;fud fo'ys"k.k fd;k x;kA uofodflr vkSj ekStwnk 

'kq"ddksa esa lewps Qyksa dh rqyuk esa uofodflr 'kq"dd ds vk/ks 

Qy esa lokZf/kd chVk&dSjksVhu vkSj ykbdksihu ik;s x;s 

¼rkfydk 8-1½A

cktjk ¶ysDl vk/kkfjr rR{k.k HkksT; mRikn dk fodkl 

Solar dryer for apricot at Leh-Ladakh 

A tunnel type solar dryer in even span triangular 
shape was developed from the wooden frame with the 
length 228 cm, width 178 cm and central height 71 cm 
(Fig. 8.8). Four drying trays of size 115 cm  78 cm were 
provided to hold the 60-70 kg of fresh apricot fruit. The 6 
glazing on both the slant were provide to trap the solar 
radiation. The side triangular walls were kept of wire 
mesh window for moisture evacuation. The solar dryer 
was installed in east-west orientation to trap maximum 
solar radiation during drying experiments.  

Experiments on drying of apricot at Leh were 
conducted during August-September in the developed 
solar dryer (Fig. 8.9). Drying of halve fruits resulted in 
considerable time saving compared to the whole fruits. 
Solar drying took 11 days to dry whole fruits from 2.64 to 

-10.171 kg kg  (wet vs. dry matter), whereas halves fruits 
-1(without seed) dried in 6 days from 4.775 to 0.107 kg kg  

(wet vs. dry matter). Experiment also revealed that the 
drying of whole fruit was appreciably faster in the newly 
developed solar dryer, compared to the existing drying 
methods. The moisture content of full fruits in the existing 
dryer reduced to 0.858 from initial moisture of 2.594 kg 

-1kg  (wet vs. dry matter) after 13 days of operation.

The dried fruits were further analyzed biochemically 
-1at 0.107, 0.089 and 0.776 kg kg  (wet vs. dry matter). The 

half fruit of developed dryer was found with highest β-

carotene (34.62 mg/100 g) and lycopene (3.24 mg/100 g) 
as compared to the full fruits in the newly developed and 
existing dryers (Table 8.1).

fp= 8-8 ysg esa fodflr lkSj [kqckuh 'kq"dd
Fig. 8.8 Solar dryer for apricot developed at Leh

fp= 8-9 [kqckuh dh ueh esa ¼fd-xzk- izfr fd-xzk-½ le; ds
lkFk ifjoZru ¼ueh cuke 'kq"d inkFkZ½

-1Fig. 8.9 Change in moisture content (kg kg ) of Apricot
with time (wet vs. dry matter)
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¶ysDl cukus dh e'khu dk fodkl

cktjs dh [kir dks lqfo/kktud cukus ds fy, cktjs ds 

¶ysDl ¼iksgk½ cukus ds ;U= dk fodkl fd;k x;kA cktjs ds 

feJ.k ls çlaL—r mRiknksa ,oa mldh HkaMkj.k vof/k c<+kus ds 

fy; çlaLdj.k ekinaMksa dks ekudh—r fd;k x;kA cktjs ds 

¶ysDl cukus ds fy;s ncko rduhd ij vk/kkfjr ;U= fodflr 

fd;k x;kA blesa ,d leku nj ls lkexzh çokg ¼cktjk½ ds fy, 

,thVsVj ds lkFk QhfMax g‚ij cuk;k x;k rFkk lh&<k¡ps ¼ykSg½ 

ij ;qä dBksj Økse bLikr dk jksyj ¼csyu½ lsV cuk;k x;kA 

¶ysDl ds fy, nkus dks nckus gsrq csyu dks foijhr fn'kk esa ?kqekus 

ds fy, ,d LçksdsV lewg yxk;k x;kA csyu dh xfr 100 ?kw.kZu 

çfr feuV rd de djus gsrq oh&pj[kh lewg }kjk csyu 

vlsEcyh dks nks pj.kksa esa xfr çnku dh x;hA ykSg ds <k¡ps ij 

;U= dks LFkkfir fd;k x;k ¼fp= 8-10½A lqj{kk dkj.kksa dks /;ku 

esa j[krs gq, nksuksa fljksa ds ?kw.kZu Hkkxksa ij vkoj.k yxk, x,A 

vk/kkj ds ry esa ,d eksVj yxkbZ x;h rFkk oh&iêh pj[kh lewg 

Development of pearl millet flakes based instant food 
products

Development of flaking machine

To enhance shelf life and convenience for 
consumption, pearl millet flaking machine was developed 
(Fig. 8.10) and processing parameters were standardized 
for production of flakes. The machine consisted of a 
feeding hopper (MS sheet, 300 × 300 × 240 mm) with an 
agitator for uniform feeding. Roller assembly was made 
of hard chrome steel (150 mm and 355 mm length). A 
sprockets set was fitted to rotate rollers in opposite 
directions to compress the grain for preparation of flakes. 
The assembly was getting drive through V-pulley set in 
two stages to reduce roller rotation up to 100 rpm. The 
machine was mounted on an angle iron frame (565 × 670 × 
610 mm). Covers were provided over rotating parts at 
both the ends of machine considering ergonomic safety 
factor. An electric motor was fitted at the bottom of stand 
and rotational power was transmitted to the rollers and 
agitator of feeding unit through V-belt pulley assembly. 
An outlet tray was fitted at the bottom of stand to collect 

fp= 8-10 cktjk ¶ysDl cukus dh e'khu dk js[kkfp=
Fig. 8.10 Schematic view of flaking machine

fp= 8-11 ¶ysDl cukus dh e'khu
Fig. 8.11 Flaking machine
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}kjk csyu vkSj QhfMax bdkbZ ds ,thVsVj dks ?kw.kZu 'kfä esa 

lapkfyr fd;k x;kA rS;kj ¶ysDl ds laxzg.k gsrq vk/kkj ds 

fupys Hkkx esa fudkl Fkky dks yxk;k x;kA ;U= dh {kerk 

60&80 fd-xzk- çfr ?kaVs ikbZ x;h rFkk bldh dher 30]000 #i;s 

vkadh xbZ ¼fp= 8-11½A

cktjk ¶ysDl çlaLdj.k dk ekudhdj.k

fHkUu çlaLdj.k ifjfLFkfr;ksa ;kfu Vh&1 ¼3 ?kUVs fHkxksuk½] 
Vh&2 ¼5 feuV fHkxksuk 5 feuV Hkki esa idkuk½] Vh&3 ¼10 feuV 
fHkxksuk 5 feuV Hkki esa idkuk½] Vh&4 ¼20 feuV fHkxksuk 5 feuV 
Hkki esa idkuk½] Vh&5 ¼30 feuV fHkxksuk 5 feuV Hkki esa idkuk½] 
Vh&6 ¼10 feuV fHkxksuk 15 ikSaM çfr oxZ bap ncko ij 1 feuV 
idkuk½] Vh&7 ¼20 feuV fHkxksuk 15 ikSaM çfr oxZ bap ncko ij 1 
feuV idkuk½ ij ;U= }kjk cktjk ¶ysDl cuk;s x;sA ydM+h ds 
ewly vkSj vks[kyh esa gkFk ls dqVkbZ Vh&8 ¼5 feuV fHkxksuk ,oa 
gkFk ls dqVkbZ½ }kjk Hkh cktjk ¶ysDl cuk;s x;sA fofHkUu mipkjksa 
}kjk cuk;s cktjk ¶ysDl dh eksVkbZ vkSj vkHkklh ?kuRo dks ekik 
x;kA vkHkklh ?kuRo 345&430 fd-xzk- izfr ?ku ehVj dh lhek esa 
ik;k x;kA nkc fof/k }kjk idk;s x, uewuksa Vh&6 vkSj Vh&7 ds 
fy, vkHkklh ?kuRo mPpre] tcfd okf"ir uewuksa ds fy, 
fuEure ik;s x;sA Vh&3 vkSj Vh&4 ds fy, vkHkklh ?kuRo o 
eksVkbZ fuEure ik;s x;sA vU; ekinaM tSls olk vo'kks"k.k {kerk] 
ty vo'kks"k.k {kerk] ty foys;rk lwpdkad] ik;lhdj.k {kerk 
lwpdkad vkSj ik;lu fLFkjrk lwpdkad Hkh fudkys x,A fuEu 
vkHkklh ?kuRo vkSj :ijax ds vk/kkj ij Vh&3 vkSj Vh&4 dks vkxs 
çlaLdj.k ds fy, pquk x;kA

the prepared flakes. The flaking capacity of machine was 
-1found 60-80 kg h  for pearl millet. Cost of the machine 

was estimated to be INR 30,000 (Fig. 8.11).

Standardization of processing for pearl millet flakes 

Pearl millet flakes were prepared by using machine 
at different processing conditions namely T (3 hrs 1 

soaking), T (5 min soaking + 5 min steaming), T (10 min 2 3 

soaking + 5 min steaming), T (20 min soaking + 5 min 4 

steaming), T (30 min soaking + 5 min steaming), T (10 5 6 

min soaking + pressure cooking at 15 psi for 1 min), T (20 7 

min soaking + pressure cooking at 15 psi for 1 min). Pearl 
millet flakes were also prepared by hand pounding T (5 8 

hrs soaking + hand pounding) in a wooden pestle and 
mortar.

Thickness and bulk density were measured for the 
flakes produced by different treatments. Bulk density 

-3ranged from 345 to 430 kg m . Highest bulk density was 
observed for pressure cooked samples T and T while bulk 6 7, 

density was least for steamed samples. Lowest bulk 
density and thickness was observed forT (10 min soaking  3 

+ 5 min steaming) and T (20 min soaking + 5 min 4 

steaming). Other parameters such as fat absorption 
capacity, water absorption capacity and solubility index, 
emulsification capacity and emulsion stability were also 
determined. Based on the desirability of low bulk density 
and visual appearance, T (10 min soaking + 5 min 3 

steaming) and T (20 min soaking + 5 min steaming) were 4 

selected for further processing. 
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cékh {ks= esa eky/kkfj;ksa ds vk; ds L=ksr

céh {ks= 19 iapk;rksa o 48 xk¡oksa esa QSyk gqvk gS rFkk ;gk¡ dh 

dqy vkcknh 21]338 ¼2011&12 ds vuqlkj½ gSA ;gka ds ?kqqEedM+ 

pjokgk leqnk; dks eky/kkjh ds uke ls tkuk tkrk gS tks 

cgqla[;r gSA eky/kkjh Hkwfeghu o Áoklh gSa vkSj i'kq/ku buds 

vk; dk Áeq[k L=ksr gSA ;s i'kqikyu ds fy, xkspj ij fuHkZj gSA 

eq[; :i ls céh HkSal] dksdjst xk;] HksM+] cdjh o Å¡V buds 

ikyrw i'kq gSA 1960 ds n'kd esa bl {ks= esa vuqekfur 50]000 

dkadjst uLy dh xk;sa FkhA 1982 ls 1992 esa yxkrkj lw[ks ls 

ekuo o i'kq/ku la[;k esa fxjkoV vkbZA HkSal dh rqyuk esa xk;ksa dh 

la[;k esa Hkkjh fxjkoV vkbZA bl vof/k ds vykok] HkSal dh la[;k 

esa fujUrj o`f) gks jgh gSA 2007 o 2012 ds chp xk;] HksM+ vkSj 

cdjh dh vkcknh esa fQj ls fxjkoV vkbZA 2012 esa ekuo o i'kq/ku 

dk vuqikr 2-73 FkkA i'kq/ku esa céh HkSal dk vkfFkZd ;ksxnku o 

la[;k esa vf/kd gSA tks blds {ks= ds thokdksiktZu rFkk vkfFkZdh 

esa blds egRo dks fn[kkrk gSA dkadjst xk; nksgjh m)s'; dh 

uLy gSA e'khuhdj.k ds dkj.k [ksrh esa cSykas dk mi;ksx de gks 

x;k gSaA dkadjst uLy dh xk; dsoy nw/k ÁkIr djus ds fy, jg 

xbZ] tks fd HkSal dh rqyuk esa de Qk;nsean gSA céh {ks= ds 

ifjokjksa ds ikl okf"kZd vkenkuh ds fy, rhu Ádkj ds fodYi gSaA 

bl {ks= ds 70 Áfr'kr ifjokjksa dk ÁkFkfed O;olk; céh HkSal ls 

nw/k mRiknu vkSj nw/kk: i'kq cspuk gSaA dsoy 3 Áfr'kr ifjokj 

HksM+ o cdjh ikyu ij fuHkZj gSA 20 Áfr'kr ifjokjksa dk ÁkFkfed 

O;olk; ccwy dh ydM+h ls dks;yk cukuk gS rFkk lw[ks o de 

o"kkZ ds nkSjku vf/kdka'k ?kjksa dk ;g oSdfYid O;olk; gSA blds 

vykok ;gk¡ ds ifjokj gLrf'kYi] ukSdjh o i;ZVu esa Hkh 'kkfey 

gSA

céh {ks= ds lHkh m|e ekuo Je vk/kkfjr gSa] blfy;s 

ifjokjksa esa o;Ld lnL;ksa dh vkenkuh ifjokj dh dqy okf"kZd 

vk; esa egRoiw.kZ ;ksxnku nsrh gSA dks;yk&fcØh ls ÁkIr vk; dk 

Hkh okf"kZd vk; esa egRoiw.kZ ;ksxnku gSA HkSal&ikyu vkfFkZd] 

ikfjfLFkfrd vkSj lkekftd&lkaL—frd ekudksa esa lcls vf/kd 

O;kogkfjd ik;k x;kA 

Enterprises of Maldharis in Banni area 

Banni area comprising of 48 villages is organized 
into 19 Panchayats with a population of 21,338 (2011-12) 
of which Maldharies, the nomadic pastoralist 
communities, represent the majority of population. They 
are landless and practise migratory pastoralism for their 
livelihood. They are dependent on gauchars for their 
livestock rearing. Banni buffaloes, kankrej cows, sheep, 
goat and camel are their domesticated animals. During 
late 1960's, there were approximately 50,000 kankrej 
cattle in Banni grasslands. There was severe decline in 
human as well as livestock population (sheep and goats) 
between 1982 and 1992 due to severe and consecutive 
droughts. The decline in population of cows was higher 
than that of the buffaloes. Except during this period, the 
population of buffaloes has been increasing continuously. 
The population of cows, sheep and goat has again 
declined between 2007 and 2012. The human: livestock 

ratio in Banni grasslands in 2012 was 2.73. Composition 
of livestock species indicated the dominance of Banni 
buffalo both in terms of number and contribution to 
livelihood of pastoralists and overall economy of Banni 
grasslands. The kankrej cow is a dual purpose breed. 
However, due to mechanization, the use of bullocks of this 
breed in agriculture has reduced drastically. Hence, 
domestication of kankrej breed only for milk production 
is less economical when compared to Banni buffalo. At 
least three livelihood options contributed to the annual 
income of the households in Banni region. Banni buffalo 
rearing (includes sale of milk and milk products; and sale 
of milch buffaloes) is the primary occupation for 
approximately 70 per cent of households, whereas sheep 
and goat rearing accounted for only 3 per cent of 
households. Prosopis juliflora based charcoal preparation 
is the primary occupation for 20 per cent households and 
also a secondary occupation for majority of the 
households during drought/low rainfall years/ non-rainy 
season. Other occupations include handicrafts, services 
and tourism. All the enterprises in Banni grasslands were 
labour intensive hence number of working adults in the 
family significantly contributed to annual income. 
Income from sale of charcoal also significantly 
contributed to annual income. Buffalo rearing was found 
to be most sustainable from economic, ecological and 
socio-cultural parameters. 

lkekftd&vkfFkZd vUos"k.k ,oa ewY;kadu
Socio-economic Investigation and Evaluation
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ysg esa LFkkuh; ikjEifjd Kku

ikjaifjd rduhdh Kku ¼vkbZVhds½ ij tkudkjh bdÎk 
djus ds fy, ysg ftys ds j.kchjiqj] fueksa vkSj pq'kksV xkaoks vkSj 
tUldj] dkjfxy ftys ds fifcfrax] fdJd] m¶rh] LVksaxMs] 'kfu 
vkSj dj'kk xkaoksa esa O;kid losZ{k.k fd, x,A Qly dVkbZ ds 
nkSjku lzqiyk uked R;kSgkj euk;k tkrk gS] tks gj lky 1&15 
flrEcj ds nkSjku vk;ksftr gksrk gSA lzqiyk esa Qly dkVus ds 
midj.k ¼njkarh½ dh iwtk dh tkrh gSA tkaLdj esa] lzqiyk dsoy 
vYQkYQk ds fy, dh tkrh gSa tcfd uqcjk vkSj ysg esa] ;g xsgwa] 
eVj vkSj vYQkYQk ds fy, djrs gSaA tc lzqiyk ds ckn Qly 
dkVh tkrh gS] rks if{k;ksa ls cpkus ds fy, Qly dks MaByksa ls <d 
fn;k tkrk gSA iÙkk xksHkh dks tM+ lfgr m[kkM+ dj Q'kZ ij 15 lsa-
eh- feÍh dh eksVh ijr ij j[kk tkrk gSA ckn esa mls 7-5 ls 10 ls-
eh- dh feÍh ds lkFk lksFkcSax ¼lfnZ;ksa esa HkaMkj.k ds fy, ikjaifjd 
dejk½ esa yxk;k tkrk gS ftlls 5&6 eghus ds fy, iÙkk xksHkh 
rkth jgrh gS ¼fp= 9-1½A

Indigenous technical knowledge at Leh

Extensive field surveys were carried out in Pibiting, 
Kishrak, Ufti, Stongday, Sani and Karsha villages 
adjoining to Zanskar block of Kargil District and 
Ranbirpur, Nimmo and Chushot villages of Leh District 
for collecting information on indigenous technology 
knowledge (ITKs). Harvesting festival called Srupla, is 
held during 1-15 September every year. In Srupla 
harvesting tools like sickles etc. are worshipped. In 
Zanskar, Srupla is followed only for alfalfa while in 
Nubra and Leh, it is followed for wheat, pea, and alfalfa. 
When the crop is harvested after Srupla, it is covered by 
stalks to save from bird damages. Cabbage is uprooted 
along with roots and kept over 15 cm soil on the floor and 
again planted in a traditional room for winter storage 
called Tsothbang on 7.5 to 10 cm thick layer of soil. This 
method has been found suitable for keeping cabbage fresh 
for 5-6 months (Fig. 9.1).  

lzqiyk
Srupla

Lrwi ij dVh Qly dk p<+kok
Harvested crop offered at Monestery

lkSFkcSax esa Hk.Mkfjr iÙkk xksHkh
Cabbage kept inside Tsothbang

tehu ds vUnj Hk.Mkj.k d{k&lkSFkcSax
Underground room for storage-Tsothbang

fp= 9-1 ysg {ks= dh dqN ikjEifjd Kku iz.kkfy;k¡
Fig. 9.1 Some indigenous practices of Leh region
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thfodk o jkstxkj c<+kus ds fy, lgHkkfxrk o`{k ikS/k'kkyk dh 

LFkkiuk 

cq>koM+ ¼tks/kiqj½] pkanu ¼tSlyesj½ ,oa vkrh ¼ckM+esj½s esa 

lkeqnkf;d Hkwfe ij Hkkxhnkjh o ijLij laokn }kjk ikS/k'kkyk dh 

LFkkiuk dh xbZA ;kstuk ls lcaf/kr lHkh fØ;kdyki tSls ulZjh 

dh LFkkiuk ,o fuekZ.k] ckM+canh] FkSfy;ksa esa feêh Hkjuk] D;kjh 

cukuk] cht cksuk bR;kfn xkW¡oksa esa lkewfgd Hkkxhnkjh ls xzkeh.kksa 

}kjk fd;s x;s ,oa dk;Z dh xq.koRrk dh ns[kjs[k ifj;kstuk ls tqM+s 

laLFkku ds oSKkfudksa }kjk fu;fer :i ls dh xbZA ulZjh esa 

[kstM+h jksfgM+k] csj] tkequ] iihrk] xksank] ljsl] djat] uhe] 

veyrkl vkfn iztkfr;kas ds ikS/ks rS;kj fd, x;sA ;kstuk ls tq+M+s 

lnL;ksa dks ikS/k'kkyk ds fodkl] ewY; fu/kkZj.k vkfn xfrfof/k;ksa esa 

Hkh 'kkfey fd;k x;kA dqy 70]737 ikS/ks eq[; ikS/k'kkyk esa yxk,s 

x;s rFkk 29]182 ikS/kksa dks cspus ls dqy 4]42]252@& :i;ksa dh 

vk; izkIr gqbZ A ikS/kksa ds cspus ls izkIr vk; dks lgHkkfxrk lewg 

ds uke ij [kksys x;s [kkrs esa tek fd;k x;kA ;kstuk vof/k ds 

nkSjku 12 ckg~; ,oa 04 {ks= izf'k{k.kksa] ,d {ks= fnol rFkk dbZ 

ikjLifjd laokn vk;ksftr fd;s x;sA ifj;kstuk ds vUrxZr ikS/kksa 

dh la[;k ,oa fcØh ds vkWuykbu izca/ku gsrq ,d lkW¶Vos;j rS;kj 

fd;k x;kA 

i'kq/ku vk/kkfjr [ksrh ç.kkyh ds ek/;e ls d̀f"k mRikndrk esa 

lq/kkj 

nksgjs mís'; okyh fdLeksa ,oa pkjk Qlyksa dk çn'kZu

nksgjs mís'; okyh tkS ¼vkjMh 2035½] pkjk Qly fjtdk 
¼vykenkj&51½ vkSj pkjk pqdanj ¼tsds&dqcsj½ dh fdLeksa dks 
ukxkSj ftys ds gjlksyko xkao esa jch ekSle ds nkSjku 28 fdlkuksa 
ds [ksrksa esa mxk;k x;k ¼fp= 10-1½A tkS ds nkus dh mit 2-8 ls 
4-0 Vu çfr gsDVs;j ,oa vkSlr 3-4 Vu çfr gsDVs;j ntZ dh xbZA 
Hkwls dh mit 4-0 ls 5-8 Vu gsDVs;j ,oa vkSlr mit 4-7 Vu izfr 
gsDVs;j ik;h xbZA tkS dh LFkkuh; fdLe dh rqyuk esa mUur 
fdLe ds iz;ksx ls nkus ,oa Hkwls dh mit esa Øe'k% 17-8 ,oa 10-9 
çfr'kr o`f) gqbZA fjtdk dh Ng dVkbZ ls gjs pkjs dh mit 42 
ls 50 Vu çfr gsDVs;j gqbZ rFkk vkSlr mit 45-9 Vu çfr 

Participatory tree nurseries for enhancing livelihood 
and employment 

Tree nurseries were established on community lands 
in villages Bujawar (Jodhpur), Chandan (Jaisalmer) and 
Aati (Barmer) through a series of participatory meetings 
involving all villages. The community groups formed in 
these villages performed all nursery activities i.e., layout, 
fencing, bed preparation, polybag filling, seed sowing, 
watering, weeding and care of seedlings. Seedlings/ 
cuttings of khejri, rohida, kumat, jamun, papaya, ber, 
gonda, siris, karanj, amaltas, neem, pomegranate etc. 
were raised. The activities were regularly monitored by 
the project team from the instititue. The community group 
was also involved in infrastructure development, and 
price fixing of seedlings etc. About 70,737 seedlings were 
produced in lead and satellite nurseries out of while 
29,182 seedlings were sold and rest are being maintained. 
An earning of Rs. 4,42,252/- was generated by the selling 
of seedlings. The revenue generated by sale of seedlings 
in each village was deposited in bank account opened in 
the name of community group of that particular village. 
During the entire project period total twelve off-campus, 
four on-campus trainings and one field day along with 
several field level interactions were undertaken for 
quality planting material production in nurseries. Nursery 
management software has also been developed for online 
management of the seedling stock and sale. 

Improving farm productivity through livestock based 
farming system 

Performance of dual purpose varieties and fodder 
crops 

Dual purpose barley (RD 2035), fodder crop lucerne 
(Alamdar-51) and fodder beet (JK Kuber) variety were 
demonstrated at 28 farmers' fields during rabi season in 
Harsolav village of Nagaur District (Fig. 10.1). The grain 

-1 yield of improved barley varied from 2.8 to 4.0 t ha with 
-1 an average of 3.4 t ha and straw yield varied from 4.0 to 

-1 -1 5.8 t ha with an average of 4.7 t ha at different fields. The 
mean increase in grain and straw yield due to improved 
variety was 17.8 and 10.9 per cent, respectively, over the 
local cultivar. Green fodder yield obtained from six cuts of 

-1 lucerne varied from 42.0 to 50.0 t ha with an average of 
-1 -1 45.9 t ha . Tuber yield of fodder beet was 52.3 t ha along 

izkS|ksfxdh vkdyu] lq/kkj ,oa gLrkUrj.k
Technology Assessment, Refinement and Transfer
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gsDVs;j FkhA pkjk pqdanj ls 11-2 Vu çfr gsDVs;j rktk iÙkh ds 
lkFk ds lkFk dan dh 52-3 Vu çfr gsDVs;j iSnkokj gqbZA xfeZ;ksa 
ds nkSjku vPNh xq.koÙkk okys gjs pkjs ds mRiknu ds fy, pkjk 
cktjk dh fdLe fjtdk cktjh dh [ksrh dk 10 fdlkuksa ds [ksrksa 
ij çn'kZu fd;k x;kA 2&3 ckj dkVus ls çkIr gjs pkjs dh 34-1 
Vu çfr gsDVs;j vkSlr ds lkFk 28 ls 40 Vu çfr gsDVs;j mit 
fofHkUu fdlkuksa ds [ksrksa ij ntZ dh xbZA

cktjk ¼,eih,e,p&17½ vkSj Xokj ¼vkjthlh&1017½ dh 
nksgjs mís'; okyh fdLeksa dks 26 fdlkuksa ds [ksrksa ij ,dy vkSj 
varj'kL; ra= esa çnf'kZr fd;k x;kA blds vykok ewax dh mUUr 
fdLe ¼vkbZih,e&2&3½ dk Hkh çn'kZu fd;k x;kA Xokj dh mUur 
fdLe dh vkSlr nkuk iSnkokj 683 fd-xzk- çfr gsDVs;j ds lkFk 
520 ls 850 fd-xzk- çfr gsDVs;j ntZ dh xbZ vkSj pkjs dh vkSlr 
iSnkokj 1157 fd-xzk- çfr gsDVs;j ds lkFk 800 ls 1500 fd-xzk- 
gsDVs;j ntZ dh xbZ ¼fp= 10-2½A cktjk dh mUur fdLe 
¼,eih,e,p&17½ dh nkus dh vkSlr iSnkokj 1203 fd-xzk- çfr 
gsDVs;j ds lkFk 1020 ls 1450 fd-xzk- çfr gsDVs;j rd ntZ dh 
xbZA LFkkuh; fdLeksa dh rqyuk esa mUUr fdLe ds dkj.k cktjk ds 
vukt vkSj Hkwls dh mit esa Øe'k% 17-6 vkSj 8-8 çfr'kr o`f) 
gqbZA blh rjg LFkkuh; fdLeksa dh rqyuk esa ewax dh mUUr fdLe 
¼vkbZih,e 2&3½ ds vukt vkSj Hkwls dh mit esa Øe'k% 13-9 vkSj 
6-2 çfr'kr dh o`f) gqbZA

ç{ks= ij ,dhd̀r d̀f"k ç.kkfy;ksa dk ewY;kadu

fofHkUu ?kVdksa dk çn'kZu 

xk¡o mVkEcj ds NksVs] e/;e vkSj cM+s fdlkuksa ds [ksrksa ij 

fodflr ,dh—r —f"k ç.kkfy;ksa ds fofHkUu ?kVdksa dk ewY;kadu 

-1 with 11.2 t ha fresh leaf. For producing good quality of 
green fodder during summer season, cultivation practices 
of pearl millet fodder (Rijka bajri) were also demonstrated 
at 10 farmers' fields. Green fodder yield obtained from 2-3 

-1 cuts varied from 28 to 40 t ha in different farmers fields 
-1  with an average of 34.1 t ha .

Dual purpose varieties of pearl millet (MPMH-17) 

and clusterbean (RGC-1017) were demonstrated in sole 

and intercropping systems at 26 farmers' fields. Besides 

this, mung bean (IPM 2-3) was also demonstrated. The 

seed yield of improved variety of clusterbean varied from 
-1 -1 520 to 850 kg ha with an average of 683 kg ha and straw 

-1 yield ranged from 800 to 1500 kg ha with an average of 
-1 1157 kg ha (Fig. 10.2). Grain yield of improved variety of 

-1 pearl millet (MPMH-17) varied from 1020 to 1450 kg ha
-1with an average of 1203 kg ha . The increase in grain and 

stover yields of pearl millet due to improved variety was 

17.6 and 8.8 per cent, respectively over the local cultivars. 

Similarly, grain and stover yields of mung bean (IPM 2-3) 

increased by 13.9 and 6.2 per cent, over the local cultivars. 

On farm assessment of integrated farming systems 

Performance of different components

The integrated farming systems developed at small, 

medium and large farmers' fields of village Utamber were 

assessed for the performance of different components of 

the system. The yields of wheat and cumin increased by 

15.8 and 16.7 per cent, respectively due to improved 

production technologies, as compared to farmers' practice 

(Table 10.1). Higher yield of mustard was obtained by 

fp= 10-1 tkS ,oa pkjk Qly fjtdk dk fdlkuksa ds [ksr ij izn'kZu
Fig 10.1 Demonstration of barley and lucerne at farmers' field
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fd;k x;kA fdlkuksa dh ekStwnk mRiknu çfØ;k ¼rkfydk 10-1½ 

dh rqyuk esa mUur mRiknu rduhdh ds dkj.k xsgwa vkSj thjs dh 

iSnkokj esa Øe'k% 15-8 vkSj 16-7 çfr'kr dh o`f) gqbZA ljlksa dh 

mit e/;e fdlku ds ckn NksVs fdlku }kjk vf/kd çkIr dh 

xbZA mUur mRiknu rduhdh }kjk cktjk vkSj ewax dh mit esa 

Øe'k% 18 vkSj 14 çfr'kr o`f) gqbZA mit esa o`f) Øe'k cM+s] 

e/;e vkSj NksVs fdlkuksa ds [ksrksa esa ewax ds fy,] 11-6] 14-3 vkSj 

15-6 çfr'kr ,oa cktjk ds fy, 12-5] 23-2 vkSj 18-2 çfr'kr FkhA 

medium farmers followed by small farmers. The increase 

in yields of pearl millet and mung bean due to improved 

crop production technologies was 18 and 14 per cent, 

respectively. The increase in yields was 12.5, 23.2 and 

18.2 per cent for pearl millet, 11.6, 14.3 and 15.6 for mung 

bean at the large, medium and small farmers' fields, 

respectively. Crop diversification, vegetable cultivation 

and livestock management practices were included to 

increase the production and income of the farmers. The 

fp= 10-2 cktjk] Xokj rFkk ewax dh mUur f}mís';h; fdLeksa ds nkuk vkSj pkjs dh vkSlr iSnkokj
Fig. 10.2 Grain and stover yields of improved dual purpose varieties of pearl millet, clusterbean and mung bean 
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Qly fofo/khdj.k] lCth dh [ksrh vkSj i'kq/ku çca/ku dk 

mRiknu vkSj fdlkuksa dh vk; esa o`f) ds fy, 'kkfey fd;k x;k 

FkkA jch ekSle ¼rkfydk 10-2½ ds nkSjku fdlkuksa dh ekStwnk 

mRiknu çfØ;k dh rqyuk esa mUur mRiknu rduhdh ds dkj.k 

cM+s] e/;e vkSj NksVs fdlkuksa ds [ksrksa esa dqy vk; esa Øe'k% 14-7] 

15-2 vkSj 17-5 çfr'kr o`f) gqbZA NksVs fdlkuksa dh rqyuk esa cM+s 

vkSj e/;e fdlkuksa dh vk; esa lCth mRiknu dk ;ksxnku vf/kd 

Fkk] tcfd cM+s vkSj e/;e fdlkuksa dh rqyuk esa NksVs fdlkuksa dh 

vk; esa i'kq/ku ?kVdksa dk ;ksxnku vf/kd ik;k x;kA

jch ds ekSle esa] xsgw¡ ¼jkt&4120½] thjk ¼thlh&4½ vkSj 

ljlksa ¼vkjth,u&229½ dh fdLeksa dks mUur rduhd ls mxk;k 

x;k ftlls bu Qlyksa dh iSnkokj esa Øe'k% 13-5] 16-6 vkSj 14-7 

çfr'kr dh o`f) gqbZA jch esa lCth ¼ikyd vkSj ewyh½ dh [ksrh ij 

ik¡p çn'kZu vk;ksftr fd, x,A xehZ ds ekSle esa pkjk cktjk dh 

[ksrh ij ,d cká {ks= çf'k{k.k vkSj fofHkUu fo"k;ksa ij Ng lewg 

ppkZ,a vk;ksftr dh xbZaA

i'kq/ku çca/ku% i'kq/ku mRikndrk esa lq/kkj ds fy, i'kq iks"k.k 

vkSj LokLF; çf'k{k.k dk;ZØe vk;ksftr fd, x, ftlesa 40 

fdlkuksa vkSj ;qokvksa us Hkkx fy;k FkkA i'kq/ku mRiknu ds fy, 

larqfyr i'kq vkgkj dh oSKkfud rduhd] jk'ku esa 

[kfut&foVkfeu dk egRo] chekfj;ksa dh jksdFkke vkSj LokLF; 

increased returns from the system due to improved 

practices were 14.7, 15.2 and 17.5 per cent compared to 

farmers' practices at large, medium and small farms, 

respectively during rabi season (Table 10.2). The 

contribution from vegetable production was higher in the 

income of large and medium farmers compared to small 

farmers, while the contribution of livestock components 

was higher in the income of small farmers compared to 

large and medium farmers. 

During rabi season, wheat (Raj-4120, cumin (GC-4) 
and mustard (RGN-229) varieties were grown with 
improved package of practices which increased the yield 
by 13.5, 16.6 and 14.7 per cent, respectively. Five 
demonstrations on vegetable cultivation (spinach and 
radish) One off-campus were conducted in rabi season. 
training on cultivation of fodder pearl millet in summer 
season and six group discussions on different themes were 
also organized. 

Livestock management: Animal nutrition and health 
training programme was organized for improving 
livestock productivity, in which 40 farmers and youth 
participated. Demonstration and dissemination of 
scientific technologies of balanced feeding, importance of 
mineral–vitamins in ration and prevention of diseases and 
health care for optimum livestock production (Fig 10.3) 
was undertaken during the programme. During this camp 
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ns[kHkky dk çn'kZu vkSj çlkj ¼fp= 10-3½ fd;k x;kA bl volj 

ij 20 fdlkuksa dh 118 HkSalksa] xk;ksa vkSj cdfj;ksa dk bykt fd;k 

x;k vkSj vkarfjd ijthoh fu;af=r djus ds fy, nok fiykbZ 

xbZA

çlkj ,oa dkS'ky fodkl 

ÅVkEcj xkao esa fofHkUu [kjhQ ¼cktjk] Xokj vkSj ewax½] jch 

¼ljlksa vkSj thjk½ vkSj xehZ ¼pkjk cktjk½ dh Qlyksa ds dqy 35 

{ks=h; çn'kZu vk;ksftr fd, x,A cktjk dh ,eih,e,p&17  ]

ewax dh th,e&4  Xokj dh vkjth,e&112  ljlksa dhs y{eh] thjk ] ]

dh th ,e&4 vkSj pkjk cktjk dh vouh dV fdLeksa dk cht 

Qly mRikndrk esa o`f) ds fy, fn;s x;sA fdlkuksa ds [ksr ij 

pkjk cktjs dh mRikndrk nks dVkbZ esa 4 ls 5 Vu izfr gsDVs;j 

FkhA ewax dh th,e&4 vkSj Xokj dh vkjth,e&112 fdLe dh 

mRikndrk fdlkuksa }kjk mi;ksx dh tkus okys LFkkuh; cht ls 

dkQh vf/kd FkhA mUUkr Qly mRiknu rduhd ds dkj.k 

cktjk] Xokj vkSj ewax dh mit esa Øe'k% 17-7] 10-9 vkSj 14-1  

çfr'kr o`f) ntZ dh x;h ¼rkfydk 10-3½A

118 buffaloes, cows and goats belonging to 20 farmers 
were dewormed and treated.  

Extension and capacity building

A total of 35 field demonstrations of different kharif 
(pearl millet, clusterbean and mung bean), rabi (mustard 
and cumin) and summer (fodder pearl millet) crops were 
conducted in Utambar village. Improved varieties of pearl 
millet (MPMH-17), mung bean (GM-4), clusterbean 
(RGM-112), mustard (Lakshmi), cumin (GC-4) and 
fodder pearl millet (Avani cut) were provided to farmers 
for improving crop productivity. The productivity of 
fodder pearl millet under farmers' conditions was 4 to 5 t 

-1 ha in two cuttings. Improved varieties of mung bean and 
clusterbean yielded significantly higher than local seed 
material used by farmers. The increase in yield due to 
improved crop production technologies was 17.7, 10.9 
and 14.1 per cent, respectively for pearl millet, 
clusterbean and mung bean (Table 10.3). 

Adoption quotient of improved cultivars of different 
crops

The difference in Adoption Quotient (AQ) for 
different crops during this year was highest in mung bean 

fp= 10-3 i'kq fpfdRlk lykg ,oa i'kq mipkj
Fig 10.3 Veterinary advice and treatment of animals at farmers' field
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fofHkUu Qlyksa dh mUur fdLeksa dks viukus dk vuqikr

fofHkUu Qlyksa dh mUur fdLeksa dks viukus ds vuqikr esa 

vUrj ¼,D;w½ ewax esa lokZf/kd FkkA mlds ckn xsgw¡] Xokj vkSj thjs 

esa bldk eku vf/kd Fkk ¼rkfydk 10-4½A mUur fdLeksa dks 

viukus dh ek=k esa cktjk vkSj ljlksa esa vUrj de FkkA 

dktjh }kjk fodflr lkSj bdkb;ksa dk lq/kkj ,oa izlkj

rduhd dk izlkj

dqy 12 i'kq vkgkj lkSj dqdj dk fuekZ.k ,oa izlkj] p;fur 

xk¡oksa ;Fkk jtkluh] mtkfy;k ,oa dykyh esa fd;k x;k ¼fp= 

10-4½A ;g bdkb;ka vPNh rjg dke dj jgh gSaA mtkfy;k xk¡o 

followed by wheat, clusterbean and cumin (Table 10.4). 
The difference was less in case of pearl millet (15%) and 
least in rapeseed and mustard.

Dissemination of CAZRI developed solar devices and 
their refinement 

Dissemination of Technology

A total of twelve units of animal feed solar cooker 
were fabricated and installed in selected villages viz., 
Rajasni village of Osian tehsil, ICAR-CAZRI Model 
village Ujaliya of Baori tehsil, Dantiwara village of 
Mandor tehsil in Jodhpur district and Kalali village of 
Rohat tehsil of Pali district (Fig. 10.4). These devices are 
working properly. Feedback from residents of Ujaliya 

fp= 10-4 fofHkUu xk¡oksa esa LFkkfir lkSj bdkb;k¡ 
Fig. 10.4 Installation of solar devices at various villages
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ds fdlkuksa us bl bdkbZ dks 4&5 i'kqvksa ds ckaVk cukus ds fy, 

i;kZIr ik;kA jtkluh] chatokfM;k] mtkfy;k] nkarhokM+k 

¼tks/kiqj½] dykyh xzke ¼ikyh½ rFkk tSlyesj esa dqy nl lkSj 

'kq"ddksa dk izlkj fd;k x;k A fdlkuksa dh izfrfØ;k esa ;g lkSj 

'kq"dd ykxr dq'ky ik;k x;kA 

p;fur xzke jtkluh ,oa dykyh esa lkSj pwYgs dk izlkj 

fd;k x;kA fdlkuksa dh izfrfØ;k gS fd ;g 4 ls 5 yksxksa dk [kkuk 

idk ldrk gSA pwYgk blfy, Hkh ilan fd;k x;k D;ksafd bldks 

?kqekus dh vko';drk ugha gksrhA blesa ,d leL;k ikbZ xbZ fd 

nksuksa dk¡pksa ds chp esa /kwy ,oa Hkki te tkrh gSA mtkfy;k ,oa 

chatokfM+;k xk¡o vkSj ikyh ftys ds [kkjM+k xkao esa lkSj ihoh 

MLVj forfjr fd;s x;sA 

fdlkuksa dh izfrfØ;k ,oa bdkbZ;ksa esa lq/kkj

izo`r lkSj 'kq"dd] i'kq vkgkj lkSj pwYgk] lkSj ih-oh- MLVj 

dk fdlkuksa ds ;gk¡ vPNk izn'kZu jgkA fdUrq fdlkuksa us buesa 

dqN leL;k;sa ik;hA buesa lq[kk;s x;s inkFkZ ds jax ,oa xa/k esa 

fxjkoV] nksuksa dk¡pksa ds chp esa /kwy ,oa ok"i tek gksuk] i'kq vkgkj 

lkSj pwYgs esa pkjk Hkjus ,oa fudkyus esa nks yksxksa dh vko';drk 

rFkk lkSj ih-oh- MLVj ds ,thVsVj dk ikmMj esa :d tkuk izeq[k 

FksA fdlkuksa dh leL;kvksaa dks /;ku esa j[krs gq;s bu lkSj bdkb;ksa 

esa lq/kkj fd;k x;kA lkSj 'kq"dd esa xq.koÙkk lq/kkj ds fy, dkys 

jax ls jaxh gqbZ ,d th-vkbZ- pÌj dk iz;ksx fd;k x;k rkfd inkFkZ 

lw;Z dh fdj.kksa esa lh/kk lEidZ esa u jgs vkSj mldh xq.koRrk cuh 

jgsA lkSj pwYgs ,oa lkSj 'kq"dd esa etcwr dkap dk iz;ksx fd;k 

x;k] ftlls fdlkuksa }kjk bldh lQkbZ vklkuh ls dh tk ldsA 

i'kq vkgkj lkSj pwYgs esa ,slh O;oLFkk dh x;h fd ,d O;fDr gh 

blesa pkjk Hkj ,oa fudky lds rFkk lkSj ih-oh- MLVj ds ,thVsVj 

dks bl izdkj iqUk% lek;ksftr fd;k x;k rkfd ;g ikmMj esa u 

:dsA

NksVh tksr okys lhekar fdlkuksa dh vk; esa o`f¼ ds fy, fofHkék 

vkthfodk fØ;kvksa dks c<+kuk

cSap ekdZ losZ{k.k% iksikokl iapk;r ds jktok] fljksM+h] iksikokl 

,oa ?kafV;kyk xkaoksa ls pqus gq, 250 lgHkkxh fdlkuksa dk cSap ekdZ 

losZ{k.k fd;k x;kA buesa ls vf/kdka'k fdlku ¼34 Áfr'kr½ e/;e 

tksr Js.kh okys ¼2&4 gsDVs;j½ mlds ckn NksVh tksr okys ¼27-2 

Áfr'kr½] vf/kd tehu okys ¼19-6 Áfr'kr½ vkSj ekewyh tksr okys 

¼18-8 Áfr'kr½ fdlku FksA lHkh pqus gq, ifjokjksa dk eq[; O;olk; 

village indicated the suitability of the devices for cooking 
animal feed for 4-5 animals.  

Ten inclined solar dryers were distributed in Rajasni 
and Binjwariya village of Osian tehsil, ICAR-CAZRI 
Model village Ujaliya of Baori tehsil, Dantiwara village 
of Mandor tehsil in Jodhpur district, Kalali village of 
Rohat tehsil of Pali, ICAR-KVK, CAZRI, Jodhpur and 
RRS-CAZRI, Jaisalmer. The economic evaluation of the 
solar dryer revealed that high value of investment rate of 
return (84.4%) and low value of payback period (1.42 
years) make the dryer unit very cost efficient. Non 
tracking cookers have been installed in Rajasani village of 
Osian tehsil of Jodhpur and at RRS-CAZRI, Pali and 
farmers found it suitable for cooking food for a family of 
4-5 members. It was also liked because it did not require 
any tracking. However, problem of dust and vapour 
trapping between glazings was reported. Solar PV dusters 
were distributed in ICAR-CAZRI Model village Ujaliya 
of Baori tehsil, Binjwariya village of Osian tehsil in 
Jodhpur district and Kharda village of Pali district.

Feedback and refinement

Inclined solar dryer, non tracking solar cooker and 
solar PV duster were found efficient at the farmers' field. 
Farmers found some constraints with these solar devices 
in terms of quality of dried prouduct obtained from dryer, 
loading and unloading of feed in the cooker and agitator of 
PV duster getting stuck in the powder. In view of the 
constraints and difficulites faced by the farmers, 
refinement in the solar devices was made. A blackened GI 
sheet has been inserted to use the solar dryer in the indirect 
mode to ensure the original colour and flavour of the 
product. Toughened glass has been used in animal feed 
and non tracking solar cooker so that it can be cleaned 
easily by the users. Provision has been made in animal 
feed solar cooker to enable one person to load and unload 
the feed material and the agitator of the solar PV duster 
was improved for preventing its getting stuck in the 
powder.

Sustainable livelihood interventions for augmenting 
small land holders income of farmers 

Bench Mark Survey: A benchmark survey comprising of 
250 partner farmers from Rajwa, Sirodi, Popawas and 
Ghantiyala of Popawas village panchayat was conducted. 
The majority of the respondents (34%) are of medium size 
of land holding (2.0-4.0 ha) category followed by small 
(27.2%), large (19.6%) and marginal (18.8%) categories. 
It was also found that farming is the primary occupation 
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[ksrh gSA lgHkkfxrk xzkeh.k ewY;kadu ds nkSjku Qlyksa vkSj 

i'kqikyu esa Áfr bdkbZ {ks= de vkfFkZd mit] e`nk moZjdrk esa 

deh] ,d Qlyh [ksrh vkSj ikuh dh deh dh eq[; leL;k;sa ik;h 

x;hA

Qly esa rduhdh izn'kZu% [kjhQ Qlyksa ds mRiknu }kjk mér 

chtksa ds lkFk bldh oSKkfud rjhds ls [ksrh ds fy, iwjs 54 

gSDVs;j ds 179 lgHkkxh fdlkuksa dks fofHké Qlyksa tSls & cktjk 

¼30 gsDVs;j½] ewax ¼20 gsDVs;j½ vkSj 2 gsDVs;j esa eksB vkSj Xokj 

fn;s x;s ¼rkfydk 10-5½A 

lfCt;ksa dh oSKkfud [ksrh% Qly fofo/khdj.k }kjk fdlkuksa dh 

vk; esa o`f) ds fy, xzh"e&2017 ds nkSjku lfCt;ksa dh mér 

fdLeksa ds 80 Án'kZu fd;s x;sA blds vUrxZr fVaMk] Xokj vkSj 

ddM+h fdlkuksa ds [ksr ij yxk;s x;sA fdlkuksa ds [ksr esa] fVaMk 

vkSj Xokj esa ns'kh fdLeksa dh rqyuk esa mit esa o`f) ¼33-33 

Áfr'kr½ gqbZ] ogha ns'kh fdLeksa dh rqyuk esa mUur ddM+h }kjk 

mit esa 27-58 Áfr'kr o`f) ntZ dh xbZ ¼rkfydk 10-6½A lcls 

vf/kd ykHk&ykxr vuqikr ¼ch%lh vuqikr½ fVaMk ¼2-62½ mlds 

ckn Xokj ¼2-54½ vkSj ddM+h ¼1-67½ ds lkFk ntZ fd;k x;kA ns'kh 

fepZ dh rqyuk esa] Ánf'kZr gjh fepZ dh mit esa 102-6 Áfr'kr 

rFkk yky fepZ dh mit esa 180 Áfr'kr o`f) ik;h x;hA

for all the selected families. Low economic yield per unit 
area in crops and livestock, low soil fertility, 
monocropping and water scarcity were the major 
problems identified through Participatory Rural 
Appraisal.

Crop module interventions: The production of kharif 
crops was enhanced by providing improved seeds along 
with its scientific cultivation practices for a total area of 54 
ha to 179 partner farmers on various crops viz., pearl 
millet (30 ha), mung bean (20 ha), moth bean and 
clusterbean (2 ha each). The results are given in Table 
10.5. 

Scientific vegetable cultivation: Eighty demonstrations 
of improved varieties of arid vegetable crops namely 
tinda, guar and cucumber were conducted on farmers' 
fields during summer 2017 to enhance farmers' income 
through crop diversification. In farmers' fields, tinda and 
clusterbean showed significant yield increase of 33.33 per 
cent over the local, whereas the cucumber showed 27.58 
per cent yield increase over the existing variety (Table 
10.6). The benefit cost (B:C) ratio of Tinda was highest 
(2.62) followed by clusterbean (2.54) and Snap Melon 
(1.67). As compared to the local, the green chilli yield was 
increased by 102.6 per cent and red chilli yield increased 
by 180 per cent.
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'kq"d cxhpksa dk oSKkfud izca/ku% m|kfudh fodkl ds fy;s 

xk¡oksa esa csj ¼fdLe xksyk½ dh 600 ikS/k rFkk xwUnk dh 80 ikS/k 

forfjr dh x;hA csj ds ikS/k dh thforrk dh nj 51&53 Áfr'kr 

vkSj xwUns dh thforrk dh nj 92-5 Áfr'kr ntZ dh x;hA

lekt mUeq[k HksM+ uLy lq/kkj% HksM+ksa ds vkuqokaf'kd lq/kkj ds 

fy, iksikokl iapk;r esa 15 lgHkkxh fdlkuksa dks ekjokM+h uLy 

ds esU<s ¼uj½ fn;s x;sA

e`nk moZjdrk dk O;ofLFkr ewY;kadu% fo'o e`nk fnol ds 

nkSjku xk¡oksa esa 52 e`nk LokLF; dkMZ forfjr fd;s x;s rFkk 31 

fdlkuksa ds dqvksa ds ikuh ds uewuksa dh yo.kh;rk tkap djds 

mudh fjiksVZ nh x;hA

nq/kk: xk;ksa vkSj HkSalksa ds nw/k mRiknu esa dktjh cgqiks"kd pkjk 

cfêdk dk izHkko% i'kqikyu fØ;kvksa esa] lgHkkxh fdlkuksa dh 

nq/kk: xk;ksa ,oa HkSalksa dks 2 cgqiks"kd pkjk cfêdk Áfr eghuk 3 

eghus ds fy, muds lkekU; vkgkj ds lkFk f[kykbZ x;h] ftlls 

nqX/k mRiknu esa 5-2 Áfr'kr dh o`f) ntZ dh x;hA

d̀Urd izca/ku ij izf'k{k.k

ÑUrd izca/ku rFkk pqXxk cukus o mi;ksx dh rduhd ij 

iMklyk o diwjh;k ¼tks/kiqj½] xksyklu ¼tkyksj½ o tljk.k 

¼ukxkSj½ vkfn xk¡oksa esa fdlkuksa gsrq izf'k{k.k dk;ZØe vk;ksftr 

fd;s x;sA blds vfrfjDr Ñf"k foKku dsUnz] tks/kiqj }kjk 

vaxhd`r xkoksa ds fdlkuksa }kjk ifj;kstuk leUo;u bdkbZ dk 

Hkze.k djk;k x;k] tgka mUgsa ÑUrdksa ds Ñf"k esa egRo o muds 

izca/ku ij tkudkjh nh xbZA 

Scientific management of arid orchards: Under 

horticulture development, 600 seedlings of Ber (Gola) 

and 80 seedlings of Gonda (local) were distributed. The 

survival rate of ber trees varied from 51-53 per cent, 

whereas it was 92.5 per cent in case of Gonda.

Community oriented sheep breed improvement: Rams 

of superior Marwari breed were provided to 15 partner 

farmers of Popawas panchayat for genetic improvement 

of their flocks. 

Systematic assessment of soil fertility: A total of 52 soil 

health cards were distributed World Soil Day. Further 31 

water samples are also analyzed for salinity and reports 

were given to the respective farmers.

Effect of CAZRI multi-nutrient feed block (MNFB) on 

milk production of dairy cows and buffaloes: Under 

Livestock interventions, the dairy cows and buffaloes of 

partner farmers were fed with CAZRI - multi nutrient feed 

blocks @ 2 blocks/month for 3 months along with locally 

available fodder and straw ad libitum, and an increase of 

5.2 per cent in milk production both MNFB fed dairy 

cows and buffaloes was observed.

Training on rodent management

Training and demonstration on bait preparation and 

bait delivery technique was given to the farmers of 

villages, Padsala and Kapooria (Jodhpur), Golasan 

(Jalore) and Jasrana (Naguar). Besides these, farmers 

from the adopted villages of KVK, Jodhpur visited the 

laboratory and were briefed about the importance of 

rodents in agriculture and management techniques. 
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tutkrh; mi;kstuk ds rgr ysg esa izlkj xfrfof/k;k¡

tutkrh; mi;kstuk ds varxZr dktjh {ks=h; vuqla/kku 

dsUæ] ysg us [kjirokj çca/ku] efgykvksa ds Loa; lgk;rk lewg 

ij tkx:drk f'kfoj] yík[k dh vkfFkZd laHkkouk,a] Lkkeqnkf;d 

cht cSad] Qyks|ku LoPNrk] vkyw dh jksi.k rduhd] 'khr 

jsfxLrku esa lajf{kr [ksrh çkS|ksfxfd;ksa] vkfn ij fdlkuksa ds fy, 

12 çf'k{k.k dk;ZØe vk;ksftr fd;sA bu çf'k{k.k dk;ZØeksa esa 

[kkjMksax] bxks] rkdekfpd] Mkse[kkj] fyfdj] pksxyelj vkSj 

dqDlks xkao ds 430 fdlkuksa dks çf'k{k.k fn;k x;kA ysg ds 

fofHkUu xkaoksa ds fdlkuksa ds chp fo'o i;kZoj.k fnol] i`Foh fnol 

vkSj efgyk fnol Hkh euk;k x;kA fdlkuksa esa lCth vkSj vukt 

dh Qlyksa ds cht Hkh forfjr fd, x,A

mUur d̀f"k rdfudksa ls tutkrh; fdlkuksa dh vkthfodk esa 
lq/kkj

vf[ky Hkkjrh;  lefUor  vuqla/kku  ifj;kstuk & jk"Vªh; 
cht ifj;kstuk ¼Qlysa½ ds rgr tutkrh; mi ;kstuk dk;ZØe 
dks ck¡lokM+k  ftys ds c[kriqjk  xk¡o  rglhy x<+h esa xzke 
iapk;r ds lg;ksx ls dk;kZfUor fd;k x;kA fdlkuksa dh 
vko';drk ds vuqlkj —f"k vknkuksa tSls xsgw¡ dh Áekf.kr fdLe 
jkt&4120 ds 4800  fd-xzk- cht vkSj 3000 fd-xzk- Mh-,-ih- Ñf"k 
mRikndrk c<+kus ds fy;s 120 tutkrh; fdlkuksa dks forfjr 
fd;k x;kA

Extension activities at Leh under Tribal Sub Plan 

Under TSP various training programme for farmers' 
on weed management, women self help group awareness 
camp, economic prospects of Ladakh, protected 
cultivation technologies for cold desert, community seed 
bank, orchard sanitation, potato planting techniques etc. 
were organized by CAZRI, Regional Research Station, 
Leh. Training was imparted to 430 farmers from 
Khardong, Igoo, Takmachik, Domkhar, Likir, 
Choglamsar and Kuksow villages. World Environment 
Day, Earth Day and Women's Day were also celebrated 
among farmers' of various villages in Leh. Seeds of 
vegetables and food grain crops were also distributed to 
the farmers.

Livelihood improvement of scheduled tribe farmers 

through improved agricultural interventions

Agricultural inputs viz. 4800 kg certified seeds of 

wheat var. Raj 4120 and 3000 kg DAP were distibuted to 

120 tribal farmers for enhancing the agricultural 

productivity. This program was undertaken in village 

Bakhatpura, tehsil Garhi, district Banswara under TSP of 

AICRP (NSP-Crops).

izlkj xfrfof/k;k¡
Outreach Activities

Qy okfVdk dh LoPNrk ij Áf'k{k.k
Training on orchard  sanitation

Lkkeqnkf;d cht cSad ij Áf'k{k.k
Training on community seed bank
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ltho Qly laxzgky;

'kq"d {ks= dh çeq[k Qlyksa dh 90 çpfyr fdLeksa tSls 

cktjk ¼20½] Xokj ¼20½] ewax ¼20½] eksB ¼20½ ,oa fry ¼10½] dk 

ltho Qly laxzgky; eas rqyukRed Án'kZu ,oa xq.kksa dks] 

oSKkfudksa] fdlkuksa] cht mRikndksa] uhfr fu/kkZjdksa ,oa tu 

çfrfuf/k;ksa dks n'kkZus gsrq yxk;k x;kA yxHkx 4000 fdlkuksa] 

800 Nk=ksa] Hkk-Ñ-vuq-i- ,oa jkT; —f"k vf/kdkfj;ksa rFkk tu 

çfrfuf/k;ksa us ltho Qly laxzgky; dk voyksdu fd;kA 

vkxarqdksa us bl ç;kl dks ljkgk ,oa bls 'kq"d {ks= ds fdlkuksa ,oa 

—f"k ls tqM+s vU; fgr/kkjdksa ds fy, mi;ksxh crk;kA

esjk xk¡o esjk xkSjo igy

esjk xk¡o esjk xkSjo igy ds rgr p;fur xk¡oksa ds fdlkuksa 

dks Ñf"k lwpukvksa] Ñf"k Kku o fu;fer :i ls ekSle dh lykg 

ls voxr fd;k tkrk gSA bl dk;ZØe ds varxZr 22 oSKkfud 

Crop Cafeteria

Ninety varieties of arid zone crops, viz., pearl millet 
(20), clusterbean (20), mung bean (20), moth bean (20) 
and sesame (10) were grown in 'Crop Cafeteria' to 
demonstrate their comparative performance and 
characteristics to the farmers, researchers, administrators, 
planners and students. Over 4000 farmers, 800 students, 
officials from ICAR and state agriculture department and 
the public representatives visited this Cafeteria during the 
season. The visitors appreciated the efforts for live 
demonstration of crops for the benefit of farming 
community of arid zone and awareness among different 
stakeholders.

Mera Gaon Mera Gaurav Initiative

The Institute provided agriculture information, 

knowledge and advisories to farmers on regular basis in 

adopted villages under Mera Gaon Mera Gaurav 

tutkrh; fdlkuksa ds thou;kiu esa lq/kkj gsrq xk¡o c[kriqjk] ck¡lokM+k ds fdlkuksa esa vknku forj.k dk;ZØe
Input distribution programme for the farmers of village Bakhatpura, district Banswara for livelihood improvement

fdlkuksa vkSj vf/kdkfj;ksa }kjk ltho Qly laxzgky; dk Hkze.k
Crop cafeteria visited by farmers and various officials
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nyksa dk xBu fd;k x;k] izR;sd ny esa 4 oSKkfud j[ks x;sA bu 

oSKkfudksa ds nyksa us tks/kiqj ds vklikl fLFkr 103 xk¡oksa dk 

p;u fd;kA oSKkfud yxkrkj p;fur xk¡oksa ds fdlkuksa ds laidZ 

esa jgs rFkk mUgsa Ñf"k rduhd o vU; lEcfU/kr fo"k;ksa ij 

tkudkjh iznku dhA oSKkfudkas us fdlkuksa }kjk jsfM;ks] LFkkuh; 

lekpkj i=ksa] eksckbZy lans'kksa] ohfM;ks ¼n`';&Jo.k ek/;eksa½] 

Án'kZfu;ksa o LFkkuh; lapkj ds ek/;eksa ls —f"k rduhfd;kas dks 

viukus ij fuxjkuh j[khA

d̀f"k rduhdh lwpuk dsUnz (,fVd)

,dy f[kM+dh lsok ds rgr 9345 fdlkuksa] efgyk Ñ"kdksa] 

fo|kfFkZ;ksa] izf'k{k.kkfFkZ;ksa rFkk jkT; o dsUnzh; vf/kdkfj;ksa us —f"k 

rduhdh lwpuk dsUnz dk voyksdu fd;k rFkk LkaLFkku dh 

rduhfd;ksa o xfrfof/k;ksa ls ykHkkfUor gq,A [kjhQ Qlyksa ds 

19121 fd-xzk- mUur fdLe ds chtksa dk foØ; fd;k x;k ftlesa 

ls 16]848 fd-xzk- cht [kjhQ Qlyksa ;Fkk cktjk 

¼lhtsMih&9802½] ew¡x ¼vkbZih,e&2&3½] eksB ¼lhtsM,e&2½] 

Xokj ¼vkj-th-lh-&1003] vkjthlh&1033] vkj,eth&112] 

,pth&365],pth&2&20½] p¡oyk ¼vkjlh&101½] ?kkl ¼/kke.k] 

lso.k] dktjh&75] dktjh&76] fefJr cht½] erhjk ds FksA jch 

dh Qlyksa ds 2273 fd-xzk- mUur chtksa esa ljlksa ¼y{eh½ o thjk 

¼thlh&4½ dk foØ; fd;k x;kA blds vfrfjDr Ñ"kdksa dks 

72440 m|kfudh] okfudh] ltkoVh o vkS"k/kh; ikS/kksa dk foØ; 

fd;k x;kA vU; xfrfof/k;ksa esa fdlkuksa ls izkIr 1107 e`nk o ty 

initiative. Under this programme 22 teams of scientists 

(each team consisting of four scientists) identified 103 

villages surrounding Jodhpur. Scientists were in touch 

with the selected villagers and provided them information 

on technical and other related aspects. Scientists have 

been monitoring the process of adoption of agricultural 

technologies by the farmers through use of radio, local 

newspapers, mobile messages, video, exhibition and local 

media.

Agricultural Technology and Information Centre 

(ATIC)

Under single window service system, 9345 farmers/ 

farm women/student/trainees and state/central officers 

visited ATIC and were appraised of institute technologies 

and activities. There was a sale of 19,121 kg seeds of 

improved varieties of crops, out of which 16,848 kg was 

of kharif crops i.e. pearl millet (CZP-9802), mung bean 

(IPM-2-3), moth bean (CZM-2), clusterbean (RGC-1003, 

RGC-1033, RMG-112, HG-365, HG-2-20), cowpea (RC-

101), grasses (C. ciliaris, C. setigerus, CAZRI-75, 

CAZRI-76, mix seed), water melon etc. and 2,273 kg was 

of rabi crops e.g. mustard (Laxmi) and cumin (GC-4). 

Besides these, 72,440 seedlings of horticultural, forestry, 

ornamental and medicinal plants were sold to farmers. 

Among other activities, ATIC facilitated analysis of 1107 

izlkj xfrfof/k;k¡
Outreach Extension Activities



124

ds uewuksa dk fo'ys"k.k] nqX/k o Ik'kq vkgkj mRiknksa] ewY; loaf/kZr 

mRiknksa] bR;kfn ds foØ; dh lqfo/kk iznku dh xbZ ftlds }kjk 

dqy okf"kZd vk; :i;s 41]69]132 vftZr gqbZA

fdlkukas dk ,e&fdlku iksVZy ij iathdj.k

o"kZ 2017&18 esa laLFkku esa vkus okys fdlkuksa ds eksckbZy 

UkEcj RkFkk muds }kjk viukbZ tk jgh —f"k i)fr;ksa dk fooj.k 

,e&fdlku iksVZy esa iathÑr fd;k x;kA o"kZ 2017&18 ds nkSjku 

laLFkku esa fdlkuksa ds fy, vk;ksftr fd;s tk jgs dk;ZØeksa dh 

lwpuk iathÑr fdlkuksa dks vkWuykbZu lUns'k ds }kjk Hkstus dk 

dk;Z izkjEHk fd;k x;kA bl o"kZ ,e&fdlku iksVZy esa fdlku 

esyk ds nkSjku dqy 607 fdlkukas dks iathÑr fd;k x;kA 

MhMh fdlku pSuy ,oa vkdk'kok.kh

laLFkku ds oSKkfudksa dks MhMh fdlku pSuy ds fo'ks"kKksa dh 

lwph esa 'kkfey fd;k x;k gSA bl o"kZ laLFkku ds oSKkfudksa }kjk 

rhu ppkZ@okrkZ lh/kh Álkfjr dh xbZaA laLFkku dh dbZ foLrkj 

xfrfof/k;ksa dks MhMh fdlku ,oa MhMh jktLFkku pSuy }kjk 

ehfM;k dojst fn;k x;kA fofHkUu LVs'kuksa vkSj Ñf"k foKku dsUæ 

ls oSKkfudksa ,oa fo"k; fo'ks"kKksa }kjk vkdk'kok.kh ij —f"k ds {ks= 

esa lq/kkj ,oa fofHkUu igyqvksa ij 48 jsfM;ks okrkZ nh xbZA

fdlkuksa ds fy, vk;ksftr Áf'k{k.k% dktjh ds eq[;ky;] 

fofHk™k {ks=h; vuqlaèkku dsUæksa ,oa Ñf"k foKku dsUæksa }kjk yxHkx 

278 Áf'k{k.k dk;ZØe vk;ksftr fd;s x; ftlesa 7656 Ñ"kdksa us 

Hkkx fy;kA

soil and water samples received from farmers, sale of milk 

and animal feed products, aloe vera value added products 

etc. and generated total revenue of Rs. 41,69,132. 

Farmer's registration on m-Kisan portal

Details of farmers visiting the Institute during 2017-

18 including their mobile number and the cropping 

practices followed by them were collected and registered 

in m-Kisan portal. During 2017-18, the Institute started 

sending online messages to the registered farmers 

regarding programmes to be conducted for them. A total 

of 607 farmers were enrolled in the portal during Kisan 

Mela this year. 

DD Kisan channel and All India Radio

Scientists of the Institute were empanelled in the list 

of experts of DD Kisan. Three live discussion/talks were 

given by our scientists. The extension activities of CAZRI 

were media coverage by DD Kisan and DD Rajasthan 

channels. Scientists and SMSs from various stations and 

KVKs delivered 48 radio talks on All India Radio 

covering various aspects of improved agricultural 

practices.

Trainings organized for farmers: 278 trainings were 

organized at Jodhpur, various Regional Research Stations 

and KVKs of the institute in whic.h 7656 farmers 

participated
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izlkj xfrfof/k;k¡
Outreach Extension Activities
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vfxze iafDr Án'kZu% laLFkku }kjk vk;ksftr fofHkUu vfxze 

iafDr Án'kZu ¼,Q-,y-Mh-½ dk;ZØeksa ds }kjk yxHkx 2202 Ñ"kd 

ykHkkfUor gq;sA 

Front line demonstration: About 2202 farmers 

benefitted from various FLD programs conducted by the 

Institute in different villages. 
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Ák;ksftr Áf'k{k.k dk;ZØe% laLFkku esa dbZ izk;ksftr izf'k{k.k 

dk;ZØe fdlkuksa gsrq vk;ksftr fd;s x;s ftlesa mUgsa fofHkUu 

rduhfd;ksa dh tkudkjh nh xbZ o iz;ksx ds rjhdksa dks le>k;k 

x;kA blds vfrfjDr eq[;ky;] fofHk™k {ks=h; vuqlaèkku dsUæksa 

,oa Ñf"k foKku dsUæksa }kjk vU; izlkj xfrfof/k;ka ,oa QkeZ fnol 

Hkh vk;ksftr fd;s x;sA

Sponsored training programs: Institute conducted a 

number of sponsored training programs for educating the 

farmers about various technologies and their 

implementations. A number of other extension activities 

and field days were also celebrated by KVKs and 

divisions of the Institute.

izlkj xfrfof/k;k¡
Outreach Extension Activities
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Án'kZfu;k¡% laLFkku dh 'kks/k miyfC/k;ksa ,oa —f"k dh uohure 

çkS|ksfxdh] xfrfof/k;ksa dks tu&tu rd igqapkus ,oa yksxksa esa 

tkx:drk iSnk djus gsrq laLFkku us fuEu fyf[kr 19 voljksa ij 

Hkkjr ljdkj] jktLFkku ljdkj ds fofHkUu foHkkxksa rFkk vU; 

laLFkkuksa }kjk vk;ksftr fdlku esyksa ,oa vU; dk;ZØeksa esa Hkkx 

ysdj çn'kZfu;ksa esa Hkkx fy;kA 

Exhibitions: In order to create awareness about the 

research achievements and latest technologies of 

agriculture, to reach the masses and create awareness 

among the people. Institute organized 19 exhibitions on 

the following occasions and participated in Government 

of India, Government of Rajasthan departments and other 

institutes programs viz. Kisan Mela, Workshop, Training, 

Field days etc.  

izlkj xfrfof/k;k¡
Outreach Extension Activities
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· Cairn Foundation for conducting community 
development project wherein ICAR-CAZRI would 
be supporting the project as advisory with the 
expertise in the field of arid zone

· State Institute of Agriculture Management, 
Durgapura, Jaipur (SIAM) on “Implementation of 
Diploma in Agricultural Extension Services for 
Input Dealers (DAESI program)” with active 
involvement of KVKs

· Gujarat Ecological Education and Research (GEER) 
Foundation, Gandhinagar under NAFCC funded 
project on “Climate change adaptation for natural 
resource dependent communities of Kachchh 
district. This MoU relates to grassland restoration in 
Banni areas.

· International Centre for Agricultural Research in the 
Dry Areas (ICARDA) on collaborative Research 
Project from 2017-2021 for promoting cactus 
(Opuntia Sp.) and Khadin systems.

ckSf)d lEink izcU/ku ,oa okf.kT;hdj.k 
Intellectual Property Management and

Commercialization

laLFkku çkS|ksfxdh çca/ku bZdkbZ ¼vkbZVh,e;w½ us dktjh ,oa 
vxzfyf[kr laLFkkvksa ds chp le>kSrk Kkiu LFkkfir djus esa 
lgk;rk çnku dhA

Institute Technology Management Unit (ITMU) 

facilitated signing of MoU between CAZRI and various  

agencies as follows-

Hkk-d̀-vuq-i-&dktjh dks bl o"kZ rhu isVsaV tkjh fd;s x,% 

· 1381@Mhb,y@2008% rw'k ¼flVªqYyl d‚yksflafFkl½ ds 
Qy dk tSlyesjh eqjCck vkSj dSaMh 

· 262@Mhb,y@2008% Xokj ikBk çtkfr;ksa ls Xokj ikBk 
dSaMh ds çlaLdj.k dh dk;Zfof/k

· 2712@Mhb,y@2007% Xokj ikBk ds ihys lSi ls fu"d"kZ.k 
}kjk vy‚bu dks vyx djus ds fy, ,d ubZ fof/k

;s isVsaV mRikn lh/ks fdlkuksa] fe"Bké vkSj dqVhj m|ksxksa }kjk 
mi;ksx fd, tk ldrs gSaA xzkeh.k fdlkuksa] ;qokvksa vkSj Ñ"kd 
efgykvksa ds fy, vkthfodk esa lq/kkj vkSj [ksrh dh vk; esa o`f) 
ds fy, ljdkj vkSj xSj&ljdkjh laxBuksa }kjk lapkfyr dkS'ky 
fodkl dk;ZØeksa ds ek/;e ls buds ckjs esa tkudkjh nh tk 
ldrh gSA

ICAR-CAZRI has been granted three patents:

· 1381/DEL/2008 : Jaisalmeri preserve and candy 
from fruit of Toosh (Citrullus colocynthis)

· 262/DEL/2008: Preparation and method of 
processing of aloe candy from Aloe species

· 2712/DEL/2007: A novel method for isolating aloin 
by extraction from yellow sap of Aloe vera

These patented products can be directly used by farmers, 
confectionary and cottage industries. Information about 
the same can be disseminated during skill development 
programmes run by the government and NGOs for the 
rural farmers, youth and farm women for livelihood 
improvement and augmentation of farm income.

ijke'kZ dk;Z@Consultancy
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· International Day for Biological Diversity was 
organized at Mandau, Jaisalmer (May 22, 2017) on the 
theme “Biodiversity and Sustainable Tourism”. 

· Word Environment Day was organized at Khedapa, 
Jodhpur (June 05, 2017).

· World Day to Combat Desertification was celebrated 
(June 17, 2017) on the theme “Our Land-Our Home-
Our Future”.

· World Ozone Day was celebrated at KVK Danta, 
Barmer (September 16, 2017).

e:LFkyhdj.k ij i;kZoj.k lwpuk i)fr ¼,ufol½ dsUnz 
ENVIS Centre on Desertification

· Environmental Awareness Programme was celebrated 
at Desert Botanical Garden, ICAR-CAZRI, Jodhpur 
(January 24, 2018).

· Celebrated World Wet Land Day at KVK, Pali 
(February 02, 2018).

· National Science Day was celebrated (February 28, 
2018) on the theme “Science and Technology for 
Sustainable Future”.

dsanz dh xfrfof/k;k¡@Activities of Centre

laLFkku esa —f"k oSKkfud p;u e.My] ubZ fnYyh ds 

rRok/kku esa ,vkj,l ¼Ák-½&2016 o usV ¼vkbZ½&2017 dh 

vkWuykbZu ijh{kk ebZ 16&21] 2017 ds nkSjku vk;ksftr dh xbZA 

bl nkSjku Ñf"k ,oa lg;ksxh foKku ds 31 ¼,vkj,l ¼Ák-½&2016½ 

o 56 fo"k;ksa ¼usV ¼vkbZ½&2017½ dh ijh{kk Áfrfnu rhu [k.Mksa esa 

yh xbZA dqy 1614 ijh{kkfFkZ;ksasa esa ls 1093 ijh{kkfFkZ;ksasa ¼67-7 

Áfr'kr½ us vkWuykbZu ijh{kk nhA blds vfrfjDr Lukrd o 

LukrdksRrj ikB;Øeksa esa o"kZ 2017&18 esa ifj"kn~ }kjk lapkfyr 

lhVkas ij izos'k gsrq Øe'k% twu 10 o 11] 2017 dks fyf[kr ijh{kk 

dk vk;kstu fd;k x;kA 

Hkkd̀vuqi usV vkWuykbZu ijh{kk

Online examination of ARS (Prelim) 2016 and NET 
(I) - 2017 was organized from May 16-21, 2017 at 
CAZRI, Jodhpur centre under the aegis of Agricultural 
Scientists Recruitment Board, New Delhi. The 
examinations were conducted in three slots each day 
covering 31 and 56 disciplines of Agricultural and Allied 
Sciences for ARS (Prelims) and NET, respectively. Out of 
1614 candidates registered for this centre 1093 candidates 
(67.7%) appeared for the computer based online 
examination. Besides, written examination for admission 
to UG and PG degree programme for academic session 
2017-18 conducted by ICAR, New Delhi was organized 
by the Institute on June 10 and 11, 2017 respectively.

ICAR NET Online Examination

iathdj.k ds fy, drkjc) mEehnokj
Candidates queing up for registration

ijh{kk nsrs ijh{kkFkhZ
Candidates in examination centre
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Integrated Basic and Human Resources Appraisal, 

Monitoring and Desertification 

· Integrated natural resources monitoring in arid Rajasthan

· Development and assessment of soil erosion productivity 

models for rainfed cropping systems in Kachchh region

· Status of community grazing lands in western Rajasthan

· Wind erosion and soil loss in western Rajasthan and its 

impact on agricultural production

· Identification and evaluation of impact of shelterbelts in 

Bikaner, Rajasthan

· Benchmarking of natural resources in Narmada canal 

command area of Rajasthan for monitoring and 

assessment  

Biodiversity Conservation, Improvement of Annuals and 

Perennials 

· Breeding pearl millet hybrid parents and hybrids for high 

temperature tolerance 

· Development of high seed yield genotypes of 

watermelon (Citrullus lanatus) for rainfed situations of 

arid zone

· Germplasm collection, evaluation and conservation of 

underutilized shrubs (Grewia tenax and Indigofera 

oblongifolia) of western Rajasthan 

· Digitization and database development of the botanical 

collections from Indian arid zone 

· Development of mapping populations in pearl millet 

(Pennisetum glaucum L.) for high temperature tolerance 

· Assessment of assimilation potential and partitioning of 

clusterbean under arid western plains 

· Development of seed coating and pelleting technology 

for seed spices 

· Enhancement of genetic diversity through hybridization 

and mutagenesis for clusterbean (Cyamposis 

tetragonoloba) improvement

· Isolation, characterization and evaluation of efficient 

rhizobia for clusterbean and moth bean

· Collection, evaluation, characterization and 

identification of suitable Grewia and Cordia species for 

better fodder and fruit production in arid Kachchh

· Development of Cordia gharaf based silvi-pasture 

system for hot arid zone of western Rajasthan 

· Breeding for high fodder yielding attributes in Cenchrus 

ciliaris

· Identification of superior provenances of Prosopis 

cineraria and Tecomella undulata growing in Indian hot 

arid zone  

· Breeding for improvement of moth bean plant type and 

yield 

· Enrichment, evaluation and selection of promising 

genetic resources of henna (Lawsonia inermis L.) for 

enhancing productivity

· Standardization of budded Prosopis cineraria based 

agroforestry system in arid zone

· Exploring stress tolerant plant growth promoting 

bacteria for enhancing drought resilience in mung bean 

and clusterbean

· Development of pearl millet (Pennisetum glaucum L.) 

inbred restorers and hybrids adapted to arid region

Integrated Arid Land Farming System Research  

· Long term fertilizer trial on pearl millet

· On-farm assessment of integrated farming systems in 

arid region 

· Evolving grass–legume intercropping for quality fodder 

and soil improvement in arid region of Gujarat 

· Carbon sequestration potential of agroforestry systems in 

rainfed agro ecosystem in zone I and II 

· Carbon sequestration potential of agroforestry system in 

hyper arid partially irrigated zone

· Establishment, evaluation and utilization of Cactus pear 

(Opuntia spp.) in arid regions 

· Production and adoption of organic system in arid zone

laLFkku ifj;kstuk;sa
Institute Projects



133

· Integrated farming system for enhancing economic 

resilience in arid regions 

· Development of horticulture based production system 

for transitional plains of Luni basin

· Assessment of agronomic and economic performances 

of clusterbean based cropping systems under different 

soil management practices in hot arid region 

· Physiological evaluation of mustard genotypes in 

relation to antioxidant defense mechanism, growth and 

productivity under temperature stress 

· Grafting vegetables to improve crop water productivity 

under deficit irrigation in arid region

· Evaluation of cactus pear based three tier agroforestry 

models for fodder security in arid region of Kachchh

· Development of Prosopis cineraria and Ailanthus 

excelsa based agroforestry system for arid western 

Rajasthan

· Soil quality, crop productivity and sustainability under 

long term fertilizer experiment in aridisols of India 

· Organo-mineral fertilizer use efficiency and enriched 

composting

· Identification of tolerant/resistant rootstock against 

nematodes and standardization of rootstock mediated 

propagation techniques for effective management of 

nematodes in pomegranate in arid regions

· Harnessing the potential of high yielding fodder beet as 

forage and bio-ameliorative crop in arid region

· Post-emergence herbicidal weed management in mung 

bean and moth bean and their residual effect on 

succeeding wheat and mustard crops

Management of Land and Water Resources 

· Quantification of water and energy balance components 

for groundnut and summer clusterbean in arid western 

Rajasthan 

· Tree crop interaction in partially irrigated arid zone

· Evaluation of low cost protected structures for vegetable 

production 

· Studies on hydrogel application in arid soils to assess its 

potential for enhancing water availability and 

sustainability of existing cropping systems   

· Ex-situ analysis of textile effluent affected soil around 

Bandi river in Pali  

Improvement of Animal Production and Management  

· Assessment of production potential and improvement of 

pasture land under different management systems 

· Improving farm productivity through livestock based 

farming system at farmers' field

· Potential of napier hybrid based fodder production 

system in arid region 

· Evaluation and management of palatable halophytes for 

enhancing fodder resources in arid Gujarat

Plant Products and Value Addition  

· Development of post-harvest technique for date palm at 

doka stage 

· Development and evaluation of pearl millet flakes based 

multi-nutritional instant food products  

Integrated Pest Management  

· Development of integrated pest management modules 

for cumin, groundnut and castor

· Ecological evaluation of rodent diversity in Narmada 

canal command area

· Integrated weed management in principal crops of cold 

arid zone

· Development of forecasting models for the management 

of major diseases of clusterbean and cumin

· Development of rodenticidal baiting schedules for rodent 

management in arable crops of Indian arid zone  

Non-Conventional Energy Systems, Farm Machinery 

and Power  

· Dissemination of CAZRI developed solar devices and 

their refinement for rural areas

· Design, development and performance evaluation of 

phase change material (PCM) based photovoltaic 

thermal (PVT) hybrid solar dryer 

· Development and evaluation of CAZRI solar dryer for 

apricot at high altitude

Socio-economic Investigation and Evaluation  

· Multi-dimensional impact of CAZRI developed 

watershed: a study in Jodhpur district of arid Rajasthan   

Technology Assessment, Refinement and Training 

· ICAR-CAZRI model village project

laLFkku ifj;kstuk;sa
Institute Projects
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Ckká foÙk iksf"kr ifj;kstuk;sa@Externally Funded Projects

· Production of quality seed and plant materials of arid 

crops (ICAR; DSR; ̀  60.85 Lakhs)

· All India Coordinated Research Project-National Seed 

Project (Crops) (ICAR; ̀  28.90 Lakhs) 

· All India Network Project on Vertebrate Pest 

Management (ICAR; ̀  2700 Lakhs)

· Production and demonstration of tissue culture raised 

plants under three location and collection and 

maintenance of elite germplasm of date palm (ICAR; ` 

55.0 Lakhs)

· Harvesting, processing and value addition of natural 

resins and gums (NINRG, Ranchi; ̀  61.15 Lakhs)

· Preventing extinction and improving conservation status 

of threatened plants through application of 

biotechnological tools (DBT; ̀  48.38 Lakhs)

· Genetic diversity assessment, propagation and 

conservation of Marwar teak [Tecomella undulata (Sm.) 

Seem.] (DBT; ̀  50.58 Lakhs)

· Integrated agro-meteorological advisory services (AAS) 

for farmers of Jodhpur region NCMRWF (DST; ` 3.92 

Lakhs)

· Forecasting agricultural output using space, agro-

meteorology and land based observations (FASAL) 

(MoES-IMD; ̀  4.32 Lakhs)

· Water harvesting based integrated agricultural 

production system for arid region (ATMA; ̀  8.27 Lakhs)

· Integrating genomics and plant breeding to develop 

nutritionally enhanced chickpea (Cicer arietinum L.) 

(DBT; ̀  27.85 Lakhs)  

· Participatory tree nurseries establishment for enhancing 

livelihood and employment generation in arid Rajasthan 

(DST; ̀  27.87 Lakhs)  

· Development of guidelines for the conduct of test for 

Distinctiveness, Uniformity and Stability (DUS) in horse 

gram, clusterbean, moth bean and lathyrus (PPV&FRA; 

` 13.00 Lakhs)  

· National mission on sustaining Himalayan ecosystems 

(NMSHE)-Task force-6 (Himalayan Agriculture) 

(NMSHE; ̀  74.20 Lakhs)

· National mission on sustaining Himalayan ecosystems 

(NMSHE)-Task force-5 Indigenous Technology 

Knowledge (ITK) (NMSHE; ̀  8.69 Lakhs)

· Mitigation of climate change by enhancing C-

sequestration in agriculture and adaptation strategies to 

thermal stress in ruminants in arid region of western India 

(NICRA; ̀  84.00 Lakhs)

· Community based rangeland management and 

utilization potential of Opuntia ficus-indica in low 

rainfall regions of India (ICARDA; US $ 114133)

· Solar farming: Crop production and electricity 

generation from a single land use system (ICAR; ` 

124.04 Lakhs)

· Improving crop and water productivity in Indira Gandhi 

canal command area Phase II (ICAR-ICARDA; US $ 

120000)

· Managing Ganoderma lucidum induced root rot in 

Indian mesquite (Khejri) by bio-control agents, residues 

and residue based compost in Indian arid region (DST; 

` 31.54 Lakhs)

· Creation of seed hubs for increasing indigenous 

production of pulses in India (MoA&FW; ̀  150 Lakhs)

· Harnessing the potential of lasora (Cordia myxa L.): A 

multipurpose fruit plant of arid and semiarid regions of 

India (DST; ̀  22.27 Lakhs)

· Sustainable livelihood interventions for augmenting 

small land holders income in western Rajasthan (Farmers 

FIRST; ̀  45.54 Lakhs)

· Revival of village ponds through scientific interventions 

(DST; ̀  28.80 Lakhs) 

· Land degradation mapping (second cycle)-2015-16 

(NRSC; ̀  28.82 Lakhs)

· Promoting cactus (Opuntia ficus-indica) as drought 

resilient feed resource under different agro-ecological 

production systems across India (ICARDA; US $50000)

· Improving crop water productivity in khadin systems of 

Rajasthan (ICARDA; US $ 62290)
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'kks/k i=@Research Papers
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laLFkku esa vk;ksftr cSBdsa ,oa xfrfof/k;k¡
Meetings and Events organized in the Institute

'kq¼ fgUnh ys[ku ,oa ;wuhdksM izf'k{k.k ij dk;Z'kkyk dk 

vk;kstu 10 vÁsy] 2017 dks fd;k x;kA eq[; vfrfFk Jh Kkus'k 

mik/;k;] laikndh; ÁHkkjh] jktLFkku if=dk] tks/kiqj us ljy 

fgUnh Hkk"kk ds Á;ksx ij cy fn;kA dk;Z'kkyk ds fofHkUu l=ksa esa 

oDrkvksa us fgUnh Hkk"kk dh oSKkfudrk ,oa le`)rk] 'kq) fgUnh 

ys[ku] jktHkk"kk fu;e & vf/kfu;e ,oa ;wfudksM Á;ksx ds ckjs esa 

foLr`r tkudkjh nhA dk;Z'kkyk esa laLFkku ds rduhdh] 

Á'kklfud vf/kdkfj;ksa ,oa deZpkfj;ksa us Hkkx fy;kA

laLFkku vuqla/kku ifj"kn~ (vkbZ-vkj-lh-)@Institute Research 

Council (IRC) meeting was held during April 28 to May 02, 

2017 and February 01, 2018. In this meeting annual progress 

of various on-going Institute projects was discussed. Fifteen 

new projects were approved while reports of 17 concluding 

projects were also presented by the scientists. Similarly, 

achievements of 14 concluded and progress of 13 ongoing 

externally funded projects was discussed on February 1, 

2018.

Hkk-d̀-vuq-i- vUrj&{ks=h; [ksydwn izfr;ksfxrk 2016@ICAR 

Inter-Zonal sports tournament 2016 was held at ICAR-
IARI, New Delhi during April 25-29, 2017. Team CAZRI 
participated in various sports events and bagged first position 

^jktLFkku jkT; esa 2022 rd fdlkuksa dh vk; dks nksxquk 
djuk* ds fo"k; ij dk;Z'kkyk @Workshop on 'Doubling the 

Farmers' income by 2022 in the state of Rajasthan' was 

organized at the Maharana Pratap University of Agriculture 

and Technology (MPUAT), Udaipur during April 05-06, 

2017. Prof U.S. Sharma, Vice-Chancellor, MPUAT and 

Chairman of the Committee, highlighted that doubling the 

farmers' income in Rajasthan is very challenging in view of 

adverse agro-climatic conditions prevailing in the state. Dr. 

O.P. Yadav, Director, CAZRI and Convener of the 

Coordination Committee, emphasized the growth rate 

achieved in production and productivity of various 

commodities during the recent past and the role of improved 

efficiency of water, nutrients and land. The role of integrated 

farming system, improved marketing options, better 

infrastructure, effective input delivery mechanism, and 

secondary agriculture in enhancing farmers' income in a 

given time-frame was highlighted by various dignitaries 

during the workshop. 

Second meeting of Rajasthan state coordination committee 

was held at MPUAT, Udaipur on October 23, 2017. The draft 

report on doubling farmers' income in Rajasthan by 2022 was 

presented by Director, CAZRI. Similarly a meeting of 

Director, CAZRI; VCs of SAUs in Rajasthan and 

representatives of state line departments was held at Pant 

Krishi Bhavan, Jaipur on October 26, 2017 for refinement in 

report. Director, CAZRI presented the report before Dr. M.S. 

Swaminathan, Former Director General, ICAR and other 

dignitaries on November 03, 2017 and suggestions were 

incorporated in the final report.
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Lkksyj QkfeZax iz.kkyh dk MkW- f=ykspu eksgkik=] lfpo (Mh-,-
vkj-bZ-) vkSj egkfuns'kd (Hkk-d̀-vuq-i-) }kjk mn~?kkVu@ 
Agri-voltaic system was inaugurated by Dr. Trilochan 
Mohapatra, Secretary, DARE and DG, ICAR at CAZRI, 
Jodhpur on August 12, 2017. The 105 kW agri-voltaic 
system (AVS) had a provision of harvesting rainwater falling 
on solar panels that can be reused for supplemental irrigation 
during the period of water shortage. Dr. Mohapatra 
emphasized that AVS comprising of installing solar panels 
and undertaking farming at the same time on the same piece 
of land serves two major purposes of electricity generation 
and crop cultivation. 

Dr. J.S. Samra, Chairman of RAC emphasized that there is a 
need to understand the change in micro-climate created 
between the panels and its effect on crop growth. Dr. O.P. 
Yadav, Director of the Institute briefed about the objective of 
AVS and highlighted that the region has 300 cloud-free days 
in a year and thus has a huge potential to harness solar energy. 

MkW- f=ykspu eksgkik=] lfpo] Mh-,-vkj-bZ- ,oa egkfuns'kd] 
Hkk-d̀-vuq-i- }kjk cht çlaLdj.k vkSj HkaMkj.k bdkbZ dh 
vk/kkjf'kyk@Foundation Stone of Seed Processing and 

Storage Unit at CAZRI, Jodhpur was laid by Dr. 

Trilochan Mohapatra, Secretary DARE and DG ICAR  

on August 12, 2017. This facility is being created in Seed 

Hub project for increasing indigenous production of pulses 

in Javelin Throw (Men), second position in Chess (Men) and 
the football team secured Runner's up position in the 
tournament.

^e`nk yo.krk% leL;k,sa ,oa lek/kku* fo"k; ij 
oSKkfud&d̀"kd laokn cSBd@Scientist Farmer Interface 

Meeting on 'Soil Salinity: Problems and Solutions' was 
organized by RRS, Pali on June 01, 2017 at village Rupawas, 
Pali district in collaboration with Sarv Mangal Gramin Vikas 
Sansthan (NGO). More than 35 farmers participated in the 
meeting, technical inputs were provided to the farmers and 
their problems were addressed. A field visit was organized to 
the salinity affected area of Rupawas. Cultivation of salt 
tolerant crops, varieties and trees for improving physical 
properties of soil were suggested to the farmers.

fdlku fe=kas ds fy, ^mUur Qly mRiknu rduhd* dk 
izf'k{k.k dk;ZØe@Training on 'Improved Crop 

Production' for Krishi Mitra was organized at Balesar, 
Jodhpur during  July 24-26, 2017 by CAZRI and MPoWeR 
in which 40 Krishi Mitras participated. Improved production 
practices in kharif crops and arid horticulture (ber, gonda and 
pomegranate) were discussed. The ICT initiatives to address 
farmers' queries on real-time basis such as ATIC call centre, 
CAZRI Krishi App, Kisan Call Center and m-Kisan portal 
were elaborated. Method of registration of farmers in m-
Kisan portal through KCC or SMS was also demonstrated. 
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in india under National Food Security Mission (NFSM). DG 

emphasized that quality seed should be made available to the 

farmers on priority as this is the most effective intervention to 

transfer the improved technology. Dr. J.S. Samra, Chairman 

RAC and Dr. S. Bhaskar, ADG (AAF&CC) were also present 

on this occasion. Dr. O.P. Yadav, Director of the Institute 

informed that CAZRI seed is having its brand value and all 

the seed is sold through single window system at ATIC. 

MkW- f=ykspu egkik=] egkfuns'kd dk laLFkku nkSjk@Dr. T. 

Mohapatra, DG, ICAR visited the Institute on August 13, 
2017 along with Dr. J.S. Samra, Chairman RAC and Dr. S. 
Bhaskar, ADG (AAF&CC). They visited the organo-mineral 
fertilizer field, model of IFS, organic farming, round-the-
year fodder cultivation using water harvested from roof top, 
dairy unit of Tharparkar cattle, desert botanical garden, arid 
horticulture block and the tissue-cultured raised date palm 
orchard, and labs of the Institute and appreciated the 
contribution of Institute in upscaling various production 
technologies in a very challenging ecosystem.

Later Dr. Mohapatra addressed the Institute scientific staff 
and encouraged them to enhance efforts to intensify on-
going research on various issues related to arid zone 
ecosystem and ensure dissemination of these technologies to 
stakeholders.

uo Hkkjr eaFku & ladYi ls flf¼ dk;ZØe@New India 

Manthan - Sankalp Se Siddhi (Attainment through 
Resolve) Programme was organized by CAZRI KVK, 
Jodhpur, Bhuj and Pali on August 21, August 28 and August 
30, 2017 respectively to take forward the initiative of 
Hon'ble Prime Minister for a New India Movement during 
2017-2022. More than 1400 (>600 at Jodhpur, >400 at Bhuj 
and 400 at Pali) farmers participated in the event. Shri 
Narayan Lal Panchariya, Member of Parliament (Rajya 
Sabha) graced the occasion as chief guest during the event at 
CAZRI-KVK, Jodhpur. Shri Vinod Bhai Chawda, Member 
of Parliament (Kachchh-Morbi) graced the occasion as chief 
guest at CAZRI-KVK, Bhuj and Shri Gyan Chand Parakh, 

Member of Legislative Assembly (Pali), was the chief guest 
during the programme organized at CAZRI-KVK, Pali. 
Various officers from line departments also presented their 
views on doubling farmers' income by 2022 on the 
occasions.

Tkks/kiqj o ckM+esj ftys ds d̀f"k fe=ksa ds fy, izf'k{k.k 
dk;ZØe@Training for Krishi Mitras from Jodhpur and 

Barmer: Two trainings on “Improved technologies for 
enhancing production and income in western Rajasthan” and 
“Livelihood and income security through improved 

laLFkku esa vk;ksftr cSBdsa ,oa xfrfof/k;k¡
Meetings and Events organized in the Institute
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agricultural technologies in arid Rajasthan” were organized 
from August 23-24 and 29-30, 2017 respectively at CAZRI, 
Jodhpur. The trainees were 80 Krishi Mitras (KM) from 
Jodhpur and Barmer districts working with MPOWER, 
Government of Rajasthan. The trained KMs would further 
train Krishi Sakhis and farmers in their respective work areas 
using technology folders provided by CAZRI as resource 
material.

dktjh] {ks=h; vuqla/kku dsUæ] ikyh esa d̀f"k vf/kdkfj;ksa ds 
fy;s nks fnolh; izf'k{k.k dk vk;kstu@Two days training 

programme under 'National Mission on Oilseed and Oil 

Palm (NMOOP)' was organized in collaboration with 

Department of Agriculture, Government of Rajasthan at 

CAZRI RRS, Pali during August 29-30, 2017. The program 

was attended by 30 Agriculture Supervisors from 

Department of Agriculture, Pali.

vuqla/kku lykgdkj lfefr@Research Advisory Committee 

(RAC) met on September 01-02, 2017 under the 

chairmanship of Dr. J.S. Samra. RAC members Dr. D.K. 

Benbi, Dr. S. Kumar, Dr. Arun Varma, Dr.  I.J. Mathur, Dr. S. 

Bhaskar, Dr. O.P. Yadav, Director, CAZRI and Dr. P.C. 

Moharana, Member Secretary were present in the meeting. 

RAC chairman and members interacted with Heads of 

Divisions and Regional Research Stations and discussed the 

on-going research programs for the year 2016-17. RAC team 

also visited the research farm and dairy unit of the Institute.

dsUæh; d̀f"k vkSj fdlku dY;k.k jkT; ea=h dh jktLFkku ds 
fofHkUu dqyifr;ksa ,oa laLFkkuksa ds funs'kdksa ds lkFk 
cSBd@Union Minister of State for Agriculture and 

Farmers' Welfare interacts with Vice-Chancellors and 
Directors from Rajasthan: Hon'ble Union Minister of State 
for Agriculture and Farmers' Welfare, Shri G.S. Shekhawat 
had a meeting with Vice-Chancellors and Directors of 
various Institutes from Rajasthan, Heads of Regional 
Stations of ICAR Research Institutes on September 23, 2017 
at the Institute. He highlighted that new and bigger 
challenges in Indian agriculture are arising out of climate 
change and the onus to meet such challenge lies on national 
agricultural research system (NARS).

Hkk-d̀-vuq-i- }kjk çk;ksftr xzh"edkyhu çf'k{k.k 
f'kfoj@ICAR sponsored summer school on “Developing 

strategies for doubling farm income in low rainfall areas” 
was organized in the Institute from September 05-25, 2017. 
A total of 25 scientists of 14 disciplines from 11 Universities 
& ICAR Institutes spread over 7 states attended the school. 
The inaugural function was graced by Dr. Peter Carberry, 
DDG-Research, ICRISAT, Hyderabad. The training 
comprised of lectures on various options for doubling, 
expectation of NARS from the scientists in doubling the 
farmers' income, practicals on systems modeling, etc.

Hkk-d̀-vuq-i- {ks=h; lfefr la[;k 6 dh e/;kof/k leh{kk cSBd@ 
Mid-term review meeting of ICAR Regional Committee 

No. VI was held on September 22, 2017. The Chairman Dr. 

K. Alagusundaram, DDG (Agril. Engineering, and NRM), 

ICAR highlighted that the main purpose of the meeting is to 

review the implementation of various recommendations 



157

thmade by 24  ICAR Regional Committee VI and to make 

mid-term corrections if needed for speedy implementation of 

various actions proposed. Various officials from ICAR 

institutes, agricultural and veterinary universities and 

agricultural departments participated in this meeting.

fgUnh dk;Z'kkyk dk vk;kstu% fgUnh esa vf/kdkf/kd dk;Z djus 
dks ÁksRlkfgr djus gsrq Á'kklfud vf/kdkfj;ksa ,oa deZpkfj;ksa gsrq 
7 vDVwcj dks ,d fgUnh dk;Z'kkyk dk vk;kstu fd;k x;kA 
Hkkjrh; —f"k vuqla/kku ifj"kn~ eq[;ky; esa mifuns'kd ¼jktHkk"kk½ 
Jh ,e-,y- xqIrk us crk;k fd fgUnh ,d ljy ,oa le`) Hkk"kk gS 
rFkk bleas dk;Z djuk cgqr gh vklku gSA ifj"kn~ ls gh vk;s 
ofj"B rduhdh vf/kdkjh Jh eukst dqekj us jktHkk"kk fu;eksa ,oa 
vf/kfu;eksa dh tkudkjh nhA ,u-vkbZ-lh- tks/kiqj ls vk;s Jh 
—".kk flag us ;wfudksM ls lEcfU/kr tkudkjh ,oa Áf'k{k.k fn;kA 

^Hkkjrh; 'kq"d Hkwfe esa mRikfnr vukt] nkyksa vkSj ckxokuh 
mRiknksa dh vkiwfrZ J`a[kyk çcaèku vkSj foi.ku* ij 5 fnolh; 
çf'k{k.k@Five days training on 'Supply chain 

management and marketing of cereals, legumes and 

horticulture produce in Indian dryland' was organized 

during  November 06-10, 2017. It was sponsored by World 

Bank assisted Maharashtra Agricultural Competitiveness 

Project of Vasantrao Naik State Agriculture Extension 

Management Training Institute, Nagpur. Thirty officers 

(Agriculture market experts, agribusiness specialists, 

Marketing coordinators, Monitoring and evaluation experts, 

Dy. Directors SAMETI, Director and Project Directors, 

ATMA) from Maharashtra participated. Sh. S.B. Khemnar, 

Director, ATMA, Government of Maharashtra elaborated the 

advancement made in agriculture sector in Maharashtra 

through development of 'Farmer Interest Groups' into 

'Farmer Producer Company'.

^'kq"d {ks= esa mUur ckxokuh ,oa vU; d̀f"k rduhfd;kas^ ij 
ik¡p fnolh; çf'k{k.k@ A Five day training on 'Improved 

Horticultural Practices and other Technologies for Arid 

Region' was organized by KVK, Jodhpur from November 

06-10, 2017 which was sponsored by Project Director, 

ATMA, Jaisalmer. Thirty farmers from Jaisalmer district 

participated in the programme. Director, CAZRI emphasized 

the use of micro-irrigation system for higher production of 

fruits with limited water resources and advised to focus on 

adoption of IFS model. Information on different aspects of 

cultivation of arid fruits and crop production technologies 

suitable for this region were discussed by various subject 

experts. 

^d̀f"k QkeZ dh vk; nqxuh djus ds fy, 'kq"d ckxokuh ds fy, 
u, fodYi* ij ekWMy çf'k{k.k ikBîØe@A model training 

course on 'Newer options in arid horticulture for 

doubling farm income', sponsored by Directorate of 

Extension, Ministry of Agriculture and Farmers' Welfare, 

New Delhi was organized from November 14-21, 2017.  

laLFkku esa vk;ksftr cSBdsa ,oa xfrfof/k;k¡
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Eighteen officers from ICAR institutes, KVKs and State 

Department of Agriculture from Madhya Pradesh, Delhi, 

Gujarat and Rajasthan participated in the training 

programme. It was inaugurated by Dr. O.P. Pareek, former 

Director, ICAR-CIAH, Bikaner. Dr. O.P. Yadav, Director 

underlined the importance of integrated production systems, 

organized marketing and policy reforms for doubling 

farmers' income. Dr. P.L. Saroj, Director, ICAR-CIAH 

Bikaner was chief guest in the valedictory function.

^vkxr foØsrkvksa ds fy, d̀f"k foLrkj lsok* esa Lo;a foÙk iksf"kr 
,d o"khZ; fMIyksek@ Self financed one-year diploma course 

on 'Agricultural Extension Services for Input Dealers' 

was inaugurated by Dr. O.P. Yadav at Krishi Vigyan Kendra, 

Pali on  November 17, 2017. This course was initiated by 

Extension Management (MANAGE) in order to build 

technical competency of input dealers in agriculture and to 

facilitate them to serve the farmers better and to act as para-

extension professionals. Dealers from the entire district of 

Pali participated in this programme. A similar diploma 

course is being organised by KVK, Jodhpur also.

^d̀f"k&QksVks&oksYVsbd ç.kkyh (,oh,l) dh laHkkouk* ij 
fparu&eaFku l=@Brainstorming session on 'Scope of Agri-

Photo-Voltaic Systems (AVS)' was held at Krishi Bhavan, 

New Delhi on  November 27, 2017 under the chairmanship 

of Dr. T. Mohapatra, Secretary, DARE and DG, ICAR. 

Experts from ICAR, CGIAR institutes and Ministry of New 

and Renewable Energy, Government of India participated in 

programme. Dr. S. Bhaskar, ADG (AAF&CC), ICAR 

briefed about 105 kW capacity AVS developed at CAZRI 

having crop production, PV-based electricity generation and 

rainwater harvesting at same piece of land. Dr. Mohapatra 

underlined the need of renewable energy for use in 

agriculture in the context of advancement in mechanization 

and to mitigate climate change. Dr. K. Alagusundaram, DDG 

(Agril. Engineering, and NRM) highlighted the need of AVS 

in specific areas to produce green energy and appreciated the 

experimental model of AVS established at CAZRI, Jodhpur. 

The technical details and experiences from the model 

established on one acre of land at CAZRI generated a lot of 

interest. All aspects of AVS were deliberated upon that 

included selection of land, choice of crops, existing 

government policies, investment needed and combining 

AVS with other systems of harnessing renewable energy 

including wind mills and solar parks. 

^vYi o"kkZ {ks=ksa esa LFkk;h d̀f"k ds fy, vif'k"V çcaèku^ ij 
ekWMy çf'k{k.k ikBîØe@ Model training course on 'Waste 

management for sustainable agriculture in low rainfall 

areas' was organized from November 28 to  December 05, 

2017. It was sponsored by Directorate of Extension, Ministry 

of Agriculture and Farmers' Welfare, New Delhi. A total of 20 

participants from ICAR institutes, SAUs, KVK (NGO) and 

State Agriculture Departments of Jammu & Kashmir, 

Punjab, Rajasthan, Madhya Pradesh and Gujarat attended 

the training. The participants also visited waste utilization 

unit of KVK, Pali; lignite mine waste rehabilitation site, 

Giral, Barmer and pomegranate growing belt in Barmer 

district. 
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^Fkkj e#LFky dk flagkoyksdu ,oa iwoZs{k.k* iqLrd dk 
foekspu@A book 'Thar Desert in Retrospect and Prospect' 

authored by Drs. R.P. Dhir, D.C. Joshi and S. Kathju was 

released by Shri G.S. Shekhawat, Minister of State 

Agriculture and Farmers' Welfare, Govt. of India on 

December 31, 2017 in the Institute. The programme was 

organized by the Jodhpur Chapter of the Indian Society of 

Soil Science. 

^vtSfod ruko çca/ku ij 'kks/k gsrq ,d laHkkfor vuqla/kku 
Hkkxhnkj* fo"k; ij O;k[;ku@A lecture on 'As a Potential 

Research Partner for Investigation on Abiotic Stress 

Management' was delivered by Dr. N.P. Singh, Director, 

ICAR-NIASM, Baramati on January 04, 2018. He discussed 

about different types of stresses including soil, edaphic, 

water, landscape, unfavourable climate and socio-economic 

constraints. 

Hkk-d̀-vuq-i- if'pe {ks=h; [ksydwn çfr;ksfxrk 2017@ICAR 

West Zone Sports - 2017 was organized during January 

16–20, 2018 at CAZRI, Jodhpur. More than 600 sports 

persons and officials from 16 ICAR institutes from the west 

zone participated in the tournament. In total 28 individual 

and team events were conducted during the tournament. The 

sports meet was inaugurated by Dr. R.P. Singh, Vice 

Chancellor, Jai Narain Vyas University, Jodhpur. On the 

basis of overall performance in different events, the 

championship was awarded to CAZRI, Jodhpur. Dr. A.K. 

Tomar, Director, ICAR-CSWRI, Avikanagar was the chief 

guest during the closing ceremony.

csj fnol ,oa 'kq"d Qy çn'kZuh@Ber Day and Arid Fruit 

Show was organized at CAZRI, Jodhpur on January 23, 2018 
to promote cultivation of ber and other arid fruits in western 
Rajasthan and generate awareness among farmers. Shri 
Ghanshyam Ojha, Mayor, Jodhpur Municipal Corporation 
was the chief guest of the function. Dr. P.L. Saroj, Director, 
ICAR-CIAH, Bikaner and Dr. O.P. Pareek, former Director, 
ICAR-CIAH, Bikaner graced the occasion as guests of 
honour. More than 100 farmers participated in the 
programme in which around 40 different ber varieties, 
pomegranate varities and aonla, etc. were displayed.

^'kq"d {ks=h; Qlyksa esa i;kZoj.k vuqdwy ,dhd̀r uk'khtho 
çcU/ku* ij ekWMy çf'k{k.k dk;ZØe@Model training course 

on 'Eco-friendly Integrated Pest Management in Arid 
Crops' sponsored by Directorate of Extension, Department 
of Agriculture, Cooperation and Farmers' Welfare, Ministry 
of Agriculture & Farmers Welfare, Government of India, 
New Delhi was organized at CAZRI, Jodhpur during 
February 13-20, 2018. Twenty officers from state 
Department of Agriculture of Rajasthan and Delhi 
participated in the training. The training was inaugurated by 
Dr. L.N. Harsh, former Vice-Chancellor, AU, Jodhpur. Prof. 
Z.S. Solanki, Former Vice-Chancellor, AU, Kota was chief 
guest during the valedictory function. 

pkjk pqdUnj ij cSBd@Meeting on fodder beet was held at 

the institute on February 18, 2018 to encourage and 
popularize the cultivation of fodder beet. In the meeting, 40 
partcipants from department of agriculture, animal 
husbandry, municipal corporation, Cairn Energy, J.K. Seeds 
Hyderabad, Krishi Vigyan Kendra, Jodhpur, Pali and Barmer 
and farmers were present. On this occasion Dr. O.P. Yadav, 
Director mentioned that along with agriculture, animal 
husbandry is the main occupation in Rajasthan. A majority of 
people are engaged in dairy business and demand for green 

laLFkku esa vk;ksftr cSBdsa ,oa xfrfof/k;k¡
Meetings and Events organized in the Institute
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fodder is increasing. Therefore, research attempts have been 
made on fodder beet in the Institute.  It was demonstrated 
that around 8 kg of roots and 2 kg of green leaves can be 
obtained from one plant of fodder beet. 

^Qly fofo/khdj.k* ij oSKkfud d̀"kd vkeq[khdj.k 
cSBd@Scientist farmers interface meeting on 'Crop 

Diversification' was organized by CAZRI, RRS, Pali in 
collaboration with ITC and Sarv Mangal Gramin Vikas 
Sansthan, Pali on  February 20, 2018. Dr. R.K. Bhatt, Head, 
Division of Plant Improvement and Pest Management, 
CAZRI, Jodhpur was the chief guest. The meeting was 
attended by more than 60 farmers from six villages. During 
interactive session, scientists provided technical inputs to 
farmers and suggested know-how of sowing methods and 
other technologies.

laLFkku us Hkk-d̀-vuq-i- QqVckWy pSfEi;uf'ki thrh@Institute 

wins ICAR Football Championship: The Inter Zonal 

Sports Meet of ICAR Institutes was organized by ICAR-

NAARM, Hyderabad during February 21-25, 2018. 

CAZRI's football team won ICAR Championship besides 

CAZRI has also been winner in javelin throw.

ukckMZ ds ftyk çcU/kdksa dh dk;Z'kkyk@Workshop for 

NABARD District Managers: A one day workshop on 
“Arid zone management technology” was organized on 

February 23, 2018 at the Institute. This workshop was 
attended by 30 Assistant General Managers of NABARD 
and District Development Officers of Rajasthan. Dr. A.K. 
Singh, Chief General Manager, NABARD briefed about 
various facilities provided by the bank for development of 
villages under various schemes so that the people living in 
far-flung villages get employment and their living standard 
can be raised. 

^lrr~ mRiknu }kjk 'kq"d {ks=ksa esa fdlkuksa dh vk; vkSj 
ykHkçnrk c<+kus dh rduhdsa* ij ekWMy çf'k{k.k 
dk;ZØe@Model training course on 'Sustainable 

production technologies for enhancing income and 
profitability of farmers in arid zone' under Farmers' 
FIRST project was organized from  March 20-22, 2018. 
About 20 farmers from Popawas panchayat participated in 
the training program.

ftyk Lrjh; fdlku esyk@District Level Farmers' Fair was 

jointly organized by Krishi Vigyan Kendra, Pali, ATMA and 
Agriculture Department on March 26, 2018 at Pali. Shri 
Gyan Chand Parekh, MLA  (Pali) chief guest of the function 
briefed about the Government's schemes i.e. Prime 
Minister's Crop Insurance, Soil Health Card and Flood Relief 
and urged farmers to take benefit of these schemes. Nearly 
1800 farmers from nearby villages of Pali participated in the 
fair.

Other events/meetings

· Field evaluation training for 6 newly appointed 
scientists deputed by ICAR-NAARM, Hyderabad was 
organized by KVK, Pali during August 10-30, 2017.

· Participants of International Conference on 
Geomorphology-2017 visited the Institute on 
November 12, 2017 as a part of their post-conference 
field trip to the Thar Desert. The 18 participants come 
from Italy, China, Australia, Israel, Slovakia, USA, 
Argentina and Canada.

· Scientific Advisory Committee (SAC) of KVK, 
Jodhpur and KVK, Pali were held on March 13 and 
March 21, 2018 respectively to discuss the annual 
progress and action plan for KVKs activities. 
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varjkZ"Vªh; tSofofof/krk fnol@International Day for 

Biological Diversity was celebrated on May 22, 2017 under 

the aegis of ENVIS Centre on Combating Desertification, 

ICAR-CAZRI, Jodhpur at Santa Ki Dhani, Mandau, 

Mohangarh, Jaisalmer on the theme “Biodiversity and 

Sustainable Tourism” to create awareness about the role of 

biological diversity to boost the growth of tourism sector. 

The program was attended by 120 farmers, representatives 

from State Departments, NGOs, and Scout and Guide 

students.

fo'o i;kZoj.k fnol@World Environment Day was 

celebrated on June 05, 2017 at village Khedapa, Jodhpur on 

the theme 'Connecting People to Nature' to create awareness 

amongst the students and villagers. Plantation of 

multipurpose indigenous trees for maintaining eco-balance 

in arid regions was focussed upon. Trees (Neem, Khejri, 

Ashok, etc.) were planted and earthen water containers for 

birds were also tied on trees.

fo'o e:LFky fujkdj.k fnol@World Day to Combat 

Desertification was celebrated on June 17, 2017 by ENVIS 

Centre on Combating Desertification, ICAR-CAZRI, 

Jodhpur at the Institute on the theme “Our Land-Our Home-

Our Future”. Dr. R.P. Dhir, Former Director In-charge, 

CAZRI, Jodhpur delivered lecture on “Some musings on 

desertification issues”. Chairman, ENVIS and Director of the 

Institute highlighted the importance of innovations in newer 

research areas in further understanding desertification.

vUrjkZ"Vªh; ;ksx fnol@International Yoga Day was 

celebrated on June 21, 2017. The scientists, officers and 

employees of the Institute practiced yoga under the guidance 

of Yogacharyas Kushal Vaishnav, Gaurav Vyas and Jyoti, 

from Art of Living Foundation. The importance of yogic 

postures and pranayama in keeping the body and mind in 

excellent condition was highlighted. 

LorU=rk fnol@Independence Day was celebrated with 
stjoviality and enthusiasm on August 15, 2017. On the 71  

festival of freedom Dr. O.P. Yadav, Director hoisted the 

national tricolor and addressed the staff. He touched upon the 

achievements made in science and technology by the country 

egRoiw.kZ fnolksa dk vk;kstu
Important Days Celebrated
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as well as ICAR. He urged CAZRI staff to work with 

renewed enthusiasm for the development of the country, 

society and for the benefit of the farmers.

fo'o e/kqeD[kh fnol@World Honey Bee Day was 

celebrated on August 18, 2017 at KVK, Pali. Dr. Dheeraj 

Singh, Head, KVK, Pali highlighted the importance of honey 

bees and their role in pollination in oilseeds, seed spices, ber 

and drumstick. Shri M.S. Champawat, Assistant Director 

(Horticulture), Pali was the chief Guest of this event. About 

103 farmers and rural youth participated in this function. 

cktjk iz{ks= fnol@A Field Day on Pearl millet was 

organized by KVK, CAZRI, Jodhpur at Rohicha Kalan 

village on September 07, 2017. Awareness and knowledge 

about improved variety of pearl millet MPMH-17 was 

imparted through frontline demonstration in the village. The 

program was attended by more than 250 farmers and farm 

women from Luni tehsil. Dr. Peter Carberry, DDG 

(Research), ICRISAT, Hyderabad was the chief guest of the 

program.

fgUnh lIrkg 14&22 flrEcj] 2017 ds nkSjku vk;ksftr fd;k 
x;kA dk;ZØe dk mn~?kkVu funs'kd MkW- vks-ih- ;kno }kjk fd;k 
x;kA mn~?kkVu l= ds nkSjku dfo lEesyu Hkh vk;ksftr gqvkA 
fgUnh lIrkg ds nkSjku fgUnh Vad.k xfr Áfr;ksfxrk] fucU/k 
Áfr;ksfxrk] lkekU; fgUnh Kku Áfr;ksfxrk vkSj fgUnh iz'uksÙkjh 
dk vk;kstu gqvkA blh dk;ZØe ds vUr esa xr ,d ekg ls py 
jgs *fgUnh Vad.k ,oa ;wuhdksM Áf'k{k.k* dk Hkh lekiu gqvk rFkk 
lHkh lQy Áf'k{k.kkfFkZ;ksa dks Áek.k&i= Ánku fn;s x;sA fgUnh 
lIrkg ds lekiu lekjksg ds eq[; vfrfFk MkW- latho xqIrk] 
leUo;d e: nygu vuqla/kku ifj;kstuk] dkuiqj FksA

LoPN Hkkjr vfHk;ku@ Clean India Campaign: As a part of 

'Swachhata Hi Seva' campaign observed during September 

15 to October 02, 2017 all the staff members of the Institute 

cleaned a nearby tourist spot Kailana Park, near Kailana 

Lake, Jodhpur.

fdlku esyk vkSj d̀f"k uokpkj fnol@Kisan Mela and 

Agriculture Innovation Day was organized at ICAR-
CAZRI, Jodhpur on September 23, 2017 in which more than 
3000 farmers including 900 women from Jodhpur, Pali, 
Sirohi, Barmer, Jalore, Bikaner, Jaisalmer and Nagaur 
districts of Rajasthan participated. Hon'ble Shri G.S. 
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Shekhawat, Minister of State for Agriculture and Farmers' 
Welfare, Govt. of India was chief guest of the function. He 
stressed upon doubling of farmers' income by 2022 and 
emphasized that adopting new and innovative technologies 
developed by CAZRI and elsewhere would play a catalytic   
role in improving agricultural productivity. Dr. Balraj Singh, 
VC, Agriculture University, Jodhpur, Dr. N.V. Patil, 
Director, ICAR-NRCC, Bikaner, Dr. G.L. Keshwa, VC, 
Agriculture University, Kota; Dr. P.S.  Rathore, VC, SKN 
Agriculture University, Jobner and Dr. A.K. Gehlot,  Former 
VC, RAJUVAS, Bikaner, Dr. Arun Tomar, Director, ICAR-
CSWRI, Avikanagar; Dr. A.K. Rai, Director, ICAR-DRMR, 
Bharatpur, Dr. S.K. Singh, Director, ICAR-ATARI, Jodhpur 
graced the occasion. Seven farmers were honoured as 
CAZRI Kisan Mitras in recognition of their significant 
contribution in adoption and dissemination of agricultural 
technologies developed by CAZRI. Farmers producing best 
crops of pearl millet, mung bean, moth bean, clusterbean, til, 
bottle gourd and round gourd were awarded. A Kisan 
Sangoshthi was also organized in which queries raised by 
more than 100 farmers were addressed by the scientific 
experts. More than 60 exhibitions showcasing agricultural 
technologies suitable for regions were arranged by various 
government and private agencies.

thlaLFkku dk 59ok¡ ^LFkkiuk fnol* lekjksg@59  Foundation 

Day of ICAR-CAZRI was celebrated on October 01, 2017. 
Dr. A.K. Singh, VC, RVRSKV, Gwalior and former DDG 
(NRM) was the chief guest of the function. Dr. S.P. Kimothi, 
ADG (Coordination) and Dr. P.C. Sharma, Director, ICAR-

CSSRI, Karnal were the guests of honour. The foundation 
day lecture on 'Is Agricultural Water Crisis Solvable?' was 
delivered by Dr. A.K. Singh.  It was followed by the function 
in which Dr. O.P. Yadav, Director welcomed the esteemed 
guests and highlighted the major achievements of the 
Institute during past one year. Dr. A.K. Singh appreciated the 
work on cutting edge technologies and advised to 
concentrate on developing technologies which can double 
the income of farmers. On this occasion employees from 
scientific, technical, administrative and supporting 
categories were awarded for their outstanding contributions 
in Institute development. Dr. R.K. Kaul was given a special 
appreciation for his outstanding work.

lrdZrk tkx:drk lIrkg@Vigilance Awareness Week was 

celebrated from  October 30 to  November 04, 2017. The 
'Integrity Pledge' was taken by all the employees of the 
Institute. 

jk"Vªh; ,drk fnol@National Unity Day was celebrated on  
ndOctober 31, 2017 to observe the 142  birth anniversary of 

Sardar Vallabhbhai Patel. An oath was taken by all the staff 
members of the Institute to uphold the unity, integrity and 
security of the nation. 

dkSeh ,drk lIrkg@National Integration Week was 

celebrated during November 19-25, 2017. National 
Integration Pledge was taken by all the Institute staff 
members to preserve and strengthen the liberty of India on 
November 20, 2017. Flag Day was observed on November 
24, 2017.

lafoèkku fnol@Constitution Day was celebrated on 

November 27, 2017 to commemorate the birth anniversary 

of Dr. B.R. Ambedkar. All the staff members of the Institute 

egRoiw.kZ fnol dk vk;kstu
Important Days Celebrated
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took a pledge to India is a sovereign, socialist, secular, 

democratic republic uphold fabric.

d̀f"k f'k{kk fnol@Agriculture Education Day was 

celebrated on December 03, 2017 to celebrate the birth 
anniversary of Bharat Ratna Dr. Rajendra Prasad. About 70 
students of Government Senior Secondary Schools of Doli 
and Boranada villages of Jodhpur district participated in the 
program and visited the Institute. Dr. O.P. Yadav, Director 
motivated the students for agricultural education and 
described the benefits of a rural background while making a 
career in agriculture.

fo'o e`nk fnol@World Soil Day was celebrated on 

December 05, 2017 at KVK, Jodhpur. About 250 farmers 
including women farmers participated in the program. About 
100 soil health cards were distributed to the farmers of 
Ghantiala, Rajwa, Popavas, Choradiya, Asarlai, Kakavela 
villages. Dr. I.D. Arya, Director, AFRI and chief guest of the 
function emphasized the importance of soil health cards. Dr. 
J.R. Bhakar, Assistant Director, ATMA, Government of 
Rajasthan highlighted the importance of soil health and 
various government schemes.  

KVK, Pali also celebrated Soil Health Day where Shri Gyan 
Chand Parakh, MLA, Pali was the Chief Guest of this 

function. About 432 farmers and farm women participated in 
this event and 250 soil health cards were distributed.

x.kra= fnol@Republic day was celebrated in the Institute 

on January 26, 2018 with happiness and fervour. On this 
occasion two senior most retiring technical officers of the 
Institute Sh. Laxmi Narayan and Sh. Deva Ram hoisted the 
national tricolour. Dr. O.P. Yadav, Director, urged CAZRI 
staff members to work hard with dedication for overall 
development of nation.

fo'o vkæZHkwfe fnol@World Wetland Day was celebrated on 

February 02, 2018 by ENVIS Centre on Combating 
Desertification, CAZRI, Jodhpur on the theme “Wetlands for 
a sustainable urban future” at KVK, Pali. Dr. O.P. Yadav, 
Director emphasized the importance of wetlands for a 
sustainable urban future and suggested the ways for 
implementing innovative technologies to conserve the 
wetlands. The programme was attended by students of Saint 
Paul School, Pali and College of Agriculture, Sumerpur and 
Jodhpur. A poster competition and quiz was organized for the 
students and prizes were given to the winning participants.

jk"Vªh; foKku fnol@National Science Day was celebrated 

on February 28, 2018 by ENVIS Centre on Combating 
Desertification, CAZRI on the theme “Science and 
Technology for Sustainable Future”. Dr. R.K. Bhatt, Head, 
Division of Plant Improvement and Pest Management 
delivered the special lecture on “Climate Smart 
Technologies for Sustainable Future” and highlighted the 
importance of climate smart agricultural technologies 
particularly for arid region.
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varjkZ"Vªh;@International

· United Nations Convention to Combat Desertification

· United Nations Organization for Education, Science 

and Culture (MAB Program)

· International Crops Research Institute for Semi-Arid 

Tropics (ICRISAT) 

· International Centre for Agricultural Research in the 

Dry Areas (ICARDA)

· Bioversity International

jk"Vªh;@National

· Ministry of Agriculture and Farmers' Welfare, Govt. of 

India

· Ministry of Environment, Forests and Climate Change, 

Govt. of India

· Ministry of Earth Sciences, Govt. of India

· Ministry of Rural Development, Govt. of India

· Department of Science and Technology, Govt. of India 

· Department of Space, Govt. of India

· Department of Biotechnology, Govt. of India

· National Bank for Agriculture and Rural Development

· University Grant Commission, New Delhi

· National Medicinal Plants Board, New Delhi

· ICAR-Central Research Institute on Dryland 

Agriculture, Hyderabad

· ICAR-Indian Institute of Pulse Research, Kanpur 

· ICAR-Central Institute for Arid Horticulture, Bikaner

· ICAR-National Research Centre on Seed Spices, 

Ajmer

· ICAR-National Bureau of Plant Genetic Resources, 

New Delhi

· ICAR-Indian Institute of Natural Gums and Resins, 

Ranchi

lEidZ ,oa lg;ksx
Linkages and Collaborations
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izf'k{k.k vkSj {kerk fuekZ.k
Training and Capacity Building
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izf'k{k.k vkSj {kerk fuekZ.k
Training and Capacity Building
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vk;ksftr laxksf"B;ka ,oa izf'k{k.k dk;ZØe
Workshops and Trainings Organized



169

nd· Institute was awarded “2  Rajshri Tandon Award” for 
thexcellent work in official language during 89  

Foundation Day of ICAR at IARI, New Delhi on July 

16, 2017.

· Institute was awarded “Ganesh Shankar Vidhyarthi 

Hindi Magazine Award” for publication of 'Maru 
thKrishi Chayanika' during 89  Foundation Day of ICAR 

at IARI, New Delhi on July 16, 2017.

nd· Institute was awarded 2  Prize for exhibiting CAZRI 

technologies in “National Sheep and Wool Fair” on 

December 08, 2017 at CSWRI, Avikanagar.

· Dr. P. Santra was awarded “ICAR Lal Bahadur Shastri 

Young Scientist Award” in Natural Resource 
thManagement and Agricultural Engineering, during 89  

Foundation Day of ICAR at IARI, New Delhi on July 

16, 2017.

· Dr. Dipak Kumar Gupta was awarded “ICAR 

Jawaharlal Nehru Award” for Outstanding Doctoral 

Thesis Research in Agricultural and Allied Science 
th2016” during 89  Foundation Day of ICAR at IARI, 

New Delhi on July 16, 2017.

· Dr. Akath Singh was conferred “SARP Associate 

Award-2017” by ICAR-NRC on Pomegranate and 

Society for Advancement of Research on Pomegranate 

(SARP), Solapur during April 28-30, 2017 at ICAR-

NRCP, Solapur.

· Dr. M.B. Noor Mohamed was awarded “Innovative 
rdScientist Award” during 3  International Conference 

on Bioresource and Stress Management organized by 

RKM Foundation, Kolkata, Visva Bharati University 

Shantiniketan, West Bengal during November 08-11, 

2017 at SIAM, Jaipur, Rajasthan, India. 

· Dr. R.K. Singh was conferred “Asima Chatterjee 

National Honour Award-2017” by Science & 

Mathematics Development Organization (India) on 

December 24, 2017 at  Deoghar, Jharkhand.

· Dr. Archana Verma received “Young Achiever Award 

2017” from Society for Advancement of Human and 

Nature (SADHNA) during February, 2018 at Dr YS 

Parmar UHF, Nauni, Solan.

· Dr. Rahul Dev was awarded “Young Scientist Award” 

for outstanding contribution in the field of fruit science 

during “International Conference in Agricultural and 

Applied Sciences for Promoting Food Security during 

May 13-15, 2017 held at Battishputli Kathmandu, 

Nepal.

iqjLdkj
Awards
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· Dr. Rahul Dev was awarded “Young Scientist Award” 

in National Conference on Doubling Farmers Income 

for Sustainable and Harmonious Agriculture during 

September 9-10, 2017 held at Sri Venkateshwara 

Veterinary University, Tirupathi.

· Dr. Saritha M. was conferred “Young Scientist Award” 

in Agricultural Microbiology by the Association of 

Microbiologists of India for the year 2017 during the 
th58  Annual Conference of AMI held at Babasaheb 

Bhimrao Ambedkar University, Lucknow, Uttar 

Pradesh during November 16-19, 2017.

· Dr. Poonam Kalash was awarded “Young Scientist 

Award” at International conference on “Global 

Research Initiatives for Sustainable Agriculture & 

Allied Sciences” by ASTHA Foundation, Meerut held 

during December 02-04, 2018 at MPUAT, Udaipur.

· Dr. Rahul Dev was awarded “Outstanding Ph.D. Thesis 

Award” for outstanding contribution in the field of 

Horticulture and Plant Genetic Resources during 

National Conference on Livelihood and Food 

Security” held at Bihar Veterinary College, Patna 

during January 27-28, 2018.

· Dr. Pradeep Kumar was awarded “Best Poster Award” 

by ISHS, Belgium and Society for Promotion of 

Horticulture, IIHR, Bengaluru during International 

Symposium on 'Horticulture: Priorities & Emerging 

Trends held during September 05-08, 2017 at ICAR-

IIHR, Bengaluru.

· Dr. Surendra Poonia received “Best Poster Presentation 
thAward” during 6  International Conference on 

Advances in Energy Research (ICAER- 2017) held 

during December 12-14, 2017 at IIT Mumbai, 

Mumbai. 

· Dr. Vijay Avinashilingam N.A. was awarded 

“Certificate of Appreciation” for Farmers Technology 

Documentation during Farmers FIRST Conference 

held during February 01-03, 2018 at AAU, Anand.
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· Hon'ble Shri Gajendra Singh Shekhawat, Minister of 

State for Agriculture & Farmers Welfare, Govt. of India

· Dr. Trilochan Mohapatra, Secretary, DARE and 

Director General, ICAR, New Delhi 

· Dr. K. Alagusundaram, DDG (Ag. Engg. & NRM), 

ICAR, New Delhi

· Dr.  N.S.  Rathore, DDG (Education) ICAR, New 

Delhi

· Shri Narayan Lal Panchariya, MP (Rajya Sabha), Govt. 

of India

· Shri Vinod Bhai Chawda, MP (Lok Sabha; Kachchh -

Morbi), Govt. of India

· Shri Joga Ram Patel, MLA (Luni)

· Shri Gyan Chand Parakh, MLA (Pali)

· Shri Devi Singh Bhati, Former Cabinet Minister for 

Irrigation, Govt. of Rajasthan

· Shri Ghanshyam Ojha, Mayor, Nagar Nigam, Jodhpur 

· Padma Bhushan Dr. R.S. Paroda, Former Secretary 

DARE & Ex-Director General, ICAR, New Delhi

· Dr. Panjab Singh, Chairman, NAAS and Former 

Secretary DARE & Ex-Director General, ICAR, New 

Delhi

· Dr. A.S. Faroda, Ex-Chairman, ASRB, New Delhi

· Prof.  A.K. Singh, VC, Rajmata Vijiyaraje Scindia 

Krishi Vishwa Vidyalaya, Gwalior (M.P.) 

· Prof. R.N. Singh, VC, Jai Narayan Vyas University, 

Jodhpur 

· Dr. C.B. Jadeja, VC, KSKV Kachchh University, 

Kachchh 

· Dr. Balraj Singh, VC, Agriculture University, 

Mandore, Jodhpur

· Dr. G.L. Keshwa, VC, Agriculture University, Kota

· Dr. P.S. Rathore, VC, SKN Agriculture University, 

Jobner

· Dr. Pratap Narain, Former VC, SKRAU, Bikaner

· Dr. A.K. Gehlot, Former VC, RAJUVAS, Bikaner

· Prof. Z.S. Solanki, Former VC, Agriculture University, 

Kota

· Prof. L.N. Harsh, Former VC, Agriculture University, 

Jodhpur

· Maj. Gen. N. Vinaya Chandran, YSM, SM, SDS 

(ARMY-I), National Defence College, New Delhi

· Dr. Peter Carberry, DDG, ICRISAT, Hyderabad 

· Dr. Harsh Kumar Bhanwala, Chairman, NABARD, 

New Delhi 

· Dr. J.S. Samra, Former DDG (NRM), ICAR, New 

Delhi and Chairman ICAR-CAZRI, R.A.C. 

· Dr. A.K. Sikka, Former DDG (NRM), ICAR, New 

Delhi and IWMI – Representative India

· Shri Narendra Singh Mehra, Assistant Director 

(Execution), Ministry of Home Affairs, New Delhi

· Shri Yashvir Singh, Economic Advisor, MoEF&CC, 

Govt. of India

· Dr.  S.  Bhaskar, ADG (AAF&CC), ICAR, New Delhi

· Dr. S.P. Kimothi, ADG (CDN), ICAR, New Delhi

· Dr. A.K. Vashishta, ADG (PIM), ICAR, New Delhi

· Shri Devendra Kumar, Director (Finance), ICAR, New 

Delhi

· Shri R.P. Singh, Member, Governing Body, ICAR, 

New Delhi

· Dr. N.P. Singh, Director, ICAR-NIASM, Baramati

· Dr. P.K. Mishra, Director, ICAR-IISWC, Dehradun

· Dr. P.C. Sharma, Director, ICAR-CSSRI, Karnal 

· Dr. A.K. Rai, Director, ICAR-DRMR, Bharatpur

· Dr. D.B. Singh, Director, ICAR-CITH, Srinagar 

· Dr. A.K. Singh, Director, ICAR-DCFR, Almora

fof'k"V vkxUrqd
Distinguished Visitors
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· Dr. P.L. Saroj, Director, ICAR-CIAH, Bikaner

· Dr. N.V. Patil, Director, ICAR-NRC on Camel, Bikaner

· Dr. O.P. Chaturvedi, Director, ICAR-CAFRI, Jhansi

· Dr. Gopal Lal, Director, ICAR-NRC on Seed Spices, 

Ajmer 

· Dr. A.K. Tomar, Director, ICAR-CSWRI, Avikanagar, 

Tonk

· Dr. O.P. Pareek, Former Director, ICAR-CIAH, 

Bikaner

· Dr. I.D. Arya, Director, ICFRE- AFRI, Jodhpur

· Dr. Anand Zhambre, Executive Director, Plasticulture, 

Govt. of India

· Shri Murari Lal Gupta, Dy. Director (OL), ICAR, New 

Delhi 

· Dr. A.K. Singh, Chief General Manager, NABARD, 

Rajasthan

· Dr. S.B. Khemnar, Director (ATMA), Department of 

Agriculture, Maharashtra

· Dr. Dayal Singh Choudhari, Director, Department of 

Agriculture, SIAM, Govt. of India, Jaipur

· Shri Kumar Rajnish, National Programme 

Coordinator, ENVIS Secretariat, MoEF&CC, Govt. of 

India

· Dr. B.K. Dwivedi, Deputy Director (MPOWER), 

Jodhpur

· Shri Manoj Agarwal, Head, CSR Program, Cairn Oil 

and Gas, India Vedanta, New Delhi

· Shri Shashwat Kulshrestha, DGM, Rajasthan, Cairn 

Oil and Gas, India Vedanta, New Delhi

· Shri Naresh Ramani, AGM, NABARD, Jodhpur

· Dr. V.K. Pande, Dy. Director, Department of 

Agriculture, Jodhpur

· Prof. Rajeev Mathur, Principal, Lachoo Memorial 

College, Jodhpur

· Shri Mahendra Bohra, Chairman, Nagar Parishad, Pali

· Smt. Kaushalya Ben Madhapariya, Zila Pramukh, 

Kachchh
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Director Cell

1. Dr. O.P. Yadav, Director 

2. Mrs. Sreedevi Mohanan, PS to Director

Priority Setting, Monitoring and Evaluation Cell (PME)

1. Dr. R.K. Kaul, Incharge

2. Mrs. Madhu Bala Charan, Asstt. Director (OL)

3. Mr. S.B. Sharma, STO 

4. Dr. Rakesh Pathak, STO

5. Mr. Harish Purohit, STO

6. Dr. Manish Mathur, STO

7. Mr. B.S. Sankhla, STO

8. Mr. Deva Ram, TO (up to 31.01.2018)

9. Mr. Hanuman Ram, TO 

Administrative Officers

1. Mr. K.L. Meena, CAO 

2. Mr. I.B. Kumar, AO (up to 26.12.2017) 

3. Mr. Ramesh Kumar Panwar, AAO

4. Mr. D.M. Sancheti, AAO (up to 30.11.2017)

5. Mr. Ratan Lal Sunkariya, AAO (up to 31.08.2017)

6. Mr. Karan Singh Gehlot, AAO

7. Mr. Prem Chand Panwar, AAO

8. Mr. Bahadur Singh Khichi, AAO 

9. Mr. Om Prakash Jayal, AAO 

10. Mr. Prem Prakash Mishra, PS to CAO
(from 11.07.2017)

11. Mr. A.K. Gupta, AAO (from 17.07.2017)

12. Mr. P.D. Soni, AAO (from 07.03.2018)

Audit and Account Officers

1. Mr. G.P. Sharma, CFAO (from 09.08.2017)

2. Mr. K.S. Tanwar, FAO 

3. Mr. Sunil Choudhary, AFAO 

4. Mr. P.K. Mathur, AFAO 

5. Mr. Anil Bhandari, AFAO

Division of Natural Resources

1. Dr. C.B. Pandey, Head I/c

2. Dr. J.P. Singh, Principal Scientist (Economic Botany 
& PGR) 

3. Dr. P.C. Moharana, Principal Scientist (Geography)

4. Dr. R.K. Goyal, Principal Scientist
(Land & Water Management Engineering) 

5. Dr. D.V. Singh, Sr. Scientist (Agronomy) 

6. Dr. R.S. Yadav, Sr. Scientist (Soil Science)
(from 11.07.2017)

7. Dr. Mahesh Kumar, Sr. Scientist (Soil Science) 

8. Dr. M.K. Gaur, Sr. Scientist (Geography)

9. Mr. Dipankar Saha, Scientist (Sel. Grade)
(Economic Botany & PGR)  

10. Dr. H.M. Meena, Scientist (Agril. Meteorology)

11. Dr. Saurabh Swami, Scientist (Agril. Chemicals) 

12. Mr. Jagdish Singh Chouhan, CTO

13. Mr. S.P. Seth, CTO (up to 30.06.2017)

14. Mr. Mukesh Sharma, CTO 

15. Mrs. Meena Mangalia, STO (up to 30.04.2017)

16. Mr.  Laxmi Narain, TO (up to 31.01.2018)

17. Mr. M. Bari, TO (up to 31.01.2018)

18. Mr. Abhey Singh, TO

19. Mr. R.S. Rajpurohit, TO

20. Mr. Girdhari Lal, TO

21. Mr. Narain Ram, TO 

22. Mr. Veer Singh, TO

23. Mr. Narsingh Ram, PS to HD I 

Division of Integrated Farming Systems 

1. Dr. Praveen Kumar, Head 

2. Dr. Uday Burman, Principal Scientist
(Plant Physiology) 

3. Dr. J.C. Tewari, Principal Scientist (Forestry)
(up to 30.06.2017)

4. Dr. Anurag Saxena, Principal Scientist (Agronomy)

5. Dr. P.R. Meghwal, Principal Scientist (Horticulture)

6. Dr. S.P.S. Tanwar, Principal Scientist (Agronomy) 

7. Dr. Akath Singh, Principal Scientist (Fruit Science) 

8. Dr. N.R. Panwar, Principal Scientist (Soil Science - 
Soil Fertility/Chemistry/Microbiology)  

9. Dr. R.C. Kasana, Principal Scientist
(Agril. Microbiology) 

10. Mr. A.K. Sharma, Scientist (Sel. Grade) (Agronomy)

11. Dr. Pradeep Kumar, Scientist (Vegetable Science) 

12. Dr. Archana Verma, Scientist (Forestry) 
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13. Mr. Shiran Kalappurakkal, Scientist (Agroforestry) 

14. Dr. Pratap Singh Khapte, Scientist (Vegetable Science) 

15. Dr. Saritha M., Scientist (Agril. Microbiology) 

16. Mr. R.K. Mathur, ACTO  

17. Mr. S.R. Bhakar, TO 

18. Mr. S.R. Choudhary, TO

19. Mr. Khet Singh, TO 

20. Mr. P.K. Bhardwaj, TO

21. Mr. Gulab Singh, TO

22. Mr. B.N. Sharma, TO 

23. Mr. N.S. Chouhan, TO 

24. Mr. P.R. Bishnoi, TO

25. Mr. H.C. Sharma, PS to HD II 

Division of Plant Improvement and Pest Management

1. Dr. R.K. Bhatt, Head I/c

2. Dr. R.K. Kaul, Principal Scientist (Nematology)

3. Dr. S.K. Singh, Principal Scientist (Plant Pathology)

4. Dr. Anjly Pancholy, Principal Scientist 
(Genetics/Cytogenetics)

5. Dr. Nisha Patel, Principal Scientist (Agril. 
Entomology) 

6. Dr. M.P. Rajora, Principal Scientist (Genetics & Plant 
Breeding) 

7. Dr. Ramavtar Sharma, Principal Scientist 
(Genetics/Cytogenetics)

8. Dr. Rajwant Kaur Kalia, Principal Scientist 
(Agroforestry) 

9. Dr. R.K. Kakani, Principal Scientist (Genetics & Plant 
Breeding) (from 03.07.2017) 

10. Dr. H.R. Mahla, Principal Scientist 
(Genetics/Cytogenetics) 

11. Dr. P.K. Roy, Sr. Scientist (Genetics & Plant 
Breeding)

12. Dr. A.K. Jukanti, Sr. Scientist (Genetics & Plant 
Breeding) (up to 05.07.2017)

13. Dr. Ritu Mawar, Sr. Scientist (Plant Pathology) 

14. Dr. R.K. Solanki, Scientist (Genetics & Plant 
Breeding) 

15. Dr. Kuldeep Singh Jadon, Scientist (Plant Pathology) 

16. Mr. Shantharaja C.S., Scientist (Seed Technology) (On 
Study Leave)

17. Mr. Khushwant B. Choudhary, Scientist (Genetics & 
Plant Breeding) 

18. Mr. M.S. Solanki, TO

19. Mr. R.S. Mertia, TO (up to 30.06.2017)

20. Mr. Ramu Ram, TO  

21. Mr. N.L. Chouhan, TO

22. Mr. Jera Ram, TO  

23. Mr. P.R. Bheel, TO (up to 30.06.2017)

24. Mr. M.R. Bhati, TO 

25. Mr. M.L. Bajrolia, STO 

26. Mr. Nara Ram, TO

27. Mr. N.L. Purohit, PS to HD III 

Division of Livestock Production and Range 
Management

1. Dr. A.K. Misra, Head I/c (up to 19.07.2017)

2. Dr. B.K. Mathur, Head I/c (from 20.07.2017) & 
Principal Scientist (Animal Nutrition)

3. Dr. Mavji Patidar, Principal Scientist (Agronomy)

4. Dr. R.N. Kumawat, Principal Scientist (Agronomy) 

5. Mr. R.C. Bohra, ACTO (up to 31.07.2017)

6. Mr. G.S. Deora, TO (up to 30.04.2017)

7. Mr. Madan Lal, TO

Division of Agricultural Engineering and Renewable 
Energy 

1. Dr. Dilip Jain, Head 

2. Er. Dinesh Mishra, Principal Scientist (Farm 
Machinery & Power) 

3. Dr. A.K. Singh, Principal Scientist (Farm Machinery 
& Power)

4. Dr. R.K. Singh, Principal Scientist (Land & Water 
Management Engineering)

5. Dr. Priyabrata Santra, Principal Scientist (Soil 
Physics) 

6. Dr. Surendra Poonia, Sr. Scientist (Physics) 

7. Dr. Soma Srivastava, Scientist (Food & Nutrition) 

8. Er. Om Prakash, Scientist (AS&PE) 

9. Mr. S. Ansari, CTO

10. Mr. S.K. Thakur, TO

11. Mr. B.K. Dave, TO 

12. Mr. Vijay Kumar, TO 

13. Mr. A.K. Singh, TO

14. Mr. P.C. Bhawankar, TO

15. Mr. Sodhi Singh, TO

16. Mr. Raghuveer Singh, TO

17. Mr. I.R. Faroda, TO

18. Mr. S.S. Gehlot, TO

19. Mr. B.S. Solanki, T.O. (up to 30.06.2017)

20. Mr. Dinesh, TO

21. Mr. Nand Kishore, TO

22. Mr. Hanuman Ram Choudhary, TO

23. Mr. P.K. Kachchhwaha, TO
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Division of Transfer of Technology and Training 

1. Dr. Pratibha Tewari, Head 

2. Dr. Bhagwan Singh, Principal Scientist (Agril. 
Extension) 

3. Dr. Vijay Avinashilingam N.A., Sr. Scientist (Agril. 
Extension) 

4. Dr. Nand Kishore Jat, Scientist (Agronomy) 

5. Dr. B.L. Manjunatha, Scientist (Agril. Extension) 

6. Dr. Prashant Hiraman Nikumbhe, Scientist (Fruit 
Science)

7. Dr. Dipika Hajong, Scientist (Agril. Extension) 

8. Mr. Pramendra, Scientist (Agril. Economics) (from 
13.10.2017)

9. Mr. R.P. Parihar, STO

10. Mrs. Mamta Meena, STO (from 14.11.2017)

11. Mr. N.R. Bhamoo, TO (up to 31.10.2017)

12. Mr. M.S. Mertia, TO 

13. Mr. M.R. Karela, TO 

14. Mr. Rupendra Singh, TO 

15. Mr. Suraj Prakash, TO 

16. Mr. G.S. Jodha, TO 

17. Mr. Vinod Purohit, TO

Other Scientist

1. Mrs. Poonam, Scientist (Plant Biochemistry) (from 
15.04.2017 to 28.08.2017)

All India Network Research Project on Vertebrate Pest 
Management

1. Dr. R.S. Tripathi, Principal Scientist (Agril. 
Entomology) & Nodal Scientist (Vertebrate Pest 
Management) 

2. Dr. Vipin Chaudhary, Principal Scientist (Agril. 
Entomology)

3. Mr. R.C. Meena, STO

4. Dr. K.M. Gawaria, STO 

5. Mr. Surjeet Singh, STO 

Agriculture Knowledge Management Unit

1. Mr. V.K. Purohit, ACTO 

2. Mr. Mukesh Gehlot, STO 

3. Mr. Ramesh Chandra Joshi, TO

4. Mr. Rajendra Kanojia, TO

Library

1. Mr. Tirth Das, STO & I/c

2. Mr. Kailash Detha, STO 

3. Mr. K.K. Sharma, STO 

C.R. Farm 

1. Mr. R.S. Rathore, TO

2. Mr. Fateh Singh, TO 

Maintenance Unit

1. Mr. S.K. Vyas, CTO 

2. Mr. Khem Singh, ACTO 

3. Mr. M.L. Choudhary, STO

4. Mr. A.J. Singh, TO

5. Mr. S.N. Sen, TO

6. Mr. B.L. Bose, TO

7. Mr. Sanjay Purohit, TO

8. Mr. Ramesh Panwar, TO (up to 30.06.2017)

9. Mr. Bhawani Singh Rathore, TO 

10. Mr. M.S. Nathawat, TO

11. Mr. S.R. Daiyya, TO

12. Mr. V.K. Harsh, TO

Security Section

1. Mr. Surjeet Singh, I/c 

2. Mr. Kishna Ram Dewasi, TO

Regional Research Station, Pali Marwar

1. Dr. A.K. Shukla, Head 

2. Dr. R.S. Mehta, Principal Scientist (Agronomy) (from 
05.04.2017)

3. Dr. B.L. Jangid, Principal Scientist (Agril. Extension) 

4. Dr. Vikas Khandelwal, Sr. Scientist (Genetics & Plant 
Breeding) (up to 26.07.2017) 

5. Er. P.L. Regar, Scientist (Sel. Grade) (Land & Water 
Management Engineering)

6. Dr. Seeta Ram Meena, Scientist (Agronomy)

7. Ms. Keerthika A., Scientist (Forestry)

8. Dr. Dipak Kumar Gupta, Scientist (Environmental 
Science)

9. Dr. Noor Mohamad M.B., Scientist (Agroforestry)

10. Dr. Kamla Kumari Choudhary, Scientist (Soil Science) 

11. Ms. Suman Beniwal, Scientist (Fruit Science) (from 
15.04.2017)  

12. Mr. B.S. Jodha, STO

13. Mr. S.K. Dashora, STO

14. Mr. V.S. Nathawat, TO

Regional Research Station, Bikaner

1. Dr. N.D. Yadava, Head I/c

2. Dr. G.L. Bagdi, Principal Scientist (Agril. Extension) 
(from 01.04.2017)

3. Dr. M.L. Soni, Principal Scientist (Soil Science)

4. Dr. Birbal, Principal Scientist (Fruit Science) 
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5. Dr. V.S. Rathore, Principal Scientist (Agronomy) 

6. Dr. N.S. Nathawat, Principal Scientist (Plant 
Physiology)

7. Ms. Seema Bhardwaj, Scientist (Soil Science)

8. Dr. M.C. Dagla, Scientist (Genetics & Plant Breeding) 
(up to 05.07.2017)

9. Ms. Subbulakshmi V., Scientist (Agroforestry)

10. Dr. Sheetal K. Radhakrishnan, Scientist 
(Environmental Science) 

11. Mr. Renjith P.S., Scientist (Agronomy) 

12. Mr. J.C. Joshi, CTO

13. Mr. N.P. Singh, CTO 

14. Mr. Pratul Gupta, STO 

15. Mr. B.M. Yadav, STO 

16. Mr. Jogeshwar Ram, STO

17. Mr. Rajeev Kumar, STO

Regional Research Station, Jaisalmer

1. Mr. Venkatesan K., Scientist (Economic Botany & 
PGR) (up to 03.07.2017)

2. Dr. Dileep Kumar Dangi, Scientist (Agri. Extension) 
(from 12.07.2017), Head I/c

3. Mr. Abhishek Kumar, Scientist (Agroforestry)

4. Dr. Julius Uchoi, Scietist (Fruit Science)

5. Mr. Anil Patidar, Scientist (Economic Botany & PGR) 

6. Mr. D.S. Mertia, STO 

7. Mr. K.S. Rambau, STO

8. Mr. Govind Parihar, TO

Regional Research Station, Bhuj

1. Dr. Devi Dayal, Head I/c

2. Dr. Deepesh Machiwal, Principal Scientist (Soil & 
Water Conservation Engineering) 

3. Dr. Shamsudheen M., Scientist (Soil Science) (up to 
06.07.2017)

4. Mr. Sushil Kumar, Scientist (Agronomy) (on study 
leave) 

5. Dr. Rahul Dev, Scientist (Economic Botany & PGR) 

6. Mr. M. Suresh Kumar, Scientist (Agroforestry)

7. Mr. Mohar Singh, CTO 

8. Mr. R.C. Bissa, ACTO 

9. Mr. Kumpra Hargovind Ram, TO

Regional Research Station, Leh

1. Dr. Sanjeev Kumar Chauhan, Head 

2. Dr. M.S. Raghuvanshi, Principal Scientist 
(Agronomy)

3. Mr. Jigmat Stanzin, STO

Krishi Vigyan Kendra, Jodhpur 

1. Dr. Sushil Kumar Sharma, Programme Coordinator

2. Mr. R.R. Meghwal, CTO

3. Dr. Hari Dayal, CTO 

4. Dr. A.S. Tomar, ACTO

5. Dr. R.P. Singh, ACTO 

6. Dr. Savita Singhal, ACTO

7. Dr. Poonam Kalash, ACTO

8. Dr. S.C. Kachhawaha, ACTO 

9. Mr. P.S. Bhati, STO

10. Mrs. Mamta Meena, STO (up to 13.11.2017)

Krishi Vigyan Kendra, Pali

1. Dr. Dheeraj Singh, Programme Coordinator

2. Dr. M.K. Choudhary, ACTO  

3. Dr. Aishwarya Dudi, ACTO

4. Dr. M.L. Meena, ACTO

5. Dr. Chandan Kumar, STO

6. Dr. L.P. Balai, STO

Krishi Vigyan Kendra, Bhuj

1. Dr. Devi Dayal, I/c Programme Coordinator

2. Mr. Sanjay Singh, STO (up to 18.12.2017)

3. Dr. Traloki Singh, STO

4. Dr. Ram Niwas, STO

5. Mr. A.S. Tetarwal, STO
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Vision  

A greener, climate-resilient arid land with well-managed and 
sustainable agriculture that provides improved livelihood 
options and conserves the scarce natural resources.

Mission

To strive for providing appropriate, low-cost technological 
options for sustainable use of natural resources in the arid 
regions linked to improved livelihood, and also to monitor 
and combat drought and desertification. 

Objectives

· To enhance  profitability and livelihood in arid eco-
system

· To conserve biodiversity and improve plants and 
livestock

· To promote awareness and knowledge amongst the 
stakeholders

· To inventorize natural resources for their assessment 
and management

Section 1: Vision, Mission, Objectives and Functions

Section 2: Inter se priorities among Key Objectives, Success Indicators and Targets 

Functions  

· Assessment and monitoring of natural resources for 
drought and desertification

· Research for genetic improvement of arid zone plants 
and production of quality planting materials

· Research for improving arid land farming systems 
through better stress management in cropping systems 
and livestock production systems, as also for range 
improvement

· Research for value addition of arid zone products that 
may help to create a value-chain linking stakeholders at 
different levels

· Research for efficient energy management and farm tool 
development at affordable cost at village level

· Technology dissemination, socio-economic assessment 
and capacity building of the stakeholders

· Collaboration with different national and international 
institutions in the above fields for knowledge sharing 
and improvement of skill
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Section 3: Trend Value of the Success Indicators
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Section 4(a): Acronyms

Section 4(b): Description and definition of success indicators and proposed measurement methodology
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Section 5: Specific performance requirements from other departments that are critical for delivering
agreed results

Section 6: Outcome/Impact of activities of Department/Ministry
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