
okf"kZd izfrosnu
Annual Report

2018-19

tks/kiqj 342 003 ¼Hkkjr½
¼vkbZ-,l-vks- 9001 % 2015½

Hkkdvuqi-dsUnzh; 'kq"d {ks= vuqla/kku laLFkku`

Jodhpur 342 003 (India)

ICAR-Central Arid Zone Research Institute
(ISO 9001 : 2015)





Hkkd̀vuqi&dsUnzh; 'kq"d {ks= vuqla/kku laLFkku
¼vkbZ-,l-vks- 9001%2015½

tks/kiqj 342 003 ¼Hkkjr½

ICAR-Central Arid Zone Research Institute
(ISO 9001:2015)

Jodhpur 342 003 (India)

okf"kZd izfrosnu
Annual Report

2018-19



okf"kZd izfrosnu 2018&19

funs'kd

Hkk—vuqi&dsUnzh; 'kq"d {ks= vuqla/kku laLFkku

tks/kiqj 342 003

nwjHkk"k% +91-291-2786584 ¼dk;kZy;½

+91-291-2788484 ¼fuokl½

QSDl% +91-291-2788706

bZ&esy% director.cazri@icar.gov.in

osclkbZV% http://www.cazri.res.in

fu'kk iVsy

/keZohj flag

t;izdk'k flag

uo jRku iaokj

jes'k dqekj lksyadh

jkds'k ikBd

Jh cYyHk 'kekZ

izdk'kd

lEiknu lfefr

ANNUAL REPORT 2018-19

Director 

ICAR-Central Arid Zone Research Institute

Jodhpur 342 003

Phone: +91-291-2786584 (O)

+91-291-2788484 (R)

Fax: +91-291-2788706

e-mail: director.cazri@icar.gov.in

Website: http://www.cazri.res.in

Nisha Patel

Dharam Veer Singh

Jai Prakash Singh

Nav Raten Panwar

Ramesh Kumar Solanki

Rakesh Pathak

Shree Ballabha Sharma

Published by

Editorial Committee

Citation: CAZRI 2019. Annual Report 2018-19. ICAR-Central Arid Zone Research Institute,

Jodhpur, India. 182 p.

Printed by: Evergreen Printers, Jodhpur 9414128647

Legends

Front cover : Farmers appreciating improved pearl millet variety 

Farm women keenly observing improved mung bean variety in crop cafetaria

Back cover : Centre : Diamond Jubilee Circle
thTop left : 60  Foundation Day celebrations

thTop right : Evening lecture during 13  ICDD 

Bottom left : Roof top solar power generation system

Bottom right : Renovated laboratory



fo"k;&lwph
Contents

ÁLrkouk i
Preface

dk;Zdkjh lkjka'k 1
Executive summary

laLFkku ifjp; 11
About the institute

o"kZ 2018 ds nkSjku ekSle 17
Weather during 2018

'kks/k miyfC/k;k¡ 19
Research achievements

,dh—r izk—frd lalk/ku ewY;kadu] izcks/ku vkSj e:LFkyhdj.k 19
Integrated Natural Resource Appraisal, Monitoring and Desertification

tSo fofof/krk laj{k.k] okf"kZd o cgqokf"kZd ikni lq/kkj 27
Biodiversity Conservation, Improvement of Annuals and Perennials

,dh—r 'kq"d Hkwfe Ñf"k i)fr vuqla/kku 52
Integrated Arid Land Farming System Research

,dhÑr Hkwfe ,oa ty lalk/ku izca/ku 71
Integrated Land and Water Resources Management

i'kq/ku mRiknu ,oa izca/ku lq/kkj 77
Improvement of Livestock Production and Management 

ikni mRikn ,oa ewY; lao)Zu 83
Plant Products and Value Addition

lefUor uk'khtho izca/ku 86
Integrated Pest Management

xSj&ikjEifjd ÅtkZ L=ksr] —f"k ;kfU=dh vkSj ÅtkZ 94
Non-Conventional Energy Sources, Farm Machinery and Power

lkekftd&vkfFkZd vUos"k.k ,oa ewY;kadu 99
Socio-economic Investigation and Evaluation

izkS|ksfxdh vkdyu] lq/kkj ,oa gLrkUrj.k 105
Technology Assessment, Refinement and Transfer



çlkj xfrfof/k;k¡ 112
Outreach activities

ckSf)d lEink izca/ku ,oa O;kolk;hdj.k 125
Intellectual property management and commercialization

e:LFkyhdj.k ij i;kZoj.k lwpuk i)fr ¼,ufol½ dsUnz 126
ENVIS centre on desertification

laLFkku ifj;kstuk,a 127
Institute projects

Ádk'ku 130
Publications

lEesyuksa@dk;Z'kkykvksa@lsfeukjksa@laxksf"B;ksa esa Hkkxhnkjh 148
Participation in conferences/seminars/symposia/workshops

laLFkku esa vk;ksftr cSBdsa ,oa xfrfof/k;k¡ 153
Meetings and events organized in the institute 

egRoiw.kZ fnol¨a dk vk;kstu 162
Important days celebrated

lEidZ ,oa lg;ksx 166
Linkages and collaborations

izf'k{k.k vkSj {kerk fuekZ.k 167
Training and capacity building

vk;ksftr laxksf"B;ka ,oa izf'k{k.k dk;ZØe 169
Workshops and trainings organized

jkT; ds ykbZu foHkkxksa }kjk vk;ksftr cSBdksa esa Hkkxhnkjh 170
Participation in meetings organized by state line departments

jkT; ds ykbZu foHkkxksa }kjk izk;ksftr izf'k{k.k dk;ZØe 173
Training programs sponsored by state line departments

iqjLdkj 175
Awards

fof'k"V vkxUrqd 177
Distinguished visitors

dkfeZd 179
Personnel



i

vius vfLrRo ds lkFkZd 59 o"kZ iw.kZ djds laLFkku us 1 vDVwcj 
2018 ls ghjd t;arh lekjksg 'kq: fd;sA laLFkku dks viuh çeq[k 
miyfC/k;ksa tSls ,dh—r —f"k ç.kkfy;ksa dk fodkl] ty lap;u dh 
u;h rduhdsa] i'kq/ku çca/ku] 'kq"d ckxokuh] {ks= ds vkuqoaf'kd 
lalk/kuksa dk laj{k.k] lw[kk ço`Ùk {ks=ksa ds fy, Qlyksa dh u;h fdLeksa 
dk fodkl] jsr&Vhyk fLFkjhdj.k] j{kd ifê;kssa dk jksi.k vkfn ds 
fy;s çfrf"Br ̂ljnkj iVsy mR—"V Hkk—vuqi laLFkku iqjLdkj* ¼cM+s 
laLFkkuksa ds fy,½ ls lEekfur fd;k x;kA xqtjs o"kZ ds nkSjku] 
eq[;ky; ij rFkk chdkusj] ikyh] Hkqt vkSj tSlyesj ds vius {ks=h; 
vuqla/kku dsUnzksa ij] tgka dgha vko';d Fkk] iqjkuh ç;ksx'kkykvksa] 
Hkouksa vkSj vU; cqfu;knh <kapksa dh fLFkfr esa lq/kkj ds fy, çeq[k 
uohdj.k dk;Z fd, x,A —f"k {ks= ds fodkl ds vfrfjä {ks=h; 
vuqla/kku dsUnz] ysg esa dk;kZy; Hkou ds fuekZ.k dk dk;Z Hkh 'kq: 
fd;k x;kA bl o"kZ laLFkku ds eq[; Hkou ds lkeus ,d lqanj Mk;eaM 
tqcyh lfdZy cuk;k x;kA 'kq"d Hkwfe ds fodkl ij HkO; 13oka 
varjkZ"Vªh; lEesyu ̂dUosfVaZx MªkbZ ySaM ,fj;kt Ý‚e xzs bZuVw xzhu* 
fo"k; ij tks/kiqj esa vk;ksftr fd;k x;k ftlesa 37 ns'kksa ds 379 
oSKkfudksa vkSj fgr/kkjdksa us Hkkx fy;kA 

bl o"kZ chth; erhjk ¼dfyaxM+k½ dh fdLe dktjh dfyaxM+k&1 
dks ckjkuh n'kkvksa esa yxkrkj ikap o"kksZ rd vPNs Án'kZu ds 
ifj.kkeLo:i jktLFkku ,oa xqtjkr esa [ksrh ds fy, tkjh fd;k x;kA

Ckktjk esa var%çtkr iquZLFkkid çfof"V;ksa ds fodkl gsrq] 519 
fofHkUu i`FkDdj.k çfof"V;kas dk ewY;kadu fd;k x;k ftudh 794 
mR—"V larfr;ksa dks mUufr ds fy, pquk x;kA blds vykok] 225 
larfr;ksa dk p;u 89 Lofu"ksfpr lef"V;ksa ls fd;k x;kA eksB ds 
vkuqoaf'kd mUu;u ds fy, th,eks&2 fdLe dks 0-5 izfr”kr bZ,e,l 
vkSj 400 xs xkek fdj.k mipkj dh mPp n{krk ds dkj.k mRifjorZu 
ds fy, vf/kd mi;qDÙk ik;k x;kA vatu ?kkl esa mRifjorZu v/;;u 
esa ,e1oh1 larfr esa thfor ikS/kksa dh la[;k ¼16-7 izfr'kr½ ,e1 larfr 
¼27-6 izfr'kr½ ls de ntZ dh xbZA 

dPN ¼xqtjkr½ esa d‚ÆM;k vkSj xzsfo;k çtkfr;ksa ds tuunzO;ksa esa 
dksÆM;k feDlk ds lh,e&1] lh,e&11] lh,e&12] dksÆM;k ?kjkQ ds 
lhth&12] lhth&13] lhth&15] xzsfo;k VsusDl ds thVh&11] 
thVh&12] thVh&13 vkSj xzsfo;k foYykslk ds thoh&8] thoh&11] 
thoh&12 tuuæO; vf/kd o`f) ds fy, igpkus x,A 

The institute started diamond jubilee celebrations 
from 1 October 2018 after completing 59 years of its 
fruitful existence. The institute was conferred upon the 
prestigious 'Sardar Patel Outstanding ICAR Institution 
Award' for Large Institutes Category as recognition of its 
major achievements like development of integrated 
farming systems, novel techniques of water harvesting, 
conservation of genetic resources of the region, livestock 
management, arid horticulture, development of crop 
cultivars for drought-prone areas, sand-dune stabi-
lization, shelterbelt plantation, to name a few. During the 
year under report, major renovation works were 
undertaken to improve the condition of old labs, buildings 
and other infrastructures, wherever required, at the 
headquarters and at its regional research stations at 
Bikaner, Pali, Bhuj and Jaisalmer. Work on construction 
of office building at RRS, Leh was also initiated in 
addition to development of the farm area. A beautiful 
Diamond Jubilee Circle was constructed in front of the 
main building of the institute to commemorate this 

thoccasion. A grand international conference (13  
International Conference on Development of Drylands: 
Converting Dryland Areas from Grey into Green) was 
successfully organized at Jodhpur which was attended by 
379 delegates representing 37 countries from six 
continents.

During this year, seed purpose watermelon 
(Kalingda), variety CAZJK-13-2 (CAZRI Kalingada–1) 
was notified for cultivation in the states of Rajasthan and 
Gujarat due to its consistent performance under rainfed 
conditions for over 5 years.

For development of inbred restorer lines of pearl 
millet, segregating generations of 519 entries were 
evaluated from which 794 promising progenies were 
selected for advancement. In addition to this, 225 
progenies were selected from 89 selfed populations. In 
moth bean improvement programme, variety GMO-2 was 
found more responsive to mutagenesis with higher 
efficiency at 0.5 per cent EMS and 400 Gy gamma rays 
treatments. In mutation studies of Cenchrus ciliaris, plant 
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—f"k tSo fofo/krk laj{k.k ds varxZr 143 tuunzO;ksa ftuesa ewax 
ds 38] eksB ds 40] cktjk ds 61 vkSj fry ds 4 thuçk:iksa dks ,d= 
dj muds o`f) vkSj fodkl dk ewY;kadu fd;k x;k rFkk mudk xq.ku 
fd;k x;kA 

o`gr cht ifj;kstuk vkSj lhM gc dk;ZØe ds varxZr ewax vkSj 
eksB dh fofHkUu fdLeksa ds 18]170 fd-xzk- çtud cht vkSj fofHkUu 
vuktksa] nkyksa] chth; elkykas] frygu vkSj ?kkl ds 10]196 fd-xzk- 
lR; yscy cht dk mRiknu fd;k x;kA jk"Vªh; cht ifj;kstuk 
¼Qlysa½ ds varxZr eksB dh fdLe dktjh eksB&2 dk 976 fd-xzk- 
iztud cht rFkk 20-15 fd-xzk- ukfHkd cht Hkh iSnk fd;k x;kA 
Pkkjkxkg ?kklksa ds lajf{kr iztuu ds vUrxZr vatu ?kkl dh fdLeksa 
dktjh&75 rFkk dktjh vatu&358 ds ukfHkd cht dk mRiknu 
fd;k x;kA blds lkFk&lkFk ubZ fodflr fdLe dktjh 
vatu&2178 ds Hkh 1-75 fd-xzk- cht dk mRiknu fd;k x;kA 

feêh esa QkLQksjl fLFkjhdj.k blds mi;ksx dh n{krk dks 
lhfer djrk gS vkSj blfy, feVVh esa vuqç;qä QkLQksjl esa D;k 
voLFkk ifjorZu gksrs gSa mudh igpku djus ds fy, dke 'kq: fd;k 
x;kA >qa>uw ftys ds loZs{k.k {ks= dh e`nkvksa ls] tgka flafpr {ks=ksa esa 
QkLQksjl vuqç;ksx lkekU; vH;kl gS] dqy Q‚LQksjl ¼250 ls 482 
feyhxzke izfr fd-xzk-½ dk yxHkx 72 ls 87 çfr'kr vdkcZfud 
Q‚LQksjl ds :i esa izkIr fd;k x;k] vkSj 'ks"k dks dkcZfud QkLQksjl 
ds :i esa izkIr fd;k x;kA vdkcZfud Q‚LQksjl ds :i esa dSfY'k;e 
Q‚LQsV ¼28&63 çfr'kr½ vkSj dkcZfud Q‚LQksjl ds :i esa QkbVsV 
Q‚LQksjl ¼58 ls 78 çfr'kr½ ds va'k çeq[krk ls ik, x,A 

xaxkuxj vkSj guqekux<+ ftyksa ds çk—frd lalkèkuksa dk 
losZ{k.k fd;k x;kA xaxkuxj ftys ds vuwix<+ {ks= esa vfèkdka'k 
Hkw&Hkkx lery Fkk rFkk 85 çfr'kr {ks= tyks<+ eSnkuksa vkSj ?kXxj unh 
ds unh ry ls vkPNkfnr FkkA yxHkx 75 çfr'kr Hkwfe ¼1575 gsDVs;j½ 
flafpr Qlyksa ds vèkhu Fkh] tcfd dsoy 47-7 gsDVs;j Hkwfe ijrh FkhA 
vkSlr Hkwty dk Lrj tehu ls 16-4 ehVj Fkk vkSj yxHkx 84 çfr'kr 
{ks= esa Hkwty dk Lrj tehu ls 16 ls 18 ehVj uhps FkkA

guqekux<+ ds jkolj {ks= esa 555-9 gsDVs;j ¼3-74 çfr'kr {ks=½ esa 
jsr ds Vhyksa dh ekStwnxh ds dkj.k {ks=h; bykd+k jsrhyk vkSj 
Å¡pk&uhpk FkkA bl {ks= esa eq[; :i ls o"kkZ vkèkkfjr cktjk o Xokj 
¼52-6 çfr'kr {ks=½ eq[; Qlysa FkhA Hkw&ty dk Lrj tehu ls 18-3 
ehVj uhps ls 25-9 ehVj uhps ds eè; vkSj vkSlr Hkwty dk Lrj tehu 
ls 21-7 ehVj uhps FkkA vuwix<+ LFky esa ikuhokyh xaxkuxj e`nk 
J`a[kyk vkSj jkorlj vkSj ihyhcaxk {ks=ksa esa jkorlj vkSj eksMklj e`nk 
J`a[kyk ikbZ xbZ tgk¡ lrg ij jsrhyh nkseV ls ysdj cyqbZ nkseV vkSj 
xgjkbZ esa eghu jsrhyh nkseV] nkseV vkSj flYVh nkseV feêh FkhA 

if'peh jktLFkku ds 13 ftyksa ds HkkSxksfyd lwpuk ra= 
¼thvkbZ,l½ vk/kkfjr ekufp=.k ls voxr gqvk fd Hkwfe {kj.k ds 
vUrxZr 2005&06 ls 2015&16 ds nkSjku 7-6 yk[k gsDVs;j {ks= de 
gqvkA

survival in M V  generation (16.7%) was lower than M  1 1 1

generation (27.6%). 

For Kachchh region of Gujarat, genotypes CM-1, 
CM-11, CM-12 of Cordia myxa; CG-12, CG-13, CG-15 
of C. gharaf; GT-11, GT-12, GT-13 of Grewia tenax and 
GV-8, GV-11, GV-12 of G. villosa were identified for 
vigorous growth. 

Under  Mains t reaming  Agrobiod ivers i ty  
Conservation, a total of 143 genotypes including 38 of 
mung bean, 40 of moth bean, 61 of pearl millet and four of 
sesame were collected and evaluated for their growth 
performance and multiplication. 

Under Mega Seed Project and Seed Hub 
Programme, 18,170 kg foundation seed of mung bean and 
moth bean varieties and 10,196 kg truthfully labelled seed 
of different cereals, pulses, seed spices, oilseeds and 
grasses were produced. Under National Seed Project 
(Crops), 976 kg breeder and 20.15 kg nucleus seed of 
moth bean cv. CAZRI Moth-2 was produced. Under 
maintenance breeding programme of pasture grasses, 
nucleus seed of Cenchrus ciliaris varieties CAZRI-75 and 
CAZRI Anjan-358 was produced. Moreover, 1.75 kg seed 
of newly released variety CAZRI Anjan-2178 was also 
produced.

Phosphorus fixation in soils limits its use efficiency 
and therefore, work was initiated to identify the fate of 
applied phosphorus in soil. About 72 to 87 per cent of the 

-1total phosphorus (250 to 482 mg kg ) was recovered as 
inorganic phosphorus and rest as organic phosphorus 
from soils of surveyed area of Jhunjhunu district where P 
application is common practice in irrigated areas. Further, 
calcium phosphate (28 to 63%) as inorganic P and phytate 
phosphorus (58 to 78%) as organic P were the major 
phosphorus fractions. 

Natural resources were monitored in Ganganagar 
and Hanumangarh districts. At Anupgarh site of 
Ganganagar district, most of terrain was flat with 85 per 
cent area covered by alluvial plains and the riverbed of 
Ghaggar river. About 75 per cent land (1575 ha) was under 
irrigated crops while only 47.7 ha land was un-cultivated. 
Groundwater level was shallow and about 84 per cent of 
the area was covered in the range of 16-18 m below 
ground level (bgl).

In Rawasar area of Hanumangarh, regional terrain 
was sandy and undulating due to presence of sand dunes in 
555.9 ha (3.7% area). The region was mainly rainfed 
(52.6% area). Groundwater level was shallow to 
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,d lkS fdyksokV —f"k&oksYVh; ç.kkyh ls vkSlr ihoh vk/kkfjr 

fo|qr mRiknu yxHkx 10]000 ;qfuV izfr ekg jgk tks ekpZ esa mPpre 

FkkA twu ls vxLr ds nkSjku] 213-1 fe-eh- o"kkZ ls 64-3 izfr”kr dh 

n{krk ds lkFk 651 oxZ ehVj lkSj ihoh {ks= ls 71-3 ?ku ehVj ikuh 

,d= fd;k x;kA fnlacj ds eghus esa lqcg vkSj “kke ds le; nks ihoh 

iafDr;ksa ds chp çdk'k la'ys"kd :i ls lfØ; fofdj.k yxHkx 600 

ekbZdzkseksy izfr oxZehVj izfr lsdUM Fkk] tcfd nksigj dks yxHkx 

1200 ekbZdzkseksy izfr oxZehVj izfr lsdUM FkkA ihoh e‚Mîwy ds uhps 

çdk'k la'ys"kd :i ls lfØ; fofdj.k 200 ekbZdzkseksy izfr oxZehVj 

izfr lsdUM ls de jgkA ewax dk mRiknu [kqys LFkku ¼381 fd-xzk- izfr 

gsDVs;j½ dh rqyuk esa ihoh e‚Mîwy dh Nk;k esa vf/kd Fkk ¼495 fd-xzk- 

izfr gsDVs;j½] tcfd Nk;k esa eksB vkSj paoyk dh iSnkokj de gqbZA 

cSaxu dh iSnkokj xSj&Nk;knkj {ks= ¼1397 fd-xzk- izfr gsDVs;j½ esa 

Nk;knkj {ks= ¼1117 fd-xzk- izfr gsDVs;j½ dh rqyuk esa vf/kd FkhA fepZ 

dh iSnkokj xSj&Nk;knkj {ks= ¼255 fd-xzk- izfr gsDVs;j½ dh rqyuk esa 

Nk;knkj {ks= ¼278 fd-xzk- izfr gsDVs;j½ esa FkksM+h vf/kd FkhA

lefUor —f"k ç.kkyh esa vf/kdre pkjk ¼?kkl ,oa “kh"kZ HkksT;½ 

,bZysUFkl ,Dlsylk o ?kkl i)fr ¼1896 fd-xzk- izfr gsDVs;j½ ls o 

blds ckn gkMZfofd;k fcUukVk vk/kkfjr okfudh&pkjkxkg ¼1765 fd-

xzk- izfr gsDVs;j½ ls feykA chdkusj esa cwan cwan Çlfpr 

—f"k&m|kfudh&pkjkxkg i)fr esa eksB] Xokj] lso.k vkSj XokjikBk 

dh lcls vfèkd vkfFkZd mit uhacw ds lkFk var%lL;u esa ntZ dh xÃ 

tks mudh ,dy Qly ls 37-3] 20-9] 18-3 vkSj 15-2 izfr”kr vfèkd 

FkhA Ikkyh esa csj vk/kkfjr mRiknu ç.kkyh ds varxZr [kjhQ _rq esa 

Xokj] ewax vkSj fHkaMh dk mRiknu Øe'k% 300-6] 241-6 vkSj 848-7 fd-

xzk- izfr gsDVs;j FkkA vukj vk/kkfjr mRiknu ç.kkyh ds varxZr Xokj] 

ewax vkSj fHkaMh dk mRiknu Øe'k% 259-9] 275-2 vkSj 736-8 fd-xzk- izfr 

gsDVs;j FkkA 

nh?kZdkfyd moZjd ç;ksx esa 5 Vu tSfod [kkn çfr gsDVs;j ,oa+ 

100 çfr'kr vkjMh,Q ds ç;ksx ls xsgw¡ dh iSnkokj esa fcuk moZjd dh 

rqyuk esa 59 çfr'kr rFkk 100 çfr'kr vkjMh,Q dh rqyuk esa 9 

çfr'kr c<+ksrjh ntZ dh xbZA v‚xsZuks&feujy fçy ds iz;ksx lss 

E;wfj,V v‚Q iksVk'k dh rqyuk esa ljlksa vkSj xsgw¡ dh mit esa Øe”k% 

14 vkSj 8 çfr'kr dh c<+ksrjh gqbZA blh rjg v‚xsZuks&feujy fçy ds 

ç;ksx ls ,evksih dh rqyuk esa cktjk vkSj ewax dh mit esa 15 vkSj 13 

çfr'kr dh c<+ksrjh ikbZ xbZA

fyXukbV ds lkFk ,tksfLifjfy;e cht mipkj ls thjk ¼894 

fd-xzk- çfr gsDVs;j½ rFkk lkSaQ ¼1405 fd-xzk- çfr gsDVs;j½ dk lcls 

vf/kd cht mRiknu ik;k x;k tks fu;a=d mipkj dh rqyuk esa thjk 

,oa lkSaQ esa Øe'k% 20 vkSj 24 çfr'kr vf/kd FkkA

cqokbZ mijkar ç;qä fofHkUu 'kkdukf'k;ksa esa çksisfDotkQksi $ 

bestkFkkbij 125 xzke lfØ; rRo izfr gsDVs;j ds iz;ksx }kjk ewax 

moderately shallow with an average of 21.7 m bgl and 
range of 18.3 to 25.9 m bgl. Paniwali Ganganagar soil 
series association in Anupgarh site and Rawatsar and 
Modasar soil series in Rawatsar and Pilibanga areas were 
sandy loam to silty loam on surface to fine sandy loam, 
loam and silty clay loam in deeper horizons. 

GIS-based mapping of 13 districts of western 
Rajasthan showed that there was a decline of 0.76 m ha 
area under land degradation from 2005-06 to 2015-16. 

Average PV generation from the 100 kW  agri-p

-1voltaic system was about 10,000 kWh month  and the 
highest PV generation was observed during March. Solar  

2 3PV area of 651 m harvested 71.3 m  of water from 213.1 
mm rainfall received during June-August with an 
efficiency of 64.3 per cent. Photosynthetically active 
radiation (PAR) in interspace area of PV arrays was about 

-2 -1600 mol cm  s  during morning and afternoon hours, 
-2 -1whereas during noon it was about 1200 mol cm  s  in the 

-2month of December. PAR remained less than 200 mol cm  
-1s  under the PV module. Yield of mung bean was higher in 

-1shade of PV arrays (495 kg ha ) as compared to open area 
-1(381 kg ha ), while the yields of moth bean and cowpea 

reduced under shade. Fruit yield of brinjal was higher in 
-1un-shaded area (1397 kg ha ) than in shaded area (1117 kg 

-1ha ). Fruit yield of chilli was slightly more in shade (278 
-1 -1kg ha ) than in un-shaded area (255 kg ha ). 

In integrated farming system, maximum forage 
(grass + top feed) was recorded under Ailanthus excelsa + 

-1grass system (1896 kg ha ) followed by Hardwickia 
-1binata based silvi-pasture system (1765 kg ha ). In drip 

irrigated agri-horti-pasture system at Bikaner, economic 
yield of moth bean, clusterbean, Lasiurus sindicus and 
Aloe vera was more in intercropping with citrus which 
was 37.3, 20.9, 18.3 and 15.2 per cent higher over their 
sole cropping. In ber based production system at Pali, the 
yield of intercrops of clusterbean, mung bean and okra 

-1was 300.6, 241.6 and 848.7 kg ha , respectively, while in 
pomegranate based production system, yield of intercrops 
of clusterbean, mung bean and okra was 259.9, 275.2 and 

-1736.8 kg ha , respectively. 

In long-term fertilizer experiment, application of 5 t 
-1FYM ha  + 100 per cent RDF increased wheat grain yield 

by 59 per cent over control and 9 per cent over 100 per cent 
RDF. Application of organo-mineral prills increased 
mustard and wheat yields by 14 and 8 per cent, 
respectively over Muriate of Potash. Similarly, its 
application increased pearl millet and mung bean yields 
by 15 and 13 per cent compared to Muriate of Potash. 
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¼930 fd-xzk- izfr gsDVs;j½ ,oa eksB ¼592 fd-xzk- izfr gsDVs;j½ dh 

vf/kdre mit½ ntZ dh xbZ tks fd DyksfMukQ‚i&ç‚ixhZy $+ 

lksfM;e&,fl¶yqQksjsu 312-5 xzke lfØ; rRo izfr gsDVs;j ds 

yxHkx leku ik;k x;kA

vatu o`{k ds vuqekfur tSo Hkkj çfr:i.k us n”kkZ;k fd 
vuqekfur laxzfgr tSoHkkj dkcZu laxzg.k 14 o"kksaZ esa 28-39 esxk xzke 
izfr gsDVs;j ls ysdj 36 o"kZ iqjkus o`{kkjksi.k esa 63-35 esxk xzke izfr 
gsDVs;j ds chp jgk] ftlesa dkcZu fLFkjhdj.k {kerk 1-60&2-02 esxk 
xzke izfr gsDVs;j izfr o"kZ FkhA tks/kiqj esa fofHkUu —f"k okfudh 
ç.kkfy;ksa esa e`nk dkcZu vf/kxzg.k {kerk 32-90 ls 56-09 esxk xzke 
dkcZu çfr gsDVs;j ik;h x;hA chdkusj dh fofHkUu —f"k okfudh 
ç.kkfy;ksa esa vf/kdre dqy okuLifrd dkcZu laxzg.k] flafpr 
—f"k&m|kfudh dh xksank&XokjikBk ¼51-8 esxk xzke dkcZu izfr 
gsDVs;j½ ç.kkyh eas o blds ckn vkaoyk&XokjikBk ¼10-21 esxk xzke 
dkcZu izfr gsDVs;j½ esa ik;k x;kA —f"k&ou ç.kkyh esa] vf/kdre 
okuLifrd dkcZu laxzg.k ekykckj uhe&puk ¼18-22 esxk xzke dkcZu 
izfr gsDVs;j½ vkSj vjMw&XokjikBk ¼18-08 esxk xzke dkcZu izfr 
gsDVs;j½ ç.kkyh esa ntZ fd;k x;kA ikyh esa esagnh esa dqy tSoHkkj 
dkcZu laxzg.k nks o"kZ ds o`{kkjksi.k esa 1-7$0-5 esxk xzke dkcZu izfr 
gsDVs;j ls ysdj 56 o"kZ ds o`{kkjksi.k esa 12-6$2-7 esxk xzke dkcZu izfr 
gsDVs;j rd ik;k x;kA 

tM+ laca/kh y{k.k ewY;kadu ds vk/kkj ij] tuuæO; vkj,Q 4,] 
iatkc Nqgkjk] vdkZ fodkl] iwlk fcUnq] vkbZvkbZ,pvkj 1939 vkSj 
vkj,l&1 vf/kd lfg".kq ik, x, vkSj ty ruko lfg".kqrk gsrq 
VekVj dks xzk¶V djus ds fy, ewyo`ar ds :i esa budk mi;ksx fd;k 
tk ldrk gSA [khjk Qly dh ikuh dh vfèkdre mi;ksx n{krk 
¼34-72 fd-xzk- izfr ?ku ehVj½ goknkj i‚yhgkml esa 60 çfr'kr 
flapkbZ Lrj ij vkSj U;qure ¼15-46 fd-xzk izfr ?ku ehVj½ 'ksM usV 
gkml esa 100 çfr'kr flapkbZ Lrj Lrj ij ntZ dh xbZA ewax dh 
iSnkokj esa 2-5] 5-0 vkSj 7-5 fdyksxzke gkbMªkstsy izfr gsDVs;j ds 
iz;ksx ls fu;a=.k dh rqyuk esa Øe'k% 10-5] 27-7 vkSj 30-8 çfr'kr 
o`f) ntZ dh xbZA blh çdkj fry esa 2-5] 5-0 vkSj 7-5 fdyksxzke 
gkbMªkstsy izfr gsDVs;j ls fu;a=.k dh rqyuk esa Øe'k% 11-2] 22-2 vkSj 
27-4 çfr'kr vf/kd iSnkokj izkIr gqbZA

ftu Fkkjikjdj xk;ksa dks çfrfnu ,d fd-xzk- eksB pwjh f[kykbZ 
xbZ muds nSfud nqX/k mRiknu esa 9-77 çfr'kr o`f) gqbZA fjtdk pkjk 
f[kykus ls Fkkjikjdj xk;ksa ds nSfud nqX/k mRiknu ¼4-39 yhVj çfr 
i'kq çfrfnu½ esa o`f) gqbZ tks fu;a=.k lewg ¼4-09 yhVj çfr i'kq 
çfrfnu½ ls 7-23 çfr'kr vf/kd FkhA cgq iks"kd cêh iwjd vkgkj 
feyus ls xk;ksa vkSj HkSalksa ds vkSlr nSfud nw/k mRiknu esa 6 çfr'kr dh 
o`f) gqbZ vkSj ykxr ykHk dk vuqikr xk;ksa esa 2-79 vkSj HkSalksa esa 2-66 
jgkA gjlksyko xkao esa cdfj;ksa ij cgq&iks"kd feJ.k ds ijh{k.k esa 
nSfud nw/k mRiknu esa 10-75 çfr'kr dh o`f) gqbZ vkSj ykHk ykxr 
vuqikr 1-65 jgkA 

Lignite pelleting with Azospirillum coating produced 
-1maximum seed yield of cumin (896 kg ha ) and fennel 

-1(1405 kg ha ) crops which was 20 and 24 per cent higher 
over control in cumin and fennel, respectively. 

Among different post-emergence herbicide 
treatments, maximum seed yield of mung bean (930 kg 

-1 -1ha ) and moth bean (592 kg ha ) was recorded with 
application of Propaquizafop + imazethapyr @ 125 g a.i. 

-1ha  which was closely followed by application of 
clodinafop-propargyl + sodium-acifluorfen @ 312.5 g a.i. 

-1ha . 

Predictive biomass modelling of Hardwickia binata 
showed that estimated stored biomass carbon stock 

-1 -1ranged between 28.39 Mg ha  in 14-year to 63.35 Mg ha  
in 36-year old plantation with carbon sequestration 

-1 -1  potential ranging from 1.60-2.02 Mg ha  yr . The soil 
carbon sequestration potential of diffrent agroforestry 
systems in Jodhpur region ranged from 32.9 to 56.1 Mg C 

-1ha . Under various systems at Bikaner, total vegetative 
carbon stock in irrigated agri-horti system was maximum 

-1in Cordia myxa - Aloe vera (51.8 Mg C ha ) followed by 
-1Emblica officinalis - Aloe vera (10.21 Mg C ha ). Among 

agri-silvi systems, maximum vegetative carbon stock was 
-1recorded in Melia dubia - chickpea (18.22 Mg C ha ) and 

-1Ailanthes excelsa - Aloe vera (18.08 Mg C ha ) systems. 
In henna plantation at Pali, total biomass carbon stock 

-1ranged from 1.7±0.5 Mg C ha  in two years of planting to 
-1 12.6±2.7 Mg C ha in 56 years of planting. 

Based on desirable root traits, genotypes RF 4A, Pb. 
Chhuhara, Arka Vikas, IIHR 1939, Pusa Bindu and RS-1 
were found more hardy than others which can be used as 
rootstocks for grafting tomato for water stress tolerance. 
The WUE of cucumber grown in three protected 
structures increased with increase in water deficit and it 

-3was maximum at 60 per cent irrigation level (34.72 kg m ) 
in naturally ventilated polyhouse and least at 100 per cent 

-3irrigation (15.46 kg m ) in shade net house. Application of 
-12.5, 5.0 and 7.5 kg ha  hydrogel increased mung bean 

yields by 10.1, 27.7 and 30.8 per cent, respectively over 
control, while yield increase in sesame was 11.2, 22.2 and 
27.4 per cent, respectively over control.

Feeding one kg moth bean churi daily to Tharparkar 
cows increased their per day milk yield by 9.77 per cent as 
compared to cows of control group. The daily milk yield 
of Tharparkar cows fed with lucerne increased by 7.23 per 
cent. At farmers' fields, average daily milk yield of cows 
and buffaloes increased by 6 per cent due to feeding of 
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dPN] xqtjkr esa pkjk ;ksX; yo.ke`nksn~fHkn~ iztkfr;ksa esa ls 

vfèkdre gjk ¼61-8 fDoaVy çfr gsDVs;j½ vkSj lw[kk ¼35-7 fDoaVy 

Áfr gsDVs;j ½ pkjk Liksjkscksyl ekÆtusVl esa ntZ fd;k x;kA Øslk 

ØsfVdk esa lcls de gjk ¼21-5 fDoaVy Áfr gsDVs;j ½ vkSj lw[kk ¼13-2 

fDoaVy Áfr gsDVs;j ½ pkjk dh iSnkokj ikbZ xbZA

xwank ds xkSan vkSj fofHkUu lkaærk ds mi;qä IykfLVlkbt+j dk 

mi;ksx djds ,d ubZ çdkj dh f>Yyh rS;kj dh xbZ tks tSo 

vi?kVuh; vkSj ikuh esa ?kqyu'khy FkhA vukj ds fNydksas ls VSfuu vkSj 

,aFkkslk;fuu ;qä vdZ çkIr fd;k x;kA dqeV ds xksan dk ç;ksx dj] 

LçsMªkbax çfØ;k }kjk nkyphuh ds lxaèk rsy ls lw{e&laiqfVr mRikn 

fodflr fd;k x;kA 

o"kZ ds nkSjku dktjh xksan mRçsd ls dqy 19]300 dqeV ds o`{kksa 

dk mipkj fd;k x;k ftlds ifj.kkeLo:i yxHkx 8-67 Vu vjch 

xksan dk mRiknu gqvkA tks/kiqj o ckM+esj ftyksa ds xkoksa ds fdlkukas us 

: 54-0 yk[k dh vk; vftZr dhA 

Tkks/kiqj ftys esa eawxQyh o thjk dh Qlyksa ls d`Urdksa dh ikWp 

iztkfr;k¡] VVsjk bafMdk] esfj;ksful gfj;kuh] jSVl jSVl] xksyqaMk 

bY;ksVh o QqukEcwyl fiukUVh idM+h xbZA ewaxQyh dh Qly esa idM+ 

lwpdkad 0-83 ls 3-75 ds e/; rFkk ldy lwpdkad 8-33 ik;k x;kA 

blh izdkj thjk dh Qly esa idM+ lwpdkad 0-83 ls 4-58 ds e/; rFkk 

ldy lwpdkad 9-58 ik;k x;kA 

voLFkk ifjorZfu; inkFkZ vk/kkfjr gkbfczM lkSj 'kq"dd ds 

vUnj gjh fepZ] VekVj] ikyd] xktj] vkaoyk] eSFkh] iqnhuk] xksank] dSj 

rFkk lkaxjh 2 ls 3 fnuksa esa rFkk csj ,oa [ktwj 5 ls 6 fnuksa esa lw[ksA 

voLFkk ifjorZfu; inkFkZ vk/kkfjr gkbfczM lkSj 'kq"dd dh vkSlr 

rkih; n{krk 17-9 Áfr”kr ik;h xbZA 

dPN] xqtjkr esa ty o vkthfodk lqj{kk c<+kus ds fy, cUuh 

{ks= ds fy, mi;qä ns'kh ?kklksa ;Fkk Liksjkscksyl ekÆtusVl] 

Mk;dsfUFk;e ,uqySVe] lsUØl flfy;kfjl] lsUØl lsfVtjl dh 

ikS/k'kkyk LFkkfir dh xbZA 

ysg&yík[k esa tgka xsgwa dh cqvkbZ cht&lg&moZjd fMªy ds 

lkFk dh xbZ ogka ikS/kksa ds chp mfpr varjky ds lkFk csgrj vkSj ,d 

leku vadqj.k ns[kk x;kA ykbu esa cqvkbZ ls yxHkx 55 çfr'kr de 

chtksa dh t:jr iM+h vkSj nkuk vkSj Hkwls esa 66 vkSj 42 çfr'kr dh 

o`f) ns[kh xbZA

tu tkrh; mi;kstuk ¼Vh,lih½ ds varxZr {ks=h; vuqla/kku 

dsUnz] ysg ,oa d'ks#d uk”khtho çca/ku ij vf[ky Hkkjrh; usVodZ 

vuqla/kku ifj;kstuk }kjk isM+ yxkus] [kjirokj çca/ku] efgykvksa ds 

Lo;a lgk;rk lewg ij tkx:drk f'kfoj] 'khr jsfxLrku esa lajf{kr 

[ksrh gsrq çkS|ksfxfd;kW] ÑUrd izca/ku vkfn ij vk;ksftr 23 çf'k{k.kksa 

ds ek/;e ls 1]117 ykHkkfFkZ;ksa us çf'k{k.k çkIr fd;kA blh Ádkj 

multi nutrient blocks. The B:C ratio was 2.79 for cows and 
2.66 for buffaloes. Daily milk yield of goats increased by 
10.75 per cent with multi nutrient mixture feeding and 
B:C ratio was 1.65. 

Among palatable halophytes tested for enhancing 
fodder resources in Kachchh, Gujarat, the maximum 

-1 -1green (6.18 t ha ) and dry (3.57 t ha ) fodder production 
was recorded in Sporobolus marginatus. Cressa cretica 

-1 -1gave the lowest green (2.15 t ha ) and dry (1.32 t ha ) 
fodder yield. 

A novel biodegradable, water soluble film was 
prepared using Cordia myxa gum and a suitable 
plasticizer at different concentrations. Microencapsulated 
product of cinnamon oil was developed using gum arabic 
by spray drying process. 

During the year, 19,300 trees of A. senegal were 
treated with CAZRI gum inducer, resulting in production 
of approximately 8.67 t of gum arabic worth Rs 54.0 lakhs 
benefiting farmers of more than 45 villages of Barmer and 
Jodhpur districts. 

From groundnut and cumin crops in Jodhpur district, 
five species of rodents were trapped viz. T. indica, M. 
hurrinae, G. elloiti, R. rattus and F. pennanti. The trap 
index in groundnut crop ranged from 0.83 to 3.75 with 
overall trap index of 8.33 rodents/100 traps/night, 
whereas in cumin crop the trap index was in the range of 
0.83-4.58 with overall trap index of 9.58. 

In a recently developed phase change material based 
hybrid solar dryer, drying of green chillies, tomato, 
spinach, carrot, aonla, fenugreek, mint leaves, gonda, 
kair and sangri took 2 to 3 days, while drying of ber and 
date palm took 5-6 days. The average thermal efficiency 
of this solar dryer was 17.9 per cent. 

For livelihood security and ecosystem restoration in 
Kachchh, Gujarat, nursery beds consisting of native 
grasses suitable for Banni area viz. Sporobolus 
marginatus, Dichanthium annulatum, Cenchrus ciliaris, 
Cenchrus setigerus were established. 

Better and uniform germination of wheat with 
proper spacing between plants was observed in fields 
where sowing was done with seed cum fertilizer drill in 
Leh-Ladakh region. About 55 per cent less amount of seed 
was needed in line sowing and an increase of 66 and 42 per 
cent in grain and stover yields was observed. 

Under Tribal Sub-Plan (TSP), 23 training 
programmes on tree plantation, weed management, 
awareness about women's self-help group, protected 

izLrkouk
Preface
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lefUor jk"Vªh; cht ifj;kstuk ¼Qlysa½ ds vUrxZr ujksrksa dh xkst 

vkSj pkjyk] xzke iapk;r pkjyk] ckalokM+k ds xk¡oksa ds 175 vkfnoklh 

fdlkuksa dks tkudkjh nh xbZ rFkk 700 fd-xzk- ewax ¼vkbZih,e 2&3½ ds 

çekf.kr chtksa dk forj.k fd;k x;kA {ks=h; vuqla/kku dsUnz] ysg }kjk 

Qyksa dh ikS/k ,oa lfCt;ksa ds chtksa dks fofHkUu tutkrh; xkaoksa ds 

fdlkuksa esa forfjr fd;k x;kA 

'kq"d {ks= dh çeq[k [kjhQ Qlyksa dh 90 çpfyr fdLeksa ,oa 
çeq[k jch Qlyksa dh 60 çpfyr fdLeksa dks rqyukRed Án'kZu ,oa 
muds xq.kksa dks fofHkUu fgr/kkjdks dks n'kkZus gsrq ltho Qly 
laxzgky; eas Ánf'kZr fd;k x;kA 

fdlku esyk vkSj —f"k uokpkj fnol dk 13&15 flrEcj 2018 
ds nkSjku vk;kstu fd;k x;k] ftlesa jktLFkku ds tks/kiqj] Hkjriqj] 
mn;iqj] ckalokM+k+] t;iqj] fljksgh] ckM+esj] tSlyesj] ukxkSj] ikyh] 
>kykokM+] lhdj] tkyksj] fprkSM+x<+] vtesj] nkSlk] /kksyiqj] 
jktleUn] HkhyokM+k ,oa chdkusj ftyksa ds 8]000 fdlkuksa] ftuesa 
1]800 —"kd efgyk,¡ Hkh lfEefyr Fkh] us Hkkx fy;kA bl volj ij 
ik¡p fdlkuksa dks muds }kjk dktjh dh —f"k rduhdksa dks viukus ,oa 
muds Álkj esa fd, x, ljkguh; ;ksxnku gsrq ̂dktjh fdlku fe=* 
ds :i esa lEekfur fd;k x;kA

fdlkuksa] efgykvksa] Nk=ksa vkSj dsaæh; rFkk jkT; ljdkj ds 
foHkkxksa ds vf/kdkfj;ksa lfgr 15]000 ls vf/kd vkxarqdksa us o"kZ ds 
nkSjku laLFkku ,oa —f"k lwpuk ÁkS|kssfxdh dsaæ dk Hkze.k fd;kA dqy 
349 çf'k{k.k dk;ZØe 9]668 fdlkuksa vkSj [ksfrgj efgykvksa ds fy, 
laLFkku ds fofHkUu foHkkxkas] çknsf'kd vuqla/kku dsUnzksa ,oa —f"k foKku 
dsUnzksa }kjk vk;ksftr fd, x,A laLFkku }kjk vk;ksftr fofHkUu vxz 
iafä çn'kuksa ls vyx&vyx xk¡oksa ds 2]366 fdlkuksa dks ykHk feykA 
fofHkUu laLFkkuksa ls çkIr rsbZl ubZ çkS|ksfxfd;ksa dk 132 fdlkuksa ds 
[ksrksa esa Hkh çn'kZu fd;k x;kA

deZpkfj;ksa dh {kerk fuekZ.k dk;ZØe ds rgr 13 oSKkfudksa] 20 
rduhdh o 4 ç'kklfud vf/kdkfj;ksa vkSj 25 dq'ky lgk;d 
deZpkfj;ksa us fofHkUu çf'k{k.k dk;ZØeksa esa Hkkx fy;kA Hkkjrh; —f"k 
vuqla/kku ifj"kn~ dh NBh {ks=h; lfefr dh 25oha cSBd dks laLFkku us 
vkuUn Ñf"k fo'ofo|ky;] vkuUn esa lQyrkiwoZd vk;ksftr fd;kA 
blh Ádkj nks dk;Z'kkykvksa] ,d xzh"edkyhu çf'k{k.k f'kfoj] rhu 
'khrdkyhu çf'k{k.k f'kfoj ,oa ,d vkn'kZ çf'k{k.k ikBîØe Hkh 
laLFkku esa vk;ksftr fd, x,A

eSa vk'kk djrk gwa fd 'kq"d —f"k ls tqM+s gq, oSKkfudksa] foLrkj 
dk;ZdrkZvksa] fdlkuksa vkSj vU; fgr/kkjdksa ds fy, bl fjiksVZ esa çLrqr 
ifj.kke jkspd vkSj mi;ksxh gksaxsA 

¼vkseizdk”k ;kno½ 
funs'kd

cultivation technologies, rodent management, etc. were 
organized for 1,117 farmers. Similarly 

mung bean (IPM 2-3) was distributed among 175 
tribal farmers in villages Naroton Ki Goj and Charla, 
Gram Panchayat Charla, Banswara under TSP of AICRP 
(NSP). Fruit saplings and vegetable seeds were 
distributed by RRS, Leh in different villages of Leh 
Ladakh under TSP.

Ninety varieties of various kharif crops and 60 
varieties of rabi crops were grown in 'Crop Cafeteria' to 
demonstrate their comparative performance and 
characteristics to various stakeholders. 

A farmers' fair cum agriculture innovation day was 
organized during 13-15 September 2018 in which more 
than 8,000 farmers including 1,800 women farmers from 
Jodhpur, Bharatpur, Udaipur, Banswara, Jaipur, Sirohi, 
Barmer, Jaisalmer, Nagore, Pali, Jhalawad, Sikar, Jalore, 
Chittorgarh, Ajmer, Dausa, Dholpur, Rajsamand, 
Bhilwara and Bikaner districts of Rajasthan participated. 
Five farmers were honoured as CAZRI Kisan Mitra in 
recognition of their significant contribution in adoption 
and dissemination of agricultural technologies. 

More than 15,000 visitors including farmers, farm 
women, students and officials of central and state 
government departments visited Agricultural Technology 
Information Center (ATIC). In all, 349 trainings were 
organized for 9,668 farmers and farm women by different 
divisions, regional research stations and KVKs of the 
institute. Front line demonstrations (FLDs) were 
conducted by the institute benefiting 2,366 farmers. 
Twenty three new technologies received from various 
institutes were also demonstrated at 132 farmers' fields. 

Under capacity building program, 13 scientists, 20 
technical, 4 administrative and 25 skilled supporting staff 
attended various trainings. Twenty-fifth meeting of the 
ICAR-Regional Committee No. VI was successfully 
organized at AAU, Anand, while two workshops, one 
seminar, one summer school, two winter schools and one 
model training course were organized at the institute.

I hope that scientists, extension workers, farmers and 
other stakeholders involved in arid agriculture will find 
the results documented in this report interesting and 
useful. 

certified seed (700 
kg) of 

(O.P. Yadav)
Director
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xaxkuxj vkSj guqekux<+ ftyksa ds çk—frd lalkèkuksa dk 
losZ{k.k fd;k x;kA xaxkuxj ftys ds vuwix<+ {ks= esa vfèkdka'k 
Hkw&Hkkx lery Fkk rFkk 85 çfr'kr {ks= tyks<+ eSnkuksa vkSj ?kXxj 
unh ds unh ry ls vkPNkfnr FkkA yxHkx 75 çfr'kr Hkwfe ¼1575 
gsDVs;j½ flafpr Qlyksa ds vèkhu Fkh] tcfd dsoy 47-7 gsDVs;j 
Hkwfe ijrh FkhA vkSlr Hkwty dk Lrj tehu ls 16-4 ehVj Fkk vkSj 
yxHkx 84 çfr'kr {ks= esa Hkwty dk Lrj tehu ls 16 ls 18 ehVj 
uhps FkkA guqekux<+ ds jkolj {ks= esa 555-9 gsDVs;j ¼3-74 çfr'kr 
{ks=½ esa jsr ds Vhyksa dh ekStwnxh ds dkj.k {ks=h; bykd+k jsrhyk 
vkSj Å¡pk&uhpk FkkA bl {ks= esa eq[; :i ls o"kkZ vkèkkfjr cktjk 
o Xokj ¼52-6 çfr'kr {ks=½ eq[; Qlysa FkhA Hkw&ty dk Lrj tehu 
ls 18-3 ehVj uhps ls 25-9 ehVj uhps ds eè; vkSj vkSlr Hkwty dk 
Lrj tehu ls 21-7 ehVj uhps FkkA guqekux<+ ftys dk ihyhcaxk 
{ks= vuwix<+ ds leku Fkk] ftlesa ?kXxj unh ds lery tyks<+ 
eSnkuksa dk çHkqRo Fkk vkSj Hkk[kM+k ugj deku {ks= esa lery fd, 
x, tyks<+ eSnku FksA yxHkx 74 çfr'kr {ks= esa Hkwty Lrj tehu 
ls 10&20 ehVj uhps FkkA vuwix<+ LFky esa ikuhokyh xaxkuxj 
e`nk J`a[kyk vkSj jkorlj vkSj ihyhcaxk {ks=ksa esa jkorlj vkSj 
eksMklj e`nk J`a[kyk ikbZ xbZ tgk¡ lrg ij jsrhyh nkseV ls ysdj 
cyqbZ nkseV vkSj xgjkbZ esa eghu jsrhyh nkseV] nkseV vkSj flYVh 
nkseV feêh FkhA 

ueZnk ugj ds jkrksM+k ,oa bljksy forfjdk dekaM {ks= esa rhu 
csapekdZ e`nk çksQkby [kksns x, ,oa bl {ks= dh e`nkvkas dks nks e`nk 
J`a[kykvksa] pksgVu vkSj lkapksj ds varxZr igpkuk x;k ,oa budk 
ekufp=.k fd;k x;kA if'peh jktLFkku ds 13 ftyksa ds HkkSxksfyd 
lwpuk ra= ¼thvkbZ,l½ vk/kkfjr ekufp=.k ls voxr gqvk fd Hkwfe 
{kj.k ds vUrxZr 2005&06 ls 2015&16 ds nkSjku 7-6 yk[k 
gsDVs;j {ks= de gqvkA >qa>uw ftys dh loZsf{kr e`nkvksa esa 
vdkcZfud Q‚LQksjl ds :i esa dSfY'k;e Q‚LQsV ¼28&63 
çfr'kr½ vkSj dkcZfud Q‚LQksjl ds :i esa QkbVsV Q‚LQksjl ¼58 
ls 78 çfr'kr½ ds va'k çeq[krk ls ik;s x,A 

chdkusj LFky ij 4 ebZ ls 14 tqykbZ 2018 ds nkSjku 
vf/kdre e`nk âkl [kkyh {ks= ¼2699 fd-xzk- çfr gsDVs;j½ esa ekik 
x;k] blds ckn pkjkxkg Hkwfe ls 1856 fd-xzk- çfr gsDVs;j vkSj 
U;wure 486 fd-xzk- çfr gsDVs;j —f"k okfudh Hkwfe ls FkkA 

Ckktjk esa var%çtkr iquZLFkkid çfof"V;ksa ds fodkl gsrq] 519 
fofHkUu i`FkDdj.k çfof"V;kas dk ewY;kadu fd;k x;k ftlesa ls 794 
mR—"V larfr;ksa dks mUufr ds fy, pquk x;kA blds vykok] 225 
larfr;ksa dk p;u 89 Lofu"ksfpr lef"V;ksa ls fd;k x;kA 

Natural resources were monitored in Ganganagar and 

Hanumangarh districts. At Anupgarh site of Ganganagar 

district, majority of terrain was flat with 85 per cent area 

covered by alluvial plains and the riverbed of Ghaggar river. 

About 75 per cent land (1575 ha) was under irrigated crops 

while only 47.7 ha land was un-cultivated. Groundwater 

level was shallow and about 84 per cent of the area was 

covered in the range of 16-18 m below ground level (bgl). In 

Rawasar area of Hanumangarh, regional terrain was sandy 

and undulating due to presence of sand dunes in 555.9 ha 

(3.7% area). The region was mainly rainfed (52.6% area). 

Groundwater level was shallow to moderately shallow with 

an average of 21.7 m bgl and range of 18.3 to 25.9 m bgl. In 

Pilibanga area of Hanumangarh district, the terrain was 

similar to Anupgarh, with dominance of flat alluvial plains of 

Ghaggar river and levelled alluvial plains in Bhakhra canal 

command area. Groundwater level in the area was shallow to 

moderately shallow and about 74 per cent area was in 10-20 

m bgl range. Paniwali Ganganagar soil series association in 

Anupgarh site and Rawatsar and Modasar soil series in 

Rawatsar and Pilibanga areas were sandy loam to silty loam 

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

deeper horizons. 

Three benchmark soil profiles in Ratoda and Isrol 

distributaries of Narmada canal were characterized and two 

soil series namely Chohatan and Sanchor were identified and 

mapped. GIS-based mapping of 13 districts of western 

Rajasthan showed that there was decline of 0.76 m ha area 

under land degradation from 2005-06 to 2015-16. Calcium 

phosphate (28 to 63%) as inorganic P and phytate 

phosphorus (58 to 78%) as organic P were the major 

phosphorus fractions in soils of surveyed area of Jhunjhunu 

district. 

At Bikaner site, maximum soil loss was measured from 
-1 -1bare field (2699 kg ha ) followed by 1856 kg ha  from 

-1 pastureland and minimum of 486 kg ha from agro-forestry 

land during 4 May to 14 July 2018. 

For development of inbred restorer lines of pearl millet, 

segregating generations of 519 different entries were 

evaluated from which 794 promising progenies were 

selected for advancement. In addition, 225 progenies were 

selected from 89 selfed populations. 
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Xokj ds pkSchl thu Ák:iksa ds mit fu"iknu ewY;kadu esa 
loZJs"B fu;a=d fdLe vkjthlh&1033 ¼1232 fd-xzk- Áfr 
gsDVs;j½ dh rqyuk esa Áfof"V lh,tsMth&17&24 ¼1459 fd-xzk- 
Áfr gsDVs;j½ rnqijkUr lh,tsMth&16&21 ¼1417 fd-xzk- Áfr 
gsDVs;j½ rFkk lh,tsMth&17&16 ¼1415 fd-xzk- Áfr gsDVs;j½ }kjk 
vf/kdre cht mit ntZ dh xbZA eksB ds vkuqoaf'kd mUu;u esa] 
th,eks&2 fdLe dks 0-5 izfr'kr bZ,e,l vkSj 400 xs xkek fdj.k 
mipkj dh mPp n{krk ds dkj.k mRifjorZu ds fy, vf/kd 
mi;qDÙk ik;k x;kA

—f"k tSo fofo/krk laj{k.k ds varxZr 143 tuuæO;ksa ftues 
ewax ds 38] eksB ds 40] cktjk ds 61 vkSj fry ds 4 thuçk:iksa dks 
,d= dj muds o`f) vkSj fodkl dk ewY;kadu fd;k x;k rFkk 
mudk xq.ku fd;k x;kA 

vatu ?kkl esa mRifjorZu v/;;u esa ,e oh  larfr esa thfor 1 1

ikS/kksa dh la[;k ¼16-7 izfr'kr½ ,e  larfr ¼27-6 izfr'kr½ ls de 1

ntZ dh xbZA Pkkjkxkg ?kklksa ds lajf{kr iztuu ds vUrxZr vatu 
?kkl dh fdLeksa dktjh&75 rFkk dktjh vatu&358 ds ukfHkd 
cht dk mRiknu fd;k x;kA blds lkFk&lkFk ubZ fodflr fdLe 
dktjh vatu&2178 ds Hkh 1-75 fd-xzk- cht dk mRiknu fd;k 
x;kA

o`gr cht ifj;kstuk vkSj lhM gc dk;ZØe ds varxZr] ewax 
vkSj eksB dh fofHkUu fdLeksa ds 18]170 fd-xzk- çtud cht vkSj 
fofHkUu vuktksa] nkyksa] chth; elkys] frygu vkSj ?kkl ds 10]196 
fd-xzk- lR; yscy cht dk mRiknu fd;k x;kA jk"Vªh; cht 
ifj;kstuk ¼Qlysa½ ds varxZr eksB dh fdLe dktjh eksB&2 dk 
976 fd-xzk- iztud cht rFkk 20-15 fd-xzk- ukfHkd cht Hkh iSnk 
fd;k x;kA

chth; erhjk ¼dfyaxM+k½ esa fdLe lhtsMtsds&13&2 
¼dktjh dfyaxM+k&1½ dks ckjkuh n'kkvksa esa yxkrkj ikap o"kksZa rd 
vPNs Án'kZu ds ifj.kkeLo:i jktLFkku ,oa xqtjkr esa [ksrh ds 
fy, tkjh fd;k x;kA

xksans ds ifjxzg.k lhtsMlh,e&2011 o lhtsMlh,e&2062 
esa ckdh ifjxzg.kksa dh rqyuk esa Qyksa dh iSnkokj dkQh vf/kd ntZ 
dh xbZA vf/kdre mit xwanh ¼lh- ?kjkQ½ ewyo`ar okys ikS/kksa ls 
feyh] mlls de NksVs Qy okys xksans ¼lh- feDlk½ ds ewyo`ar okys 
ikS/kksa ls rFkk lcls de mit cM+s Qy okys xksans ¼lh- feDlk½ ds 
ewyo`ar okys ikS/kksa dh jghA

jksfgMk dh ikS/k larfr esa fHkUurk ds vuqekfur xq.kkad 
¼ihlhoh vkSj thlhoh½ çfr ikS/k 'kk[kkvksa dh la[;k ds fy, e/;e 
vkSj ikS/k ÅapkbZ vkSj ikS/k d‚yj O;kl ds fy, de ik, x,A ikS/k 
ik=ksa ds fy, vkuqokaf'kdrk dk vuqeku ¼,p 2½ de ik;k x;kA

dPN ¼xqtjkr½ esa dksÆM;k feDlk ds lh,e&1] lh,e&11] 
lh,e&12] dksÆM;k ?kjkQ ds lhth&12] lhth&13] lhth&15] 
xzsfo;k VsusDl ds thVh&11] thVh&12] thVh&13 vkSj xzsfo;k 

Among 24 genotypes of clusterbean evaluated for high 
yield, maximum seed yield was recorded for CAZG-17-24 

-1 -1(1459 kg ha ) followed by CAZG-16-21 (1417 kg ha ) and 
-1CAZG-17-16 (1415 kg ha ) as compared to the best check 

-1variety RGC-1033 (1232 kg ha ). In moth bean 
improvement, variety GMO-2 was found more responsive to 
mutagenesis with higher efficiency at 0.5 per cent EMS and 
400 Gy gamma rays treatments.

Under Mainstreaming Agrobiodiversity Conservation, 
a total of 143 genotypes including 38 of mung bean, 40 of 
moth bean, 61 of pearl millet and 4 of sesame were collected 
and evaluated for their growth performance and 
multiplication. 

In mutation studies of C. ciliaris, plant survival in M V  1 1

generation (16.7%) was lower than M  generation (27.6%). 1

Under maintenance breeding programme of pasture grasses, 
nucleus seed of Cenchrus ciliaris varieties CAZRI-75 and 
CAZRI Anjan-358 was produced. Moreover, 1.75 kg seed of 
newly released variety CAZRI Anjan 2178 was also 
produced.

Under Mega Seed Project and Seed Hub Programme, 
18,170 kg foundation seed of different mung bean and moth 
bean varieties and 10,196 kg truthfully labelled seed of 
different cereals, pulses, seed spices, oilseeds and grasses 
were produced. Under National Seed Project (Crops), 976 kg 
breeder and 20.15 kg nucleus seed of moth bean cv. CAZRI 
Moth- 2 was produced. 

Seed purpose watermelon (Kalingda, variety CAZJK-
13-2 (CAZRI Kalingada–1) has been notified for cultivation 
in the states of Rajasthan and Gujarat due to its consistent 
performance under rainfed conditions over 5 years.

In budded gonda, the accessions CZCM-2011 and 
CZCM-2062 recorded significantly higher fruit yield than all 
other accessions. Plants grafted on Cordia gharaf rootstocks 
gave maximum yield followed by grafted on small fruited C. 
myxa rootstock and least yield was on large fruited C. myxa 
rootstock plants.

In seedling progenies of rohida (Tecomella undulata),
the phenotypic and genotypic coefficients of variation (PCV 
and GCV) were found moderate for number of branches per 
seedling, but were low for seedling height and seedling collar 

2diameter. Heritability (h ) estimate was found to be low for 
the seedling characters. 

In Kachchh (Gujarat) region, CM-1, CM-11, CM-12 of 
Cordia myxa; CG-12, CG-13, CG-15 of C. gharaf; GT-11, 
GT-12, GT-13 of Grewia tenax and GV-8, GV-11, GV-12 of 
G. villosa were identified for vigorous growth. 
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foYykslk ds thoh&8] thoh&11] thoh&12 tuuæO; vf/kd o`f) 
ds fy, igpkus x,A 

fdlkuksa ds [ksrksa ls Xokj ds ikS/kksa ds uksMîwYl ls i`Fkd fd, 
x, Ng rsth ls c<+us okys jkbtksfc;e esa jkbtksfc;y dYpj 
th,uch&2] thchvkj&2 vkSj thchds&32 ¼ihthihvkj½ lss fu;a=d 
dh rqyuk esa vf/kd uksMîwys'ku baMsDl vkSj mit çkIr gqbZA ewax 
,oa Xokj ds [ksrksa dh e`nk ls i`Fkd fd;s x;s ,d lkS ckjg thok.kqvksa 
esa ls 78 baMksy ,flfVd ,flM] 56 veksfu;k o 25 lkbMjksQksj 
mRiknu ds fy, ldkjkRed ik, x,A pkSng thok.kqvksa esa ikS/kksa ds 
fodkl dks c<+kok nsus okyh fo'ks"krk,¡ rhu ;k blls vf/kd ikbZ 
xbZA

thjk ¼894 fd-xzk- çfr gsDVs;j½ rFkk lkSaQ ¼1405 fd-xzk- çfr 
gsDVs;j½ dk lcls vf/kd cht mRiknu fyXukbV ds lkFk 
,tksfLifjfy;e cht mipkj esa ik;k x;k tks fu;a=d mipkj dh 
rqyuk esa thjk ,oa lkSaQ esa Øe'k% yxHkx 20 vkSj 24 çfr'kr vf/kd 
FkkA

lefUor —f"k ç.kkyh esa cktjk dh fdLe ,eih,e,p&17 ls 
,p,pch&67 dh rqyuk esa 16-52 izfr”kr vfèkd mit ntZ dh 
xbZA ewax dh fdLeksa esa th,e&4 dh mRikndrk vkÃih,e 2&3 dh 
rqyuk esa 25-4 izfr”kr vfèkd jghA eksB dh fdLe lhtsM,e&2 dh 
mit ¼342 fd-xzk- izfr gsDVs;j½ vkj,evks&435 dh rqyuk esa 36-8 
izfr”kr vfèkd ikbZ xbZA vf/kdre pkjk ¼?kkl ,oa “kh'kZ HkksT;½ 
,bZysUFkl ,Dlsylk o ?kkl i)fr ¼1896 fd-xzk- izfr gsDVs;j½ ls o 
blds ckn gkMZfofd;k fcUukVk vk/kkfjr okfudh&pkjkxkg ¼1765 
fd-xzk- izfr gsDVs;j½ ls feykA

chdkusj esa QCckjk ÇlpkÃ iz.kkyh ds varxZr lHkh isM+ksa ds 
o`f}xq.k fofHkUu Qlyksa ds vUr%lL;u ds lkFk vius ,dy ckxkuksa 
dh vis{kk vfèkd ik, x,A cwan cwan Çlfpr —f"k& 
m|kfudh&pkjkxkg i)fr esa eksB] Xokj] lso.k vkSj XokjikBk dh 
lcls vfèkd vkfFkZd mit uhacw ds lkFk var%lL;u esa ntZ dh xÃ 
tks fd mudh ,dy Qly ls 37-3] 20-9] 18-3 vkSj 15-2 izfr”kr 
vfèkd Fkh

Ikkyh esa csj vk/kkfjr mRiknu ç.kkyh ds varxZr [kjhQ _rq 
esa Xokj] ewax vkSj fHkaMh dk mRiknu Øe'k% 300-6] 241-6 vkSj 848-7 
fd-xzk- izfr gsDVs;j FkkA vukj vk/kkfjr mRiknu ç.kkyh ds varxZr 
Xokj] ewax vkSj fHkaMh dk mRiknu Øe'k% 259-9] 275-2 vkSj 736-8 
fd-xzk- izfr gsDVs;j FkkA 

chdkusj esa [kstMh+ vkSj vjMw vk/kkfjr d``f"k&okfudh Á.kkyh 
esa jksi.k ds 15 ekg Ik'pkr vjMw esa 8 eh- 8 eh- nwjh ij vf/kdre 
vkSlr ÅapkÃ ¼145-0 ls-eh-½ ,oa vk/kkj O;kl ¼40-80 feeh½ ntZ 
fd;k x;kA

vatu o`{k ds vuqekfur tSo Hkkj çfr:i.k us n'kkZ;k fd 
vuqekfur laxzfgr tSoHkkj dkcZu laxzg.k 14 o"kksaZ esa 28-39 esxk 

 × 

Among six different fast growing rhizobial cultures 

isolated from the nodules of clusterbean plants from farmers' 

fields, rhizobial cultures viz., GNB-2, GBR-2 and GBK-32 

(PGPR) showed significantly higher nodulation index and 

seed yield over control. Among 112 bacterial isolates 

obtained from the rhizosphere of mung bean and clusterbean, 

78 isolates were identified for indole acetic acid production, 

56 for ammonia and 25 for siderophore production. A total of 

14 isolates were observed to possess three or more plant 

growth promoting attributes. 

Lignite pelleting with Azospirillum coating produced 
-1maximum seed yield of cumin (896 kg ha ) and fennel (1405 

-1kg ha ) crops which was 20 and 24 per cent higher over 

control in cumin and fennel, respectively. 

In integrated farming system, pearl millet variety 

MPMH-17 gave 16.52 per cent higher grain yield than HHB-

67. Among mung bean varieties, GM-4 recorded 25.4 per 

cent higher seed yield than IPM- 2-3. Yield of moth bean 
-1variety CZM-2 (342 kg ha ) was 36.8 per cent higher than 

RMO-435. Maximum forage (grass + top feed) was recorded 
-1under Ailanthus excelsa + grass system (1896 kg ha ) 

followed by Hardwickia binata based silvi-pasture system 
-1(1765 kg ha ).

Under sprinkler irrigated agri-horti system at Bikaenr, 

tree growth attributes were higher with intercropping of 

different crops compared to their sole plantations. In drip 

irrigated agri-horti-pasture system, economic yield of moth 

bean, clusterbean, Lasiurus sindicus and Aloe vera was more 

in intercropping with citrus which was 37.3, 20.9, 18.3 and 

15.2 per cent higher over their sole cropping.

In ber based production system at Pali, the yield of 

intercrops of clusterbean, mung bean and okra was 300.6, 
-1241.6 and 848.7 kg ha , respectively during kharif season. In 

pomegranate based production system, yield of intercrops of 

clusterbean, mung bean and okra was 259.9, 275.2 and 736.8 
-1kg ha , respectively during kharif season. 

In Prosopis cineraria and Ailanthus excelsa based 

agroforestry system at Bikaner, after 15 months of planting, 

A. excelsa recorded maximum average height of 145.0 cm 

and basal diameter of 40.80 mm at 8 m × 8 m spacing.

Predictive biomass modelling in Hardwickia binata 

showed that estimated stored biomass carbon stock ranged 
-1 -1between 28.39 Mg ha  in 14-year to 63.35 Mg ha  in 36-year 

old plantation with carbon sequestration potential ranging 
-1 -1  from 1.60-2.02 Mg ha  yr .
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xzke izfr gsDVs;j ls ysdj 36-3 o"kZ iqjkus o`{kkjksi.k esa 63-35 esxk 
xzke izfr gsDVs;j ds chp jgk] ftlesa dkcZu fLFkjhdj.k {kerk 
1-60&2-02 esxk xzke izfr gsDVs;j izfr o"kZ FkhA

nh?kZdkfyd moZjd ç;ksx esa 5 Vu tSfod [kkn çfr gsDVs;j 
,oa+ 100 çfr'kr vkjMh,Q ds ç;ksx ls xsgw¡ dh iSnkokj esa fcuk 
moZjd dh rqyuk esa 59 çfr'kr rFkk 100 çfr'kr vkjMh,Q dh 
rqyuk esa 9 çfr'kr c<+ksrjh ntZ dh xbZA v‚xsZuks&feujy fçy ds 
iz;ksx lss E;wfj,V v‚Q iksVk'k dh rqyuk esa ljlksa vkSj xsgw¡ dh 
mit esa Øe”k% 14 vkSj 8 çfr'kr dh c<+ksrjh gqbZA blh rjg 
v‚xsZuks&feujy fçy ds ç;ksx ls ,evksih dh rqyuk esa cktjk vkSj 
ewax dh mit esa 15 vkSj 13 çfr'kr dh c<+ksrjh ikbZ xbZA

mPp mit okyh pkjk pqdUnj ls pkjk dh iSnkokj ¼rktk 
pkjs dk ot+u½ esa 156 Vu izfr gsDVs;j ¼cqokbZ ds 110 fnuksa ckn½ ls 
245 Vu izfr gsDVs;j ¼cqokbZ ds 170 fnuksa ckn½ rd dh c<+ksrjh ikbZ 
xbZA 

rkieku o fdLeksa dh ijLijrk ls voxr gqvk fd ljlksa esa 
f>Yyh fLFkjrk lwpdkad vkSj cht iSnkokj esa o:.kk] 
vkjth,u&229 rFkk vkjth,u&48 fdLeksa esa ,uihts&93 vkSj 
,uvkjlhMhvkj&2 dh rqyuk esa vf/kd fxjkoV ikbZ xbZA 

cqokbZ mijkar ç;qä fofHkUu 'kkdukf'k;ksa esa çksisfDotkQksi $ 
bestkFkkbij 125 xzke lfØ; rRo izfr gsDVs;j ds iz;ksx }kjk ewax 
¼930 fd-xzk- izfr gsDVs;j½ ,oa eksB ¼592 fd-xzk- izfr gsDVs;j½ dh 
vf/kdre mit ntZ dh xbZ tksfd DyksfMukQ‚i&ç‚ixhZy $ 
lksfM;e&,fl¶yqQksjsu 312-5 xzke lfØ; rRo izfr gsDVs;j ds 
yxHkx leku ik;k x;kA

fofHkUu —f"k okfudh ç.kkfy;ksa esa e`nk dkcZu vf/kxzg.k {kerk 
32-90 ls 56-09 esxk xzke dkcZu çfr gsDVs;j ik;h x;hA fofHkUu 
—f"k okfudh ç.kkfy;ksa esa dqy dkcZu vf/kxzg.k {kerk 34-75 esxk 
xzke dkcZu çfr gsDVs;j ¼dsoy Xokj½ ls 120-96 esxk xzke dkcZu 
çfr gsDVs;j ¼dsoy [kstM+h½ ds chp ik;h x;hA chdkusj dh fofHkUu 
—f"k okfudh ç.kkfy;ksa esa vf/kdre dqy okuLifrd dkcZu 
laxzg.k] flafpr —f"k&m|kfudh dh xksank&XokjikBk ¼51-8 esxk 
xzke dkcZu izfr gsDVs;j½ ç.kkyh eas o blds ckn vkaoyk&XokjikBk 
¼10-21 esxk xzke dkcZu izfr gsDVs;j½ esa ik;k x;kA —f"k&ou 
ç.kkyh esa] vf/kdre okuLifrd dkcZu laxzg.k ekykckj uhe&puk 
¼18-22 esxk xzke dkcZu izfr gsDVs;j½ vkSj vjMw&XokjikBk ¼18-08 
esxk xzke dkcZu izfr gsDVs;j½ ç.kkyh esa ntZ fd;k x;kA ikyh esa 
esagnh esa dqy tSoHkkj dkcZu laxzg.k nks o"kZ ds o`{kkjksi.k esa 1-7 0-5 
esxk xzke dkcZu izfr gsDVs;j ls ysdj 56 o"kZ ds o`{kkjksi.k esa 
12-6 2-7 esxk xzke dkcZu izfr gsDVs;j rd ik;k x;kA ?kkl 
vk/kkfjr iêhnkj lL;u }kjk 1-14 ls 1-55 Vu dkcZu MkbZ 
vkDlkbM izfr gsDVs;j izfr o"kZ dk 'keu fd;k tk ldrk gSA 

ewaxQyh dh iSnkokj esa 50 fe-eh- lap;h iSu ok"ihdj.k ds 
vkèkkj ij nh xbZ 100 çfr'kr flapkbZ ls çkIr mit ¼3-6 Vu çfr 

±

±

In long-term fertilizer experiment, application of 5 t 
-1FYM ha  + 100 per cent RDF increased wheat grain yield by 

59 per cent over control and 9 per cent over 100 per cent RDF. 

Application of organo-mineral prills increased mustard and 

wheat yields by 14 and 8 per cent, respectively over Muriate 

of Potash. Similarly, application of organo-mineral prills 

increased pearl millet and mung bean yields by 15 and 13 per 

cent compared to Muriate of Potash.

The forage yield of high yielding forage beet (on fresh 
-1weight basis) increased with the crop duration i.e. 156 t ha  

-1(110 DAS) to 245 t ha  (170 DAS). On farmers' field also, 
-185.4-116.0 t ha  forage yield was recorded with 150-175 

days of crop duration. 

Temperature × cultivar interaction showed that decline 

in membrane stability index and seed yield of mustard cv. 

Varuna was more followed by RGN-229 and RGN-48 

compared to NPJ-93 and NRCDR-2.

Under different post-emergence herbicide treatments, 
-1maximum seed yield of mung bean (930 kg ha ) and moth 

-1bean (592 kg ha ) was recorded with application of 
-1Propaquizafop + imazethapyr @ 125 g a.i. ha  which was 

closely followed by application of clodinafop-propargyl + 
-1sodium-acifluorfen @ 312.5 g a.i. ha .

The soil carbon sequestration potential of diffrent 
-1agroforestry systems ranged from 32.9 to 56.1 Mg C ha . The 

total carbon sequestration potential of various systems 
-1 ranged between 34.75 Mg C ha (sole clusterbean) and 

-1 120.96 Mg C ha (sole P. cineraria). Under various 

agroforestry systems at Bikaner, total vegetative carbon 

stock in irrigated agri-horti system was maximum in Cordia 
-1myxa - Aloe vera (51.8 Mg C ha ) followed by Emblica 

-1officinalis - Aloe vera (10.21 Mg C ha ). Among agri-silvi 

systems, maximum vegetative carbon stock was recorded in 
-1Melia dubia - chickpea (18.22 Mg C ha ) and Ailanthus 

-1excelsa - Aloe vera (18.08 Mg C ha ) systems. In henna 

plantation at Pali, total biomass carbon stock ranged from 
-11.7±0.5 Mg C ha  in two years of planting to 12.6±2.7 Mg C 

-1 ha in 56 years of planting. 

Groundnut yield declined by 13.4, 42.9, and 59.8 per 

cent under 80, 60 and 40 per cent irrigation level compared to 

100 per cent irrigation given at 50 mm cumulative pan 

evaporation.

Based on root traits, genotypes RF 4A, Pb. Chhuhara, 

Arka Vikas, IIHR 1939, Pusa Bindu and RS-1 were found 

more hardy than others which can be used as rootstocks for 

grafting tomato for water stress tolerance. The WUE of 
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gsDVj½ dh rqyuk esa 80] 60 ,oa 40 çfr'kr flapkbZ nsus ls mit esa 
13-4] 42-9 ,oa 59-8 çfr'kr dh fxjkoV vkbZA

tM+ laca/kh y{k.k ewY;kadu ds vk/kkj ij] tuuæO; vkj,Q 
4,] iatkc Nqgkjk] vdkZ fodkl] iwlk fcUnq] vkbZvkbZ,pvkj 1939 
vkSj vkj,l&1 vf/kd lfg".kq ik, x, vkSj ty ruko lfg".kqrk 
gsrq VekVj dks xzk¶V djus ds fy, ewyo`ar ds :i esa budk mi;ksx 
fd;k tk ldrk gSA [khjk Qly dh ikuh dh vfèkdre mi;ksx 
n{krk ¼34-72 fd-xzk- izfr ?ku ehVj½ goknkj i‚yhgkml esa 60 
çfr'kr flapkbZ Lrj ij vkSj U;qure ¼15-46 fd-xzk izfr ?ku ehVj½ 
'ksM usV gkml esa 100 çfr'kr flapkbZ Lrj ij ntZ dh x;hA ewax 
dh iSnkokj esa 2-5] 5-0 vkSj 7-5 fd-xzk- gkbMªkstsy izfr gsDVs;j ds 
iz;ksx ls fu;a=.k dh rqyuk esa Øe'k% 10-5] 29-2 vkSj 33-3 çfr'kr 
o`f) ntZ dh xbZA blh çdkj fry esa 2-5] 5-0 vkSj 7-5 fd-xzk- 
gkbMªkstsy izfr gsDVs;j ls fu;a=.k dh rqyuk esa Øe'k% 13-6] 19-6 
vkSj 27-4 çfr'kr vf/kd iSnkokj izkIr gqbZA

ckojyh cEcksj vkSj vxksykbZ xk¡o ds nks p;fur rkykcksa ds 
tyxzg.k {ks= dk fMftVy mapkbZ e‚My 30 ehVj dh dk+jVkslkV 
Mse ls rS;kj fd;k x;kA tqykbZ ls flracj 2018 ds nkSjku ckojyh 
cEcksj vkSj vxksykbZ esa Øe'k% 6 vkSj 8 o"kkZ fnolksa esa] 120 fe-eh- 
vkSj 132 fe-eh- dqy o"kkZ ntZ dh xbZA vxksykbZ xk¡o esa dsoy ,d 
ckj ukys esa çokg ns[kk x;k] tcfd ckojyh xk¡o esa bl rjg dh 
?kVuk rhu ckj ns[kh xbZA

Fkkjikjdj uLy dh xk;ksa ds lewg dk vkSlr nqX/k mRiknu 
305 fnuksa esa 1875-9 yhVj vkSj 331-7 fnuksa esa 2170-9 yhVj ik;k 
x;kA xk;ksa dk ,d fnu esa vf/kdre nw/k mRiknu vkSlr 8-98 
yhVj jgkA ekjokM+h vkSj icZrljh uLyksa dh dqy çtuu ;ksX; 
cdfj;ksa esa ls 68-4 çfr'kr ekjokM+h vkSj 84-6 çfr'kr icZrljh 
cdfj;ka C;kbZA tqM+oka tUe dsoy icZrljh cdfj;ksa ¼9-1 çfr'kr½ 
esa ns[kk x;kA ekjokM+h cdfj;ksa ds eknk o uj cPpksa dk 6 eghus dh 
vk;q esa vkSlr 'kkjhfjd Hkkj dze'k% 11-1 vkSj 12-2 fd-xzk- rFkk 
ijcrljh cdfj;ksa ds cPpksa dk dze'k% 11-5 vkSj 12-7 fd-xzk ntZ 
fd;k x;kA ekjokM+h cdfj;ksa us 216-6 fnuksa esa 117-9 yhVj vkSj 
ijcrljh cdfj;ksa us 214-5 fnuksa esa vkSlr 118-1 yhVj nw/k fn;kA 
ekjokM+h vkSj ijcrljh cdfj;ksa dk ,d fnu esa vf/kdre vkSlr 
nw/k mRiknu Øe'k% 968-0 vkSj 997-5 fe-yh- ik;k x;kA dqy 
çtuu ;ksX; HksM+ksa esa ls 92 çfr'kr ekjokM+h vkSj 90 çfr'kr 
tSlyesjh HksM+sa C;kbZA ekjokM+h eknk vkSj uj eseuksa dk 6 eghus dh 
vk;q esa vkSlr 'kkjhfjd Hkkj 16-6 vkSj 16-7 fd-xzk- FkkA tSlyesjh 
HksM+ksa ds eknk vkSj uj eseuksa dk 6 eghus dh vk;q esa vkSlr 'kkjhfjd 
otu 15-9 vkSj 13-2 fd-xzk- ik;k x;kA

ftu Fkkjikjdj xk;ksa dks çfrfnu ,d fd-xzk- eksB pwjh 
f[kykbZ xbZ muds nSfud nqX/k mRiknu esa 9-77 çfr'kr o`f) gqbZA 
fjtdk pkjk f[kykus ls Fkkjikjdj xk;ksa ds nSfud nqX/k mRiknu 
¼4-39 yhVj çfr i'kq çfrfnu½ esa o`f) gqbZ tks fu;a=.k lewg ¼4-09 

cucumber grown in three protected structures, increased with 

increase in water deficit and it was maximum at 60 per cent 
-3irrigation level (34.72 kg m ) in naturally ventilated 

-3polyhouse and least at 100 per cent irrigation (15.46 kg m ) 

in shade net house. Mung bean yields increased by 10.1, 27.7 

and 30.8 per cent compared to control with 2.5, 5.0 and 7.5 kg 
-1ha  hydrogel application, respectively. Similarly in sesame, 

-1yield increase with 2.5, 5.0 and 7.5 kg ha  hydrogel was 11.2, 

22.2 and 27.4 per cent, respectively compared to control.

Digital elevation model of the catchment area of two 

selected ponds in Baorli Bambore and Agolai villages were 

extracted from CARTOSAT DEM with a resolution of 30 m. 

During July to September 2018, total rainfall of 120 and 132 

mm was recorded at Baorli Bambore and Agolai, in 6 and 8 

rainy days, respectively. Channel flow was observed only 

once at Agolai village while at Baorli village such events 

were observed three times.

Average lactation milk yield of Tharparkar cattle was 

1875.9±115.4 liter in 305-days and 2170.9±164.4 liter in 

lactation period of 331.7±19.8 days. Average peak yield of 

cows was 8.98+0.31 liter. Among breedable goats, 68.4 per 

cent Marwari and 84.6 per cent Parbatsari does kidded during 

December. Twining was observed only in Parbatsari goats 

(9.1%). Average body weight at 6 months age of female and 

male Marwari kids was 11.1 and 12.2 kg, respectively and for 

Parbatsari kids, it was 11.5 and 12.7 kg, respectively. 

Average milk yield of Marwari and Parbatsari goats was 

117.9 and 118.1 liters, respectively during lactation length of 

216.6 days and 214.5 days. Average peak yield of Marwari 
-1and Parbatsari goats was 968.0 and 997.5 ml day , 

respectively. During the year, 92 per cent Marwari and 90 per 

cent Jaisalmeri sheep lambed. Average body weight of 

female and male lambs at 6 months age was 16.6 and 16.7 kg, 

respectively of Marwari sheep and 15.9 and 13.2 kg, 

respectively of Jaisalmeri sheep. 

Feeding one kg moth bean churi daily to Tharparkar 

cows increased their per day milk yield by 9.77 per cent as 

compared to the cows under control group. The daily milk 

yield of Tharparkar cows fed with lucerne increased by 7.23 

per cent as compared to the cows under control group.

Green and dry fodder yield of Napier hybrid remained 

at par irrespective of the intercropped legumes viz., cowpea 

(Vigna unguiculata), butterfly pea (Clitoria ternatea) and 

sem (Lablab purpureus). Green fodder yield varied from 
-164.02 to 70.88 t ha  while dry fodder yield ranged from 10.99 

-1to 12.06 t ha . Among palatable halophytes tested for 

enhancing fodder resources in Kachchh, Gujarat, the 
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yhVj çfr i'kq çfrfnu½ ls 7-23 çfr'kr vf/kd FkhA usfi;j 
gkbfczM vk/kkfjr pkjk mRiknu ç.kkyh esa rhu pkjk nyguksa ;Fkk 
poyk] frryh eVj ,oa lse dks varj&Qly ds :i esa mxkus ls gjs 
,oa lw[ks pkjs dh mit esa lkaf[;dh; :i ls dksÃ vUrj ugÈ ik;k 
x;kA gjs pkjs dh mit 64-02 ls 70-88 Vu çfr gsDVs;j rFkk lw[ks 
pkjs dh mit 10-99 ls 12-06 Vu çfr gsDVs;j FkhA dPN] xqtjkr 
esa pkjk ;ksX; yo.ke`nksn~fHkn~ iztkfr;ksa esa ls vfèkdre gjk ¼6-18 
Vu çfr gsDVs;j½ vkSj lw[kk ¼3-57 Vu Áfr gsDVs;j½ pkjk 
Liksjkscksyl ekÆtuVl esa ntZ fd;k x;kA Øslk ØsfVdk esa lcls 
de gjk ¼2-15 Vu Áfr gsDVs;j½ vkSj lw[kk ¼1-32 Vu Áfr gsDVs;j½ 
pkjk dh iSnkokj ik;h x;hA

xwank ds xkSan vkSj fofHkUu lkaærk ds mi;qä IykfLVlkbt+j 
dk mi;ksx djds ,d ubZ çdkj dh f>Yyh rS;kj dh xbZ tks tSo 
vi?kVuh; vkSj ikuh esa ?kqyu'khy FkhA vukj ds fNydksas ls VSfuu 
vkSj ,aFkkslk;fuu ;qä vdZ çkIr fd;k x;kA dqeV ds xksan dk 
ç;ksx dj] LçsMªkbax çfØ;k }kjk nkyphuh ds lxaèk rsy ls 
lw{e&laiqfVr mRikn fodflr fd;k x;kA 

cktjk dh ¶ysÇdx e'khu esa csyu ¼jksyj½ ds eè; fudkl 
LFkku dks 0-2 feyhehVj j[kuk ¶+ysDl cukus gsrq mfpr ik;k x;kA 
cktjk ds ¶+ysDl ls dÃ çlaL—r mRikn tSls gsYFk ckj] pksdysV] 
iksgk o [kÈp vkfn cuk, x,A

o"kZ ds nkSjku dktjh xksan mRçsd ls dqy 19]300 dqeV ds 
o`{kksa dk mipkj fd;k x;k ftlds ifj.kkeLo:i yxHkx 8-67 Vu 
vjch xksan dk mRiknu gqvkA tks/kiqj] ckM+esj] tSlyesj] ukxkSj] 
>qa>quwa vkSj ikyh ds xkoksa ds fdlkukas us : 54-0 yk[k dh vk; 
vftZr dhA dktjh xksan mRçsjd ¼lhthvkbZZ½ ls mipkfjr o`{k ls 
vkSlr 49-53 xzke xqxqy ÁkIr dh x;hA 

[ktwj dh pkj fdLekas cjgh] [knjkoh] [kykl ,oa [kq.ksth ds 
Qyksa dk fofHkUu vof/k;ksa ds fy, lkSj futZyhdj.k djus ij muds 
dkf;Zd otu esa deh 46-8 ls 64-0 çfr'kr ,oa xwnk çkfIr 34-4 ls 
53-8 çfr'kr jghA 

thjk esa rhu o"kksZa ds lefUor dhV çca/ku v/;;u esa ik;k 
x;k fd thjk ds chtksa dks VªkbdksMsjek fofjMh vkSj dkcsZ.Mthe 
rFkk e`nk dks uhe dsd ,oa oehZ dEiksLV ds lkFk mipkfjr djus 
rFkk Qly ij ,d ckj MkbFksu ,e&45 ¼2-5 xzke izfr yhVj½ vkSj 
fMuksdsi ¼0-1 izfr”kr½] bfeMkDyksfçM 17-8 ,l,y ¼333 fe-yh- 
izfr gsDVs;j½ vkSj uhe ds rsy ¼25 fe-yh- izfr yhVj½ ds feJ.k dk 
fNM+dko djus ls iSnkokjZ o dqy ykHk esa o`f) gqbZ vkSj jksxksa esa deh 
gqbZA blh rjg vjaMh ds chtksa dks VªkbdksMsjek fofjMh rFkk e`nk dks 
uhe dsd ¼250 fd-xzk- izfr gsDVs;j½ ,oa oehZ dEiksLV ¼2-5 Vu izfr 
gsDVs;j½ ls mipkfjr djus rFkk dq.Mksa esa esVkfjft;e mipkj] 
cqokbZ ds 40 fnuksa ckn MkbZQsusdksuktksy dk ,d fNM+dko] 50 fnuksa 
ckn bfeMkDyksfçM ls e`nk mipkj ,oa 60 fnuksa ckn 
Dyksjik;jhQkWl dk ,d fNM+dko djus ls iSnkokj vf/kd gqbZ] dqy 
ykHk esa o`f) gqbZ vkSj jksxksa esa deh ik;h x;hA ew¡xQyh Qly dh 

-1 -1maximum green (6.18 t ha ) and dry (3.57 t ha ) fodder 

production was recorded in S. marginatus. C. cretica gave 
-1 -1the lowest green (2.15 t ha ) and dry (1.32 t ha ) fodder yield. 

A novel biodegradable, water soluble film was 

prepared using Cordia myxa gum and a suitable plasticizer at 

different concentrations. Extract containing tannins and 

anthocyanins were obtained from pomegranate peel using 

different solvent combinations. Microencapsulated product 

of cinnamon oil was developed using gum arabic by spray 

drying process. 

clearance of 0.2 mm 

During the year, 19,300 trees of A. senegal were treated 

with CAZRI gum inducer, resulting in production of 

approximately 8.67 t of gum arabic. Farmers of more than 45 

villages of Barmer and Jodhpur districts earned revenue of 

Rs. 54.0 lakhs through sale of gum arabic. Maximum 
-1average oleo-resin yield of treated guggul was 49.53 g plant . 

Physiological loss in weight and recovery percentage 

of solar dried fruits of four date palm cultivars viz., Barhee, 

Khadrawy, Khalas and Khunezi ranged from 46.8 to 64.0 per 

cent and 34.4 to 53.8 per cent, respectively.

Maximum yield and net benefits with the maximum 

reduction in pests in cumin crop were observed when soil 

was amended with neem cake and vermicompost, seed 

treated with Trichoderma viride followed by one spray each 
-1of Dithane M-45 mixed 2.5 g l  with Dinocap (0.1%), 
-1 -1imidacloprid 17.8 SL @ 333 ml ha  and neem oil @ 5 ml l . 

In case of castor, soil amendment with neem cake @ 250 kg 
-1 -1ha  coupled with vermicompost @ 2.5 t ha , seed treatment 

with Trichoderma viride and furrow application of 

Metarhizium anisopliae followed by one spray of 

Difenaconazole at 40 days after sowing, soil application of 

Imidacloprid at 50 days after sowing and one spray of 

Chlorpyrifos at 60 days after sowing gave maximum yield 

and net benefits with the maximum reduction in pests. In 
-1groundnut, soil amendment with neem cake @ 250 kg ha  

-1coupled with vermicompost @ 2.5 t ha , seed treatment with 

Trichoderma viride and furrow application of Metarhizium 

anisopliae followed by one spray of Difenaconazole at 40 

days after sowing, soil application of Imidacloprid at 50 days 

after sowing and one spray of Chlorpyrifos at 60 days after 

sowing was found best in terms of reduction in insects, 

diseases and yield enhancement. 

Pearl millet flaking machine performed optimally with 

between flaking rollers. Different 

processed products namely health bar, chocolate, instant 

poha mix, kheench, etc. were developed with pearl millet 

flakes as core ingredient.
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e`nk esa 250 fd-xzk- izfr gsDVs;j dh nj ls uhe dsd dk mipkj] 2-5 
Vu izfr gsDVs;j dh nj ls oehZ dEiksLV Mkyus] VªkbdksMsjek 
fofjMh ls chtksipkj ,oa dq.Mksa esa esVkfjft;e mipkj] cqokbZ ds 40 
fnuksa ckn MkbZQsusdksuktksy dk ,d fNM+dko] cqokbZ ds 50 fnuksa 
ckn bfeMkDyksfçM ls e`nk mipkj ,oa cqokbZ ds 60 fnuksa ckn 
Dyksjik;jhQkWl dk ,d fNM+dko djus ls ew¡xQyh esa jksxksa esa deh 
rFkk iSnkokj vkSj dqy ykHk esa o`f) ns[kh xbZA 

[kstM+h esa tM+xyu jksx ds izcU/ku ds fy;s izHkkoh tSo 
fu;=ad jklk;fud dhVuk'kh tSls QWkjsV rFkk DyksjksikbjhQWkl 
500 ls 1000 ihih,e lkUnzrk ij iw.kZ :i ls lqlaxr ik;s x;sA 
iz;ksx rFkk izn'kZu gsrq p;fur pkj {ks=ksa ds mipkfjr 95 o`{kksa esa 
jksx Js.kh esa fxjkoV o o`{k forku esa lq/kkj ik;k x;kA

ueZnk ugjh {ks= esa ÑUrdksa dh ukS iztkfr;k¡] VVsjk bafMdk] 
feykfMZ;k eSYVkMk] jSVl jSVl] xksyqaMk bY;ksVh] QqukEcwyl 
fiukUVh] esfj;ksful gfj;kuh] el elD;wyl] el cqMwxk ,oa 
fulsfd;k bfUMdk ,oa dhVHk{kh d”ks#dh ¼ladl½ dh ,d iztkfr 
idM+h xbZA ÑUrd iztkfr;ka fulksfd;k bfUMdk o el cqMwxk 
ueZnk ugjh {ks= ls igyh ckj mu {ks=kas ls idM+h xbZ tgk¡ flafpr 
[ksrh fiNys 30 o"kkasZ ls vf/kd le; ls dh tk jgh gS rFkk el 
elD;wyl mu {ks=ksa ls idM+h xbZ tgk¡ flafpr [ksrh fiNys 5 o"kkasZ 
ls vf/kd le; ls dh tk jgh gSA Tkks/kiqj ftys esa eawxQyh o thjk 
dh Qlyksa lsa d`Urdksa dh ik¡p iztkfr;k¡] VVsjk bafMdk] esfj;ksful 
gfj;kuh] jSVl jSVl] xksyqaMk bY;ksVh o QqukEcwyl fiukUVh idMh 
xbZA ewaxQyh dh Qly esa idM+ lwpdkad 0-83 ls 3-75 ds e/; 
rFkk ldy lwpdkad 8-33 ik;k x;kA blh izdkj thjk dh Qly esa 
idM+ lwpdkad 0-83 ls 4-58 ds e/; rFkk ldy lwpdkad 9-58 
ik;k x;kA 

,d lkS fdyksokV —f"k&oksYVh; ç.kkyh ls vkSlr ihoh 
vk/kkfjr fo|qr mRiknu yxHkx 10]000 ;qfuV izfr ekg jgk tks 
ekpZ esa mPpre FkkA ,dy&iafä] nksgjh&iafä vkSj frgjh&iafä 
ihoh lajpukvksa ij /kwy dh vkSlr ek=k 1-98] 2-35 vkSj 2-17 xzke 
izfr oxZ ehVj FkhA twu ls vxLr ds nkSjku] 213-1 fe-eh- o"kkZ ls 
64-3 izfr'kr dh n{krk ds lkFk 651 oxZ ehVj lkSj ihoh {ks= ls 
71-3 ?ku ehVj ikuh ,d= fd;k x;kA nks ihoh iafDr;ksa ds chp 
çdk'k la'ys"kd :i ls lfØ; fofdj.k fnlacj ds eghus esa lqcg 
vkSj “kke ds le; yxHkx 600 ekbZdzkseksy izfr oxZehVj izfr 
lsdUM Fkk] tcfd nksigj dks yxHkx 1200 ekbZdzkseksy izfr 
oxZehVj izfr lsdUM FkkA ihoh e‚Mîwy ds uhps çdk'k la'ys"kd 
:i ls lfØ; fofdj.k 200 ekbZdzkseksy izfr oxZehVj izfr lsdUM 
ls de jgkA ewax dk mRiknu [kqys LFkku ¼381 fd-xzk- izfr gsDVs;j½ 
dh rqyuk esa ihoh e‚Mîwy dh Nk;k esa vf/kd Fkk ¼495 fd-xzk- izfr 
gsDVs;j½] tcfd Nk;k esa eksB vkSj paoyk dh iSnkokj de gqbZA 
cSaxu dh iSnkokj xSj&Nk;knkj {ks= ¼1397 fd-xzk- izfr gsDVs;j½ esa 
Nk;knkj {ks= ¼1117 fd-xzk- izfr gsDVs;j½ dh rqyuk esa vf/kd FkhA 
xSj&Nk;knkj {ks= ¼255 fd-xzk- izfr gsDVs;j½ dh rqyuk esa fepZ dh 
iSnkokj Nk;knkj {ks= ¼278 fd-xzk- izfr gsDVs;j½ esa FkksM+h vf/kd 
FkhA

For managing Ganoderma lucidum induced root rot in 

khejri trees, promising bio-control agents were found 

compatible with chemical insecticides viz., phorate and 

choropyrifos up to 500 to 1000 ppm concentrations. 

Significant improvement in tree canopy and disease 

incidence in 95 trees was recorded at four sites selected for 

experiment and field demonstration. 

In Narmada canal command area, nine species of pest 

rodents were trapped. Insectivore Suncus sp., M. booduga 

and N. indica were also trapped for first time from the 

Narmada canal command area in the habitats where 

cultivation of irrigated crops is in practise for more than 30 

years. From groundnut and cumin crops in Jodhpur district, 

five species of rodents were trapped viz. T. indica, M. 

hurrinae, G. elloiti, R. rattus and F. pennanti. The trap index 

in groundnut crop ranged between 0.83 to 3.75 with overall 

trap index of 8.33 rodents/100 traps/night, whereas in cumin 

crop the trap index was in the range of 0.83-4.58 with overall 

trap index of 9.58. Plant damage in groundnut and cumin 

crops due to rodent infestation was 14.97 and 9.75 per cent, 

respectively at vegetative growth stage. 

Average PV generation from the 100 kW  agri-voltaic p

-1system was about 10,000 kWh month  and the highest PV 

generation was observed during March. Average dust load  

-2was 1.98, 2.35 and 2.17 g m  in single-row, double-row and 
2 triple-row PV arrays. Solar PV area of 651 m harvested 71.3 

3m  of water from 213.1 mm rainfall received during June-

August with an efficiency of 64.3 per cent.  

Photosynthetically active radiation (PAR) in interspace area 
-2 -1of PV arrays was about 600 mmol cm  s  during morning and 

afternoon hours, whereas during noon it was about 1200 
-2 -1mmol cm  s  in the month of December. PAR remained less 

-2 -1than 200 mmol cm  s  under the PV modules. Yield of mung 
-1bean was higher in shade (495 kg ha ) as compared to open 

-1area (381 kg ha ), while the yields of moth bean and cowpea 

reduced under shade. Fruit yield of brinjal was higher in un-
-1 -1shaded area (1397 kg ha ) than in shaded area (1117 kg ha ). 

-1Fruit yield of chilli was slightly more in shade (278 kg ha ) 
-1than in un-shaded area (255 kg ha ). 

The maximum stagnation temperature inside the 

drying chamber of phase change material based hybrid solar 

dryer was 71-76°C when the outside ambient temperature 

was 24-27°C on a clear day, which reduced to 61-65°C on 

loading different fruits and vegetables. Drying of green 

chilli, tomato, spinach, carrot, aonla, fenugreek, mint leaves, 

gonda, kair and sangri took 2 to 3 days in solar dryer, while 

drying of ber and date palm took 5-6 days. The average 
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,d lkQ vkdk'k okys fnu tc ckgj dk rkieku 24 ls 27 
fMxzh lsfYl;l Fkk rc voLFkk ifjorZfu; inkFkZ ¼ihlh,e½ 
vk/kkfjr gkbfczM lkSj 'kq"dd ds vUnj vf/kdre fLFkj rkieku 
71&76 fMxzh lsfYl;l ik;k x;k] tksfd Qy ,oa lfCt;ksa dks 
vUnj j[kus ij ?kVdj 61 ls 65 fMxzh lsfYl;l rd vk x;kA 
blesa gjh fepZ] VekVj] ikyd] xktj] vkaoyk] eSFkh] iqnhuk] xksank] 
dSj rFkk lkaxjh 2 ls 3 fnuksa esa rFkk csj ,oa [ktwj 5 ls 6 fnuksa esa 
lw[krs gSaA voLFkk ifjorZfu; inkFkZ vk/kkfjr gkbfczM lkSj 'kq"dd 
dh vkSlr rkih; n{krk 17-9 Áfr”kr ik;h xbZA 

lrgh ueh ds vfèkd ok"iu ds dkj.k 'kq"du ds çkjfEHkd 3 
ls 4 fnuksa esa [kqekuh lkSj 'kq"dd dh rki n{krk vfèkd jghA dktjh 
'kq"dd dh vkSlr nSfud rki n{krk vfèkdre ¼13-5 çfr'kr½ vkèks 
Qy ds 'kq"du esa] rRi”pkr 11-5 çfr'kr lewps Qy ds 'kq"du esa 
ik;h x;h] tks fd [kqys lkSj 'kq"du ¼8-0 çfr'kr½ dh rqyuk esa 
dkQh vfèkd FkhA

,d ijoyh; ladsUnzd lkSj rkih; vyo.khdj.k bdkbZ 
fufeZr dh xbZ ftlesa 6-67 oxZ ehVj dk ijoyh; niZ.k lw;Z dh 
fdj.kksa dks ladsUnzd ds Qksdl ij dsfUnzr djrk gSA bl ijoyh; 
ladsUnzd dk ladsUnz.k vuqikr 38 gSA lw;Z ds Ádk'k esa bl 
ladsUnzd dh mtkZ yxHkx 1000 okV gSA ik= ds isans esa vf/kdre 
vkSlr fLFkj rkieku yxHkx 450&520 fMxzh lsfYl;l o [kkjs 
ikuh dk vf/kdre vkSlr rkieku 110 fMxzh lsfYl;l rd 
igq¡prk gSA

rhu lkSj rkih; bdkbZ;ksa ;Fkk i'kq vkgkj lkSj pwYgk] LFkk;h 
lkSj pwYgk ,oa lkSj 'kq"dd dk vkfFkZd ekudksa ds vk/kkj ij 
ewY;kadu fd;k x;k vkSj ik;k dh ykHk&vykHk fo”ys"k.k ds vk/kkj 
ij ,d o"kZ esa 37 bdkb;ksa dk fuekZ.k vko”;d gSA lkS lkSj 
bdkbZ;ksa ds fuek.kZ ds vk/kkj ij ykHk&ykxr vuqikr 12-2 rFkk 
vkSlr okf"kZd ykHk #- 1]89]820 ik;k x;kA is&cSd ihfj;M 0-56 
o"kZ Fkk tks ifj;kstuk vof/k 15 o"kZ ls cgqr de gSA vkbZvkjvkj 
228 Áfr'kr vkadk x;kA vr% ifj;kstuk vR;Ur ykHkÁzn ikbZ xbZA 

ckojyh&cEcksj tyxzg.k {ks= esa csgrj mRiknu i)fr;ksa ds 
Kku ,oa lajf{kr ueh dh csgrj miyC/krk ds dkj.k pus dk 
mRiknu {ks= 2-9 gsDVs;j ls c<+dj 21-2 gsDVs;j gks x;k ftlds 
ifj.kkeLo:i Qly fofo/khdj.k lwpdkad 0-345 ls c<+dj 0-426 
rd gks x;kA 

dPN] xqtjkr esa ty o vkthfodk lqj{kk c<+kus ds fy, cUuh 
{ks= ds fy, mi;qä ns'kh ?kklksa ;Fkk Liksjkscksyl ekÆtusVl] 
Mk;dsfUFk;e ,uqySVe] lsUØl flfy;kfjl] lsUØl lsfVtjl dh 
ikS/k'kkyk LFkkfir dh x;hA 

ysg&yík[k esa tgka xsgwa dh cqvkbZ cht&lg&moZjd fMªy ds 
lkFk dh xbZ ogka ikS/kksa ds chp mfpr varjky ds lkFk csgrj vkSj 
,d leku vadqj.k ns[kk x;kA ykbu esa cqvkbZ ls yxHkx 55 
çfr'kr de chtksa dh t:jr iM+h vkSj nkuk vkSj Hkwls esa 66 vkSj 42 
çfr'kr dh o`f) ns[kh xbZA

thermal efficiency of the hybrid photovoltaic thermal (PV/T) 

solar dryer was 17.9 per cent. 

Higher thermal efficiency of apricot solar dryer at Leh 

was observed during initial 3-4 days of drying due to high 

evoporation of the surface moisture. The maximum daily 

mean thermal efficiency was 13.5 per cent in case of half fruit 

drying and 11.5 per cent in whole fruit drying which was 

much higher than open sun drying (8.0%).

A parabolic concentrating solar desalination device 
2was developed which uses a parabolic mirror of 6.67 m  that 

focuses incoming solar radiation on a receiver. The 

concentration ratio of this concentrator is about 38. The net 

power of the concentrator was approximately 1000 watts in 

good sunshine. The maximum average stagnation 

temperature at the bottom of the absorber surface was around 

450 to 520°C and the average maximum temperature of 

brackish water reached 110°C. 

Economic indicators for a unit of three novel solar 

thermal devices namely, animal feed solar cooker, non-

tracking solar cooker and solar dryer were calculated and it 

was found that fabrication and sale of only 37 units annually 

will be sufficient to reach a state of no profit, no loss. The 

benefit cost ratio from fabrication of 100 solar thermal 

devices was 12.2 with net annual return of Rs. 1,89,820. The 

payback period was 0.56 years which is far lower than the 

expected life of the devices i.e. 15 years. The internal rate of 

return (IRR) of 228.64 per cent was very high, clearly 

indicating that project will be economically viable. 

In Baorli-Bambore watershed, better availability of 

conserved moisture and the knowledge of improved 

production practices resulted in increase in chickpea area 

from 2.9 ha to 21.2 ha, which resulted in improvement in 

crop diversification index from 0.345 to 0.426. 

For livelihood security and ecosystem restoration in 

Kachchh, Gujarat, nursery beds consisting of native grasses 

suitable for Banni area viz. Sporobolus marginatus, 

Dichanthium annulatum, Cenchrus ciliaris, Cenchrus 

satigerus were established. 

Better and uniform germination of wheat with proper 

spacing between plants was observed in fields where sowing 

was done with seed cum fertilizer drill in Leh-Ladakh region. 

About 55 per cent less amount of seed was needed in line 

sowing and an increase of 66 and 42 per cent in grain and hay 

respectively was observed. 

Dual purpose fodder crops viz., barley (RD-2035), 

lucerne (Alamdar-51) and oat (Kent) were demonstrated at 
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nksgjs mís'; okyh ,oa pkjk Qlyksa ;Fkk tkS ¼vkjMh 2035½] 
fjtdk ¼vykenkj&51½ ,oa tÃ ¼dsaV½ dks ukxkSj ftys ds 
gjlksyko xkao esa jch ekSle ds nkSjku 17 fdlkuksa ds [ksrksa ij 
çnf'kZr fd;k x;kA tkS dh LFkkuh; fdLe dh rqyuk esa mUur 
fdLe ds iz;ksx ls nkus ,oa Hkwls dh mit esa Øe'k% 13-47 ,oa 9-66 
çfr'kr dh o`f) gqbZA fjtdk dh Ng dVkbZ ls gjs pkjs dh mit 
55 ls 85-5 Vu çfr gsDVs;j gqbZ rFkk vkSlr mit 67-6 Vu çfr 
gsDVs;j FkhA pkjk cktjk dh fdLe fjtdk cktjh esa 2&3 ckj 
dkVus ls çkIr gjs pkjs dh 35-4 Vu çfr gsDVs;j vkSlr ds lkFk 32 
ls 40 Vu çfr gsDVs;j mit fofHkUu fdlkuksa ds [ksrksa ij ntZ dh 
xbZA 

cgq&iks"kd cêh iwjd vkgkj feyus ls xk;ksa vkSj HkSalksa ds 
vkSlr nSfud nw/k mRiknu esa 6 çfr'kr dh o`f) gqbZ vkSj ykxr 
ykHk dk vuqikr xk;ksa esa 2-79 vkSj HkSalksa esa 2-66 jgkA gjlksyko 
xkao esa cdfj;ksa ij cgq&iks"kd feJ.k ds ijh{k.k esa nSfud nw/k 
mRiknu esa 10-75 çfr'kr dh o`f) gqbZ vkSj ykHk ykxr vuqikr 
1-65 jgkA 

ÅVkEcj xk¡o esa [kjhQ dh Qlyksa ¼cktjk] Xokj vkSj ewax½ ij 
dqy 17 çn'kZu fd, x,] 20 çn'kZu jch ¼ljlksa vkSj thjk½ dh 
Qlyksa ij vkSj 7 izn”kZu xfeZ;ksa dh Qlyksa ¼pkjk cktjk½ ij fd, 
x,A thjk vkSj ljlksa esa lq/kkj ds dkj.k Qly dh mit esa Øe'k% 
13-6 vkSj 15-1 izfr'kr dh o`f) gqbZA ÅVkEcj xkao essa xehZ ds ekSle 
esa fHk.Mh] rqjbZ] fV.Mk] djsyk] vkSj dkpjs ij 21 izn'kZu vkSj jch esa 
ewyh] esFkh] ikyd] /kfu;k] eVj] cSaxu ds 18 çn'kZu fd, x,A 

mtfy;k xk¡o esas fdlkuksa ds [ksrksa ij tSfod i)fr ls thjk 
dk 931 fd-xzk- çfr gsDVs;j o Ãlcxksy dk 898 fd-xzk- çfr 
gsDVs;j mRiknu çkIr gqvkA nkarhokMk xk¡o esa 80 fdlkuksa ds 
tSfod i)fr ds ckjs esa vaxhdj.k ladsrdksa esa lwpuk dk lzksr] Kku 
vkSj çf'k{k.k eq[; FksA tSfod [ksrh ds çpkj&çlkj ds fy, 
nkarhokMk o mtfy;k esa 4&4 çn'kZu vk;ksftr fd, x,A nks 
çf'k{k.k dk;ZØe] pkj lewg ppkZ o fdlkuksa ls fu;fer laidZ ds 
lkFk] bu xk¡o esa tSfod [ksrh dks c<+kok nsus ds fy, 2000 i=dksa 
dk forj.k fd;k x;kA 

ysg&yík[k {ks= esa fdlkuksa ds ikjaifjd rduhdh Kku ds 
ckjs esa v/;;u fd;k x;kA fdlku if{k;ksa ds O;ogkj] fopj.k] 
fofHkUu Å¡pkb;ksa ij ?kksalys ds fuekZ.k] vkfn ls ekSle 
¼o"kkZ@cQZckjh vkSj rkieku esa ifjorZu½ dk iwokZuqeku djrs gSaA

tu tkrh; mi;kstuk ¼Vh,lih½ ds varxZr {ks=h; vuqla/kku 
dsUnz] ysg ,oa d'ks#d uk”khtho çca/ku ij vf[ky Hkkjrh; usVodZ 
vuqla/kku ifj;kstuk }kjk isM+ yxkus] [kjirokj çca/ku] efgykvksa 
ds Lo;a lgk;rk lewg ij tkx:drk f'kfoj] 'khr jsfxLrku esa 
lajf{kr [ksrh gsrq çkS|ksfxfd;ksa] ÑUrd izca/ku vkfn ij vk;ksftr 
23 çf'k{k.kksa ds ek/;e ls 1117 ykHkkfFkZ;ksa us çf'k{k.k çkIr fd;kA 

17 farmers' fields in Harsolav village of Nagaur district 

during rabi season. The mean increase in grain and straw 

yield of barley due to improved variety was 13.47 and 9.66 

per cent, respectively over local cultivar. Green fodder yield 

obtained from six cuts of lucerne cv. Alamdar-51 varied from 
-1 -1. 55.0 to 85.5 t ha with an average of 67.6 t ha . Green fodder 

yield from 2-3 cuts of multi-cut fodder pearl millet cv. Rijka 
-1 -1bajri varied from 32 to 40 t ha with an average of 35.4 t ha . 

Average daily milk yield of cows and buffaloes 

increased by 6 per cent due to feeding of multi nutrient 

blocks. The B:C ratio was 2.79 for cows and 2.66 for 

buffaloes. Daily milk yield of goats increased by 10.75 per 

cent with multi nutrient mixture and B:C ratio was 1.65. 

A total of 17 front line demonstrations on kharif crops 

(pearl millet, clusterbean and mung bean), 20 

demonstrations on rabi crops (mustard and cumin) and 7 

demonstrations on summer crops (fodder bajra) were 

conducted in Utambar village. Crop yield increased by 13.6 

and 15.1 per cent due to improved technologies in cumin and 

mustard, respectively. Eighteen demonstrations in rabi 

season on radish, fenugreek, spinach, coriander, peas, brinjal 

and 21 demonstrations in summer season on ladyfinger and 

ridge gourd, tinda, bitter gourd and fruit kachra were 

conducted in Utamber village. 

Organic cultivation of cumin and psyllium at farmers' 
-1 fields in village Ujaliya, gave average yield of 931 kg ha in 

-1 case of cumin and 898 kg ha in psyllium respectively. At 

village Dantiwada, among various predictors of adoption 

most important and significant variables were sources of 

information, knowledge and training received by the 

farmers. For popularizing organic farming, four 

demonstrations were given in both Dantiwara and Ujalia 

villages. Two training programs and four group discussions 

were also conducted along with regular interaction with 

farmers, besides distribution of more than 2000 folders. 

ITKs of farmers of Leh-Ladakh region were studied. 

Migration/ movement and nest building behavior of birds 

were used by farmers as indicators for prediction of 

rainfall/snowfall and consequent changes in temperature.

Under Tribal Sub-Plan (TSP), 23 training programmes 

on tree plantation, weed management, women selfhelp group 

awareness, protected cultivation technologies, rodent 

management, etc. were organized for 1117 farmers by RRS, 

Leh and Network Project on Vertebrate Pest Management, 

Jodhpur. Similarly mung bean 

(IPM 2-3) was distributed among 175 tribal farmers in 

villages Naroton Ki Goj and Charla, Gram Panchayat Charla, 

certified seed (700 kg) of 
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blh Ádkj lefUor jk"Vªh; cht ifj;kstuk ¼Qlysa½ ds vUrxZr 
ujksrksa dh xkst vkSj pkjyk] xzke iapk;r pkjyk] ckalokM+k xk¡oksa ds 
175 vkfnoklh fdlkuksa dks tkudkjh nh x;h rFkk 700 fd-xzk- ewax 
¼vkbZih,e 2&3½ ds çekf.kr chtksa dk forj.k fd;k x;kA {ks=h; 
vuqla/kku dsUnz] ysg }kjk Qyksa dh ikS/k ,oa lfCt;ksa ds chtksa dks 
fofHkUu tutkrh; xkaoksa ds fdlkuksa esa forfjr fd;k x;kA 

'kq"d {ks= dh çeq[k [kjhQ Qlyksa dh 90 çpfyr fdLeksa ,oa 
çeq[k jch Qlyksa dh 60 çpfyr fdLeksa dks rqyukRed Án'kZu ,oa 
muds xq.kksa dks fofHkUu fgr/kkjdksa dks n'kkZus gsrq ltho Qly 
laxzgky; eas Ánf'kZr fd;k x;kA mUur chtksa dks d`"kd leqnk; 
}kjk viukus gsrq dktjh vkn'kZ xk¡o mtfy;k esa Ñ"kdksa dks Ásfjr 
fd;k x;kA bl o"kZ 1075 fdlkuksa dks lapkj rduhd }kjk lwpuk 
miyC/k djokus ds fy, ,e&fdlku esa iathÑr fd;k x;kA 

fdlku esyk vkSj —f"k uokpkj fnol dk 13&15 flrEcj 
2018 ds nksjku dktjh esa vk;kstu fd;k x;k] ftlesa jktLFkku ds 
tks/kiqj] Hkjriqj] mn;iqj] ckalokM+k+] t;iqj] fljksgh] ckM+esj] 
tSlyesj] ukxkSj] ikyh] >kykokM+] lhdj] tkyksj] fprkSM+x<+] 
vtesj] nkSlk] /kksyiqj] jktleUn] HkhyokM+k ,oa chdkusj ftyksa ds 
8]000 fdlkuksa] ftuesa 1]800 —"kd efgyk,¡ Hkh lfEefyr Fkh] us 
Hkkx fy;kA bl volj ij ik¡p fdlkuksa dks muds }kjk dktjh dh 
—f"k rduhdksa dks viukus ,oa muds Álkj esa fd, x, ljkguh; 
;ksxnku gsrq ̂dktjh fdlku fe=* ds :i esa lEekfur fd;k x;kA 

fdlkuksa] efgykvksa] Nk=ksa vkSj dsaæh; rFkk jkT; ljdkj ds 
foHkkxksa ds vf/kdkfj;ksa lfgr 15]000 ls vf/kd vkxarqdksa us o"kZ ds 
nkSjku laLFkku ,oa —f"k lwpuk ÁkS|kssfxdh dsaæ dk Hkze.k fd;kA dqy 
349 çf'k{k.k dk;ZØe 9]668 fdlkuksa vkSj [ksfrgj efgykvksa ds 
fy, laLFkku ds fofHkUu foHkkxkas] çknsf'kd vuqla/kku dsUnzksa ,oa —f"k 
foKku dsUnzksa }kjk vk;ksftr fd, x,A laLFkku }kjk vk;ksftr 
fofHkUu vxz iafä çn'kuksa ls vyx&vyx xk¡oksa ds 2]366 fdlkuksa 
dks ykHk feykA dktjh dh miyfC/k;ksa ,oa xfrfof/k;ksa ds Áfr 
tkx:drk iSnk djus ,oa rduhdksa dks tu&tu rd igqWapkus gsrq 
laLFkku us 15 txg ij vk;ksftr Án'kZfu;ksa esa Hkkx fy;kA

deZpkfj;ksa dh {kerk fuekZ.k dk;ZØe ds rgr 13 oSKkfudksa] 
20 rduhdh o 4 ç'kklfud vf/kdkfj;ksa vkSj 25 dq'ky lgk;d 
deZpkfj;ksa us fofHkUu çf'k{k.k dk;ZØeksa esa Hkkx fy;kA 'kq"d Hkwfe 
fodkl ij 13osa varjkZ"Vªh; lEesyu dk tks/kiqj esa lQyrkiwoZd 
vk;kstu fd;k x;kA bl lEesyu esa 37 ns'kksa ds 379 oSKkfudksa ,oa 
fgr/kkjdksa us fgLlk fy;kA Hkkjrh; —f"k vuqla/kku ifj"kn~ dh NBh 
{ks=h; lfefr dh 25oha cSBd dks laLFkku us vkuUn Ñf"k 
fo'ofo|ky;] vkuUn esa lQyrkiwoZd vk;ksftr fd;kA blh Ádkj 
nks dk;Z'kkykvksa] ,d xzh"edkyhu çf'k{k.k f'kfoj] rhu 'khrdkyhu 
çf'k{k.k f'kfoj ,oa ,d vkn'kZ çf'k{k.k ikBîØe Hkh laLFkku esa 
vk;ksftr fd, x,A

Banswara under TSP of AICRP (NSP). Fruit saplings and 

vegetable seeds were distributed by RRS, Leh in different 

villages of Leh Ladakh under TSP.

Ninety varieties of various arid zone kharif crops and 

60 varieties of arid zone rabi crops were grown in 'Crop 

Cafeteria' to demonstrate their comparative performance and 

characteristics to various stakeholders. Improved seed 

technology was disseminated for adoption by farmers in 

CAZRI model village Ujjaliya. During reporting year 1,075 

farmers were enrolled in m-Kisan portal for ICT based 

information dissemination. 

A farmers' fair cum agriculture innovation day was 

organized during 13-15 September 2018 in which more than 

8,000 farmers including 1,800 women farmers from Jodhpur, 

Bharatpur, Udaipur, Banswara, Jaipur, Sirohi, Barmer, 

Jaisalmer, Nagore, Pali, Jhalawar, Sikar, Jalore, Chittorgarh, 

Ajmer, Dausa, Dholpur, Rajsamand, Bhilwara and Bikaner 

districts of Rajasthan participated. Five farmers were 

honoured as CAZRI Kisan Mitra in recognition of their 

significant contribution in adoption and dissemination of 

agricultural technologies developed by the institute. 

More than 15,000 visitors including farmers, farm 

women, students and officials of central and state 

government departments visited Agricultural Technology 

Information Center (ATIC) during the year. In all, 349 

trainings were organized for 9,668 farmers and farm women 

by different divisions, regional research stations and KVKs 

of the institute. Various front line demonstrations (FLDs) 

were conducted by the institute benefiting 2,366 farmers of 

different villages. Twenty three new technologies received 

from various institutes were also demonstrated on 132 

farmers' fields. The institute participated in 15 exhibitions on 

different occasions across the country to popularize its 

technologies and to create awareness among the masses 

about its activities and achievements.

Under capacity building program of employees, 13 

scientists, 20 technical, 4 administrative and 25 skilled 
thsupporting staff personnel attended various trainings. 13  

International Conference on Development of Drylands was 

successfully organized at Jodhpur. The conference was 

attended by 379 delegates representing 37 countries. 

Twenty-fifth meeting of the ICAR-Regional Committee No. 

VI was successfully organized at AAU, Anand, while two 

workshops, one seminar, one summer school, two winter 

schools and one model training course were also organized at 

the institute.
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HkkÑvuqi&dsUnzh; 'kq"d vuqla/kku laLFkku ¼dktjh½] dks 

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

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

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

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

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

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

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

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

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

dsUnzh; 'kq"d vuqla/kku laLFkku uked orZeku #i feykA laLFkku 

dks o"kZ 1966 esa Hkkjrh; Ñf"k vuqla/kku ifj"kn~ ¼HkkÑvuqi½] ubZ 

fnYyh ds Á'kklfud fu;a=.k esa yk;k x;kA dktjh ds eq[;ky; 

ds vfrfjDr jktLFkku ds ikyh] tSlyesj ,oa chdkusj esa] xqtjkr 

ds dqdek] Hkqt esa rFkk tEew d'ehj ds ysg esa blds ik¡p {ks=h; 

vuqla/kku dsUnz gSaA laLFkku esa ,d vf[ky Hkkjrh; ds'ks#dh 

uk'khtho Áca/ku usVodZ ifj;kstuk Hkh lapkfyr gS ftlds dsUnz 

ns'k ds fofHkUu laLFkkuksa ,oa Ñf"k fo'ofo|ky;ksa esa lapkfyr gSaA 

ns'k dk xeZ 'kq"d {ks= yxHkx 32 yk[k gsDVs;j {ks=Qy jktLFkku] 

xqtjkr] iatkc] gfj;k.kk] dukZVd vkSj vka/kz Áns'k ds vUrZxr 

vkrk gS tcfd 'khr 'kq"d {ks= tEew&d'ehj vkSj fgekpy Áns'k 

ds yxHkx 7 yk[k gsDVs;j {ks=Qy esa QSyk gSA 'kq"d {ks= dh 

fofHkUu leL;kvksa ds lek/kku ds fy,] laLFkku cgqfo"k;h 'kks/kksa esa 

dk;Zjr gSA

ns'k ds 'kq"d if'peh {ks= ;|fi vf}rh; lalk/kuksa ls 
lEiUu gS ijUrq vYi o"kkZ] mPp rkieku] rst gok dh xfr] mPp 
ok"iksRltZu] vYi e`nk moZjrk vkSj e`nk dh de ty /kkj.k {kerk 
ds dkj.k ;gk¡ Qlyksa dh mRikndrk cgqr de gSA xfeZ;ksa esa fnu 
dk rkieku 40&45° lsaVhxzsM rd jgrk gS tks dHkh&dHkh 50° 
lsaVhxzsM rd igaqp tkrk gSA o"kkZ dk lhekadu tSlyesj ds if“pe 
Hkkx esa 100 fe-eh- rFkk ikyh ds iwohZ Hkkx esa 500 fe-eh- ds e/; 
gksrk gSA lEHkkfor ok"iksRltZu 1500 ls 2000 fe-eh- Áfr o"kZ ds 
e/; gksrk gSA lkekU;r;k ekulwu dh vof/k 1 tqykbZ ls 15 
flrEcj rd gksrh gSA bl Á{ks= esa eq[;r% fVCck ,oa vUrZ%fVCck 
;qDr jsrhyh Hkwfe ik;h tkrh gSA ftldh e`nk vYi ty /kkj.k 
{kerk vkSj de mitkÅ gSA nf{k.k&iwohZ Hkkx esa e/;e cukoV 

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 establishment of 
shelter belt plantations to arrest wind erosion. It was 
reorganized in 1957 as Desert Afforestation and Soil 
Conservation Station and finally in its present form 
'Central Arid Zone Research Institute' in 1959 on 
recommendation of the UNESCO (United Nations 
Educational, Scientific and Cultural Organisation) expert, 
Dr. C.S. Christian of Commonwealth Scientific and 
Industrial Research Organisation, 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 zones of the country. About 32 million ha 
area in the states of Rajasthan, Gujarat, Punjab, Haryana, 
Karnataka and Andhra Pradesh comes under hot arid 
zone. The cold arid zone, covering about 7 million ha, is 
located in the states of Jammu and Kashmir and Himachal 
Pradesh. 

The hot arid zone has low productivity due to scanty 
and erratic precipitation, high temperature, high wind 
speed and high potential evapotranspiration. Day 
temperature in summer reaches 40° to 45°C with peaks up 
to 50°C. Rainfall ranges from 100 mm in the western part 
of Jaisalmer to about 500 mm to the east of Pali. The 
potential evapotranspiration is between 1500 to 2000 mm 

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

predominantly sandy with dunes and inter-dunes (Typic 

laLFkku ifjp;
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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 mitkÅ gSA bl {ks= dh 
feV~Vh ,oa Hkw&ty esa mPp yo.krk ikbZ tkrh gSA vU; e`nk Ádkj 
esa] ftfIlM~l] pV~Vkuh@iFkjhyh vkSj ÁkÑfrd :i ls ued 
ÁHkkfor gS ftuesa tSfod dkcZu cgqr de] miyC/k QkWLQksjl de 
ls e/;e vkSj miyC/k iksVsf'k;e e/;e ls mPp ek=k esa gksrk gSA 
vÁSy ls vxLr ds e/; rst gok,¡ 8&14 fd-eh- Áfr ?k.Vk dh 
xfr ls dHkh&dHkh 30 fd-eh- Áfr ?k.Vk ls vf/kd xfr ls pyrh 
gS tks /kwy Hkjh vk¡f/k;ksa dk dkj.k curh gS ftlds ifj.kke Lo:i 
okr&dVko ,oa Hkwfe voâkl gksrk gSA bfUnjk xk¡/kh ugj ifj{ks= esa 
¼ty&Iykou ,oa yo.kh;rk dh leL;k ds dkj.k½ ty ,d Áeq[k 
voâkl dk dkj.k gSA 

LFkkiuk ds lkFk gh] dktjh us {ks= ds çk—frd lalk/kuksa] 
fVdkÅ [ksrh O;oLFkk] ikS/kksa ds lalk/kuksa esa lq/kkj] fo'ks"k :i ls 
Qly ikS/kksa] i'kq/ku mRiknu vkSj çca/ku vkSj oSdfYid ÅtkZ 
lalk/kuksa ds mi;ksx dks le>us vkSj çcaf/kr djus ds fy, 
O;ofLFkr vuqla/kku fd;k gSA laLFkku us t:jr&vk/kkfjr] dbZ 
ykxr çHkkoh çkS|ksfxfd;ka tSls jsr fVCck fLFkjhdj.k] 
okr&dVko] Hkwfe voâkl] ty çca/ku] ?kkl ds eSnku esa lq/kkj] 
tyxzg.k fodkl] catj Hkwfe dk iquokZl] 'kq"d Hkwfe [ksrh] 'kq"d 
m|ku] oSdfYid Hkwfe mi;ksx j.kuhfr;ka] dhV çca/ku] lkSj 
midj.k vkfn dk fodkl djds fdlkuksa vkSj vU; fgr/kkjdksa 
rd LFkkukarfjr fd;k gS A

bl laLFkku esa v{k; ÅtkZ ij ,d iw.kZ [kaM vkSj lkSj ÅtkZ 
vk/kkfjr dbZ xStsV@midj.k tSls lkSj i'kq vkgkj dqdj] Mªk;j] 
o‚Vj ghVj] eksecÙkh cukus dh e'khu] 'khr d{k vkfn fodflr 
djds xzkeh.k ?kjksa rd igq¡pkus ds dkj.k  Hkkjrh; Ñf"k vuqla/kku 
ifj"kn ds laLFkkuksa esa dktjh dk egRoiw.kZ LFkku gSA blds vykok 
laLFkku us lw[kk vkSj e#LFkyhdj.k dk eqdkcyk djus ds fy, 
fofHkUu rduhdksa vkSj j.kuhfr;ksa dk fodkl fd;k gSA laLFkku us 
dbZ jk"Vªh; vkSj varjkZ"Vªh; laxBuksa ds lkFk laca/k fodflr fd;k 
vkSj Hkkjr vkSj fons'kksa esa dbZ ,tsafl;ksa dks lykg vkSj ijke'kZ 
çnku djus esa çxfr gkfly dh gSA blds vykok] oSKkfud] 
uhfrxr ;kstukdkjksa vkSj foLrkj vf/kdkfj;ksa ds fy, 'kq"d {ks= ds 
fodkl ij {kerk fuekZ.k xfrfof/k ds fy, dktjh ,d çeq[k 
xarO; gSA vius foLrkj foHkkx vkSj tks/kiqj] ikyh vkSj 
dqdek&Hkqt esa fLFkr —f"k foKku dsaæksa ds ek/;e ls laLFkku 
fu;fer çf'k{k.k vkSj çn'kZuksa }kjk fdlkuksa] jkT; ljdkj ds 
vf/kdkfj;ksa] xSj&ljdkjh laxBuksa vkSj vU; fgr/kkjdksa ds lkFk 
lh/ks laidZ esa gSA

torripsamments) occupy major area of hot arid zone. 
These soils have low water retention capacity and low 
fertility status. In the south-eastern part, medium textured, 
greyish brown soils (fine loamy cambids/calcids) occupy 
large area. These soils have medium available water 
retention capacity and better fertility status. High salinity 
in soil and groundwater are associated with these soils. 
Other soils include gypsids, rocky/gravelly and natural 
salt-affected types, which are very low in organic carbon, 
low to medium in available phosphorous and medium to 
high in available potassium. Strong wind regime of 8-14 

-1km h  from April to August, occasionally exceeding 30 
-1km h , causes dust storms and wind erosion and is a major 

land degrading force. Water is a degrading force mainly in 
the IGNP Command area causing water logging and soil 
salinity. 

Since its inception, CAZRI has carried out 
systematic research on understanding and managing the 
region's natural resources, sustainable farming systems, 
improvement in plant resources, especially the crop 
plants, livestock production and management and use of 
alternate energy resources. Several need-based, cost 
effective technologies like sand dune stabilization, wind 
erosion control, water management, grassland 
improvement, watershed development, rehabilitation of 
wastelands, arid land farming, arid horticulture, alternate 
land use strategies, pest management, solar devices, etc. 
have been developed and transferred to farmers and other 
stakeholders. This institute has the rare distinction among 
ICAR institutes, in having a full-fledged section on 
renewable energy and has developed many solar energy 
based gadgets/devices, like solar animal feed cooker, 
dryers, water heaters, candle making device, cool 
chambers, etc., which are finding place in rural 
households. The institute has evolved technologies and 
strategies for combating drought and desertification. It 
has developed close liaison with several national and 
international organizations and has made major strides in 
providing advisories and consultancies to many agencies 
in India and abroad. Besides, CAZRI is a major 
destination for capacity building activity on arid zone 
development for scientists, policy planners and extension 
officials. Through its extension wing and Krishi Vigyan 
Kendras (located at Jodhpur, Pali and Kukma-Bhuj) the 
institute is in direct touch with farmers, state government 
officials, NGOs and other stakeholders by regular 
trainings and demonstrations. 
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vf/kns'k

vk/kkjHkwr lajpuk

'kq"d {ks= ds cnyrs ifjos'k esa laLFkku fuEufyf[kr 
vf/kns'kksa ds lkFk dk;Zjr gS %&

·'kq"d ikfjfLFkfrdh ra= esa lrr Ñf"k Á.kkfy;ksa gsrq vk/kkjHkwr 
,oa Lohdk;Z vuqla/kku 

·ÁkÑfrd lalk/kuksa dh fLFkfr ,oa e:LFkyhdj.k ÁfØ;k gsrq 
lwpuk ,dd ds :i esa dk;Z djuk

·xEHkhj lw[kk ÁHkkfor {ks=ksa ds fy, i'kq/ku vk/kkfjr Ñf"k i)fr 
,oa pjkxkg Áca/ku 

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

tks/kiqj fLFkr laLFkku ds eq[;ky; vkSj blds {ks=h; 
vuqla/kku dsUnz Á;ksx'kkykvksa] vuqla/kku Á{ks= vkSj dk;kZy; dh 
lqfo/kk 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 Áf'k{k.k Nk=kokl 
vkSj ,d fdlku Nk=kokl dh lqfo/kk miyC/k gSA nks Ñf"k foKku 
dsUnzksa ¼tks/kiqj vkSj ikyh½ esa fdlkuksa ds fy, izf'k{k.k vkSj 
vkoklh; lqfo/kk,a gSa] tks laLFkku dh izkS|ksfxfd;ksa vkSj izlkj 
dk;ZØeksa ds gLrkarj.k ds fy, vfrfjDr lgk;rk iznku djrs gSaA 
laLFkku esa 474 dk;Zjr deZpkjh gSaA orZeku esa fofHkUu fo"k;ksa ds 
99 oSKkfud laLFkku esa fu;qDr gaSA laLFkku dh xfrfof/k;k¡ ik¡p 
o"khZ; leh{kk Vhe] vuqla/kku lykgdkj lfefr] laLFkku Áca/k 
lfefr vkSj laLFkku vuqla/kku ifj"kn~ }kjk funsZf'kr vkSj lehf{kr 
dh tkrh gSA 

Mandate

Infrastructure

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

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

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

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

·Generating and transferring location-specific 
technologies 

The institute headquarters and its regional research 
stations are well equipped with laboratories, research 
farms, field laboratories and office facilities. An 
auditorium (114 sitting capacity), two conference rooms, 
a museum, an international hostel, one training hostel and 
one farmers' hostel are the other facilities available at 
headquarter. Two Krishi Vigyan Kendras (Jodhpur and 
Pali) have training and residential facilities for farmers, 
lend additional support to the transfer of technologies and 
outreach programs of the Institute. CAZRI is presently 
having 474 employees on its pay roll. Presently 99 
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).

laLFkku ifjp;
About the Institute
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laLFkku ds MkW- ih-lh- jgstk iqLrdky; esa iqLrdksa ¼23418½ 
vkSj if=dkvksa ¼57010½ dk fo'kky laxzg gSA iqLrdky; us o"kZ 
2018&19 ds nkSjku 144 fjiksVZ~l] 16 fjfÁUV~l lfEefyr fd;sA 
dksgk lkW¶Vos;j dk mi;ksx djds iqLrdky; us 6000 iqLrdksa dh 
ckj dksfMax dk dk;Z iw.kZ fd;kA bl vof/k ds nkSjku 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; LFkk= 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 ,d fgLlk gSA laLFkku esa ,u-ds-,u- 
}kjk mPp {kerk dh baVjusV ¼100 ,e-ch-ih-,l-½ lsok Ánku dh 
tk jgh gSA Ñf"k Kku Áca/k bdkbZ ds vUrxZr dEI;wVj gc vkbZ-lh-
,-vkj-&bZ-vkj-ih-] ijfelusV] vkSj ,p-okbZ-ih-,e- lkW¶Vos;j ds 
lkFk tqM+k gSaA laLFkku ds }kjk vkWfQl vkWVkses'ku Á.kkyh dks vkSj 
lqn`<+ fd;k x;k tks laLFkku dh osclkbV ij miyC/k gSA Ñf"k 
Kku Áca/k bdkbZ] laLFkku ds lHkh dEI;wVlZ] fyusDl loZl ,oa 
yxHkx 200 mi;ksxdrkZvksa dks baVjusV dusD'ku çnku djus ds 
fy, ifj"—r bysDVª‚fud midj.k ;qä LFkkuh; {ks= usVodZ ds 
fujUrj j[k&j[kko dk dk;Z djrk gSA bl o"kZ bdkbZ us fofHkUu 
cSBdksa] lEesyuksa vkfn ds lqpk# #i ls lapkyu ds fy;s lh-,l-  
fØ'kfp;u gkWy] lHkkxkj ,oa oh-lh- #e esa lkr ,y-bZ-Mh- dks 

The institute has a wide collection of books (23418) 
and journals (57010 back volumes) in its library named 
after Dr. P.C. Raheja at headquarter. It has added 144 
reports and 16 reprints during 2018-19. The library has 
completed bar coding of 6000 books using KOHA 
software codes. The Environment Information System 
India (ENVIS) Centre on Desertification 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 
working with the ICAR-ERP, PERMISNET and HYPM 
software. Institute has fine-tuned office automation 
system accessible in institute website and maintaining all 
the Personal Computers, Linux Servers and Local Area 
Network containing sophisticated electronic equipment 
for providing an internet connection to approximate 200 
users. The unit has configured and installed seven Large 
Format display (LFD) at CS Christian Hall, Conference 
Hall and VC rooms for smooth conduction of 
meetings/conference/seminars. AKMU provides 
assistance for various works related to ICAR-ERP of the 

laLFkku ifjp;
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LFkkfir fd;kA Ñf"k Kku Áca/k bdkbZ vkbZ-lh-,-vkj-&bZ-vkj-ih- 
ls lEcfU/kr laLFkku ds fofHkUu dk;kZsa esa enn Ánku djrk gSA 
laLFkku esa ck;ksesfVªd mifLFkfr Á.kkyh dks lqpk# #i ls ykxw 
djus ds fy;s laLFkku ds fofHkUu LFkkuksa ij 14 vk/kkj vk/kkfjr 
ck;ksesfVªd e'khusa LFkkfir dh x;h gSaA laLFkku ds fofdihfM;k] 
Qslcqd ist ,oa dktjh ,i dks fu;fer #i ls vn~;ru fd;k tk 
jgk gSA Ñf"k Kku Áca/k bdkbZ us vius dktjh bUVªk iksVZy ds lkFk 
'kh?kz vkSj çHkkoh f'kdk;r fuokj.k e'khujh LFkkfir djus ds fy, 
v‚uykbu f'kdk;r iksVZy dk lapkyu dj jgk gSA laLFkku dh 
egRoiw.kZ lwpukvksa dks n'kZdksa dks Áfn'kZr djus ds fy, laLFkku ds 
eq[; }kj ds ikl ,d ,y-bZ-Mh- fMLIys cksMZ LFkkfir fd;k x;k 
gSA 

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

institute. The biometric attendance system is fully 
functional in the institute and 14 AADHAAR based 
biometric machines have been installed at different 
locations of institute to cater the attendance of the 
employees. The Wikipedia, Facebook page and CAZRI 
Krishi app of the institute are being updated and 
maintained by the Unit. AKMU is maintaining online 
complaint portal to establish speedy and effective 
grievance redress machinery with its CAZRI INTRA 
PORTAL. An LED display board has been installed near 
main gate to communicate vital information of the 
institute to visitors. For the access to these facilities, 
Institute has high speed internet connectivity (100Mbps) 
through NKN (National Knowledge Network).  

The financial statement (budget) and the revenue 
generated during the reported period are given in 
respective tables. 
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nf{k.k&if'pe ekulwu us 27 twu 2018 dks jktLFkku esa 
ços'k fd;k vkSj flQZ 29 twu rd iwjs jkT; esa QSy x;kA bldh 
okilh Hkh 29 flracj ls 1 vDVwcj ds nksjku rsth ls gqbZA bl o"kZ 
if'peh jktLFkku esa ekulwu ds rhu eq[; lfØ; dky ns[ks x,A 
igyh lfØ; vofèk 27 ls 30 twu rd Fkh tc if'peh jktLFkku 
ds pkj o"kkZ dsaæksa ij ,d fnu dh o"kkZ 100 fe-eh- ls vfèkd ntZ 
gqbZA 13&15 tqykbZ vkSj 21&25 tqykbZ ds nkSjku nks yxkrkj 
lfØ; dky ns[ks x, tc 11 LVs'kuksa ij  nSfud o"kkZ 100 fe-eh- 
ls vfèkd ntZ dh xbZA vxLr vkSj flracj ds nkSjku vfèkdka'k 
'kq"d ftyksa esa lkekU; ls de o"kkZ gqbZA

ekulwu dky esa jkT; ds if'peh Hkkx esa lkekU; ls de ;k 
vYi o"kkZ gqbZ tcfd 'ks"k Hkkx esa lkekU; ;k lkekU; ls vfèkd o"kkZ 
gqbZA jktLFkku ds vfèkdka'k 'kq"d ftyksa esa o"kkZ lkekU; ls de Fkh 
¼fp= 1½A tkyksj ftys esa lkekU; ls dkQh de vkSj ckM+esj] 
tSlyesj] ikyh] tksèkiqj vkSj guqekux<+ ftyksa esa lkekU; ls de 
o"kkZ FkhA dsoy lhdj ftys esa lkekU; ls vfèkd o"kkZ gqbZ] tcfd 
xaxkuxj] ukxkSj] pw:] chdkusj vkSj >qa>quw ftyksa esa ckfj'k lkekU; 
jgh ¼rkfydk 1½A lcls vfèkd rkieku ¼48-0 fMxzh lsfYl;l½ 2 
ebZ dks pkanu esa vkSj 29 ebZ dks chdkusj esa] tcfd lcls de 
rkieku ¼0-0 fMxzh lsfYl;l½ 1] 2 vkSj 20 tuojh 2018 dks 
tSlyesj esa ntZ fd;k x;k ¼fp= 2½A

The southwest monsoon entered in Rajasthan on 27 
June 2018 and covered the entire state on 29 June. Its 
withdrawal was also rapid that occurred from 29 
September to 1 October. Three main active monsoon 
episodes were observed during this year. First spell was 
from 27 to 30 June when four rainfall stations in western 
Rajasthan received >100 mm one-day rainfall. Two 
consecutive spells were observed during 13-15 July and 
21-25 July when 11 stations recorded >100 mm daily 
rainfall. Most of the arid districts received below normal 
rainfall during August and September.

During monsoon season, western part of the sate 
received deficit or scanty rainfall whereas remaining part 
of state received normal or excess rainfall. Rainfall was 
below normal in most of the arid districts of Rajasthan 
(Fig. 1). It was scanty in Jalore district and deficit in 
Barmer, Jaisalmer, Pali, Jodhpur and Hanumangarh 
districts. Only Sikar district received excess rains, while 
rainfall was normal in Ganganagar, Nagaur, Churu, 
Bikaner and Jhunjhunu districts (Table 1). Highest 
temperature (48.0°) was recorded at Chandan on 2 May 
and at Bikaner on 29 May, while lowest temperature of 
0.0°C was recorded at Jaisalmer on 1, 2 and 20 January 
2018 (Fig. 2).

o"kZ 2018 esa ekSle
Weather during 2018
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fp= 1 if”peh jktLFkku esa nf{k.k&if”pe ekulwu o"kkZ ¼fe-eh-½
Fig. 2 South-west monsoon rainfall (mm) in western Rajasthan

fp= 2 xeZ 'kq"d {ks= ds ikap dsUnzksa ij ntZ rkieku ¼°ls-xzs-½ vkSj o"kkZ ¼fe-eh-½
Fig. 2 Temperature (ºC) and rainfall (mm) recorded at five stations of hot arid region 
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Jhxaxkuxj vkSj guqekux<+ ftyksa esa çkÑfrd lalk/kuksa dh 

tkap

Hkw&vkÑfr] Hkw&mi;ksx vkSj Hkwfe {kj.k% Jhxaxkuxj ftys ds 
vuwix<+ {ks= esa ¼4 ,e-,l-vkj-] 93 th-ch-] 3 ,e-,l-vkj-] 89 th-
ch-] 88 th-ch-] 2 ,e-,l-vkj-] 80 th-ch- vkSj vuwix<+½ vfèkdka'k 
Hkw&Hkkx lery Fkk rFkk 85 çfr'kr {ks= tyks<+ eSnkuksa vkSj ?kXxj 
unh ds unh ry ls vkPNkfnr FkkA lajf{kr ty ls unh ry ij 
jch Qlyksa dh [ksrh dh tk jgh Fkh ¼fp= 1-1v½A yxHkx 10 lky 
igys ?kXxj unh ls 4 ,e-,l-vkj- xk¡o esa 4 QqV rd ikuh Hkj 
tk;k djrk Fkk ysfdu orZeku esa ;g unh ,d ladh.kZ pSuy ;k 
ukys ds :i esa gSA ?kXxj esa ?kVrs çokg dk eq[; dkj.k lwjrx<+ 
{ks= esa mR[kfur dqN cM+s xïs gSa tks ?kXxj unh ds lrgh viokg 
dks vius vanj lekfgr dj ysrs gSaA vkbZ-vkj-,l- fyl&4 mixzg 
Nfo ds ç;ksx }kjk rS;kj Hkw&mi;ksx vkSj Hkw&vkoj.k ekufp=.k 
ls irk pyk fd yxHkx 75 çfr'kr Hkwfe ¼1575 gsDVs;j½ flafpr 
Qlyksa ds vèkhu Fkh] tcfd dsoy 47-7 gsDVs;j Hkwfe ijrh FkhA 
o"kZ 2000 dh rqyuk esa flafpr {ks= esa 30-9 çfr'kr dh o`f) gqbZ 
rFkk jsrhys catj {ks= vkSj pkjkxkgksa esa 35 vkSj 20-5 çfr'kr dh 
deh vkbZA ystj&leryu lfgr e'khuh—r [ksrh vke çpyu esa 
ns[kh xbZ ¼fp= 1-1c½A xsgwa¡¡&pkoy&xsgwa¡¡ çeq[k Qly pØ Fkk vkSj 
tgka flapkbZ ds fy, ikuh dh miyCèkrk de Fkh ogka dikl vkSj 
ljlksa çeq[k Qlysa FkhaA vktdy puk vfèkd ugha mxk;k tkrkA 
bZaV Hkêk [kuu 30 gsDVs;j ¼dqy HkkSxksfyd {ks= dk 1-5 çfr'kr½ esa 
vPNh Hkwfe ¼fp= 1l½ ds {kj.k ds fy, ftEesnkj FkkA 4 ,e-,l-
vkj- xkao dh 127-1 gsDVs;j Hkwfe ¼6 çfr'kr {ks=½ esa ckyw ds uhps 
Vhys vkSj cj[kku Hkh ik, x,A ?kXxj unh vkSj bafnjk xkaèkh ugj 
ds fdukjs yxk, x, ;wdfyIVl ,oa vdsfl;k çtkfr ds o`{kksa dh 
j{kk&iêh ¼fp= 1-1n½ ds dkj.k ugj esa jsr Hkjus esa deh vkbZ gSA 

guqekux<+ ds jkolj {ks= ¼xk¡o% >kM+slj] dalkj] fFkjkuk] 
gehnslj½ esa 555-9 gsDVs;j ¼3-74 çfr'kr {ks=½ esa jsr ds Vhyksa dh 
ekStwnxh ds dkj.k {ks=h; bykd+k jsrhyk vkSj Å¡pk&uhpk FkkA o"kZ 
2012 dh rqyuk esa 2018 esa jsr ds Vhyksa ds {ks= esa 1-5 çfr'kr dh 
deh vkbZA bl {ks= esa eq[; :i ls o"kkZ vkèkkfjr cktjk o Xokj 

Natural resources monitoring in Sri Ganganagar and 

Hanumangarh districts 

Geomorphology, land use and land degradation: At 
Anupgarh site of Sri Ganganagar district (villages: 4 
MSR, 93 GB, 3 MSR, 89 GB, 88 GB, 2 MSR(R), 80 GB 
and Anupgarh), majority of terrain was flat with 85 per 
cent area covered by alluvial plains and the riverbed of 
Ghaggar river. Rabi crops were grown on conserved 
moisture in parts of the riverbed (Fig.1.1a). Some ten 
years back, Ghaggar flood water used to inundate 
floodplains in 4 MSR village with 3-4 feet water, but its 
present riverbed is in the form of a narrow channel or nala. 
Decreasing flow in Ghaggar is attributed to diversion of 
surface runoff into some big depressions excavated in 
Suratgarh area. Land use and land cover mapping using 
IRS LISS IV satellite images revealed that about 75 per 
cent land (1575 ha) was under irrigated crops while only 
47.7 ha land was un-cultivated. Compared to earlier data 
(year 2000), irrigated area has increased by 30.9 per cent, 
sandy waste and pasturelands have decreased by 35 and 
20.5 per cent. Mechanized farming is common including 
laser levelling (Fig.1.1b). Wheat-rice-wheat was major 
cropping pattern and where irrigation water availability 
was less, cotton and mustard were major crops. Chickpea 
is grown no more. Brick kiln mining was responsible for 
degradation of good land (Fig.1.1c) in 30 ha or 1.5 per cent 
of TGA. Low sand dunes and barchans also occurred in 
village 4MSR in 127.1 ha land (6% area). Shelterbelts of 
Eucalyptus and Acacia species planted along the Ghaggar 
and the IGNP canal (Fig.1.1d) were successful in reducing 
sand filling of canals. 

In Rawasar area of Hanumangarh (villages: 

Jhedasar, Kansar, Thirana, Hamirdesar), regional terrain 

was sandy and undulating due to presence of sand dunes in 

555.9 ha (3.7% area). Compared to 2012, there was 

decrease in area under sand dunes by 1.5 per cent in 2018. 

The region was mainly rainfed (52.6% area) where pearl 

millet and clusterbean were main crops, while in irrigated 

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

,dhÑr izkÑfrd lalk/ku ewY;kadu] izcks/ku vkSj e:LFkyhdj.k
Integrated Natural Resource Appraisal, Monitoring and Desertification
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¼52-6 çfr'kr {ks=½ eq[; Qlysa Fkha] tcfd flafpr {ks=ksa esa 
ewaxQyh] xsgwa¡] ljlksa] puk] cktjk vkSj Xokj fy;k x;kA yxHkx 
92 çfr'kr {ks= ¼13]675 gsDVs;j½ esa [ksrh gks jgh Fkh ftlesa 39 
çfr'kr {ks= nksgjh [ksrh dk FkkA o"kZ 2012 ls flafpr {ks= esa 4-3 
çfr'kr ¼643 gsDVs;j½ dh o`f) gqbZ tcfd vflafpr {ks= esa 2-3 
çfr'kr dh deh vkbZA ugj ds ikuh ds HkaMkj.k ds fy, —f"k {ks=ksa 
esa fMXxh ;k [ksr rkykcksa dk fuekZ.k ,d mYys[kuh; ifjorZu Fkk 
vkSj mudh la[;k 2012 ds 29 ls c<+dj 2018 esa 399 gks xbZA 
dalkj xk¡o esa Hkwfe vR;fèkd jsrhyh Fkh vkSj dbZ okrt~ ?kVuk,a 
tSls jsr tek gksuk] cj[kku Vhys vkSj lM+d vojksèk ns[ks x,A 
fFkjkuk dh Hkh blh rjg dh LFkyk—fr Fkh vkSj —f"k Hkwfe esa 2&5 
ls-eh- eksVh jsr dh ijr tek FkhA j{kk&iêh ds :i esa 24-1 
gsDVs;j {ks= esa o`{kkjksi.k fd;k x;k Fkk ftlds dkj.k jsr ds 
lapyu esa deh dk vuqeku gSA xsgwa¡] puk] ewaxQyh vkSj dikl 
çeq[k Qlysa FkhaA ewaxQyh fiNys 3&4 lkyksa ls gh vkbZ gSA

guqekux<+ ftys dk ihyhcaxk bykdk ¼xk¡o% ,l-th-vkj-] 20 
ih-ch-,u-] 5 ,l-th-vkj-]12 ,l-Vh-ch-½] vuwix<+ ds leku Fkk] 

areas groundnut, wheat, mustard, gram, pearl millet and 

clusterbean were taken. Cultivated lands constituted 

about 92 per cent area (13,675 ha) that included 39 per 

cent area under double cropping. Since 2012, irrigated 

area had increased by 4.3 per cent (643 ha) while un-

irrigated area had reduced by 2.3 per cent. Construction of 

diggi or farm ponds in agricultural fields, for storage of 

canal water, was a notable change and their number has 

increased from 29 in 2012 to 399 in 2018. Land in Kansar 

village was highly duny and there were several incidences 

of aeolian hazards such as fresh sand deposits, barchan 

dunes and road blockage. Thirana also had similar 

topography and the croplands were infested with 2-5 cm 

thick fresh sand deposits. Plantation in the form of 

shelterbelts has been made in 24.1 ha area which may 

decrease the effect of sand movement process. Wheat, 

chickpea, groundnut and cotton were the major crops. 

Groundnut is the most recent addition (3-4 years ago).

 fp= 1-1v lw[ks ?kXxj ry ij Qly
Fig.1.1a Cropping in dry Ghaggar riverbed

fp= 1-1c ystj ysofyax
Fig.1.1b Laser levelling

fp= 1-1l lSVsykbV best esa bZaV Hkêksa vkSj fMXxh lajpukvksa dk n`”; 
Fig.1.1c Brick kilns and diggi structures as viewed in satellite image

fp= 1-1n bafnjk xk¡èkh ugj ds nksuksa fdukjksa ij j{kk&iêh 
Fig.1.1d Shelterbelts on both sides of IGNP canal
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ftlesa ?kXxj unh ds lery tyks<+ eSnkuksa dk çHkqRo Fkk vkSj 
Hkk[kM+k ugj deku {ks= esa lery fd, x, tyks<+ eSnku FksA o"kkZ 
vkèkkfjr Qlyh {ks= rqyukRed :i ls vfèkd ¼17-3 çfr'kr ;k 
400 gsDVs;j½ Fkk] tcfd flafpr Hkwfe vHkh Hkh ¼80 çfr'kr ;k 
1850-8 gsDVs;j {ks=½ çeq[k gSA 2003 dh rqyuk esa] [ksrh ;ksX; Hkwfe 
ds varxZr {ks= esa 10 çfr'kr dh deh gqbZA vuwix<+ dh rjg] bZaV 
Hkêk xfrfofèk;ksa ds dkj.k yxHkx 12 gsDVs;j ;k 0-5 çfr'kr {ks= 
dk {kj.k gqvk gSA dikl] Xokj] xsgwa¡ vkSj ljlksa çeq[k flafpr 
Qlysa FkhaA ;gka ewaxQyh ugha mxkbZ tkrhA ,d mYys[kuh; 
ifjorZu] 0-15 çfr'kr {ks= esa [ksr rkykcksa dk fuekZ.k FkkA

 vuwix<+ esa Hkw&ty dk Lrj tehu ls 
15-2 ehVj uhps ¼93 th-ch-½ ls 18-3 ¼3 ,e-,l-vkj-½ ehVj ds eè; 
vkSj vkSlr Hkwty dk Lrj tehu ls 16-4 ehVj FkkA yxHkx 84 
çfr'kr {ks= esa Hkwty dk Lrj tehu ls 16 ls 18 ehVj uhps FkkA 
Hkwty dh fo|qr pkydrk 1-1 Mslh lhesal çfr ehVj 
¼3 ,e-,l-vkj-½ ls 5-1 Mslh lhesal çfr ehVj ¼89 th-ch½ ds eè; 
Fkh o vkSlr fo|qr pkydrk 2-1 Mslh lhesal çfr ehVj FkhA 
yxHkx 85 çfr'kr {ks= esa Hkwty dh fo|qr pkydrk 1-0&3-0 Mslh 
lhesal çfr ehVj FkhA ;g {ks= ?kXxj unh ds çokg {ks= ds varxZr 
vkrk gS] ysfdu unh dk çokg dHkh&dHkkj gksrk gS ftlds 
ifj.kkeLo:i Hkwty dk iquHkZj.k cgqr de gksrk gSA 1984 ds ckn 
ls Hkwty Lrj esa dqy 3-5 ehVj fxjkoV jgh o ekSleh 
mrkj&p<+ko 0-1&0-7 ehVj çfr o"kZ FkkA {ks= esa loZs{k.k ds nkSjku 
rkykc o ukMh ugha ik, x, lkFk gh bl {ks= esa o"kkZ ty laxzg.k 
dk Hkh vHkko ik;k x;kA

jkorlj {ks= esa Hkw&ty dk Lrj tehu ls 18-3 ehVj uhps 
¼gehjnslj½ ls 25-9 ehVj uhps ¼dkulj½ ds eè; vkSj vkSlr 
Hkwty dk Lrj tehu ls 21-7 ehVj uhps FkkA yxHkx 37-6 çfr'kr 
{ks= esa Hkwty dk Lrj tehu ls 24 ls 26 ehVj uhps FkkA blds 
ckn 32-6] 15-3 vkSj 14-5 çfr'kr {ks= esa Hkwty dk Lrj tehu ls 
18&20] 22&24 vkSj 20&22 ehVj uhps FkkA {ks= vkaf'kd :i ls 
ugj flafpr FkkA Hkwty dh fo|qr pkydrk 0-6 Mslh lhesal çfr 
ehVj ls 8-6 Mslh lhesal çfr ehVj ds eè; o vkSlr fo|qr 
pkydrk 3-1 Mslh lhesal çfr ehVj FkhA Hkwty dh xq.koÙkk iwoÊ 
{ks= esa vis{kk—r [kjkc Fkh vkSj if'peh vkSj nf{k.kh fn'kkvksa esa 
Hkwty dh xq.koÙkk esa lqèkkj FkkA {ks= esa dksbZ rkykc ;k ukMh ugha 
ikbZ xbZ] tcfd ihus ds mís'; ds fy, Nr ls o"kkZ ty lap;u 
vke FkkA

ihyhcaxk {ks= esa ty&HkwxHkÊ; xBu iqjkuk tyks<+ gSA vkSlr 

Hkwty Lrj tehu ls 19-1 ehVj uhps ntZ fd;k x;k gkykafd] 

lcls de vkSj T;knk Hkwty ty Lrj 14-3 ehVj ¼34 ,l-Vh-th½ 

lrgh ,oa Hkw&ty lalk/ku%

In Pilibanga area of Hanumangarh district (villages: 

SGR, 20 PBN, 5 SGR, 12 STB), the terrain was similar to 

Anupgarh, with dominance of flat alluvial plains of 

Ghaggar river and levelled alluvial plains in Bhakhra 

canal command area. Rainfed cropland area was 

comparatively higher (17.3% or 400 ha) while irrigated 

lands still dominated (80% or 1850.8 ha area). Compared 

to 2003, there was decrease in area under cultivated lands 

by 10 per cent. Similar to Anupgarh, brick kiln activities 

have degraded ~12 ha or 0.5 per cent area. Cotton, 

clusterbean, wheat and mustard were major crops under 

irrigated condition. Groundnut was not grown. 

Construction of farm ponds, occupying 0.15 per cent area, 

was a notable change. 

At Anupgarh site, 

ground water level was shallow with a range of 15.2 (93 

GB) to 18.3 m bgl (3 MSR) and average of 16.4 m bgl. 

About 84 per cent of the area was covered in the range of 

16-18 m bgl. Groundwater quality was generally fresh to 
-1 moderately saline with average EC value of 2.1 dS m

-1 -1and range of 1.1 dS m  (in 3MSR) to 5.1 dS m  (in 

89 GB). About 85 per cent of the area was in EC range of 
-11.0-3.0 dS m . The area comes under flow zone of 

Ghaggar River, but the river flow is very occasional 

resulting in periodic recharge of groundwater. Since 1984, 

total decline in groundwater level was ~3.5 m with 
-1seasonal fluctuations of 0.1-0.7 m yr . No pond or nadi 

were found and rooftop rainwater harvesting was also not 

practiced in the area.

In Rawatsar area, groundwater level was shallow to 

moderately shallow with an average of 21.7 m bgl and 

range of 18.3 (Hameerdesar) to 25.9 m bgl (Kansar). 

About 37.6 per cent of the area was covered in the range of 

24-26 m bgl followed by 32.6, 15.3 and 14.5 per cent area 

under 18-20, 22-24 and 20-22 m bgl range. The area was 

partially canal irrigated. Groundwater quality was 
-1generally fresh to saline with average EC of 3.1 dS m  and 

-1range of 0.6 to 8.6 dS m . Groundwater quality was 

relatively poor in the eastern margin and improved 

towards western and southern directions. No pond or nadi 

was found in the area, while rooftop rainwater harvesting 

for drinking purpose was common.

The hydrogeological formation in Pilibanga area is 

older alluvium. Groundwater level in the area was shallow 

to moderately shallow with an average of 19.1 m below 

Surface and ground water resources: 
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vkSj 25-9 ehVj ¼15 ds-,l-ih½ ntZ fd;k x;kA yxHkx 74 çfr'kr 

{ks= esa Hkwty Lrj tehu 10&20 ehVj uhps FkkA Hkwty dh vkSlr 

fo|qr pkydrk 4-6 Mslh lhesal çfr ehVj ik;h xbZA {ks= esa 

Hkwty dh fo|qr pkydrk 1-2 ¼34 ,l-Vh-th½ ls 9-2 Mslh lhesal 

çfr ehVj ¼18 ih-ch-,u½ ds eè; FkhA yxHkx 92 çfr'kr {ks= esa 

Hkwty dh fo|qr pkydrk 4-0 Mslh lhesal çfr ehVj ls vfèkd 

FkhA ;g {ks= xax ,oa ihyhcaxk ugjksa ds dekaM {ks= esa gksus ds 

dkj.k ugjksa ls Hkwty dk iquHkZj.k gksrk gS gkykafd] ugj flapkbZ 

dh 30&40 çfr'kr ekax dks iwjk djrh gSaA ckdh ekax fdlkuksa }kjk 

cuk, x, mFkys uydwiksa ds tfj, iwjh gksrh gSA oSls Hkwty dk 

vkofèkd iquHkZj.k {ks= esa gksrk gSA 1984 ds ckn ls Hkwty Lrj esa 

dqy fxjkoV 4 ehVj jgh o ekSleh mrkj&p<+ko 0-1&0-4 ehVj 

çfr o"kZ ns[kk x;kA {ks= esa dksbZ rkykc ;k ukMh ugha feyhA 

gkykafd ihus ds fy, o"kkZ ty ds lap;u gsrq 10 ls 20 gtkj 

yhVj {kerk okys Vkads lkekU; :i ls ik, x,A

 vuwix<+ LFky esa ikuhokyh xaxkuxj e`nk J`a[kyk vkSj 

jkorlj vkSj ihyhcaxk {ks=ksa esa jkorlj vkSj eksMklj e`nk J`a[kyk 

ikbZ xbZ tgk¡ lrg ij jsrhyh nkseV ls ysdj cyqbZ nkseV vkSj 

xgjkbZ esa eghu jsrhyh nkseV] nkseV vkSj flYVh nkseV feêh FkhA 

feêh esa tSfod dkcZu de ¼0-06 ls 0-38 çfr'kr½ Fkk] tcfd 

miyCèk iksVsf'k;e ¼119 ls 348 fd-xzk- çfr gsDVs;j½ vkSj 

QkLQksjl ¼5-84 ls 36-0 fd-xzk- çfr gsDVs;j½ eè;e ls mPp ek=k 

esa FksA eksMklj e`nk J`a[kyk esa lrg ij eghu jsr ls jsrhyh cyqbZ 

feêh Fkh vkSj uhps nkseV eghu cyqbZ ls jsrhyh nkseV Fkh tks dbZ 

ehVj rd leku FkhA bu e`nkvksa esa 0-06 ls 0-15 çfr'kr tSfod 

dkcZu] 3-4 ls 15-5 fd-xzk- çfr gsDVs;j miyCèk QkLQksjl vkSj 

134 ls 438 fd-xzk- çfr gsDVs;j miyCèk iksVsf'k;e FkkA flafpr 

—f"k Hkwfe;ksa esa feêh esa tSfod dkcZu vkSj miyCèk QkLQksjl ds 

lap; vkSj miyCèk iksVsf'k;e dh deh ns[kh xbZA lw{e iks"kd 

rRoksa esa] yksgs vkSj tLrs dh T;knkrj {ks= esa deh Fkh vkSj rkack 

vkSj eSaxuht i;kZIr FksA

ueZnk ugj dekaM {ks= esa çk—frd lalkèkuksa ¼Hkwfe] feêh] 
ikuh] Hkwfe mi;ksx] Hkw&vk—fr½ dh fLFkfr dh tkap ds fy, LFkku 
fpfUgr dj mudh fo”ks"krkvksa dk fp=.k fd;k x;kA jkrksM+k ,oa 
bljksy forfjdk dekaM {ks= esa LFkku fuèkkZfjr fd, x,A çR;sd 
forfjdk esa rhu ekud e`nk çksQkby [kksns x, ,oa fofHkUu e`nk 
laLrjksa ls feêh ds uewus fy, x,A nks e`nk J`a[kyk,a pksgVu vkSj 
lkapksj igpkuh xbZ vkSj mudk vUos"k.k fd;k x;kA pksgVu e`nk 

e`nk%

ueZnk ugj dekaM {ks= esa çkÑfrd lalk/kuksa dk ry&fpUgu

ground level (bgl). However, lowest and highest water 

level recorded were 14.3 m (34STG) and 25.9 m (15 

KSP). About 74 per cent area was in 10-20 m bgl range. 

Groundwater quality in the area was fresh to saline with 
-1average EC value 4.6 dS m . Observed EC range was 1.2 

-1 -1 dS m  (in 34 STG) to 9.2 dS m (in 18 PBN). About 92 per 
-1cent of the area had EC value >4.0 dS m . The site was 

part of command area of Gang and Pilibanga canals. The 

canals contributed in groundwater recharge. However, the 

canal system met ~30-40 per cent irrigation demand. Rest 

of the demand was met through shallow tube wells 

constructed by farmers. As such, periodic recharge of 

groundwater was found to occur in the area. With seasonal 
-1fluctuations of 0.12-0.4 m yr , total decline in 

groundwater level since 1984 was about 4.0 m. No pond 

or nadi was found in the area. However, rooftop rainwater 
3 harvesting for drinking purpose, in tankas of 10-20 m

capacity, was common. 

 Paniwali Ganganagar soil series association in 

Anupgarh site and Rawatsar and Modasar soil series in 

Rawatsar and Pilibanga areas were sandy loam to silty 

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

loam in deeper horizons. Soils were low in organic carbon 

(0.06 to 0.38%), medium to high in available K (119 to 
-1 -1348 kg ha ) and P (5.84 to 36.0 kg ha ). Soils of Modasar 

series were fine sand to loamy sand at surface and loamy 

fine sand to sandy loam in subsoil and uniform up to 

several meters. These soils had 0.06 to 0.15 per cent 
-1organic carbon, 3.4 to 15.5 kg ha  available P and 134 to 

-1438 kg ha  available K. The soils in irrigated croplands 

showed accumulation of OC and available P, and 

depletion of available potassium. Among the 

micronutrients, Fe and Zn were mostly deficient in the 

area and Cu and Mn were adequate. 

Benchmark sites in Narmada canal command area to 

assess the state of natural resources (land, soil, water, land 

use and geomorphology) were identified and 

characterized. Benchmark sites in Ratoda and Isrol 

distributaries in Sanchore tehsil were earmarked. 

Benchmark soil profiles (3 no.) in each distributary were 

dug and horizon wise soil samples were collected. Two 

soil series namely Chohatan and Sanchor were identified 

and characterized. Soils of Chohatan series are pale brown 

Soils:

Benchmarking of natural resources in Narmada canal 

command
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fljht+ dh e`nk,¡ gyds ihys jax ls ihys jax dh] d.kkdkj esa eghu 
jsr ls nqeV cyqbZ jsr ,oa cgqr xgjh ikbZ xbZA e`nkvks dh Åijh 
lrg ihys Hkwjs jax dh] çfrfØ;k esa {kkjh; vkSj xSj&pwusnkj gSaA 
uhps dh laLrjksa okyh feêh d.kkdkj es Åijh lrg okyh e`nkvks 
ds leku ijUrq jax es rqyukRed :i ls xgjs jax dh] de ls 
eè;e pwusnkj çofrZ okyh gSaA lkapksj J`a[kyk dh e`nk,¡ cgqr xgjh 
¼150&170 ls-eh-½ gSa rFkk e`nk lksye cukoV vkSj jax esa ,d leku 
ik;h x;h ysfdu e`nk xgjkbZ ds lkFk lkFk dSfY'k;e dkckZsusV dh 
ek=k c<+rh ns[kh x;hA Åijh lrg okyh e`nk,¡ Hkwjs ls xgjs Hkwjs 
jax] d.kkdkj vkSj çfrfØ;k esa {kkjh; ¼ih,p 8-72½ ikbZ xbZA 
fupys laLrjksa esa e`nk xgjs Hkwjs ,oa ihys Hkwjs jax dh] d.kkdkj eas 
eghu jsr ls cyqbZ jsr rFkk de ls vR;fèkd pwusnkj ik;h x;hA 
e`nk oxhZdj.k ç.kkyh esa bu e`nkvkas dks fVfid V‚fjZlkesaV lewg ds 
dkslZ ykseh gkbijFkjfed Q+Sfeyh ds :i esa oxÊ—r fd;k x;k gSA 
bu e`nkvks esa e`nk tSfod dkcZu dh ek=k de ¼0-04&0-28 
çfr'kr½] miyCèk QkLQksjl ¼2-25&42-34 fd-xzk- çfr gsDVs;j½ 
de ls eè;e Js.kh rFkk miyCèk lYQj ¼4-66&16-0 fe-xzk- çfr 
fd-xzk- e`nk½ ,oa iksVsf'k;e ¼78&302 fd-xzk- çfr gsDVs;j½ de ls 
eè;e Js.kh es ik, x,A {ks= loZs{k.k vkSj mixzg Nfo;ksa ¼vkbZ-vkj-
,l-&fyl 4½ ls irk yxk fd yw.kh unh dk ck< dk eSnku cgqr 
cM+k gS rFkk unh nf{k.k esa ,d j.k ;k iqjkus MsYVkbd eSnku esa 
[kkyh gksrh gSA bl {ks= ds fy, fo"k;xr ijrsa ¼Å¡pkbZ vkSj <yku] 
,LVj Mhb,e] tyfudkl usVodZ] Hkwfe mi;ksx vkSj ,uMhohvkbZ½ 
rS;kj dh xbZ gSaA jkrksM+k ,oa bljksy forfjdk dekaM {ks= esa dbZ 
lfØ; vkSj fuf"Ø; èkkjk pSuyksa dks Hkh ekufpf=r fd;k x;kA

jk"Vªh; Hkw&{kj.k fLFkfr ekufp=.k ds varxZr] if'peh 
jktLFkku ds 13 ftyksa ¼ckM+esj] chdkusj] pw#] Jhxaxkuxj] 
guqekux<+] tSlyesj] tkyksj] >qa>quw] tks/kiqj] ukxksj] ikyh] lhdj 
vkSj fljksgh½ ds vkadM+ksa ds lkFk Hkwfe {kj.k ekufp= 1%50]000 ds 
iSekus ij rS;kj fd;k x;k vkSj blds fy, fjlkslZlsV&2] 
,yvkbZ,l,l&III mixzg ds o"kZ 2015&16 ds vkadM+ksa dk 
mi;ksx fd;k x;kA HkkSxksfyd lwpuk ra= ¼thvkbZ,l½ vk/kkfjr 
ekufp=.k dh dk;Zç.kkyh vk/kkj o"kZ 2005&06 dh Hkwfe {kj.k 
ijrksa ij j[k dj dh xbZ blesa jaxr] cukoV] vkdkj] Lo:i] 
laxfr] vkfn ekud Nfo O;k[;k dqaft;ksa dk mi;ksx djds 
daI;wVj LØhu ij foospuk ds ckn ekStwn oxksaZ vkSj ifjorZuksa dh 
lqlaxr tk¡p dh xbZA mfí"V oxksaZ dks Nfo foospu rRoksa] lgk;d 
vkSj fojklr MsVk ds vk/kkj ij fpf=r fd;k x;kA v/;;u ls 
voxr gqvk fd Hkwfe {kj.k ds vUrxZr 2005&06 ls 2015&16 ds 
nkSjku 7-6 yk[k gsDVs;j {ks= de gqvk ¼fp= 1-2½A

if'peh jktLFkku esa Hkw&{kj.k fLFkfr dk ekufp=.k

to brown in colour, fine sand to loamy fine sand, 

calcareous and very deep soils, occurring largely in inter-

dunal area. The surface soils are pale brown (10YR 6/3 D) 

to yellowish brown (10YR 6/4 D) in colour and non-

calcareous. Subsoil is similar in texture but darker in 

colour and slightly to moderately calcareous. Soils of 

Sanchore series are very deep (150-170 cm), the solum is 

uniform in texture and colour but increasing trend of 

calcium carbonate with depth was observed. Surface soils 

are brown to dark brown in colour, fine sand and alkaline 

in reaction (pH 8.72). Subsoils are dark brown to pale 

brown in colour, fine sand to loamy sand in texture and 

slight to strongly calcareous. Taxonomically, these soils 

are classified as coarse loamy mixed Hyperthermic family 

of Typic Torripsamment. These soils were low in organic 

carbon (0.04-0.28%), low to medium in available P (2.25-
-142.34 kg ha ) and low to medium in available sulphur 

-1 -1(4.66-16.00 mg kg ) and potassium (78-302 kg ha ). 

Based on field traverses and interpretation of IRS-LISS 

IV satellite images, the flood plain of river Luni is quite 

wide as the river drains into a rann or an old deltaic plain in 

the extreme south. Thematic layers (elevation and slope 

extracted from ASTER DEM, drainage networks, land 

use and NDVI) have been prepared for the region. A 

number of defunct and active channels of the region have 

also been mapped. 

As part of national land degradation status mapping, 

a land degradation map along with the database for 13 

districts of western Rajasthan (Barmer, Bikaner, Churu, 

Sri Ganaganagar, Hanumangarh, Jaisalmer, Jalore, 

Jhunjhunu, Jodhpur, Nagaur, Pali, Sikar and Sirohi) was 

prepared using Resourcesat-2, LISS-III satellite data of 

2015-16 at 1:50,000 scale. The methodology of GIS-

based mapping was based on overlaying land degradation 

layer of base year 2005-06 and checking the existing 

classes and changes followed by on-screen interpretation 

using standard image interpretation keys like tone, 

texture, size, pattern, association, etc. The intended 

classes were delineated based on image interpretation 

elements, ancillary and legacy data. There was decline of 

0.76 m ha area under land degradation from 2005-06 to 

2015-16 (Fig. 1.2). 

Land degradation status mapping of western 

Rajasthan
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>qa>quw ftys dh Ñf"k Hkwfe esa e`nk QkLQksjl dk fu:i.k

>qa>quw ftys dh —f"k Hkwfe dks lqnwj laosnu MkVk vkSj 

iwoZ&{ks= Nfo foospu }kjk fpfUgr fd;k x;kA >qa>quw] fpM+kok] 

lwjtx<+ vkSj cqgkuk rglhyksa ds yxHkx ipkl xk¡oksa dk loZs{k.k 

fd;k x;k rFkk flafpr o o"kkZ vkèkkfjr Hkwfe dk çfrfufèkRo djus 

okys e`nk uewus ,df=r fd, x,A bl {ks= esa 1980 ds ckn ls 

xgu [ksrh dh tk jgh gS vkSj eq[; :i ls cktjk] Xokj] xsgwa¡] 

ljlksa] puk vkSj ekSleh lfCt;ka mxkbZ tkrh jgh gSaA fpM+kok vkSj 

lwjtx<+ rglhyksa esa dikl] ewaxQyh] fry dh Qlyksa dh [ksrh Hkh 

gksrh jgh gSA loZsf{kr {ks= dh e`nk,¡ jsrhyh nkseV ls nkseV jsrhyh 

e`nk foU;kl ds lkFk {kkjh; çfrfØ;k ¼ih,p 7-65 ls 9-30½] 

yo.krk&tksf[ke foghu ¼bZlh 0-06 ls 0-43 Mslh lhesal çfr 

ehVj½] de tSfod dkcZu ¼0-05 ls 0-40 çfr'kr½] fuEu ls eè;e 

miyCèk QkLQksjl ¼5 ls 26 fd-xzk- çfr gsDVs;j½ vkSj iksVsf'k;e 

¼80 ls 280 fd-xzk- çfr gsDVs;j½ okyh ikbZ xbZA dqy e`nk 

Q‚LQksjl ¼250 ls 482 fe-xzk- çfr fd-xzk-½ dk yxHkx 72 ls 87 

çfr'kr vdkcZfud Q‚LQksjl vkSj ckdh dkcZfud Q‚LQksjl ds 

:i esa ik;k x;kA fofHkUu Q‚LQksjl va'kksa esa dSfY'k;e Q‚LQsV 

¼44 ls 206 fe-xzk- çfr fd-xzk-½ vfèkdre] blds ckn 

,Y;qfefu;e&ih ¼17 ls 60 fe-xzk- çfr fd-xzk-½] fjMDVsaV&ih ¼7 ls 

42 fe-xzk- çfr fd-xzk-½] vk;ju&ih ¼9 ls 29 fe-xzk- çfr fd-xzk-½ 

Characterization of soil phosphorus in arable lands of 

Jhunjhunu district

The arable lands of Jhunjhunu district were 

earmarked using remote sensing data and pre-field image 

interpretations. About fifty villages of Jhunjhunu, 

Chirawa, Surajgarh and Buhana tehsils were surveyed and 

soil samples were collected representing irrigated and 

rainfed lands. The area has been under intensive 

cultivation since 1980 and pearl millet, cluster bean, 

wheat, mustard, gram and seasonal vegetables have been 

major crops. Cotton, groundnut and sesame crops were 

also being cultivated in Chirawa and Surajgarh tehsils. 

The soils of the surveyed area are loamy sand to sandy 

loam with alkaline reaction (pH 7.65-9.30) without any 
-1salinity hazard (EC 0.06-0.43 dS m ), low in organic 

carbon (0.05-0.21%), low to medium in available 
-1phosphorus (5-26 kg ha  P O ) and potassium (80-280 kg 2 5

-1ha  K O). About 72 to 87 per cent of the total phosphorus 2

-1(250-482 mg kg ) was recovered as inorganic phosphorus 

(Pi) and rest as organic phosphorus (Po). The highest Pi 
-1was recovered as calcium phosphate (44-206 mg kg ) 

-1followed by Al-P (17-60 mg kg ), reductant-P (7-42 mg 
-1 -1kg ), Fe-P (9-29 mg kg ) and least as soluble P (4-21 mg 

fp= 1-2 if'peh jktLFkku ds 13 ftyksa esa Hkwfe {kj.k
Fig. 1.2 Land degradation in 13 districts of western Rajasthan
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rFkk U;wure ?kqyu'khy Q‚LQksjl ¼4 ls 21 fe-xzk- çfr fd-xzk-½ 

ik;s x,A vè;;u {ks= esa yxHkx 28 ls 63 çfr'kr dSfY'k;e 

Q‚LQsV dqy vdkcZfud Q‚LQksjl ds :i esa rFkk yxHkx 58 ls 

78 çfr'kr Qk;VsV Q‚LQksjl dqy dkcZfud Q‚LQksjl ds :i esa 

çkIr gqvkA vkerkSj ij mPp dSfY'k;e Q‚LQksjl] fjMDVsaV&ih] 

,Y;qfefu;e&ih] vk;ju&ih flafpr {ks= vkSj ?kqyu'khy 

Q‚LQksjl o Qk;VsV Q‚LQksjl o"kkZ vkèkkfjr {ks= esa ik;s x,A 

tksèkiqj ftys ds èkhjiqjk xk¡o esa ,d lSaM dSpj 10 ehVj Å¡ps 

jsr ds Vhys ij vkSj ,d bl LFky ls yxHkx 120 ehVj dh nqjh 

ij Qly {ks= esa LFkkfir fd;k x;kA nwljk LFky fHkdEdksj ds 

ikl ,d Vhysnkj —f"k Hkwfe FkkA lSaM dSpj ls le;&le; ij 

feêh ,d= dh xbZA vè;;u dh vofèk ds nkSjku] mÙkj vkSj 

mÙkj&if'pe Hkkjr esa 12 ls 15 twu 2018 rd] 4 fnuksa rd 

èkwyHkjh vkafèk;k¡ pyhA twu ds nwljs lIrkg esa gok dh xfr esa o`f) 

gqbZ vkSj 15 twu dks 20-6 fd-eh- çfr ?kaVk vfèkdre xfr ntZ dh 

xbZA bl vofèk ¼12 twu ls 16 twu½ esa vkSlr gok dh xfr 17-5 

fd-eh- çfr ?kaVk Fkh vkSj bu pkj fnuksa esa dqy 52-5 fe-eh- o"kkZ 

gqbZA

chdkusj LFky ij e`nk âkl dk eki rhu fLFkfr;ksa ds rgr 

fd;k x;k% ,dy Qly ds ckn jsrhyk catj {ks=] —f"k&okfudh esa 

iêhnkj [ksrh ¼ykuk$Xokj½ vkSj lso.k pkjkxkgA iwjh vof/k ¼4 ebZ 

ls 14 tqykbZ 2018½ ds nkSjku] lHkh ç.kkfy;ksa esa vf/kdre e`nk 

âkl [kkyh {ks= ¼2699 fd-xzk- çfr gsDVs;j½ esa ekik x;k] blds 

ckn pkjkxkg Hkwfe ls 1856 fd-xzk- çfr gsDVs;j vkSj U;wure 486 

fd-xzk- çfr gsDVs;j —f"k okfudh Hkwfe ls FkkA [kkyh {ks= vkSj —f"k 

okfudh ç.kkfy;ksa ls 7&18 twu ds nkSjku feêh âkl vf/kdre 

ik;k x;k] tcfd pkjkxkg ls ebZ esa ¼4&20 ebZ½ feêh âkl 

vf/kdre ik;k x;kA

ysg ftys esa rhu vyx&vyx Hkwfe mi;ksx ç.kkfy;ksa 

¼fdlkuksa ds [ksrksa] catj Hkwfe vkSj unh fdukjk½ ds e`nk çksQkby 

dk vè;;u fd;k x;k tgka fofHkUu xgjkbZ ls uewus fy, x,A 

Åijh Vqdpk vkSj pqpksV xksaxek xk¡oksa esa [ksrh py jgh Fkh vkSj 

e`nk çksQ+kby esa jaxksa esa varj FksA LVkdeks xkao ds uewuksa esa] tks 

catj Hkwfe vkSj unh ds ry ls fy, x, Fks] ,d fodkl'khy 

çksQ+kby fn[kkbZ fn;kA uewuksa dk fofHkUu HkkSfrd&jklk;fud 

xq.kksa ds fy, fo'ys"k.k fd;k x;kA

ok;q vijnu] e`nk âkl rFkk Qly mRiknu ij çHkko

ysg esa fofHkUu Hkwfe mi;ksx ç.kkfy;ksa ds e`nk çksQ+kby dk 

y{k.k o.kZu

-1kg ). About 28 to 63 per cent as calcium phosphate of the 

total Pi and 58 to 78 per cent as phytate phosphate of the 

total Po were recovered. Generally higher calcium P, 

reductant-P, Al-P and Fe-P were recovered in irrigated 

soils and soluble P, phytate P in rainfed conditions.

In Dhirpra village of Jodhpur district, sand catchers 

were fixed on a 10 m high sand dune and in a cropland 

about 120 m away from this site. The second site was at 

Bhikamkore under a hummocky agricultural field. 

Sediments were collected from the sand catchers 

periodically. During study period, major sandstorm 

activities prevailed for 4 days from 12 to 15 June 2018 

over north and north-west India. Wind speed increased 
ndduring 2  week of June and maximum wind speed of 20.6 

-1km hr  was recorded on 15 June. Average wind speed was 
-117.5 km hr  during the storm period (12 to 16 June) and 

total rainfall during these four days was 52.5 mm.

At Bikaner site, measurements of erosion were made 

under three situations viz., sandy barren field after sole 

cropping, agro-forestry strip cropping (lana + 

clusterbean) and pastureland with Lasiurus sindicus. 

Among all the systems, during the entire period (4 May to 

14 July 2018), maximum soil loss was measured from 
-1 -1bare field (2699 kg ha ) followed by 1856 kg ha  from 

-1 pastureland and minimum of 486 kg ha from agro-

forestry land. Soil loss was maximum during 7-18 June in 

case of bare soil and agro-forestry systems, while under 

pasturelands, the soil loss was maximum during the 

month of May (4-20 May). 

Soil profile studies from three different land use 

system (farmers' fields, barren land and river side) in Leh 

district were carried out, where samples were taken from 

different depths. In Upper Tukcha and Chuchot Gongma 

villages, the soil was under cultivation and the profile 

showed distinct differences in colour. The samples from 

Stakmo village, which were under barren land and 

riverside bed showed a developing profile. The samples 

were coded and analyzed for various physico-chemical 

properties.

Wind erosion, soil loss and impact on crop production

Soil profile characterization under different land use 

systems at Leh
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ysg {ks= dh ikjaifjd vkSj mUur [kknksa esa iks"kd rRoksa dh 

ek=k

ysg {ks= esa iz;ksx dh tk jgh fofHkUu ikjaifjd vkSj mUur 
[kknksa esa iks"kd rRoksa dh tkap ds fy, ,d rqyukRed vè;;u 
fd;k x;k ftlds ifj.kke rkfydk 1-1 esa fn, x, gSaA

Nutrient content of traditionally used and improved 

manures in Leh

A comparative study was conducted to check the 

nutrient statue of various traditional and improved 

manures being used in the Leh region and the results are 

given in the Table 1.1. 
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tuunzO; laj{k.k ,oa j[k&j[kko

pkjkxkg ?kklsa

pkjkxkg ?kklksa o nyguksa esa lso.k ?kkl ¼111½] eksMk /kke.k 
¼42½] vatu ?kkl ¼85½] xzke.kk ¼47½] cqjM+k ¼24½] eqjB ¼2½] 
vijkftrk ¼9½ vkSj csdfj;k ¼1½] ds ifjxzg.kksa dks iz{ks= esa lajf{kr 
fd;k x;kA lajf{kr iztuu ds vUrxZr vatu ?kkl dh fdLe 
dktjh 75 rFkk dktjh vatu 358 ds ukfHkd cht dk mRiknu 
fd;k x;kA blds lkFk&lkFk ubZ fodflr fdLe dktjh vatu 
2178 dk Hkh 1-75 fd-xzk- cht mRiknu fd;k x;kA

ewY;kadu ds ukSosa o"kZ thuçk:iksa esa ikni Å¡pkbZ vkSj 
iRrh%ruk vuqikr ds fy;s egRoiw.kZ vUrj ik;k x;k ¼rkfydk 
2-1½A vkbZ,eVhlhlh&10&3 ¼5594 fd-xzk- izfr gsDVs;j½ ds ckn 
vkbZ,eVhlhlh&10&7 ¼5428 fd-xzk- izfr gsDVs;j½ ls lokZf/kd 
gjk pkjk mit izkIr gqbZA blds vfrfjä thuksVkbi 
vkbZ,eVhlhlh&10&3 ls lokZf/kd 'kq"d inkFkZ mit ¼1874 
fd-x z k - i z fr g sDV s;j½ i z k Ir g qb ZA thuk sVkbi 
vkbZ,eVhlhlh&10&10 esa ikS/kksa dh lokZf/kd Å¡pkbZ ¼106-7 ls-eh-½ 
rFkk bldh gjk pkjk mit  4517 fd-xzk- izfr gsDVs;j  FkhA 

lefUor ijh{k.kksa esa ewY;kadu ds pkSFks o"kZ esa ftuksVkbIl esa 
pkjk mit o blds ?kVdksa  ds fy;s egRoiw.kZ vUrj ugha ik;k 
x;k ¼rkfydk 2-1½A ohVhlhlh&15&4 ¼13956 fd-xzk- izfr 
gsDVs;j½ ds ckn ohVhlhlh 15&5 ¼13417 fd-xzk- izfr gsDVs;j½ ls 
lokZf/kd gjk pkjk mit izkIr gqbZA lokZf/kd 'kq"d inkFkZ mit 
ohVhlhlh&15&8 ¼3177 fd-xzk- izfr gsDVs;j½ ds ckn 
ohVhlhlh&15&2 ¼3115 fd-xzk- izfr gsDVs;j½ ls izkIr gqbZA tcfd 
ikS/kksa dh lokZf/kd Å¡pkbZ ohVhlhlh&15&2 ¼119-7 ls-eh-½ esa ntZ 
dh xbZA

,d vU; ijh{k.k esa ewY;kadu ds vkBosa o"kZ esa gjk pkjk 
mit rFkk dYys çfr ehVj iafä ds fy;s thuçk:iksa esa egRoiw.kZ 
vUrj ik;k x;k ¼rkfydk 2-2½A dktjh 358 ls lokZf/kd gjk pkjk 
¼4823 fd-xzk- çfr gsDVs;j½ o 'kq"d inkFkZ mit ¼1168 fd-xzk- çfr 
gsDVs;j½ izkIr gqbZ tcfd dktjh 2221 ds ikS/kksa dh Å¡pkbZ 
lokZf/kd ¼102-1 ls-eh-½ rFkk bldh gjk pkjk mit 4540 fd-xzk- 
çfr gsDVs;j ik;h x;hA

 vatu ?kkl dh ,e  larfr dks [ksr esa ,e oh  1 1 1

ds :i esa mxk;k x;kA ,e oh  larfr esa thfor ikS/kksa dh la[;k 1 1

vatu ?kkl

mRifjorZu v/;;u%

Germplasm conservation and maintenance

Pasture grasses

In pasture grasses and range legumes accessions of 

Lasiurus sindicus (111), Cenchrus setigerus (42), 

Cenchrus ciliaris (85), Panicum antidotale (47), P. 

turgidum (2), Cymbopogon species (24), Clitoria ternatea 

(9), Lablab purpureus (2) and Indigofera spp. (1) were 

conserved under field condition. Under maintenance 

breeding programme, nucleus seed of C. ciliaris varieties 

CAZRI 75 and CAZRI Anjan 358 was produced. 

Moreover, 1.75 kg seed of newly released variety CAZRI 

Anjan 2178 was also produced.

In the ninth year, genotypes varied significantly for 

plant height and leaf: stem ratio (Table 2.1). Maximum 
-1green fodder yield (5594 kg ha ) was recorded for 

-1IMTCC-10-3 followed by IMTCC-10-7 (5428 kg ha ). 

Besides, genotype MITCC 10-3 also had maximum dry 
-1matter yield (1874 kg ha ). Genotype IMTCC-10-10 was 

the tallest (106.7 cm) with green fodder yield of 4517 kg 
-1ha .  

In the fourth year of evaluation of the coordinated 

trial, the differences among the genotypes were non-

significant for forage yield and its components (Table 

2.1). Maximum green fodder yielder was recorded in 
-1VTCC-15-4 (13956 kg ha ) followed by VTCC-15-5 

-1(13417 kg ha ). Maximum dry matter yield was recorded 
-1in genotype VTCC-15-8 (3177 kg ha ) followed by 

-1VTCC-15-2 (3115 kg ha ), whereas tallest plants were 

observed in VTCC-15-2 (119.7 cm). 

In the eighth year of evaluation in another trial, 

genotypes varied significantly for green fodder yield and 

tillers/meter row length (Table 2.2). CAZRI 358 recorded 
-1maximum green fodder (4823 kg ha ) and dry matter 

-1(1168 kg ha ) yield whereas, CAZRI 2221 was the tallest 
-1(102.1 cm) with green fodder yield of 4540 kg ha .

 M  generation of C. ciliaris was planted in 1

field to raise M V  generation. Plant survival in M V  1 1 1 1

generation (16.7%) was lower than M  generation 1

Cenchrus ciliaris

Mutation:

tSo fofof/krk laj{k.k] okf"kZd o cgqokf"kZd ikni lq/kkj
Biodiversity Conservation, Improvement of Annuals and Perennials
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¼16-7 izfr'kr½ ,e  larfr ¼27-6 izfr'kr½ ls de FkkA nks dVkbZ ls 1

164 ikS/kksa esa gjs pkjs dh mit 30&1600 xzke çfr ikS/kk rFkk 
vkSlr mit 501-3 xzke çfr ikS/kk ik;h x;h tcfd 'kq"d inkFkZ 
mit 10-9&378-6 xzke çfr ikS/kk rFkk rFkk vkSlr mit 124-1 
xzke çfr ikS/kk FkhA fu;a=.k dh vkSlr mit 524-0 xzke çfr ikS/kk 
gjs pkjs dh rFkk 124-3 xzke çfr ikS/kk 'kq"d inkFkZ FkhA

(27.6%). Total green fodder yield of two cut fodder 
-1harvests for 164 plants ranged from 30 to 1600 g plant  

-1with mean yield of 501.3 g plant , whereas total dry 
-1matter yield ranged from 10.9 to 378.6 g plant  with mean 

-1yield of 124.1 g plant . The mean green fodder and dry 
-1matter yields were 524.0 and 124.3 g plant , respectively 

for control.
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eksMk /kke.k

cktjk 

lefUor iz;ksx ds pkSFks o"kZ thuçk:iksa esa gjk pkj mit] 
'kq"d inkFkZ mit] ikS/k Å¡pkbZ ,oa dYys izfr ehVj ds fy;s 
egRoiw.kZ varj Fkk ¼rkfydk 2-3½A ohVhlh,l&15&2 ¼11094 fd-
xzk- çfr gsDVs;j½ ds ckn ohVhlh,l&15&6 ¼10139 fd-xzk- çfr 
gsDVs;j½ ls lokZf/kd gjk pkjk mit izkIr gqbZA bu thuçk:iksa ls 
lokZf/kd 'kq"d inkFkZ mit ¼2463 vkSj 2460 fd-xzk- çfr gsDVs;j½ 
izkIr gqbZA ohVhlhlh&15&7 ikS/kksa dh Å¡pkbZ ¼98-9 ls-eh-½ ,oa gjk 
pkjk mit ¼8972 fd-xzk- çfr gsDVs;j½ lokZf/kd FkhA

 laLFkku }kjk 
fodflr 6 ijh{k.k ladj ¼rkfydk 2-4½ o"kZ 2018 ds jk"Vªh; fdLe 
ewY;kadu dk;ZØe ds fy, vf[ky Hkkjrh; lefUor cktjk 
vuqla/kku ifj;kstuk dks fn;s x;sA

'kq"d {ks=ksa ds fy, varçtkr ,oa ladjkas dk fodkl%

Cenchrus setigerus 

Pearl millet

In the fourth year of coordinated trial, the genotypes 

varied significantly for green fodder yield, plant height 

and tillers/meter row length (Table 2.3). Maximum green 
-1fodder yield was recorded for VTCS-15-2 (11094 kg ha ) 

-1followed by VTCS-15-6 (10139 kg ha ). These genotypes 
-1also had maximum dry matter yield (2463 kg ha  and 

-12460 kg ha ). Genotype VTCC-15-7 ranked first for plant 
-1height (98.9 cm) with green fodder yield of 8972 kg ha  

 CAZRI 

contributed six test entries (Table 2.4) in the year 2018 for 

National Varietal Evaluation Programme conducted by 

All India Coordinated Research Project on (AICRP-PM). 

Inbred restorers and hybrids for arid regions:
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ladj cktjk cgqLFkkuh; ladj ijh{k.k%

ladj cktjk dh LVs'ku ijh{k.k%

 [kjhQ 2018 ds nkSjku nks 
cgq&LFkku ladj ewY;kadu ijh{k.k ¼,e,y,pVh&1 ,oa 
,e,y,pVh&2½ vk;ksftr fd, x,A çFke ijh{k.k esa 8 ladj ,oa 
3 ijh{kdks ¼,p,pch 67 ¼vkbZ½] vkj,pch 177 vkSj ,eih,e,p 
21½ dks pkj LFkkuksa dktjh&tks/kiqj] dktjh&vkjvkj,l chdkusj] 
dktjh&vkjvkj,l tSlyesj] ,ldsvkj;w&,vkj,l chdkusj ij 
yxk;k x;kA nwljh ijh{k.k esa 32 vk'kktud  ladjksa dk 
ewY;kadu rhu ijh{kd fdLeksa vFkkZr~ ¼,eih,e,p 21] vkj,pch 
177] ,p,pch 67 ¼vkbZ½½ ds lkFk nks LFkkuksa vFkkZr~ 
dktjh&tks/kiqj vkSj dktjh&vkjvkj,l tSlyesj esa fd;k x;k] 
xaHkhj lw[ks ds dkj.k nksuksa ijh{k.kksa ds fy, tSlyesj ds vkadM+ksa 
ij fopkj ugha fd;k x;kA ,e,y,pVh&1 esa rhu LFkkuksa ds 
vkadM+ksa ij fopkj fd;k x;k vkSj ,e,y,pVh&2 ds fy, 
dktjh&tks/kiqj esa [kjhQ 2017 vkSj [kjhQ 2018 ds çn'kZu dk  
vkSlr fy;k x;kA 'kq"d {ks= esa csgrj mRiknu ds vk/kkj ij 
p;fur vk'kktud ladjks dk mYys[k rkfydk 2-5 esa fd;k x;k 
gSA

 LVs'ku ijh{k.k esa bfØlsV] 
gSnjkckn esa v‚Q lhtu&2018 ¼fp= 2-1½ ds nkSjku fodflr 350 
,dy Ø‚l ladj fdLeksa dk ewY;kadu lkr gkbfczM ijh{k.k 
¼,pVh½ esa fd;k x;k Fkk] ftlesa yksdfç; ijh{kd fdLeksa 
¼,p,pch 67 ¼vkbZ½] ,eih,e,p 17] vkj,pch 177] th,pch 
538½ ,oa 50 ladj çfof"V;ka 'kkfey FkhaA cht mit vkSj 50 
çfr'kr iq"ikadu dh vof/k ij vk/kkfjr vk'kktud ladj 
çfof"V;ka p;fur dh xbZ ¼rkfydk 2-6½A blds vfrfjä 
dktjh&tks/kiqj esa ,vkbZlhvkjih ijh{k.k vFkkZr~ vkbZ,pVh ¼bZ½ 
¼vkjafHkd ladj ijh{k.k( bZ½ vkSj ,s,pihVh ¼bZ½ ¼mUur ladj vkSj 
lef"V ijh{k.k( bZ½ ij[k esa Øe'k 20 vkSj 5 çfof"V;ka 'kkfey dh 
xbaZA cht mit vkSj 50 çfr'kr iq"ikadu dh vof/k vk/kkfjr 
vk'kktud çfof"V;ksa dk mYys[k rkfydk 2-6 esa fd;k x;k gS A

Single cross hybrids - Multilocation hybrid trial:

Single cross hybrids - Station trial: 

 Two 

multilocation hybrid evaluation trials (MLHT) were 

conducted during kharif 2018. First trial (MLHT-I) of 11 

hybrids including checks (HHB 67(I), RHB 177 and 

MPMH 21) was conducted at four locations viz., CAZRI, 

Jodhpur, CAZRI-RRS Bikaner, CAZRI-RRS Jasialmer 

and  SKRAU-ARS Bikaner. In second trial (MLHT-II), 

32 promising test hybrids, identified in kharif 2017, were 

evaluated with three check varieties viz., MPMH 21, RHB 

177 and  HHB 67 (I)) at two locations  viz., CAZRI 

Jodhpur and CAZRI-RRS Jaisalmer. The data of 

Jaisalmer were not considered for both the trials due to 

severe drought. In MLHT-I pooled data of three locations 

were considered and for MLHT-II performance at 

Jodhpur for kharif 2017 and kharif 2018 was averaged. 

Promising hybrids which yielded high under arid zone in 

MLHT are mentioned in Table 2.5.  

 A total of 350 single 

cross hybrids developed during off-season at ICRISAT, 

Hyderabad (Fig. 2.1) were evaluated in seven hybrid trials 

(HT) each comprising of 50 entries including popular 

check hybrids {HHB 67 (I), MPMH 17, RHB 177 and 

GHB 538} during kharif 2018. Promising entries based on 

seed yield and days to flowering were identified (Table 

2.6). AICRP trials i.e., IHT (E) (Initial Hybrid Trial; 

Early) and AHPT (E) (Advanced Hybrid and population 

Trial; Early) comprising of 20 and 5 entries respectively 

were conducted at CAZRI, Jodhpur. Promising entries 

identified based on seed yield and day to flowering are 

mentioned in Table 2.6.  

fp= 2-1 bfØlsV] gSnjkckn eas vkWQlhtu ijh{k.k esa cktjk Qly
Fig. 2.1 Off-season crop of pearl millet at ICRISAT, Hyderabad
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var%çtkr iqulZ~Fkkid çfof"V;ka dk fodkl%

bfØlsV ijh{k.k%

 [kjhQ 2018 ds 
nkSjku 519 fofHkUu i`FkDdj.k çfof"V;ka dk ewY;kadu fd;k x;k 
ftlesa ls 794 mR—"V larfr;ksa dks mUufr ds fy, pquk x;kA 
blds vykok] 225 larfr dk p;u 89 Lo fu"ksfpr lef"V;ksa ls  
fd;k x;kA bfØlsV ijh{k.kksa ls 438 larfr;ksa dks mUufr ds fy, 
pquk x;kA dktjh ds ekStwnk var% çtkrksa dk vuqj{k.k ,oa lao/kZu 
Hkh fd;k x;k ¼rkfydk 2-7½A   

 vkbZlh,vkj&bfØlsV lg;ksx dk;ZØe ds rgr 
ikap ijh{k.k vFkkZr] mPp yksg&var%çtkrks ¼32 çfof"V;k¡½] la;qä 
tSo&QksfVZfQds'ku ijh{k.k ¼49 çfof"V;ksa½] eknk var%çtkr 
ijh{k.k ¼ih,lihVh 60 çfof"V;k¡½] gksugkj iqulZ~Fkkid var%çtkr 
ijh{k.k ¼ihvkjihVh] 60 çfof"V;k¡½] vkuqoaf'kd ykHk ijh{k.k ¼50 
çfof"V;k¡½ dk vk;kstu fd;k x;kA bfØlsV ds vU; ikap ijh{k.k] 

Inbred restorer lines:

ICRISAT Trials:

 Segregating generation of 519 

different families were evaluated from which 794 

promising progenies were selected for advancement. In 

addition, 225 progenies were selected from 89 selfed 

populations (Table 2.7). Moreover from ICRISAT trials, 

438 progenies were also selected for advancement. 

Existing CAZRI inbreds were also multiplied and 

maintained.      

 Under ICAR-ICRISAT collaborative 

programme; five trials viz., High Fe- Inbreds (32 entries), 

Elite Inbred Joint Bio-fortification trial (EIJBFT; 49 

entries), Promising Seed Parent Trial (PSPT, 60 entries), 

Promising Restorer Parent Trial (PRPT, 60 entries), 

Genetic Gain Trial (GGT; 50 entries) were conducted. 
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mUur 'kh?kz ifjiDo ladj ijh{k.k ¼,,pVh½ ¼20 çfof"V;k¡½] 'kh?kz 
ifjiDo ijh{k.k Ø‚l Vªk;y ¼bZ,eVhVh 38 çfof"V;k¡½] cktjk 
lw[kk LØhfuax ulZjh ¼ih,eMh,l,u] 64 çfof"V;k¡] vkj × vkj 
¼,Q½ ¼40 çfof"V;k¡½] 'kq"d larfr;ksa ¼,1 tksu ds fy, ch × ch½ 
¼192 çfof"V;k¡½] CykLV dEiksftV] vkj × vkj ¼lw[kk ds fy, ,Q 
4½ ¼248 çfof"V;k¡½] vkj × vkj mPp yksg ,Q  15 çfof"V;k¡ Hkh 2

fd;s x,A bu ijh{k.kksa ls vk'kktud larfr;ksa ¼rkfydk 2-7½ dk 
p;u fd;k x;kA

 [kjhQ 2018 ds nkSjku] 200 
fofHkUu var%çtkr ,oa ladj fdLeksa dk dktjh&tks/kiqj esa gfjr 
ckyh jksx ds çfr laosnu'khyrk dk ewY;kadu fd;k x;kA blh 
izdkj dktjh ,e,l iztkr dk ewY;kadu Hkh fd;k x;kA jksx 
Ldksfjax 1 ls 10 ds ekud iSekus ij fd;k x;kA dsoy 24 ykbusa 
mPp jksx ds ncko esa gfjr ckyh jksx ds fy, vfrlaosnu'khy 
ik;h x;h] ckdh lHkh çfof"V;ka us jksx çfrjks/kh çfrfØ;k fn[kkbZA

 
Xokj dh pkSng Áfof"V;ksa ds lefUor fdLe ijh{k.k ewY;kadu esa 
vf/kdre cht mit Áfof"V thvkj&4 ¼1503-7 fdxzk Áfr 
gsDVs;j½ ,oa thvkj&8 ¼1446-3 fdxzk Áfr gsDVs;j½ esa ikbZ xbZA 
bl o"kZ nks Áfof"V;ksa ¼lh,tsMth&16&12 ,oa lh,tsMth&17&4½ 
dks cgqLFkkfud ijh{k.k esa 'kkfey fd;k x;k FkkA 

 Xokj ds pkSchl thu Ák:iksa dks nks 
LFkkuksa ¼tks/kiqj o chdkusj½ ij nks LFkkfud ijh{k.kksa esa muds mit 
fu"iknu ds fy, rhu fu;a=d fdLeksa ds lkFk ewY;kadu fd;k x;k 
¼rkfydk 2-8½A ÁFke LFkkfud ijh{k.k esa loZJs"B fu;a=d fdLe 
vkj-th-lh-&1033 ¼1232 fd-xzk- Áfr gsDVs;j½ dh rqyuk esa 
Áfof"V lhtsMth&17&24 ¼1459 fd-xzk- Áfr gsDVs;j½ rnqijkUr 
lh,tsMth&16&21 ¼1417 fd-xzk- Áfr gsDVs;j½ rFkk 
lh,tsMth&17&16 ¼1415 fd-xzk- Áfr gsDVs;j½ }kjk vf/kdre 
cht mit ntZ dh xbZA tcfd f}rh; LFkkfud ijh{k.k esa 

jksx çfrjks/kd var%çtkr vkSj ladjksa dh igpku 

Xokj 

:X.k Hkw[kaM ds varxZr LØhfuax%

,vkbZlhvkjih ,oa LFkkuh; ijh{k.k esa izfof"V;ksa dk ewY;kadu%

vf/kd mit ds fy, iztuu%

Another five trials of ICRISAT viz., Advanced Early 

maturing Hybrid Trial (AEHT; 20 entries), Early 

Maturing Test cross Trial (EMTT; 38 entries), Drought 

Screening Nursery (PMDSN; 64 entries), R × R (F ; 40 

entries), Arid progenies (B × B for A  zone; 192 entries), 1

Blast composite, R × R (F  for drought; 248 entries), R × R 4

(High Fe F ; 15 entries) were also conducted. 2

Observations were recorded and agronomic scores were 

given, selections were done for promising progenies from 

these trials for using them in ongoing breeding 

programme (Table 2.7). 

 During kharif-2018, 200 

pearlmillet breeding lines including designated inbred 

restorers, promising R lines developed or selected from 

various trials and CAZRI MS lines were evaluated against 

downy mildew disease in sick plot. Disease scoring was 

done on the standard scale of 1 to 10 where only 24 lines 

were recorded susceptible to downy mildew disease under 

high disease pressure, rest all lines showed resistant 

reaction. 

 

Among the fourteen entries evaluated in coordinated 

varietal trial (CVT), highest seed yield was recorded for 
-1 -1GR-4 (1503.7 kg ha ) followed by GR-12 (1461 kg ha ) 

-1and GR-8 (1446.3 kg ha ). Two entries (CAZG-16-12 and 

CAZG-17-4) were contributed to CVT in 2018 for 

multilocation testing. 

Twenty four genotypes were 

evaluated along with three checks in two station trials at 

Jodhpur and Bikaner for their yield performance (Table 

2.8). In station trial-I, maximum seed yield was recorded 
-1for CAZG-17-24 (1459 kg ha ) followed by CAZG-16-21 

2

Identification of disease resistant inbreds and hybrids

Clusterbean 

Screening in sick plot:

Evaluation of entries under AICRP and Station Trial:

Breeding for higher yield: 



34

loZJs"B fu;a=d fdLe vkjthlh&1033 ¼1209 fd-xzk- Áfr 
gsDVs;j½ dh rqyuk esa Áfof"V lh,tsMth&16&10 }kjk 21-7 
Áfr'kr ¼1471 fd-xzk- Áfr gsDVs;j½ rFkk lh,tsMth&16&1 ¼1342 
fd-xzk- Áfr gsDVs;j½ }kjk 11-0 Áfr'kr vf/kd cht mit ntZ dh 
xbZA

 fofHké y{k.kksa tSls ikS/kksa dh ÅapkbZ] Áfr ikS/kk 'kk[kk] eq[; 
rus ij xqPNs] 'kk[kkvksa ij xqPNs] dqy xqPNs] Qfy;ksa dh la[;k]  
Qyh dh yEckbZ] Áfr Qyh cht] Áfr ikS/kk cht mit rFkk 
ijh{k.k Hkkj vkfn ij voyksdu ds fy, 205 ikS/kksa dh ,d ,Q  2
lef"V ftldks fo"ke y{k.kksa okys xq.kksa okys iSr`dksa 
¼vkjthlh&936&lQsn Qwy] jks;sankj iÙkh½ ,oa vkbZMhch&8 
¼xqykch Qwy] fpduh iÙkh rFkk eksVk cht½ ls ÁkIr fd;k Fkk 
¼rkfydk 2-9½A lHkh :ikRed y{k.kksa ds fy, mRØkeh fola;kstdksa 
dk ik;k tkuk oj.k }kjk lq/kkj dh vksj laHkkouk dks bafxr djrk 
gSA 

,Q  larfr ¼vkjthlh&936 × vkbZMhch&8½ esa fola;kstu 2

izk:i%

-1 -1(1417 kg ha ) and CAZG-17-16 (1415 kg ha ). These 

yields were 18.4, 15.0 and 14.8 per cent higher than the 
-1best check variety RGC-1033 (1232 kg ha ), respectively. 

In station trial-II, CAZG-16-10 gave 21.7 per cent (1471 
-1 -1kg ha ) and CAZG-16-1 (1342 kg ha ) gave 11.0 per cent 

higher seed yield than best check variety RGC-1033 
-1(1209 kg ha ).

 

 Segregating (F ) population consisting of 2

205 plants developed by crossing a smooth leaf, pink 
flowered, long pod and bold seed (37.0 g test weight) 
genotype (IDB-8) with widely adapted released variety 
(RGC-936) having contrasting traits (Rough leaf, white 
flowered) was space planted to record observations on 
plant height , branches per plant, clusters on main stem, 
clusters on branches, total clusters per plant, pods per 
plant, pod length in cm, seed per pod, seed yield per plant 

Segregation pattern in F  (RGC 936 IDB-8) 2

generation:

×
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205 ,Q  ikS/kksa esa ls jks;sankj iÙkh xqykch Qwy ¼110½] jks;asnkj 2

iÙkh lQsn Qwy ¼50½] fpduh iÙkh xqykch Qwy ¼32½ rFkk fpduh 
iÙkh lQsn Qwy ¼13½ okys ikS/kksa dh vko`fÙk Qwy ds jax ,oa jks;sankj 
iÙkh ds xq.kksa ds Lora= ,dy thu oa'kkuqØe dks n'kkZrk gSA 
fof'k"V y{k.kksa ds fu:i.k ds fy, Átuu lkexzh dks fofHké 
lewgksa esa ewY;kadu djds vkxs vkSj lq/kkj ds fy, p;u fd;k tk 
lds ¼rkfydk 2-10½A

o"kksZ rd dbZ LFkkuksa ij dfyaxM+k ds mér thuÁk:iksa ds 
ewY;kadu ¼rkfydk 2-11½ ds QyLo:i thuÁk:i 
lhtsMtsds&13&1 ,oa lhtsMtsds&13&2 ¼fp= 2-2½ dh igpku 
dh xbZ ftUgksaus fu;a=d fdLe thds&1 dh rqyuk esa Øe'k% 24-9 
,oa 32-5 Áfr'kr rFkk ,lds,uds&1102 dh rqyuk esa Øe'k% 7-1 
,oa 12-3 Áfr'kr rd vf/kd cht mit Ánku dhA ckjkuh 
ifjfLFkfr;ksa esa bu fdLeksa us 125&150 fDoaVy Qy rFkk 
350&450 fd-xzk- cht Áfr gsDVs;j rd iSnkokj Ánku dhA ckjkuh 
n'kkvksa esa yxkrkj ikap o"kksZ rd vPNs Án'kZu ds ifj.kkeLo:i 
Qly ekudksa( vf/klwpu ,oa —f"k Qlyksa dh dsUnzh; milfefr us 
10 vxLr 2018 dks viuh 80oha cSBd esa fdLe lhtsMtsds&13&2 
¼dktjh dfyaxM+k&1½ dks jktLFkku ,oa xqtjkr esa [ksrh ds fy, 
tkjh dj fn;k gSA

eksB lhohVh dh ukS çfof"V;ka] p;fur tuuæO; ¼32½ vkSj 
mRifjofrZr ,e  ih<+h ¼,dy ikS/kk tfur larfr iafä: 800½ dk 2

[kjhQ 2018 ds nkSjku ewY;kadu fd;k x;kA tks/kiqj dh 
ifjfLFkfr;ksa esa lhohVh dh dsoy 5 çfof"V;k¡ ¼,ech&1 ls 
,ech&5½ esa iq"iu gqvk tks 58&68 fnuksa ds Hkhrj ifjiDo gqbZa vkSj 
os cht mit ds fy, leku ikbZ xbZA

chth; erhjk ¼dfyaxM+k½

eksB

and test weight. Appearance of transgressive segregants in 
both the directions (Table 2.9) for all the morpho-
physiological traits studied suggested ample scope for 
further selection. Maximum variation was observed for 
clusters on branches, seed yield per plant and plants per 
plant.

Further, out of 205 F  plants the frequency of rough 2

leaves pink flower (110), rough leaves white flower (50), 
smooth leaves pink flower (32) and smooth leaves white 
flower (13) plants suggested independent monogenic 
inheritance for flower color and hairy leaf trait. Breeding 
material assessed in different groups for specific traits 
were characterized for further evaluation and selection 
(Table 2.10).

Evaluation of improved genotypes of watermelon 
over years and over locations at Jaisalmer, SK Nagar and 
Jodhpur (Table 2.11) resulted in identification of 
genotype CAZJK-13-1 and CAZJK-13-2 (Fig. 2.2) which 
gave 24.9 and 32.5 per cent higher seed yield over check 
variety GK-1, respectively. These genotypes provided 
125-150 quintals of fruit yield and 350-450 kg seed yield 
per hectare with 28-30 per cent oil content under rainfed 
conditions. Due to its consistent performance under 
rainfed conditions over 5 years, Variety CAZJK-13-2 

th(CAZRI Kalingada–1) has been notified in the 80  
meeting of Central Sub-Committee on Crop Standards, 
Notification and release of Agricultural Crops held on 
August 10, 2018 (No. 3-68/2017-SD.lV dated November 
5, 2018) for cultivation in the states of Rajasthan and 
Gujarat. 

Seed purpose watermelon (Kalingada)
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fp= 2-2 fdLe dktjh dfyaxM+k&1 ds Qy dk vuqÁLFk vuqHkkx ,oa lEiw.kZ Qy
Fig. 2.2 CAZRI Kalinagada-1 transverse section and whole fruits
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,d çfr—fr ijh{k.k esa cÙkhl tuuæO;ksa dk ewY;kadu 
fd;k x;k ftles ,d —"kd laxzg ¼>qedk eksB½ Hkh FkkA thu 
çk:iksa esa 3-1 ls 34-7 xzke rd dh fHkUurk ds lkFk 12-0 xzke çfr 
ikS/kk vkSlr mit çkIr gqbZ gSA ykbuksa dh ifjiDork vof/k dh 
foLr`r J`a[kyk 57 ls 82 fnuksa rd Fkh ¼rkfydk 2-12½A 

okaNuh; mRifjorZu dk p;u djus ds fy, fofo/k y{k.kksa 
dh çfrfuf/k 3 fdLeksa] th,evks&2] vkbZihlh,evks&880 vkSj 
lhtsM,e&2 dh ,e  dh 800 ,dy ikS/kk tfur iafä lewg dk 2

ewY;kadu fd;k x;kA th,eks&2 ls dqy 121 ikS/kksa dk p;u 
fofHkUu mipkjksa ds vuqlkj] bZ,e,l 0-3% ¼39½] bZ,e,l 0-5 ¼27½] 
200 xzs  ¼26½ vkSj 400 xzs ¼29½ fd;k x;kA ikS/kksa dks] ckák—fr 
¼fodkl dh ço`fr] iq"i o`ar yackbZ] lq?k<+rk vkfn½ vkSj :i 
ekiuh; y{k.k tSls fd ikS/ks dh ÅapkbZ] çfr ikS/ks dh 'kk[kk,a] 
'kk[kk dh yackbZ] çfr ikS/ks xqPNksa] çfr xqPNs Qyh vkSj çfr ikS/ks 
Qyh dh la[;k ds vk/kkj ij p;fur fd;k x;kA p;fur ikS/kksa us 
lHkh y{k.kksa ¼rkfydk 2-13½ ds fy, foLr`r lhek vkSj fofo/krk dks 
n'kkZ;kA 3 ca/; ykbuksa ls dbZ ikS/kksa dks fy;k x;kA rhu ,e  2
ykbuksa esa 'kh?kz iq"iu vkSj ifjiDork okys mRifjofrZr ikS/kksa dk 
p;u vkbZihlh,evks&880 ¼,d foyac ls ifjiDo gksus okyh 
fofo/krk½ ls fd;k x;k Fkk] tks 'kh?kz ifjiDork ds fy, lzksr esa 

Moth bean

Nine entries of CVT, selected genotypes from 

germplasm (32) and M  generation (plant to progeny 2

rows; 800) were evaluated during kharif 2018. Only 5 

entries of CVT flowered and matured within 58-68 days 

under Jodhpur conditions and they did not differ 

significantly for seed yield.

Thirty two genotypes along with one farmer's 

collection (Jhumka moth) were evaluated. The genotypes 

varied significantly for seed yield with average per plant 

yield of 12.0 g ranging from 3.1 to 34.7 g. The lines had a 

very wide range of maturity duration ranging from 57 to 

82 days (Table 2.12). 

The M  population consisting of 800 single plant to 2

progeny rows representing 3 diverse genotypes viz. 
GMO-2, IPCMO-880 and CZM-2 were evaluated to 
select desirable mutants. A total of 121 plants were 
selected from GMO-2 corresponding to various 
treatments viz., EMS 0.3 per cent (39), EMS 0.5 (27), 200 
Gy (26) and 400 Gy (29). The plants were selected 
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fofo/krk ykus ds fy, FkkA vkbZihlh,evks&880 dh fofHkUu ykbuksa 
ls lkekU; vkSj v/kZ&ck¡> E;wVsaV Hkh fy;k x;kA o.kZghu vkSj ck¡> 
mRifjorZu ds e/; utj th,evks&2 fdLe 0-5 izfr'kr bZ,e,l 
vkSj 400 xzs xkek fdj.k mipkj ¼fp= 2-3½ mPp n{krk ds lkFk 
mRifjorZu ds fy, vf/kd mÙkjnk;h FkkA

cht mRiknu dk;ZØe esa ewax vkSj eksB dh fofHkUu fdLeksa ds 
18170 fd-xzk- çtud cht vkSj fofHkUu vuktksa] nkyksa] cht 
elkys] frygu vkSj ?kkl ds 10196 fd-xzk- lR; yscy cht dk 
mRiknu o`gr cht ifj;kstuk vkSj lhM gc dk;ZØe ds varxZr 
tks/kiqj vkSj ikyh LVs'kuksa ij fd;k x;k ¼rkfydk 2-14½A

 eksB dh fdLe dktjh eksB&2 dh 510 fd-
xzk- ek¡x gsrq 976 fd-xzk- iztud cht iSnk fd;k x;kA fdLe 
dktjh eksB&2 dk 20-15 fd-xzk- ukfHkd cht Hkh iSnk fd;k x;kA

iz;ksx dh cqokbZ 7 uoEcj] 22 uoEcj vkSj 7 fnlEcj 2017 
dks dh xbZA N% mipkjksa tSls Xykbflu fcVsu ¼600 ihih,e½] 
lkbZVksdkbfuu ¼10 ihih,e½] iksVsf'k;e DyksjkbM ¼1 izfr'kr½ 
rFkk lkbfVªd vEy ¼1-5 izfr'kr½ Øe'k% 4 tuojh] 15 tuojh 
vkSj 31 tuojh 2018 dks izFke] f}rh; vkSj r`rh; cqokbZ esa 
fNM+dko fd;k x;kA vjksrh cqokbZ ls Xykbflu fcVsu ¼600 
ihih,e½ rFkk lsfyflfyd vEy ¼400 ihih,e½ ls lokZf/kd cht 
mit ¼2265 vkSj 2257 fd-xzk- izfr gsDVs;j½ feyhA e/; cqokbZ ls 
,LdkfcZd vEy ¼10 ihih,e½ vkSj lkbfVªd vEy ¼1-5 izfr'kr½ ls 
lokZf/kd cht mit ¼2306 vkSj 2212 fd-xzk- izfr gsDVs;j½ izkIr 
gqbZ] tcfd fiNsfr cqokbZ ij lkbZVksdkbfuu ¼100 ihih,e½ vkSj 
lsfyflfyd vEy ¼400 ihih,e½ ls lokZf/kd cht mit ¼1738 

Ñf"k Qlyksa dk cht mRiknu 

vf[ky Hkkjrh; lefUOkr vuqla/kku ifj;kstuk jk"Vªh; cht 
ifj;kstuk ¼Qlysa½

cht izkS|ksfxdh vuqla/kku

iztud cht mRiknu%

ljlksa esa mit vkSj xq.koRrk ij mPp rkieku ds izHkko dks de 
djus ds fy;s izkS|ksfxdh 

considering visual (growth habit, peduncle length, 
compactness etc.) and morpho-metric traits like plant 
height, branches per plant, branch length, clusters per 
plant, pods per cluster and pods per plant. The selected 
plants depicted wide range and diversity for all the traits 
(Table 2.13). Multiple plants from 3 sterile lines were 
harvested. Early flowering and maturing plants in three 
M  lines were selected from IPCMO-880 (a late maturing 2

variety) with a view to diversify source for early maturity. 
Normal and semi-sterile mutants were also harvested 
from various lines of IPCMO-880. Accounting albino and 
sterile mutants GMO-2 variety was more responsive to 
mutagenesis with higher efficiency at 0.5 per cent EMS 
and 400 Gy gamma rays treatments (Fig. 2.3).

In the seed production programme, 18,170 kg 
foundation seed of different mung bean and moth bean 
varieties and 10,196 kg truthfully labelled seeds of 
different cereals, pulses, seed spices, oilseeds and grasses 
were produced under Mega Seed and Creation of Seed 
Hub Programme (Table 2.14). The seed production 
programme was taken at Jodhpur and Pali stations.

 Moth bean cv. CAZRI Moth 2 
breeder seed (976 kg) and nucleus seed (20.15 kg) were 
produced (Fig. 2.3).   

Mustard crop was sown on three different dates 
(November 7, November 22 and Dec 7 in 2018). No 
significant effect of the treatments viz,. Glycine betaine 
(600 ppm), Cytokinin (100 ppm), Salicylic acid (400 
ppm), Ascorbic acid (10 ppm), KCL (1%) and Citric acid 
(1.5%) was observed on seed yield and component traits 

Seed production of agricultural crops

AICRP National Seed Project (Crops)

Seed Technology Research 

Breeder seed production:

Technologies for mitigating effect of elevated 
temperatures on seed yield and quality in mustard
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vkSj 1702 fd-xzk- izfr gsDVs;j½ izkIr gqbZA bu mipkjksa  dk lHkh 
rhuksa cqokbZ ij cht mit rFkk blds ?kVdksa ij izHkko ugha ik;k 
x;kA 

fofHkUu çdkj ds jlk;fud] tSo ,tsaVksa] isysfVax ,oa dksfVax 
lkexzh ls fd;s x, cht mipkjksa dk thjk ,oa lkSaQ dh Qlyksa ds 
cht mRiknu ,oa blls tqM+s vU; xq.kksa ij vlj ns[kk x;kA lcls 
vf/kd cht mRiknu thjs esa 894 fd-xzk- çfr gsDVs;j rFkk lkSaQ esa 
1405 fd-xzk- çfr gsDVs;j] fyXukbV ds lkFk ,tksfLifjfy;e 
dksfVax cht mipkj esa ns[kk x;k tks fu;a=d mipkj dh rqyuk esa 

thjk ,oa lkSaQ ds fy, cht dksfVax vkSj isysfVax rduhd dk 
fodkl

in all the three sowing dates. In first sowing maximum 
-1seed yield (2265 and 2257 kg ha ) was recorded from 

Glycine betaine and Salicylic acid treatment, whereas in 
second sowing Ascorbic acid treatment and Citric acid 

-1 -1had maximum yield (2306 kg ha  and 2212 kg ha ). 
Cytokinin and Salicylic acid gave maximum yield (1738 

-1 -1kg ha and 1702 kg ha ) with late sowing.

Effect of seed coating and pelleting with 
combinations of different types of pelleting material, 
chemicals and bioagents was studied on seed yield and 

Seed coating and pelleting technology for cumin and 
fennel 

fp= 2-3 eksB dh fdLe dktjh eksB 2 dk iztud cht mRiknu
Fig. 2.3 Breeder seed production of moth bean var. CAZRI Moth-2
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thjk ,oa lkSaQ esa Øe'k% yxHkx 20 vkSj 24 çfr'kr vf/kd FkkA 
gkyk¡fd dqN mipkjksa esa fu;a=d mipkj dh rqyuk esa  cht 
mRiknu de gqvk- isysfVax vkSj dksfVax fd;s gq;s cht ds HkaMkj.k 
v/;;u ¼3 eghus½ esa fyXukbV isysfVax ds lkFk ,tksfLifjfy;e 
dksfVax mipkj esa thjk vkSj lkSaQ esa lcls vf/kd cht vadqj.k 
yxHkx 92 rFkk 88 çfr'kr ik;k x;k ¼rkfydk 2-15 ,oa 2-16½A  

ewax] eksB] cktjk vkSj fry ds tuuæO; tSlyesj] ckM+esj 
vkSj tks/kiqj ftyksa ds fofHkUu fdlkuksa ls ,d= fd, x, ,oa 
mudk ewY;kadu vkSj xq.ku dktjh QkeZ ds lkFk&lkFk tSlyesj 
ds fdlkukas ds [ksrkas esa Hkh fd;k x;kA tSlyesj ftys ds fofHkUu 
xkoksa Ms<+k] nkeksnjk] lkdfj;k vkSj nh/kw esa lgHkkfxrkiw.kZ cSBdksa ds 
ek/;e ls l{ke fdlkuksa dk p;u x;kA

Ñf"k tSo fofo/krk laj{k.k 

component traits in cumin and fennel crop. Lignite 
pelleting with Azospirillum coating produced maximum 

-1 -1seed yield in cumin (896 kg ha ) and fennel (1405 kg ha ) 
crop which was 20 and 24 per cent higher over control 
(T18) in cumin and fennel respectively. However, few 
treatments showed low yield compared to control. In 
storage studies, lignite pelleting with Azospirillum 
coating gave highest seed germination in cumin (92%) 
and fennel (88%) crops (Table 2.15 and 2.16). 

Genotypes of mung bean, moth bean and sesame 

collected from various farmers of Jaisalmer, Barmer and 

Jodhpur districts were evaluated and multiplied at CAZRI 

farm as well as at farmer's field in Jaisalmer. In Jaisalmer 

Agrobiodiversity conservation 
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dqy 143 tuuæO;ksa ftles ewax ds 38 thuçk:i ¿9 fdLeas] 

22 LFkkuh; çtkfr;k¡ ¼fdlku dk [ksr ls½] 7 LFkkuh; çtkfr;k¡ 

¼,uchihthvkj ls½À] eksB ds 40 thuçk:i ¿6 fdLesa] 19 LFkkuh; 

çtkfr;k¡ ¼fdlku ds [ksr ls½] 15 LFkkuh; çtkfr;k¡ 

¼,uchihthvkj ls½À] cktjs ds 61 thuçk:i ¿38 LFkkuh; 

çtkfr;k¡ ¼fdlku ds [ksr ls½] 23 LFkkuh; çtkfr;k¡ 

¼,uchihthvkj ls½À vkSj  fry ds 4 thuçk:iksa ¿2 fdLeksa vkSj 2 

LFkkuh; çtkfr;k¡ ¼fdlku ds [ksr ls½ dks ,d= dj muds o`f) 

vkSj fodkl dk ewY;kadu fd;k x;k rFkk mudk dktjh tks/kiqj 

ds ç;ksxkRed [ksr esa xq.ku fd;k x;k ¼rkfydk 2-17½A

fdlku ds [ksr ls ,d= dh xbZ fry dh LFkkuh; çtkfr;k¡ 

esa dksbZ cht ugha cukA fdlku ds [ksr ls ,d= dh xbZ LFkkuh; 

çtkfr;k¡ esa vleku iq"iu] fQyksMh jksx vkSj vifjiDo dSIlwy 

QVus dh çeq[k leL;k,a ntZ dh xbZa ¼fp= 2-4 ,oa 2-5½A

district, Dedha, Damodra, Sakaria and Didhu villages 

were identified and responsive farmers were selected as 

champion farmers through interaction meetings. 

A total of 143 genotypes including 38 of mung bean 

{9 varieties, 22 landraces (farmer's field), 7 landraces 

(NBPGR)}; 40 of moth bean {6 varieties, 19 landraces 

(farmer's field), 15 landraces (NBPGR)}; 61 of {38 

landraces (farmer's field), 23 landraces (NBPGR)}and 4 

of sesame {2 varieties and 2 landraces (farmer's field)} 

were collected, evaluated for their growth performance 

and multiplied (Table 2.17). 

In sesame there was no seed formation in the 

landraces collected from farmer's field. Asynchronous 

flowering, phyllody (Fig. 2.4) and immature capsule 

bursting were the major problems recorded in landraces 

collected from farmer's field (Fig. 2.5).
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fp= 2-4 
Fig. 2.4 Phyllody and immature capsule bursting in sesame

fry esa fQyksMh jksx vkSj vifjiDo dSIlwy QVuk 



43

jch ekSle ds nkSjku thjs ¼4½ vkSj ljlksa ¼20½ dh fdLeksa dks 
fofHkUu lzksrksa ls ,d= dj muds fodkl ds çn'kZu vkSj cht 
xq.ku ds fy, mxk;k x;kA tSlyesj ftys ds le vkSj ukpuk 
Cy‚d ds 3 xkaoksa ¼nh/kw] vldan vkSj nkeksnjk½ ls p;fur 12 l{ke 
fdlkuksa ds [ksrksa esa Hkh cqokbZ dh xbZA

ysg esa] fdlkuksa ds [ksr esa rhu ijh{k.k fd, x,] ftlesa tkS 
vkSj cdohV ds fy, fFkdls esa vkSj ljlksa ds fy, LVkdekas esa 
ijh{k.k fd, x,A tkS dh vkbZlh&73344 vkSj vkbZlh&47346 
fdLeksa dks cht mit ds fy, lcls vuqdwy ik;k x;k 
¼fp= 2-6½A

Landraces and varieties of cumin (4) and mustard 

(20) collected from different sources were assessed for 

growth performance and seed multiplication. Crop was 

also sown at the fields of 12 champion farmers selected in 

3 villages (Didhu, Askand and Damodara) of Sam and 

Nachna blocks of Jaisalmer district.  

At Leh, three crop trials were laid out at farmer's 

field, barley and buckwheat at Thiksey and mustard at 

Stakmo for mustard. In barley, IC-47346 gave highest 

seed yield followed by IC-73604 (Fig. 2.6).

fp= 2-5 
Fig 2.5 Variability in panicle morphometry in pearl millet

cktjk ds flêksa esa vkdkjdh; fHkUurk

fp= 2-6 ysg esa tkS vkSj cdohV ds ijh{k.k
Fig. 2.6 Barley and buckwheat trials at Leh



44

isM+

xksank

o"kZ 2010 eas yxk;s x;s xksanss ds lkr ifjxzg.kksa esa Qyksa dh 
iSnkokj esa egRoiw.kZ varj ik;k x;k ¼rkfydk 2-18½A ifjxzg.k 
la[;k lhtsMlh,e&2011 o lhtsMlh,e&2062 esa vU; ifjxzg.kksa 
ds eqdkcys Qyksa dh iSnkokj vf/kd ntZ dh xbZA

 xksanss ds pkj mUur ifjxzg.kksa o fd+Le e: le`f) dks 
xk¡o jksfgpk dyk esa fdlku ds [ksr ij vDVwcj 2017 eas yxk;k 
x;kA lHkh ikS/kksa dks nks rjg ds ewyo`Urksa ;Fkk NksVs Qy okys o cM+s 
Qy okys xksanksa ij dkfydk;u djds yxk;k x;kA ewyo`Urksa ds 
fujis{k lHkh ifjxzg.kksa esa ikS/kksas dh Å¡pkÃ vkSj rus dh eksVkÃ es 
dkQ+h fHkUurk ik;h x;h ¼rkfydk 2-19½A ewyo`Ur o ikS/kksa dh 
fd+Leksa dk vkil eas lEca/k rus dh eksVkÃ ds fygkt ls egRoiw.kZ 
ik;k x;k vkSj rus dh lcls vf/kd eksVkÃ cM+s Qy okys xksanks ij 
dfydk;u okys e: le`f) ikS/kksa esa ntZ dh xbZA

 xksank ds fofHkUu thuçk:iksa ,oa rhu vyx&vyx 
çdkj ds ewyo`ar okys ikS/kksa esa Qy mRiknu dk ewY;kadu fd;k 
x;k ¼rkfydk 2-20½A thuçk:iksa vkSj ewyo`ar ds dkj.k Qyksa dh 
iSnkokj esa mYys[kuh; fHkUurk ns[kh xbZA ikS/ks dh mez ds lkFk Qy 
mRiknu esa o`f) ikbZ xbZA vf/kdre mit xwanh ¼dkfMZ;k ?kjkQ½ 
ewyo`ar okys ikS/kksa ls feyhA mlls de NksVs Qy okys xksans 
¼dkfMZ;k feDlk½ ewyo`ar okys ikS/kksa dh mit jgh lcls de mit 
cM+s Qy okys xksans ds ewyo`ar okys ikS/kksa dh jghA cht ls rS;kj 
ikS/kksa esa ux.; Qy mRiknu gqvkA

xksansss ds mUur ifjxzg.kksa dk fdlku ds [ksr ij çn'kZu ,oa 
ewY;kadu%

csekSle Qyu%

Trees

Lasora (Cordia myxa L.)

Significant differences in fruit yield were observed 
between seven different germplasm accessions (Table 
2.18) of budded gonda planted in 2010. The accessions 
CZCM-2011 and CZCM-2062 recorded significantly 
higher fruit yield than all the other accessions. 

 Four germplasm accessions and one 
variety 'Maru Samridhi' of gonda were planted at farmer's 
field in village Rohicha Kalla in October 2017. All the 
plants were budded on two types of rootstock i.e. small 
fruited and large fruited. Significant differences among 
the genotypes were recorded with respect to plant height 
and collar diameter (Table 2.19) irrespective of rootstock. 
The interaction of rootstock and genotypes was 
significant for collar diameter with the highest value 
recorded in case of variety 'Maru Samridhi' budded on 
large fruited gonda rootstock.

 Different Cordia myxa accessions 
were evaluated on three different types of rootstock for 
assessing the extent of fruiting (Table 2.20). Considerable 
variation was observed in fruit yield due to genotypes and 
rootstocks. The fruiting was found to increase with the age 
of plant. Plants with C. gharaf rootstocks gave maximum 
yield followed by small fruited C. myxa rootstock plants 
and least yield was on large fruited gonda C. myxa 
rootstock plants. Plants developed from seedling plant 
gave negligible fruiting.

Gonda germplasm demonstration and evaluation at 
farmers' field:

Off-season fruiting:
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vukj

lw=Ñfe lfg".kq ewyo`Ur dh igpku ,oa ço/kZu rduhdksa dk 
ekudhdj.k% ckM+esj vkSj tks/kiqj ftyksa esa vukj ds iPphl 
ckxkuksa esa lw=Ñfe leL;k dk vkdyu ¼xkaB ,oa vaMkas dh la[;k 
çfr xzke tM+½ djus ds fy, losZ{k.k fd;k x;kA bu ckxksa ls feêh 
ds lafefJr uewus ,d= fd, x;sA ckM+esj ftys esa lw=—fe jksx 
vf/kd ik;k x;k tgka 58 xkaBs çfr xzke tM+ ntZ dh x;hA 
tks/kiqj ftys esa xkaBksa dh la[;k çfr xzke tM+ 0 ls 22 rd ik;h 
x;hA ftu isM+ksa esa lw=—fe laØe.k Fkk mudh o`f) esa deh vkbZ 
vkSj ifÙk;ksa esa ihykiu gks x;k ¼fp= 2-7½A vf/kd xaHkhj laØe.k 
dh fLFkfr esa isM+ksa dh Vgfu;ksa dk lw[kuk ns[kk x;kA laØfer ikS/kksa 
esa Qyksa ds vkdkj vkSj mit esa dkQh deh ntZ dh x;h 
¼rkfydk 2-21½A

Pomegranate 

Tolerant/resistant rootstock against nematodes and 
standardization of propagation techniques: Twenty 
five old pomegranate orchards in Barmer and Jodhpur 
districts were surveyed and composite soil samples were 
collected for assessing nematode populations in terms of 
number of galls and egg masses per gram root samples. 
The nematode disease incidence was more in Barmer 

-1district where upto 58 galls g  root were recorded. In 
-1Jodhpur district, number of galls ranged from 0-22 g  

root. Plants having high incidence of nematode infection 
(Fig 2.7) showed poor growth, yellowing of leaves and in 
extreme cases drying of twigs. The size and yield in such 
plants was drastically reduced (Table 2.21).
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jksfgM+k 

 if'peh jktLFkku ds 'kq"d {ks= esa mxus okys jksfgM+k ds isM+ksa 
ds fodkl ekinaMksa esa fHkUurk dh tkap bl {ks= ds 12 LFkkuksa ij 
isM+ksa dh vkcknh ;k mn~xeksa ls uewuhdj.k ds vk/kkj ij dh xbZA 
,dy isM+ksa esa vkSj mn~xe LFkyksa ds e/; isM+ dh ÅapkbZ ¼eh-½] ruk 
?ksjk ¼ls-eh-½] çfr isM+ dh 'kk[kkvksa dh la[;k] eqdqV O;kl ¼eh-½] 
Qyh dh yackbZ ¼ls-eh-½] Qyh dh pkSM+kbZ ¼fe-eh-½] çfr Qyh cht 
la[;k] cht pkSM+kbZ ¼fe-eh-½] 100&cht otu ¼xzke½ vkSj cht 
vadqj.k çfr'kr esa egRoiw.kZ fHkUurk ikbZ xbZ ¼rkfydk 2-22½A 
blds vykok uewuk isM+ksa ls mRiUu vadqj larkuksa us 4 eghus dh 
o`f) ds ckn vadqj dh ÅapkbZ ¼ls-eh-½] çfr vadqj 'kk[kkvksa dh 
la[;k vkSj vadqj d‚yj O;kl ¼fe-eh-½ ds fy, isM+ksa ds dkj.k 
egRoiw.kZ fHkUurk dk çn'kZu fd;k ¼rkfydk 2-23½A gkykafd] 
mn~xe LFkyksa ds chp bu vadqj ik=ksa ds fy, fHkUurk egRoiw.kZ 
ugha FkhA fHkUurk ds vuqekfur xq.kkad ¼ihlhoh vkSj thlhoh½ çfr 

Rohida (Tecomella undulata) 

Rohida growing in the arid region of western 

Rajasthan was examined for variability in growth 

parameters based on sampling of tree populations at 12 

sites in the region. Significant variation was observed 

among the individual trees as well as between the 

provenance sites for tree height, stem girth, number of 

branches per tree, crown diameter, capsule length, capsule 

width, seeds per capsule, seed width, 100-seed weight and 

seed germination (Table 2.22). The seedling progenies 

raised from the sample trees showed significant variation 

due to trees for mean seedling height, number of branches 

per seedling and seedling collar diameter at 4-month stage 

of growth (Table 2.23). However, variation for these 

seedling characters between the provenance sites was not 

significant. The phenotypic and genotypic coefficients of 

fp= 2-7 vukj ds ikS/ks vkSj tM+ ij lw=Ñfe laØe.k ds y{k.k
Fig 2.7 Symptoms of nematode infestation on pomegranate plant and root
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vadqj 'kk[kkvksa dh la[;k ds fy, e/;e vkSj vadqj ÅapkbZ vkSj 
vadqj d‚yj O;kl ds fy, de Fks ¼rkfydk 2-22½A vadqj ik=ksa ds 

2fy, vkuqokaf'kdrk dk vuqeku ¼,p ½ de ik;k x;kA

variation (PCV and GCV) were moderate for number of 

branches per seedling, but were low for seedling height 
2and seedling collar diameter. Heritability (h ) estimate 

was found to be low for the seedling characters.  
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dksfMZ;k vkSj xzsfo;k

esganh 

dksÆM;k vkSj xzsfo;k çtkfr;ksa ds fofHakUu tuunzO; esa jksi.k 
ds rhu o"kZ Ik”pkr~ vfèkdre ÅapkÃ vkSj forku vkPNknu 
dksÆM;k ?kjkQ esa ¼142&250 ls-eh- vkSj 158-33&268-17 oxZ ls-
eh-½] rRi'pkr~ dksÆM;k feDlk ¼97&218 ls-eh- vkSj 110-83&
219-33 oxZ ls-eh-½] xzsfo;k VsuDl ¼71-40&180-60 ls-eh- vkSj 
72-6&187-9 oxZ ls-eh-½] xzsfo;k foYykslk ¼50-60&112-75 ls-eh- 
vkSj 42-7&121-25 oxZ ls-eh-½ vkSj U;wure xzsfo;k ¶ykolsal 
¼65-4&45-4 ls-eh- vkSj 25-5&48-9 oxZ ls-eh-½ esa ik;k x;kA 
dksÆM;k feDlk ds tuunzO; lh,e&1] lh,e&11] lh,e&12] 
dksÆM;k ?kjkQ ds lhth&12] lhth&13 lhth&15] xzsfo;k VsuDl 
ds thVh&11] thVh&12] thVh&13 vkSj xzsfo;k foYykslk ds 
tuunzO; thoh&8] thoh&11 thoh&12 vfèkd o`f) ds fy, 
igpkus x,A

xzsfo;k VsuDl ds tuunzO; esa mPp ØwM çksVhu ¼2-07&17-94 
izfr”kr½] rRi'pkr~ dksÆM;k feDlk ¼4-18&8-58 izfr”kr½] dksÆM;k 
?kjkQ ¼3-86&7-22 izfr”kr½] xzsfo;k ¶ykolsal ¼6-92&7-72 
izfr”kr½ vkSj U;wure ØwM çksVhu xzsfo;k foYykslk ¼3-13&9-43 
izfr”kr½ esa ik;h x;hA lh,e&06] lhth&11] thVh&9 vkSj 
thoh&27 tuunzO; esa mPp ØwM çksVhu ¼izfr”kr½ vkSj ukbVªkstu 
¼izfr”kr½ ik;k x;kA tcfd] xzsfo;k foYykslk çtkfr esa vfèkdre 
¼29-44&47-63 izfr”kr½ 'kq"d inkFkZ vkSj xzsfo;k VsuDl esa U;wure 
¼18-09&37-71 izfr”kr½ 'kq"d inkFkZ inkFkZ ik;k x;kA

xzsfo;k VsusDl ds 15 tuuæO;ksa ds chtksa dh cqokbZ ikS/k'kkyk 
esa tks/kiqj ,oa tSlyesj esa Rkkih; ¼24 ?kaVksa ds fy, 50º lsaVhxzsM½ 
,oa jklk;fud mipkj ¼12 ?kaVkas ds fy, 1 çfr'kr iksVsf'k;e 
DyksjkbM½ ds ckn dh x;hA vadqj.k çfr'kr cgqr de Fkk tks 
Rkkih; mipkj esa 0&27-8 ,oa jklk;fud mipkj esa 0&25 çfr'kr 
jgkA nksuksa gh LFkkuksa ,oa mipkjksa esa vadqj.k 12 ls 19 fnuksa esa  
gqvkA 

 esganh ds nl Js"B tuuæO;ksa dks ikyh ftys ds lkstr 
{ks= vkSj dktjh] tks/kiqj ls :ikRed xq.kksa ¼ikS/kksa dh ÅapkbZ] ikS/k 
ifjf/k] 'kk[kkvksa dh la[;k] iÙkh dh yackbZ] iÙkh dh pkSM+kbZ] 
vUrxkaB dh yackÃ ,oa “kh"kZ QSyko½ ds vk/kkj ij ,df=r fd;k 
x;k ¼rkfydk 2-24½A ,df=r fd, x, ikS/ks dh ÅapkbZ] iÙkh dh 
yackbZ vkSj pkSM+kbZ Øe'k% 112 ls 211 ls-eh-] 1-26 ls 3-80 ls-eh- 
vkSj 0-8 ls 1-5 ls-eh- ik;h x;hA bu ikS/kksa ds xq.kksa ds ewY;kadu ds 
fy,] budh dyeksa dks dktjh ds {ks=h; vuqla/kku dsUnz] ikyh dh 
ulZjh esa yxk;k x;kA {ks= ewY;kadu ds fy, yxk, x, esganh ds 
Dyksuy tuuæO;ksa esa 100 çfr'kr thforrk ntZ dh x;hA 

vYinksfgr >kfM+;ka

vkuqoaf'kd lalk/kuksa dh igpku] laxzg.k vkSj Dyksuy CykWd dh 
LFkkiuk%

Cordia and Gravia

Henna (Lawsonia inermis) 

After three years of planting, the plant height and 

canopy cover varied significantly among the five species 

of Cordia and Grewia i.e. maximum in C. gharaf (142-
2250 cm and 158.33-268.17 cm ), followed by C. myxa 

2(97-218 cm and 110.83-219.33 cm ), G. tenax (71.40- 
2180.60 and 72.6-187.9 cm ), G. villosa (50.60-112.75 cm 

2and 42.7-121.25 cm ) and minimum in G. flavescens 
2(45.4-65.4 and 25.5-48.9 cm ). The accessions i.e. CM-1, 

CM-11, CM-12 of C. myxa; CG-12, CG-13 CG-15 of 

C. gharaf; GT-11, GT-12, GT-13 of G. tenax and GV-8, 

GV-11 GV-12 of G. villosa) found to be vigorous in plant 

growth. 

Higher crude protein content was observed in the 

accessions of Grewia tenax (2.07-17.94%), followed by 

Cordia myxa (4.18-8.58%), C. gharaf (3.86-7.22%), 

G. flavescens (6.92-7.72%) and minimum in G. villosa 

(3.13-9.43%). The accessions viz., CM-06, CG-11, GT-9 

and GV-27 were found to be higher in crude protein and 

nitrogen content. The maximum dry matter content was 

observed in the accessions of Grewia villosa (29.44-

47.63%) and minimum in Grewia tenax (18.09-37.71%). 

Sowing of 15 accessions of Grewia tenax was done 

at Jodhpur and Jaisalmer in nursery after heat (50°C for 24 

hrs) and chemical treatment (1% KCl for 12 hrs.) of seeds. 

Gerrmination per cent was low and it ranged from 0 to 

27.8 per cent in heat treatment and 0 to 25 per cent in 

chemical treatment. Days to emergence of seedlings after 

sowing ranged from 12 to 19 days in both locations and 

treatments. 

 Ten superior henna plants 

were collected from Sojat area of Pali District and 

CAZRI, Jodhpur on the basis of morphological characters 

viz., plant height, plant circumferences, and number of 

branches, leaf length, leaf width, internodal length and 

crown spread (Table 2.24). The plant height, leaf length 

and width ranged between 112-211 cm, 1.26-3.80 cm and 

0.8-1.5 cm, respectively. The cuttings from these selected 

plants were raised in the nursery at RRS, Pali for further 

multiplication and field evaluation. The clonal henna 

germplasm planted for field evaluation showed 100 per 

cent survival rate. 

Under-utilized shrubs  

Identification and collection of genetic resources and 

establishment of clonal block:
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lw{etho

Xokj ,oa eksB dh mit ij jkbtksfc;e Vhds dk izHkko

Xokj dh mit ij jkbtksfc;e Vhds dk çHkko% Ng rsth ls c<+us 
okys ¼;sek ij 24 ?kaVs esa d‚yksuh dk fodkl½ fofHkUu jkbtksfc;e 
thok.kq ;kuh thlh&4 ¼Vh&1½] th,uch&2 ¼Vh&2½] thchvkj&2 
¼Vh&3½] thchvkj&16 ¼Vh&4½] thchds&21¼2½ ¼Vh&5½] 
thchd&32 ¼Vh&6½ ¼tks tks/kiqj] ckM+esj vkSj chdkusj ftyksa ds 
fdlkuksa ds [ksrksa esa mxus okys Xokj ds ikS/kksa ds uksMîwYl ls i`Fkd 
fd;s x;s½ ds lkFk Lora= :i ls chtksa dks Vhdk yxkdj 
¼vkjthlh 936½ dh iSnkokj c<+kus ds fy, [ksr es ijh{k.k fd, 
x,A vuqipkfjr ¼Vh&7½ chtksa dks fu;a=d ds :i esa j[kk x;kA 
thlh&4 vkSj thchvkj&16 dks NksM+dj lHkh mipkjksa us 
fu;a=d ls csgrj uksMîwys'ku baMsDl vkSj csgrj mit 
¼12 ls 19 çfr'kr vf/kd½ çkIr gqbZ] tks jkbtksfc;y dYpj 
th,uch&2] thchvkj&2] thchds&21 ¼2½ vkSj thchds&32 
LFkkuh; jkbtksfc;e thok.kq dh rqyuk esa csgrj gksuk n'kkZrk gS 
¼rkfydk 2-25½A

Microbes

Efficient Rhizobia for clusterbean and moth bean

Effect of rhizobial inoculations on clusterbean yield 

under field conditions:

Effect of rhizobial inoculations on moth bean yield:

 Field trials were conducted for 

enhancing the yield of clusterbean (RGC 936) by 

inoculating the seeds independently with six different fast 

growing rhizobial cultures (grown for 24 hrs on YEMA) 

isolated (GC-4, GNB-2, GBR-2, GBR-16, GBK-21(2), 

GBK-32) from the nodules of clusterbean plants growing 

at farmers' fields of Jodhpur, Barmer and Bikaner 

districts. Uninoculated treatment was taken as control. 

Rhizobial cultures GNB-2, GBR-2, and GBK-32 (PGPR) 

showed significantly higher nodulation index and seed 

yield over the control (Table 2.25). 

 

Moth bean (CAZRI Moth 2) seeds were inoculated 

independently with six fast growing rhizobial cultures 
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eksB dh mit ij jkbtksfc;y Vhdk dk çHkko% fofHkUu 
jkbtksfc;e cSDVhfj;k dks tks/kiqj] ckM+esj vkSj chdkusj ftyksa ds 
[ksrksa esa mxs eksB ds ikS/kksa dh xkaBksa ls vyx fd;k x;kA eksB 
¼lh,tsMvkjvkbZ eksB 2½ ds chtksa dks Ng rsth ls c<+us okys 
jkbtksfc;e cSDVhfj;k ;kuh ,elh&11 ¼Vh&1½] ,e,uch&4 
¼Vh&2½] ,echvkj&8 ¼Vh&3½] ,echvkj&10 ¼Vh&4½] ,echds&8 
¼Vh&5½ vkSj ,echds&15 ¼Vh&6½ dk Lora= :i ls Vhdk yxk;k 
x;kA vuqipkfjr ¼Vh&7½ chtksa dks fu;a=d ds :i esa j[kk x;kA 
lHkh mipkjksa esa  fu;a=d ls csgrj mPp uksMîwys'ku baMsDl vkSj 
mPp mit ¼4-8 ls 18-6 çfr'kr rd½ ntZ gqvk tks n'kkZrk gS fd 
lHkh jkbtksfc;e mipkj fu;a=d ls csgrj Fks ¼rkfydk 2-26½A 

ewax ,oa Xokj ds jkbZtksLQh;j ls fofHkUu thok.kq i`Fkd fd;s 
x;sA budks iks"kd vxkj ehfM;e ij ckj&ckj mxk dj 'kq) 

ewax ,oa Xokj esa ikni o`f) dkjd ruko lfg".kq thok.kq 

isolated (MC-11, MNB-4, MBR-8, MBR-10, MBK-8, 

MBK-15) from the nodules of moth bean plants growing 

at farmers' fields of Jodhpur, Barmer and Bikaner 

districts. Uninoculated treatment was taken as control. 

Isolated rhizobial cultures MBR-8, MBK-8 and MBK-15 

were more efficient nitrogen fixers as compared to the 

native soil rhizobia (Table 2.26). 

Bacterial isolates obtained from the rhizosphere of 

mung bean and clusterbean differing morphologically 

with respect to colony shape, size, colour and texture were 

purified by repeated streaking on nutrient agar medium. 

These bacterial isolates were screened for plant growth 

promoting (PGP) attributes like phosphate and potassium 

Stress tolerant plant growth promoting bacteria for 

mung bean and clusterbean
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fd;k x;kA ;s thok.kq d‚yksuh ds çdkj] vkdkj] jax vkSj cukoV 
ds laca/k esa vyx&vyx FksA budh ikS/kksa ds fodkl dks c<+kok nsus 
okyh xfrfof/k;ksa tSlh Q‚LQsV vkSj iksVsf'k;e ?kqyu'khyrk] 
lkbMjksQksj] veksfu;k] gkbMªkstu lkbukbM vkSj baMksy ,flfVd 
,flM mRiknu] QkbVsl vkSj  dsVkyst] ds fy, tkap dh xbZA 
i`Fkd fd;s x;s ,d lkS ckjg thok.kqvksa esa ls 78 baMksy ,flfVd 
,flM mRiknu] 56 veksfu;k mRiknu] 25 lkbMjksQksj mRiknu] 
16 dsVkyst xfrfof/k o 14 Q‚LQsV ?kqyu'khyrk] vkSj 4 
iksVsf'k;e ?kqyu'khyrk ds fy, ldkjkRed ik;s x;s] tcfd fdlh 
Hkh thok.kq esa gkbMªkstu lkbukbM vkSj QkbVsl xfrfof/k ugha ikbZ 
xbZA pkSng thok.kqvksa esa ikS/kksa ds fodkl dks c<+kok nsus okyh 
fo'ks"krk,¡ rhu ;k blls vf/kd ikbZ xbZA 

solubilization, siderophore, ammonia, hydrogen cyanide 

and indole acetic acid production, besides phytase and 

catalase activity. Among the 112 isolates screened for 

various plant growth promoting attributes, 78 isolates 

were identified for indole acetic acid production, 56 for 

ammonia and 25 for siderophore production. A total of 16 

isolates were observed for catalase activity, 14 isolates for 

phosphate solubilization and 4 for potassium 

solubilization, while none of the isolate showed hydrogen 

cyanide production and phytase activity.  A total of 14 

isolates were observed to possess three or more PGP 

attributes. 
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vkfFkZd fLFkjrk gsrq lefUor Ñf"k ç.kkyh

cktjk] ewax] eksB o Xokj dh mUur fdLeksa dh mRikndrk 

dks —f"k okfudh o —f"k m|kfudh iz.kkfy;ksa esa ij[kk x;k 

¼rkfydk 3-1½A Qly ds ekSle ds nkSjku çkIr çHkkoh o"kkZ dsoy 

186 fe-eh- Fkh] ftlesa ls 93 fe-eh- cqokÃ ls Bhd igys çkIr gqÃ 

vkSj cqokÃ ds 35 fnuksa ds ckn rd ckfj'k ugÈ gqÃA lHkh Qlyksa 

vkSj fdLeksa esasa [kstM+h vk/kkfjr ç.kkyh ds rgr mPpre mit 

ik;h xÃ] ftlds ckn —f"kr jghA —f"k&m|kfudh ç.kkyh ds 

vUrxZr Qlyksa esa ueh dk xaHkhj vHkko Fkk] ftlls lHkh çeq[k 

Qlyksa dh mRikndrk esa Hkkjh deh vkÃA cktjk fdLe 

,eih,e,p&17 esa ,p,pch&67 dh rqyuk esa 16-52 izfr”kr 

vfèkd mit ntZ dh xbZA ewax dh fdLeksa esa th,e&4 dh 

mRikndrk vkÃih,e 2&3 dh rqyuk esa 25-4  izfr”kr vfèkd 

mit jghA eksB dh fdLe lhtsM,e&2 ¼342 fd-xzk- izfr gsDVs;j½ 

esa vkj,evks&435 dh rqyuk esa lHkh ç.kkfy;ksa esa 36-8 izfr”kr 

vfèkd mit ikbZ xbZA Xokj dh fdLe vkjth,e&112 dh 

mRiknu {kerk vkjthlh&1003 dh rqyuk esa 22-6 izfr”kr vfèkd 

jgh ¼rkfydk 3-1½A

Integrated farming system for enhancing economic 

resilience

Improved varities of pearl millet, mung bean, moth 

bean and clusterbean were tested under arable, 

agroforestry and agri-horti systems (Table 3.1). The 

effective rainfall received during cropping season was 

only 186 mm of which 93 mm was received just before 

sowing and there were no rains after 35 days of sowing.  

All the crops and varieties showed highest yield under 

Prosopis cineraria based system followed by arable. 

There was severe moisture stress under agri-horti system 

causing drastic reduction in productivity of all the major 

crops. Pearl millet variety MPMH-17 had 16.52 per cent 

higher grain yield than the variety HHB-67. Among the 

mung bean varieties, GM-4 recorded 25.4 per cent higher 

seed yield than the variety IPM- 2-3. Yield of moth bean 

variety CZM-2 gave 36.8 per cent higher yield (342 kg 
-1ha ) than RMO- 435 under all the systems. Clusterbean 

variety RGM-112 had 22.6 per cent higher grain yield 

than RGC-1003 (Table 3.1).

,dhÑr 'kq"d Hkwfe Ñf"k i)fr vuqla/kku
Integrated Arid Land Farming System Research
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fofHkUu pjkxkgh iz.kkfy;ksa esa ?kklksa dh mRikndrk esa foxr 
o"kZ ls 23-8 izfr”kr dh deh jghA vf/kdre pkjk ¼?kkl ,oa “kh"kZ 
HkksT;½ ,bZysUFkl ,Dlsylk o ?kkl i)fr ¼1896 fd-xzk- izfr 
gsDVs;j½ ls blds ckn gkMZfofd;k fcUukVk vk/kkfjr okfudh& 
pkjkxkg ¼1765 fd-xzk- izfr gsDVs;j½ esa feykA xk;ksa dh vkSlr 
nqX/k mRikndrk 305 fnuksa esa 2015-04±340-19 yhVj jghA nqX/k 
dky esa i”kqvksa dk vf/kdre nqX/k mRiknu 7-14 yhVj ,oa vkSlr 
mRiknu 6-61 yhVj izfrfnu jgkA vf/kdre ,dy nqX/k mRiknu 
9-20 yhVj jgkA

chdkusj esa Xokj&vk/kkfjr rhu Qly iz.kkfy;ksa ¼Xokj&xsgw¡w] 
Xokj&ljlksa RkFkk Xokj&bZlcxksy½ dk nks Hkw&ifj"dj.k izdkj 
¼lkekU; rFkk xgjh tqrkbZ½ rFkk xkscj dh [kkn dh rhu njksa ¼0] 5 
rFkk 10 Vu izfr gsDVs;j½ ds lkFk 'kL; ,oe~ vkfFkZd ewY;kadu 
fd;k x;kA mit ykHk rFkk ty mRikndrk dh n`f"V ls Qly 
iz.kkfy;ksa eas lkFkZd fHkUurk FkhA Qly iz.kkfy;ksa dh vkfFkZd o 
tSfod Hkkj mit Øe”k% 2045 ls 4123 fd-xzk- izfr gsDVs;j rFkk 
7725 ls 12000 fd-xzk- izfr gsDVs;j vkadh xbZA Xokj&xsgw¡w iz.kkyh 
dh vkfFkZd mit lokZf/kd Fkh rFkk blds ckn] mit dh n`f"V ls 
Xokj&ljlksa rFkk Xokj&bZlcxksy dk Øe FkkA Xokj&xsgw¡w iz.kkyh 
dh vkfFkZd mit] Xokj&ljlksa RkFkk Xokj&bZlcxksy dh rqyuk esa 
Øe”k% 44 rFkk 104 izfr”kr vf/kd FkhA 

Qly iz.kkfy;ksa dk 'kq) ykHk :- 70437 ls :- 80372 izfr 
gsDVs;j jgk] ftlesa Xokj&bZlcxksy iz.kkyh dk 'kq) ykHk 
lokZf/kd rFkk blds ckn Xokj&ljlksa RkFkk Xokj&xsgw¡w dk jgkA 
Xokj&xsgw¡w Qly iz.kkyh dh HkkSfrd ty mRikndrk ¼0-58 fd-xzk- 
izfr ?kuehVj½] Xokj&ljlksa ¼0-51 fd-xzk- izfr ?kuehVj½ rFkk 
Xokj&bZlcxksy ¼0-40 fd-xzk- izfr ?kuehVj½ iz.kkfy;ksa dh rqyuk 
esa lkFkZd :i ls vf/kd Fkh A

Hkw&ifj"dj.k rFkk Qly iz.kkyh Hkw&ifj"dj.k dk 
ikjLifjd izHkko] mit] ykHk o ty mRikndrk ij lkFkZd jgk 
¼fp= 3-1 ,&Mh½A xgjh tqrkbZ ds dkj.k mit] ykHk o ty 
mRikndrk esa o`f) gqbZA lHkh Qly iz.kkfy;ksa rFkk xkscj dh [kkn 
dh njksa ds ikj] xgjh tqrkbZ ds QyLo:i vkfFkZd mit o ty 
mRikndrk esa lkekU; tqrkbZ dh rqyuk esa Øe”k% 14-8 rFkk 17-0 
izfr”kr dh c<+ksrjh gqbZA xgjh tqrkbZ ds QyLo:i mit] ykHk o 
ty mRikndrk esa lokZf/kd o`f) Xokj&xsgw¡w rFkk blds ckn Øe”k% 
Xokj&ljlksa rFkk Xokj&bZlcxksy Qly iz.kkfy;ksa esa jgh 
¼fp= 3-1 ,&Mh½A

Xkkscj dh [kkn njksa rFkk Qly iz.kkfy;ksa xkscj dh [kkn njksa 
dk ikjLifjd izHkko] mit] ykHk o ty mRikndrk ij lkFkZd 

Xokj&vk/kkfjr Qly iz.kkfy;ksa dk fu"iknu

The productivity of grasses in different pastoral 

system of IFS was decreased by 23.8 per cent compared to 

previous year (2017) which was normal rainfall year. 

Maximum forage (grass + top feed) was recorded under 
-1Ailanthus excelsa + grass system (1896 kg ha ) followed 

by Hardwickia binata based silvi-pasture system (1765 kg 
-1ha ). The average lactation yield of cow was 

2015.04±340.19 litre in 305-days. Animals produced 
-1average peak milk yield 7.14 litre day  during lactation 

-1with average daily milk yield 6.61 litre day  with a highest 
-1individual yield of 9.20 litre day . 

Agronomic and economic performances of three 

clusterbean-based cropping systems [cluster bean - wheat 

(CB-W), clusterbean - Indian mustard (CB-IM), and 

clusterbean - isabgol (CB-IG)] with two tillage system 

[conventional (CT),  and deep tillage (DT)], and three 
-1FYM application rates (0, 5, and 10 t ha ) was assessed at 

Bikaner. The economic yield and above ground biomass 

yields of cropping systems varied from 2025 to 4123 kg 
-1 -1ha  and 7725 to 12000 kg ha , respectively. The CB-W 

had greatest economic yield followed by CB-IM and CB-

IG cropping systems. The CB-W had 44 and 104 per cent 

greater seed yields than CB-IM and CB-IG cropping 

systems, respectively. The net return varied from Rs. 
-170437 to Rs. 80372 ha , being greatest for CB-IG 

followed by CB-IM and CB-W. The CB-W had 

significantly higher physical water productivity (WP) 
-3 -3(0.58 kg m ) than CB-IM (0.51 kg m ) and CB-IG (0.40 

-3kg m ) cropping systems. In contrast, the CB –IG had 
-3significantly higher economic WP (Rs. 15.7 m ) 

-3compared to that for CB-IM (Rs. 12.6 m ) and CB-W (Rs. 
-39.9 m ) cropping systems. Tillage and cropping system × 

tillage interaction effects (Fig. 3.1 A-D) were significant 

for yield, return and WPs.  Deep tillage (DT) enhanced 

yield, returns and WPs. Averaged across cropping systems 

and FYM application rates, DT had 14.8 and 17.0 per cent 

higher economic yield and physical WP than conventional 

tillage (CT). The cropping systems × tillage effects were 

significant for yield and WPs. The enhancement in yield, 

return and WPs due to DT were highest for CB-W, 

followed by CB-IM and CB-IG cropping systems (Fig. 

3.1 A-D). FYM application rates and cropping system × 

Performance of clusterbean-based cropping systems 
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jgk ¼fp= 3-1 bZ&,p½A xkscj dh [kkn ds iz;ksx ls mit] ykHk o 
ty mRikndrk esa lkFkZd o`f) gqbZA lHkh Qly iz.kkfy;ksa o 
Hkw&ifj"dj.k izdkjksa ds ikj xkscj dh [kkn dk 5 rFkk 10 Vu izfr 
gsDVs;j dh nj ls iz;ksx djus ij mit o ty mRikndrk esa 
Øe”k% 14 rFkk 23 izfr”kr izfr gsDVs;j o`f) gqbZA Xokj&xsgw¡w 
Qly iz.kkyh esa xkscj dh [kkn dk 10 Vu izfr gsDVs;j dh nj ls 
iz;ksx ij vkfFkZd mit esa 5 Vu izfr gsDVs;j dh nj dh rqyuk esa 
lkFkZd c<+ksrjh gqbZA gkykafd Xokj&ljlksa rFkk Xokj&bZlcxksy 
Qly iz.kkfy;ksa esa 5 rFkk 10 Vu izfr gsDVs;j dh nj ls xksCkj dh 
[kkn iz;ksx djus ls izkIr vkfFkZd mit esa vUrj lkFkZd ugha FkkA

FYM application interaction effects (Fig. 3.1 E-H) were 

significant for yield, return and WPs. FYM application 

enhanced yield, returns and WPs. Averaged across tillage 

and cropping systems, application of FYM @ 5 and 10 t 
-1ha  had 14 and 23 per cent greater economic yield than no 

-1application of FYM. Application of FYM @ 10 t ha  had 

significantly higher economic yield than FYM 
-1application @ 5 t ha  for CB-W cropping systems. 

However, difference in economic yields between 5 and 10 
-1t ha  FYM application rates were not significant in CB-IM 

and CB-IG cropping systems. 

fp= 3-1 fofHkUu Hkw&ifj"dj.k i)fr;ksa] Qly iz.kkfy;ksa ¼,&Mh½ rFkk Qly iz.kkfy;ksa o xkscj dh [kkn ¼bZ&,p½
dk mit ykHk rFkk ty mRikndrk ij izHkko

Fig. 3.1 Yield, return and water productivities as influenced by cropping systems × tillage (A-D) 
and cropping system × FYM application rates (E-H)

(A)

(B)

(C)

(D)

(E)

(F)

(G)

(H)
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chdkusj esa QOokjk flapkÃ iz.kkyh ds vUrxZr Ñf"k&m|kfudh 
i)fr 

chdkusj esa cwan&cwan flapkÃ iz.kkyh ds vUrZxr Ñf"k& 
m|kfudh&pjkxkg i)fr

QOokjk ÇlpkÃ iz.kkyh ds vUrxZr uhacw ds ikSèkksa dh 
2

vfèkdre ÅapkÃ ¼365 ls-eh-½ vkSj vkPNknu ¼19-62 eh ½ uhacw  $ 
XokjikBk ds var%lL;u ds lkFk ik;h x;h tksfd buds ,dy 
ckxku ls 7-75 vkSj 24-23 izfr”kr vfèkd FkhA 'kh'ke ds ikSèks dh 
vfèkdre ÅapkÃ ¼595 ls-eh-½] xzhok O;kl ¼23-6 ls-eh½ vkSj 
vkPNknu ¼22-42 izfroxZ ehVj½ 'kh'ke $ ewax  ds var%lL;u ls  
çkIr gqvk tksfd buds ,dy jksi.k ls 19-94]12-03 vkSj 39-4 
izfr”kr vfèkd FkkA QOokjk ÇlpkÃ vUrxZr jch Qlyksa ds 
vUr%lL;u esa lcls vf/kd dqlqe dh iSnkokj uhacw$dqlqe ds lkFk 
ntZ dh xÃ tksfd dqlqe $ 'kh'ke  ds vUr%lL;u ls 55-19 
izfr”kr vfèkd FkhA blds foijhr 'kh'ke ds lkFk vylh ds 
var%lL;u esa vylh dh iSnkokj uhacw ds lkFk var%lL;u ls 37-83 
izfr”kr vfèkd Fkh ¼rkfydk 3-2½A [kjhQ vUr%lL;u ds nkSjku 
ewax  vkSj Xokj esas vfèkdre nkus dh iSnkokj 'kh'ke ds lkFk ikÃ 
xÃ tks fd uhacw ds lkFk vUr%lL;u ls 16-3 ,oa 8-6 izfr”kr 
vfèkd FkhA XokjikBk us uhacw dh vis{kk 'kh'ke ds lkFk 6-93 
izfr”kr vfèkd XokjikBk iSM dk mRiknu fd;k ¼rkfydk 3-2½A

cwan&cwan ÇlpkÃ iz.kkyh esa uhacw ikSèks dh vfèkdre Å¡pkÃ 
XokjikBk ds vUr%lL;u ds lkFk ntZ dh xÃ] tcfd csy vkSj 
xksank ikSèkksa dh vfèkdre Å¡pkÃ ckjkuh eksB ds vUr%lL;u ds 
lkFk ikÃ xÃA csy vkSj xksank nksukas esa lcls vfèkd xzhok O;kl 
XokjikBk ds lkFk] tcfd uhacw esa lcls vfèkd xzhok O;kl Xokj ds 
lkFk ik;k x;kA uhacw] csy vkSj xksank esa vfèkdre forku {ks=Qy 
Øe'k%] lso.k] XokjikBk vkSj eksB ds lkFk jgk ¼rkfydk 3-3½A cwan 
cwan Çlfpr isM+ksa ds lkFk var%lL;u esa eksB] Xokj] lso.k vkSj 
XokjikBk dh lcls vfèkd vkfFkZd mit uhacw ds lkFk var%lL;u  
esa ntZ dh xÃ tks fd mudh ,dy Qly ls 37-34] 20-86] 18-26 
vkSj 15-39 izfr”kr vfèkd Fkh ¼rkfydk 3-4½A 

Agri-horti systems under sprinkler irrigation at 
Bikaner

Agri-horti-pasture systems under drip irrigation at 
Bikaner

Under sprinkler irrigation system, maximum plant 
2height (365 cm) and tree canopy (19.62 m ) of citrus was 

observed with intercropping of citrus + Aloe vera which 
was 7.75 and 24.23 per cent higher over their sole 
plantations. The maximum plant height (595 cm), collar 

2diameter (23.76 cm) and tree canopy (22.48 m ) of 
shisham was in intercropping of shisham + mung bean 
which was 19.54, 12.03 and 39.5 per cent higher over their 
sole plantations. During rabi season, safflower had 
maximum yield with citrus which was 55.2 per cent 
higher than safflower + shisham system. In contrast, 
linseed yield with shisham was 37.8 per cent higher than 
intercropping with citrus (Table 3.2). During kharif 
season intercropping, the mung bean and clusterbean 
recorded higher grain yield with shisham which was 16.3 
and 8.6 per cent higher over intercropping with citrus. 
Aloe vera also produced 6.9 per cent higher pad yield with 
shisham over citrus (Table 3.2).

In drip irrigation system, citrus attained maximum 
height in association with Aloe vera, and bael and gonda 
attained maximum height in association with moth bean 
(rainfed). The collar diameter of both bael and gonda were 
maximum with Aloe vera, whereas citrus had highest 
collar diameter with clusterbean. Citrus, bael and gonda 
recorded highest canopy area with Lasiurus sindicus, Aloe 
vera and moth bean, respectively (Table 3.3). Highest 
economic yield of moth bean, clusterbean, Lasiurus 
sindicus and Aloe vera was recorded in intercropping with 
citrus which was 37.34, 20.86, 18.26 and 15.19 per cent 
higher over their sole cropping (Table 3.4). 
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ywuh unh csflu ds vUrZorhZ {ks= ds fy;s m|kfudh vk/kkfjr 
mRiknu iz.kkyh

csj vk/kkfjr mRiknu ç.kkyh

[kjhQ _rq esa csj vk/kkfjr mRiknu ç.kkyh ds varxZr Xokj] 
ewax vkSj fHkaMh dk mRiknu Øe'k% 300-6] 241-6 vkSj 848-7 fd-xzk- 
izfr gsDVs;j FkkA blh rjg jch _rq ds nkSjku ljlksa] esFkh vkSj 

Horticulture based production systems for 

transitional plain of Luni basin

Ber based production system 

The yield of intercrops of clusterbean, mung bean 
and okra under ber based production system was 300.6, 

-1241.6 and 848.7 kg ha , respectively during kharif season. 
Similarly, the yield of mustard, fenugreek and cabbage 
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xksHkh dh iSnkokj Øe'k% 193-3] 225 vkSj 4518-4 fd-xzk- izfr 
gsDVs;j jghA csj Qy dh iSnkokj 2129-8 fd-xzk- izfr gsDVs;j 
ik;h x;hA [kjhQ esa ç.kkyh ds dqy {ks= ls ewax ds cjkcj dh dqy 
iSnkokj yxHkx 1 Vu Fkh] ftlesa lcls T;knk ;ksxnku fHkaMh ¼46 
izfr”kr½ dk Fkk rRi”pkr ewax ¼28 izfr”kr½ vkSj Xokj ¼26 izfr”kr½ 
dk ;ksxnku jgkA jch _rq esa ç.kkyh ds dqy {ks= ls ljlksa ds 
cjkcj dh dqy iSnkokj yxHkx 1-9 Vu Fkh] ftlesa lcls vf/kd 
;ksxnku csj ¼51 izfr”kr½ dk Fkk] blds ckn xksHkh ¼32 izfr”kr½ 
esFkh ¼9 izfr”kr½ vkSj ljlksa ¼7 izfr”kr½ dk ;ksxnku jgkA [kjhQ 
dh Qly ds ckn feêh dh fo|qr pkydrk vkSj ih-,p- Øe'k% 
0-75 Mslh lkbeUl izfr ehVj vkSj 7-93 ntZ dh xbZA jch ekSle 
ds nkSjku flapkbZ ikuh dh fo|qr pkydrk vkSj ih-,p- Øe'k% 3-62 
Mslh lkbeUl izfr ehVj vkSj 7-00 ntZ dh xbZA

[kjhQ _rq esa vukj vk/kkfjr mRiknu ç.kkyh ds varxZr 
Xokj] ewax vkSj fHkaMh dk mRiknu Øe'k% 259-9] 275-2 vkSj 736-8 
fd-xzk- izfr  gsDVs;j FkkA blh rjg jch _rq ds nkSjku ljlksa] 
esFkh vkSj xksHkh dh iSnkokj Øe'k% 221-3] 235-5 vkSj 4037-7 fd-
xzk- izfr  gsDVs;j jghA [kjhQ esa ç.kkyh ds dqy {ks= ls ewax ds 
cjkcj dh dqy iSnkokj yxHkx 1 Vu Fkh] ftlesa lcls T;knk 
;ksxnku fHkaMh ¼42 izfr”kr½ dk Fkk] mlds ckn ewax ¼34 izfr”kr½ 
vkSj Xokj ¼24 izfr”kr½ dk ;ksxnku ik;k x;kA jch _rq esa ç.kkyh 
ds dqy {ks= ls ljlksa ds cjkcj dh dqy iSnkokj yxHkx 1-4 Vu 
Fkh] ftlesa lcls vf/kd ;ksxnku xksHkh ¼62 izfr”kr½] blds ckn 
esFkh ¼20 izfr”kr½ vkSj ljlksa ¼18 izfr”kr½ dk ;ksxnku ik;k x;kA 
[kjhQ dh Qly ds ckn feêh dh fo|qr pkydrk vkSj ih-,p- 
Øe'k% 0-81 Mslh lkbeUl izfr ehVj vkSj 7-86 FkkA jch ekSle ds 
nkSjku flapkbZ ikuh dh fo|qr pkydrk vkSj ih-,p- Øe'k% 3-62 
Mslh lkbeUl izfr ehVj vkSj 7-00 ntZ dh xbZA 

chdkusj esa Cykd jksi.k ds 15 ekg Ik”pkr] vjMw dh Å¡pkÃ 

[kstM+h dh rqyuk esa lHkh rhu varjkyks ¼4 eh- × 4 eh-] 6 eh- × 6 eh- 

vkSj 8 eh- × 8 eh-½ esa egRoiw.kZ fHkUurk ik;h x;h rFkk ;g 8 eh- × 

8 eh- dh nwjh ij vfèkdre ¼145-0 ls-eh-½ FkhA vk/kkj O;kl esa 

çtkfr;ksa ds chp dkQh fHkUurk ns[kh x;h] gkykafd varjkykas ds 

chp dksÃ varj ugÈ ik;k x;kA vjMw }kjk vfèkdre ¼40-80 

fe-eh-½ vk/kkj O;kl ntZ fd;k x;kA Xokj dh mRikndrk vjMw ds 

lkFk 718] 489 vkSj 566 fd-xzk- izfr gsDVs;j rFkk [kstMh ds lkFk 

731] 695 ,oa 628 fd-xzk- izfr gsDVs;j Øe”k% 4 eh- × 4 eh-] 6 eh- × 

6 eh- vkSj 8 eh- × 8 eh ds varj ij ik;h xbZ A 

vukj vk/kkfjr mRiknu ç.kkyh

[kstMh+ vkSj vjMw vk/kkfjr 

Ñf"k&okfudh iz.kkyh

-1was 193.33, 225 and 4518.4 kg ha , respectively during 
 -1rabi season. The fruit yield of ber was 2129.8 kg ha . In 

kharif, the total mung bean equivalent yield was about 1.0 
ton from total area of the system, in which highest 
contribution was from okra (46%) followed by mung bean 
(28%) and clusterbean (26%). In rabi season, the total 
mustard equivalent yield was about 1.9 ton from total area 
of the system, in which highest contribution was from ber 
(51%) followed by cabbage (32%) fenugreek (9%) and 
mustard (7%). The EC and pH of the soil after harvesting 

-1of kharif crops was 0.75 dS m  and 7.93 respectively. The 
EC and pH of irrigation water during rabi season was 3.62 

-1dS m  and 7.00, respectively. 

Yield of intercrops of clusterbean, mung bean and 
okra under pomegranate based production system was 

-1259.9, 275.2 and 736.8 kg ha , respectively during kharif 
season. Similarly, the yield of intercrops of mustard, 
fenugreek and cabbage was 221.3, 235.5 and 4037.7 kg 

-1ha , respectively during rabi season. In kharif, the total 
mung bean equivalent yield was about 1 ton from total 
one-hectare area of the system, in which highest 
contribution was from okra (42%) followed by mungbean 
(34%) and clusterbean (24%). In rabi season, the total 
mustard equivalent yield was about 1.4 ton from total one-
hectare area of the system, in which highest contribution 
was from cabbage (62%) followed by fenugreek (20%) 
and mustard (18%). In both the seasons, vegetable 
component (okra and cabbage) recorded highest yield. 
The EC and pH of the soil after harvesting of kharif crop 

-1was 0.81 dS m  and 7.86 respectively. The EC and pH of 
-1irrigation water during rabi season was 3.62 dS m  and 

7.00, respectively. 

In block plantation, after 15 months of planting, 
significant difference was observed in the height of 
Ailanthus excelsa as compared to Prosopis cineraria in all 
three spacings (4 m × 4 m, 6 m × 6 m and 8 m × 8 m) which 
was maximum (145.0 cm) at 8 m × 8 m spacing in Bikaner. 
Basal diameter differed significantly between species, 
however, no differences were observed among spacings. 
Maximum basal diameter (40.80 mm) was recorded in A. 
excelsa. Productivity of clusterbean with A. excelsa was 

-1718, 489 and 566 kg ha  and with P. cineraria was 731, 
-1695, 628 kg ha , respectively at 4 m × 4 m, 6 m × 6 m, 8 m × 

8 m spacings.      

Pomegranate based production system 

Prosopis cineraria and Ailanthus excelsa bases

Agroforestry system 
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dyeh [kstM+h 

vf/kd Qyh okyh dyeh [kstM+h ds 262 ikS/kksa dk jksi.k 
fofHkUu vUr% nwfj;ksa 6 eh- × 6 eh-] 6 eh- × 9 eh- vkSj 6 eh- × 12 eh- 
tks fd LFkkfir fd;k x;k rFkk ewax var%&Qly esa yh xbZA ewax 
dh iSnkokj vUr% nwfj;ksa 6 eh- × 6 eh-] 6 eh- × 9 eh- vkSj 6 eh- × 12 
eh- vkSj ,dy esa Øe'k% 4-76±1-7] 4-33±1-8] 3-65±1-7 vkSj 
4-7±2-8 Vu çfr gsDVs;j ntZ fd xbZaA 

fcuk moZjd ds ç;ksx ls xsgw¡ Qly esa 2172 fd-xzk- vukt 
çfr gsDVs;j dh mit gqbZ vkSj 50] 100 vkSj 150 çfr'kr dh 
flQkfj'k dh xbZ moZjd dh ek=k ¼vkjMh,Q½ ls xsgw¡  ds vukt 
dh mit esa Øe'k% 20] 41 vkSj 65 çfr'kr dh c<+ksrjh ikbZ xbZA 5 
Vu tSfod [kkn çfr gsDVs;j ,oa+ 100 çfr'kr vkjMh,Q ds ç;ksx 
ls xsgw¡ ds nkus dh iSnkokj esa fcuk moZjd dh rqyuk esa 59 çfr'kr 
rFkk 100 çfr'kr vkjMh,Q dh rqyuk esa 9 çfr'kr mit esa 
c<+ksrjh ntZ dh xbZA e`nk xq.kksa ¼,lvkslh] miyC/k ,uihds vkSj 
Mh,p,½ esa fcuk moZjd dh rqyuk esa ,uihds] lefUor iks"kd rRo 
çca/ku vkSj tSfod [kkn ds ç;ksx ls lq/kkj ik;k x;kA tSfod 
[kkn ¼5 vkSj 10 Vu çfr gsDVs;j½ ds vuqç;ksx ls e`nk dkcZfud 
dkcZu vkSj ,atkbesfVd xfrfof/k;ksa dh ek=k esa o`f) gqbZA tSfod 
[kknksa ds vuqç;ksx ls fMgkbMªkstust xfrfof/k ¼Mh,p,½ vkSj 
¶yksjsflu Mk;lsVsV ¼,QMh,½ gkbMªksfyfll ¼çksVht] ykbist 
vkSj ,LVsjst½ vkSj â&Mh&XywdksikbZjsuksflMsl esa o`f) ikbZ xbZA

ljlksa dh ikap fdLeksa ¼o#.kk] ,uvkjlhMhvkj&2] 
,uihts&124] vkjth,u&48 vkSj vkjth,u&229½] nks rkieku 
fLFkfr;ksa ¼lkekU; vkSj mPp rkieku ruko½ ,oa rhu cqvkbZ dh 
rkjh[kksa ;Fkk lkekU; ¼30 vDVwcj½] nsj ls ¼15 uoacj½ vkSj cgqr 
nsj ls ¼30 uoacj½ ij ikni dkf;Zdh ewY;kadu fd;k x;kA cqvkbZ 
dh rkjh[k ¼Mh½] rkieku ¼Vh½] fdLesa ¼lh½] vkSj Vh ×lh ijLijrk 
dk f>Yyh fLFkjrk lwpdkad ¼,e-,l-vkbZ½ rFkk cht mit ij 
lkFkZd çHkko ik;k x;k ¼fp= 3-2½A rkieku vkSj fdLeksa esa vkSlr 
djus ij] nsjh ls ¼Mh&2½ vkSj cgqr nsjh ¼Mh&3½ ls yxk, x, 
mipkj dh rqyuk esa lkekU; le; ij cqvkbZ okys mipkj esa 
lkFkZd :i ls f>Yyh fLFkjrk lwpdkad vkSj cht mit vf/kd 
ikbZ x;hA lkekU; le; okys mipkj dh rqyuk esa] nsjh ls ,oa 
cgqr nsjh ls cqvkbZ okys mipkjksa esa f>Yyh fLFkjrk lwpdkad vkSj 
cht mit esa Øe'k% 9&16 izfr”kr vkSj 26&49 izfr”kr rd deh 
ntZ dh x;hA cqvkbZ dh rkjh[kksa vkSj fdLeksa esa vkSlr djus ij] 
lkekU; rkieku dh rqyuk esa mPp rkieku voLFkk esa f>Yyh 

nh?kZdkfyd moZjd ç;ksx vUrZxr feêh dh xq.koÙkk rFkk Qly 
mRikndrk 

rkieku ruko ds varxZr ljlksa ds thuç#iksa dk ikni dkf;Zdh 
ewY;kadu 

Budded Prosopis cineraria 

A block plantation of 262 high pod yielding budded 

Prosopis cineraria  plants was established with different 

spacing  viz., 6 m × 6 m, 6 m × 9 m and 6 m × 12 m with 

mung bean as intercrop in Jodhpur. The mung bean yield 
-1was 4.76±1.7, 4.33±1.8, 3.65±1.7 and  4.7±2.8 t ha  in the 

6 m × 6 m, 6 m × 9 m, 6 m × 12 m and sole crop, 

respectively. 

Cropping without fertilizer application produced 
-12172 kg ha  wheat grain yield and application of 50, 100 

and 150 per cent recommended doses of fertilizer (RDF) 

significantly increased grain yield (20%, 41% and 65% 

increase, respectively) over control. Application of 5 t 
-1FYM ha  + 100 per cent RDF increased wheat grain yield 

by 59 per cent over control and 9 per cent over 100 per cent 

RDF.  Soil properties (SOC, available NPK and DHA) 

were improved with the application of NPK, INM and 

FYM in comparison to control. Application of FYM @ 5 
-1and 10 t ha  increased the content of soil organic carbon 

and enzymatic activities. The dehydrogenase activity 

(DHA) and fluorescein diacetate (FDA) hydrolysis 

( p r o t e a s e ,  l i p a s e  a n d  e s t e r a s e )  a n d  â - D -

glucopyranosidase were also improved with application 

of organic manures and highest activity was reported in 
-1FYM @ 10 t ha . 

         

Physiological and yield traits of five cultivars of 

Brassica juncea (Varuna, NRCDR-2, NPJ-93, RGN-48 

and RGN-229 under three planting dates [Normal (30 

October), late (15 November) and very late (30 

November)] and two temperature conditions (i.e. ambient 

condition and elevated temperature stress) were assessed. 

Planting date (D), temperature (T), cultivar (C) and 

cultivar (C) × temperature (T) interaction had significant 

effects on membrane stability index (MSI) and seed yield 

(SY). Averaged across temperature and cultivars, the 

normal date planted (D ) crop had significantly higher 1

MSI and seed yield compared to late (D ) and very late 2

planted crop (D ). Compared to normal planted crop the 3

MSI and seed yield parameters were declined by 9-16 per 

Soil quality and crop productivity under long-term 

fertilizer experiment 

Physiological evaluation of mustard genotypes under 

temperature stress  
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fLFkjrk lwpdkad esa 20 izfr”kr vkSj cht mit esa 22 izfr”kr dh 
deh ntZ dh xbZA 

rkieku ruko × fdLe ijLijrk dk f>Yyh fLFkjrk 
lwpdkad vkSj cht mit ij lkFkZd çHkko FkkA mPp rkieku ds 
rgr] ,e,lvkbZ vkSj cht dh iSnkokj ds fy, FkeZy LVªsl cuke 

fdLesa ijLijrk lkFkZd ¼ih ≤ 0-05½ ik;k x;kA rkieku  fdLesa 
ijLijrk esa ,e-,l-vkbZ- vkSj cht dh mit esa Øe'k% 15 ls 26 
izfr”kr vkSj 16 ls 30 izfr”kr deh ntZ dh xbZA mPp rkieku 
ij] ,uvkjlhMhvkj&2 vkSj ,uihts&93 fdLeksa esa vkjth,u&48] 
vkjth,u&229 vkSj o#.kk dh rqyuk esa ,e-,l-vkbZ- esa de deh 
ntZ dh xbZA mPp rkieku dh rqyuk esa lkekU; rkieku voLFkk 
ij] cht dh mit esa U;wure fxjkoV ,uihts&93 ¼16 izfr”kr½ esa 
vkSj vf/kdre o#.kk esa ¼30 izfr”kr½ ntZ dh xbZA

cqokbZ mijkar fofHkUu ç;qä 'kkdukf'k;ksa ¼T - T ½ ds rgr 4 10

ewax ¼930 fd-xzk- izfr gsDVs;j½ ,oa eksB ¼592 fd-xzk- izfr gsDVs;j½ 
dh vf/kdre mit T  ¼çksisfDotkQksi $ bestkFkkbij 125 xzke 10

lfØ; rRo izfr gsDVs;j½ esa ntZ dh xbZ tks T  8
¼DyksfMukQ‚i&ç‚ixhZy $ lksfM;e&,fl¶yqQksjsu 312-5 xzke 

ewax vkSj eksB esa [kjirokj çca/ku 

cent and 26-49 per cent at late and very late planting dates, 

respectively (Fig. 3.2). Averaged across cultivar and 

planting dates, elevated temperature stress had significant 

reduction in MSI (20%) and seed yield (22%) compared to 

ambient temperature. Thermal stress versus cultivar 

interaction was found significant (p ≤ 0.05) for MSI and 

seed yield. Under elevated temperature, the temperature × 

cultivar interaction showed the reduction in MSI and seed 

yield was recorded 15-26 per cent and 16-30 per cent 

respectively over ambient temperature. Cultivar 

NRCDR-2 and NPJ-93 had less reduction in MSI under 

elevated temperature than RGN-48, RGN-229 and 

Varuna. At high temperature stress, the minimum decline 

in seed yield was recorded in NPJ-93 (16%) and 

maximum in Varuna (30%) as compare to ambient 

temperature. 

Under different post-emergence herbicides (T - T ) 4 10

treatment, maximum seed yield of mung bean (930 kg 
-1 -1ha ) and moth bean (592 kg ha ) was recorded in T  with 10

Weed management in mung bean and moth bean 

fp= 3-2 ljlksa ¼czsfldk tfUl;k½ ds thuç#iksa esa f>Yyh fLFkjrk lwpdkad ¼Åij½ rFkk 
cht mit ¼uhps½ ij cqvkbZ le;] fdLeksa] rkieku ruko] cqvkbZ le; × fdLe] o rkieku × fdLe ijLijrk dk çHkko

Fig 3.2 Effect of planting date, cultivars, temperature stress, and 
temperature × cultivar interaction on MSI (top) and seed yield (bottom) in Brassica juncea genotypes
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lfØ; rRo izfr gsDVs;j½ ds yxHkx leku ik;k x;k 
¼rkfydk 3-5½A ewax esa U;wure [kjirokj ?kuRo ¼20-7 ikS/ks izfr 
oxZ ehVj½ ,oa [kjirokj 'kq"d inkFkZ ¼77-9 xzke izfr oxZ ehVj½ 
rFkk vf/kdre [kjirokj fu;a=.k n{krk ¼56-6 çfr'kr½ T  5
¼bestkFkkbij $+ bestkeksDl 60 xzke lfØ; rRo izfr gsDVs;j½ ds 
rgr ntZ dh xbZ tks fd lkaf[;dh;r% [kjirokj ?kuRo] 
[kjirokj 'kq"d inkFkZ ,oa [kjirokj fu;a=.k n{krk ds lanHkZ esa 
T  ¼DyksfMukQ‚i&ç‚ixhZy $ lksfM;e&,fl¶yqQksjsu 312-5 xzke 8

lfØ; rRo izfr gsDVs;j½ ds cjkcj ik;k x;kA gkykafd] eksB esa 
U;wure [kjirokj ?kuRo ¼21-0 ikS/ks izfr oxZ ehVj½ ,oa [kjirokj 
'kq"d inkFkZ ¼98-3 xzke izfr oxZ ehVj½ rFkk vf/kdre [kjirokj 
fu;a=.k n{krk ¼53-8 çfr'kr½ T  ¼bestkFkkbij 50 xzke lfØ; 4

rRo izfr gsDVs;j½ ds rgr ntZ fd, x, tks fd [kjirokj ?kuRo] 
[kjirokj 'kq"d inkFkZ ,oa [kjirokj fu;a=.k n{krk ds lanHkZ esa 
T  ¼DyksfMukQ‚i&ç‚ixhZy $ lksfM;e&,fl¶yqQksjsu 312-5 xzke 8

lfØ; rRo izfr gsDVs;j½ ds cjkcj ik;k x;kA jch Qlyksa esa 
[kjirokjuk'kh bestkFkkbij okys mipkjksa ¼T ] T ] T  vkSj T ½ 4 5 9 10

ds vof'k"V çHkko ds rgr ikS/kksa dh ÅapkbZ ,oa ikS/kksa ds 'kq"d Hkkj 
ds lanHkZ esa ljlksa dh o`f) esa lkFkZd deh ntZ dh xbZ gkykafd xsgw¡ 
ds 'kq"d Hkkj esa dksbZ egRoiw.kZ çHkko ugha ns[kk x;kA

application of Propaquizafop + imazethapyr @ 125 g a.i. 
-1ha ) which was closely followed by T  (clodinafop-8

-1propargyl + sodium-acifluorfen @ 312.5 g a.i. ha ) and 

these were significantly higher over T  (Table 3.5). In 4

mung bean significantly lowest weed density (20.7 plants 
-2 -2m ) and weed dry matter (77.9 g m ); and the highest 

weed control efficiency (WCE) (56.6%) were recorded 
-1under T (imazethypr + imazamox @ 60 g a.i. ha ); which 5 

was statistically par to T  (clodinafop-propargyl + 8

-1sodium-acifluorfen @ 312.5 g a.i. ha ) in terms of weed 

density, weed dry matter and WCE. However, in case of 

moth bean significantly lowest weed density (21.0 plants 
-2 -2m ) and weed dry matter (98.3 gm ); and highest WCE 

(53.8%) were recorded under T (imazethypr @ 50 g a.i. 4 

-1ha ); which was at par to T  (clodinafop-propargyl + 8

-1sodium-acifluorfen @ 312.5 g a.i. ha ) in terms of weed 

density, weed dry matter and WCE. Significant reduction 

in plant height and plant dry weight of succeeding mustard 

crop was observed due to residual effect of treatments 

containing herbicide imazethypr, while there was non 

significant effect on growth of wheat. 
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dkcZu fLFkjhdj.k

Ñf"k okfudh iz.kkfy;ksa dh {kerk 

tksu izFke ,oa f}rh; ds varxZr fofHkUu okfudh e‚Myksa dh 
dkcZu vf/kxzg.k {kerk dk vkadyu fd;k x;kA jksfgM+k ds 27 
o"khZ; o`{kksa esa dkcZu vf/kHkkj vf/kxzfgr yxHkx 5-5 esxk xzke çfr 
gsDVs;j] 0-20 esxk xzke çfr gsDVs;j vf/kxzg.k dh nj ls( 25 
o"khZ; vatu o`{kksa esa lax`fgr vf/kHkkj dh ek=k 32-36 esxk xzke çfr 
gsDVs;j] 1-29 esxk xzke çfr gsDVs;j dkcZu vf/kxzg.k dh nj ls 
rFkk 38 o"khZ; [kstM+h esa laxzfgr dkcZu vf/kHkkj ek=k 70-67 esxk 
xzke çfr gsDVs;j 1-85 esxk xzke çfr o"kZ çfr gsDVs;j dkcZu 
vf/kxzg.k dh nj ls çkIr gqvkA bu çtkfr;ksa esa tSo vf/kHkkj esa 
dkcZu laxzgu {kerk esa varj dk eq[; dkj.k o`{kksa dh vk;q ,oa 
mudh fodkl {kerk FkhA fofHkUu —f"k okfudh e‚MYl esa e`nk 
dkcZu vf/kxzg.k {kerk 32-90 ls 56-09 esxk xzke dkcZu çfr 
gsDVs;j ik;h x;hA fofHkUu —f"k okfudh e‚MYl esa dqy dkcZu 
vf/kxzg.k {kerk 34-75 esxk xzke dkcZu çfr gsDVs;j ¼dsoy Xokj½ 
ls 120-96 esxk xzke dkcZu çfr gsDVs;j dsoy [kstM+h ds chp 
ik;h x;hA  

,dy isM+ksa dh Qlyksa esa vUr%”kL; isM+ksa dh i}fr ,oa 
,dy Qly dh rqyuk esa v‚xsZfud dkcZu lkexzh esa çfr'kr o`f) 
vf/kd FkhA iksVsf'k;e dh ek=k esa 0-18 çfr'kr ¼,dy eksB dh 
Qly½ & 4-04 çfr'kr ¼,dy jksfgM+k½ ds chp ntZ dh xbZA 
çkjafHkd ekuksa dh rqyuk esa feêh esa QkLQksjl dh ek=k esa 0-69&
1-55 çfr'kr o`f) ikbZ xbZA QkLQksjl dh ek=k esa vf/kdre o`f) 
,dy [kstM+h esa ntZ dh xbZ vkSj U;wure Xokj ds lkFk vUr%”kL; 
jksfgM+k esa ntZ dh xbZA ukbZVªkstu ek=k esa c<+ksrjh 0-18 ls 7-54 
çfr'kr ds chp jghA vUr%”kL; vkSj ,dek= Qly ç.kkyh ¼fp= 
3-3½ dh rqyuk esa ,dek= o`{k vk/kkfjr ç.kkfy;ksa esa ukbZVªkstu 
ek=k esa vf/kdre o`f) ntZ dh xbZA

 i.kZ iru dh vf/kdre ek=k vatu ¼9-44 esxk 
xzke çfr gsDVs;j çfr o"kZ½ rRi'pkr~ [kstM+h ¼8-94 esxk xzke çfr 
gsDVs;j çfr o"kZ½ rFkk jksfgM+k ¼3-74 esxk xzke çfr gsDVs;j çfr 
o"kZ½ esa çkIr gqbZA [kstM+h o jksfgM+k o`{kksa dh ifÙk;ka lnhZ ds le; 
vf/kdre ek=k esa fxjrh gaS ogh vatu esa ifÙk;k¡ fxjus dh 
vf/kdre nj xehZ esa gksrh gSA ukbVªkstu dk çokg vf/kdre 
[kstM+h esa ¼197-61 fd-xzk- çfr gsDVs;j çfr o"kZ½ blds ckn Øe'k% 
vatu ¼133-15 fd-xzk- çfr gsDVs;j çfr o"kZ½ ,oa jksfgM+k ¼86-43 
fd-xzk- çfr gsDVs;j çfr o"kZ½ esa ik;k x;kA blh çdkj fofHkUu 
çtkfr;ksa esa i.kZ iru ls QkLQksjl çokg dh ek=k 9-35&21-46 
fd-xzk- çfr gsDVs;j çfr o"kZ] i.kZ iru }kjk iksVSf'k;e çokg dh 
ek=k 19-08&63-48 fd-xzk- çfr gsDVs;j çfr o"kZ çkIr gqbZA vatu] 

e`nk xq.k% 

iks"kd rRo xfrdh%

Carbon sequestration

Potential of agroforestry systems 

The carbon sequestration potential of various 

agroforestry systems was estimated for Zone I and Zone 

II. The stored biomass carbon stock for Tecomella 
-1undulata was 5.50 Mg ha  with sequestration rate of 0.20 

-1 -1 Mg ha  yr (27 years), for Hardwickia binata was  32.36 
-1 -1 -1 Mg ha with sequestration rate of 1.29 Mg ha  yr  (25 

-1years) and in  Prosopis cineraria it was 70.67 Mg ha  with 
-1 -1 sequestration rate of 1.85 Mg ha  yr (38 years). The 

diffrence in sequestration potential in tree biomass was 

attributed to age of the trees as well as their growth 

performance. The soil carbon sequestration potential of 
-1diffrent systems ranged between 32.90 to 56.09 Mg C ha . 

The total carbon sequestration potential of the various 
-1 systems ranged between 34.75 Mg C ha (sole 

-1 clusterbean) to 120.96 Mg C ha (sole P.  cineraria). 

 The per cent increase in the organic 

carbon content was higher in sole tree crops as compare to 

the intercropped tree systems and sole cropping. The per 

cent increase in potassium content varied between 0.18 

(sole moth bean crop) - 4.04 per cent (sole T. undulata). 

The increase in P content in soils as compare to initial 

values were to the tune of 0.69-1.55 per cent. The 

maximum increase in P content was recorded in sole P. 

cineraria and minimum in T. undulata intercropped with 

clusterbean. The increase in N content ranged between 

0.18 to 7.54 per cent. The maximum increase was 

recorded in sole tree based systems compared to the 

intercropped and sole crop systems (Fig 3.3). 

 Maximum litter fall was recorded in 
-l  -1H. binata (9.44 Mg ha y ) followed by P. cineraria (8.94 

-l  -1 -l  -1Mg ha y ) and T. undulata (3.74 Mg ha y ).  P. cineraria 

and T. undulata shed bulk of their leaves in winter season; 

whereas H. binata had maximum litterfall in summer 

season. Total flux of N was found maximum under P. 
-l -1cineraria (197.61 kg ha y ) followed by H. binata 

-l -1 -l -1(133.15 kg ha y ) and T. undulata (86.43 kg ha y ). 

Phosphorus flux through litter fall of different species 
-l  -1ranged from 9.35-21.46 kg ha y , whereas K flux ranged 

-l  -1from 19.08-63.48 kg ha y  (Table 3.6). It took 15, 12 and 

9 months for decomposition of 90 per cent litter in H. 

binata, P. cineraria and T. undulata, respectively. 

Soil properties:

Nutrient dynamics:
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[kstM+h o jksfgMk esa i.kZ iru ds vi?kVu gksus esa Øe'k% 15] 12 o 
9 ekg dk le; yxk ¼rkfydk 3-6½A lglaca/k vkSj çfrxeu 
fo'ys"k.k us i.kZiru ds çkjafHkd iks"kd rRo dh ek=k ds fo?kVu 
vkSj ukbZVªkstu] QkLQksjl vkSj iksVsf”k;e dh ?kqyu”khyrk dh 
njksa ij çHkko fn[kk;kA feêh dh ueh vkSj e`nk lw{e tSoHkkj 
dkcZu us i.kZiru ds {k; ds lkFk mPp lglaca/k fn[kk;kA

Correlation and regression analysis showed the effect of 

initial nutrient content of litter on the rates of 

decomposition and N, P and K release. Soil moisture and 

soil microbial biomass carbon showed the high 
2correlation (R >0.70, p<0.001, <0.01) with litter decay.

(Tu -Tecomella undulata; TU+CB –T. undulata + Clusterbean; TU+MB-T. undulata + Moth bean; Pc-Prosopis cineraria; PC+CB –P. 
cineraria+ Clusterbean; PC+MB- P. cineraria+ Moth bean; Hw -Hardwickia binnata; HW+CC –H. binnata + Cenchrus ciliaris; 
Control (CB) -Clusterbean; Control (MB)- Moth bean; Control (CC) -Cenchrus ciliaris)

fp= 3-3 fofHkUu Ñf"k okfudh iz.kkfy;ksa esa izkjafHkd rFkk vafre e`nk ekinaM
Fig 3.3. Initial and final soil parameters in different agroforestry systems
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fofHkUu Ñf"k okfudh ç.kkfy;ksa esa laxzfgr dkcZu] 
dkcZu&fLFkjhdj.k 

laxzfgr dkcZu%

dkcZu fLFkjhdj.k%

 chdkusj esa fofHkUu Hkw&mi;ksx ç.kkfy;ksa 
¼—f"k&okfudh] —f"k&m|kfudh] —f"k&ou] ou i)fr] j{kd 
ifV~V;ka½ esa laxzfgr dkcZu dk vkadyu fd;k x;kA fofHkUu 
ç.kkfy;ksa esa vf/kdre dqy okuLifrd dkcZu laxzg.k] flafpr 
—f"k&m|kfudh dh xksank&,yks osjk ¼51-8 esxk xzke dkcZu izfr 
gsDVs;j½ ç.kkyh eas o blds ckn vkaoyk&,yks osjk ¼10-21 esxk 
xzke dkcZu izfr gsDVs;j½ esa ik;k x;kA —f"k&ou ç.kkyh esa] 
vf/kdre okuLifrd dkcZu laxzg.k ekykckj uhe&puk ¼18-22 
esxk xzke dkcZu izfr gsDVs;j½ vkSj vjMw&,yks osjk ¼18-08 esxk 
xzke dkcZu izfr gsDVs;j½ ç.kkyh esa ntZ fd;k x;kA ou i)fr dh 
btjkbyh ccwy vk/kkfjr ç.kkyh esa okuLifrd dkcZu laxzg.k 
11-28&31-09 esxk xzke dkcZu izfr gsDVs;j ik;k x;kA

j{kd ifV~V;ksa esa dqy okuLifrd dkcZu laxzg.k] iafä;ksa dh 
la[;k] vk;q vkSj çtkfr;ksa ds çdkj ds lkFk vyx vyx jgk vkSj 
;g nks iafä;ksa okyh j{kd iV~Vha ç.kkyh esa 0-99 esxk xzke dkcZu 
izfr gsDVs;j ls ysdj 6-5 esxk xzke dkcZu izfr gsDVs;j ,dy iafä 
ç.kkyh esa jgkA ,dy&iafä ç.kkyh dh rqyuk esa 'kh'ke dh 
2&iafä;ksa okyh j{kd iêh ç.kkyh esa mPp okuLifrd dkcZu 
laxzg.k ntZ fd;k x;kA 'kh'ke ds 1&iafä okys j{kd ç.kkyh 
ij fofHkUu Qlyksa ds çHkko ls ik;k x;k fd 'kh'ke $ esFkh 
¼1-13&2-05 esxk xzke dkcZu izfr gsDVs;j½] 'kh'ke $ ljlksa 
¼1-03&1-38 esxk xzke dkcZu izfr gsDVs;j½ vkSj 'kh'ke $ puk 
¼0-99 esxk xzke dkcZu izfr gsDVs;j½ dh rqyuk esa 'kh'ke $ xsgw¡ 
¼4-6&5-8 esxk xzke dkcZu izfr gsDVs;j½ vk/kkfjr ç.kkyh esa 
vf/kdre okuLifrd dkcZu laxzg.k ik;k x;kA

 —f"k&m|kfudh ç.kkyh esa vf/kdre 
dkcZu&fLFkjhdj.k nj xksank $ ,yks osjk ¼6-48 esxk xzke izfr 
gsDVs;j  izfr o"kZ½ o blds ckn vkaoyk $ ,yks osjk ¼2-04 esxk 
xzke izfr gsDVs;j izfr o"kZ½ es ntZ dh xbZA flafpr —f"k&ou 
ç.kkyh esa vf/kdre dkcZu fLFkjhdj.k nj ekykckj uhe $ puk esa 
¼6-07 esxk xzke izfr gsDVs;j izfr o"kZ½ vkSj mlds ckn vjMq&,yks 
osjk ¼3-62 esxk xzke izfr gsDVs;j izfr o"kZ½ esa ikbZ xbZA ou i)fr 
dh btjkbyh ccwy vk/kkfjr ç.kkyh esa dkcZu fLFkjhdj.k 1-13 ls 
3-11 esxk xzke izfr gsDVs;j izfr o"kZ ik;k x;kA 'kh'ke dh j{kd 
,dy vkSj nksgjh iafä;ksa esa dkcZu&fLFkjhdj.k dh nj 0-23 ls 
0-67 esxk xzke izfr gsDVs;j izfr o"kZ ikbZ xbZA 'kh'ke dh 1&iafä 
j{kd iV~Vh ij fofHkUu Qlyksa ds çHkko ls ik;k x;k fd 'kh'ke $ 
ljlksa ¼0-28&0-34 esxk xzke izfr gsDVs;j izfr o"kZ½] 'kh'ke $ esFkh 
¼0-23 esxk xzke izfr gsDVs;j izfr o"kZ½] 'kh'ke $ puk 
¼0-20 esxk xzke izfr gsDVs;j izfr o"kZ½ dh rqyuk es vf/kdre 
okuLifrd dkcZu laxzg.k 'kh'ke $ xsgw¡ dh okrjks/kh iêh ç.kkyh 
eas ¼0-48&0-67 esxk xzke izfr gsDVs;j izfr o"kZ½ ik;k x;kA

Carbon stock and sequestration under various 

agroforestry systems 

Carbon stock: 

Carbon-sequestration:

Carbon stock was estimated in different 

land use systems (viz., agroforestry, agri-horticulture, 

agri-silvi, silviculture, shelterbelts) in Bikaner. Total 

vegetative carbon stock in irrigated agri-horti system was 
-1maximum of Cordia myxa - Aloe vera (51.8 Mg C ha ) 

followed by Emblica officinalis - Aloe vera (10.21 Mg C 
-1ha ). In agri-silvi systems, maximum vegetative carbon 

stock was recorded in Melia dubia- chickpea (18.22 Mg C 
-1 -1ha ) and Ailanthus excelsa - Aloe vera (18.08 Mg C ha ) 

systems. In silviculture system of Acacia tortilis, 

vegetative carbon stock ranged from 11.28-31.09 Mg C 
-1ha .

The total vegetative carbon stock in shelterbelts 

varied with number of rows, age and type of species and it 
-1 -1 ranged from 0.99 Mg C ha in single row to 6.5 Mg C ha  

in two rows shelterbelt systems. Higher vegetative carbon 

stock was recorded in 2-rows shelterbelt systems of 

Dalbergia sissoo as compared to 1-row systems. The 

effect of different crops on 1-row shelterbelt of D. sissoo 

showed that the shelterbelt of D. sissoo + wheat 

accumulated maximum vegetative carbon (4.6-5.8 Mg C 
-1ha ) as compared to the shelterbelts of D. sissoo + 

-1fenugreek (1.13-2.05 Mg C ha ), D. sissoo+ mustard 
-1(1.03-1.38 Mg C ha ) and D. sissoo + chickpea (0.99 Mg 

-1C ha ). 

 In agri-horti systems, maximum 

C-sequestration rate was in Cordia myxa + Aloe vera (6.48 
-1 -1Mg C ha  yr ) followed by Emblica officinalis + Aloe vera 

-1 -1(2.04 Mg C ha  yr ). In irrigated agri-silvi systems, Melia 

dubia + chickpea showed maximum carbon sequestration 
-1 -1rate (6.07 Mg C ha  yr ) followed by Ailathus excelsa + 

-1 -1Aloe vera (3.62 Mg C ha  yr ) in the active growth stage. 

In silviculture system of Acacia tortilis, the rate of carbon 
-1 -1sequestration ranged from 1.13-3.11 Mg C ha  yr . The 

rate of C- sequestration in single and double rows of 

shelterbelts of Dalbergia sissoo showed 0.23-0.67 Mg C 
-1 -1ha  yr . The 1-row shelterbelt of D. sissoo with wheat 

crop sequestered maximum vegetative carbon stock 
-1 -1(0.48-0.67 Mg ha  yr ) as compared to this shelterbelt 

-1 -1with mustard (0.28-0.34 Mg ha  yr ), fenugreek (0.23 Mg 
-1 -1 -1 -1ha  yr ) and chickpea (0.20 Mg ha  yr ) crops. 
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laxzfgr e`nk tSfod dkcZu ¼,lvkslh½% fofHkUu ç.kkfy;ksa dh 

0&100 lsa-eh- ijr esa laxzfgr e`nk tSfod dkcZu esa ik;k x;k fd 

vf/kdre laxzfgr e`nk tSfod dkcZu vksj.k Hkwfe esa ¼25-7 Vu izfr 

gsDVs;j½ vkSj mlds ckn ou i)fr ¼15-14&19-16 Vu izfr 

gsDVs;j½] —f"k&m|kfudh ¼14-5&15-2 Vu izfr gsDVs;j½ vkSj 

—f"k&ou ¼14-1&15-3 Vu izfr gsDVs;j½ ç.kkyh esa jgkA ,dy 

iafä ç.kkyh okys j{kd iêh esa lcls de laxzfgr e`nk tSfod 

dkcZu ¼10-6&14-8 Vu izfr gsDVs;j½ ik;k x;kA

tSlyesj esa fofHkUu Hkwfe mi;ksx ç.kkfy;ksa esa laxzfgr dkcZu 

dk vkadyu fd;k x;k ftles [kstM+h ¼flafpr½] [kstM+h ou 

i)fr] cksjM+h vkPNkfnr vksj.k] [kMhu esa [kstM+h o ccwy vk/kkfjr 

—f"k&okfudh ç.kkyh vkSj vukj&'kh'ke m|kfudh ç.kkyh dh 

rqyuk esa ugj fdukjs uhyfxjh ds o`{kkjksi.k esa vf/kdre dkcZu 

lap; ik;k x;k ¼fp= 3-4½A

tSoHkkj dkcZu laxzg.k ds vkdyu ds fy, 2] 13] 21 vkSj 56 

o"kZ iqjkus esagnh ds ikS/kksa dks m[kkM+k x;kA dqy tSoHkkj dkcZu 

laxzg.k ¼Hkwfe ds Åij o uhps dk tSoHkkj½ çfr gsDVs;j {ks= esa 

jksi.k dh mez ds lkFk c<+rk x;kA ;g 2 o"kZ ds o`{kkjksi.k esa 

1-7±0-5 esxk xzke dkcZu izfr gsDVs;j ls ysdj 56 o"kZ ds 

o`{kkjksi.k esa 12-6±2-7 esxk xzke dkcZu izfr gsDVs;j rd ik;k 

x;kA dkcZu eq[; :i ls Hkwfe ds uhps ds tSoHkkj esa laxzfgr gqvk] 

tks dqy dkcZu fLFkjhdj.k dk fofHkUu vk;q ds o`{kkjksi.k esa 66 

izfr”kr ls 74 izfr”kr ¼fp= 3-5½ ik;k x;k A

Ñf"k&okfudh vkSj vU; Hkwfe mi;ksx ç.kkfy;ksa es laxzfgr dkcZu

ikyh esa esagnh o`{kkjksi.k esa dkcZu fLFkjhdj.k

Soil organic carbon (SOC) stock: The SOC stock in the 

0-100 cm layer of different systems showed that oran 
-1lands have highest SOC stock (25.7 t ha ) followed by 

-1silviculture (15.14-19.16 t ha ), agri-horti (14.5-15.2 t 
-1 -1ha ) and agri-silvi (14.1-15.3 t ha ) systems. 

Shelterbelts with one row system had lowest SOC stock 
-1(10.6-14.8 t ha ). 

Carbon stock in different land use systems in 

Jaisalmer district was estimated and maximum carbon 

accumulation was recorded in canal plantation of 

Eucalyptus sp. followed by Prosopis cineraria in irrigated 

fields, silviculture of P. cineraria, bordi dominated orans, 

P. cineraria and  A. nilotica based agroforestry systems 

under khadin and silvi-horti systems of pomegranate and 

shisam (Fig. 3.4).

The henna plants were uprooted manually from 2, 

13, 21 and 56 years old henna plantations for estimation of 

biomass carbon stock in Pali. The total biomass carbon 

stock (above and below ground biomass) per hectare area 

increased with age of the plantation. It ranged from 
-11.7±0.5 Mg C ha  in 2 years of planting to 12.6±2.7 Mg C 

-1 ha in 56 years of planting. The carbon was mainly 

sequestered in below ground biomass (BGB) which 

accounted 66 to 74 per cent of total carbon stock in 

different aged plantation (Fig. 3.5).   

Carbon stock in different land use systems

Carbon sequestration in henna plantation

fp= 3-4 fofHkUu Hkw&mi;ksx ç.kkfy;ksa ds 71 {ks=ksa eas Hkwfe ds Åij dkcZu&laxzg.k
Fig. 3.4 Mean above ground C-stock of 71 sites involving different land use systems
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chdkusj esa fofHkUu ?kkl vk/kkfjr ç.kkfy;ksa esa dkcZu tCrhdj.k 
o 'keu 

vkWxsZuks&[kfut moZjd {kerk 

X;kjg o"kZ iqjkus /kkeu ¼lsadjl flfy;fjl½ o lso.k 
¼yslqjl flafMdl½ ?kkl vk/kkfjr iêhnkj lL;u ¼fLVªi Ø‚fiax 
ç.kkyh½ esa] ftlesa o"kkZ vk/kkfjr Qlyksa ¼Xokj o eksB½ dks Qly 
?kkl ds 3%1 ds vuqikr esa yxk;k x;k Fkk] ds v/;;u ls irk 
pyrk gS fd fofHkUu ?kkl vk/kkfjr ç.kkfy;ksa esa eq[; :i ls tM+ksa 
ds ek/;e ls tSoHkkj }kjk 0-12&0-21 Vu dkcZu MkbvkWDlkbM 
izfr gsDVs;j izfr o"kZ dk 'keu gks ldrk gS] ftlesa lcls vf/kd 
dkcZu MkbvkWDlkbM ¼0-21 Vu dkcZu MkbvkWDlkbM izfr gsDVs;j 
izfr o"kZ½ dk 'keu lso.k&Xokj ç.kkyh }kjk ik;k x;kA fofHkUu 
?kkl vk/kkfjr ç.kkfy;ksa tSls /kkeu&eksB] /kkeu&Xokj] 
lso.k&eksB o lso.k&Xokj esa e`nk }kjk Øe'k% 1-02] 1-13] 1-16  
vkSj 1-35 Vu dkcZu MkbvkWDlkbM izfr gsDVs;j izfr o"kZ dk 'keu 
ik;k x;kA laiw.kZ ç.kkyh esa lso.k&Xokj ç.kkyh }kjk vf/kdre 
¼1-55 Vu dkcZu MkbvkWDlkbM izfr gsDVs;j izfr o"kZ½] blds ckn 
lso.k eksB o /kkeu Xokj ¼1-30 Vu dkcZu MkbvkWDlkbM izfr 
gsDVs;j izfr o"kZ½ }kjk dkcZu 'keu gqvkA lHkh ?kkl vk/kkfjr 
ç.kkfy;ksa esa] /kkeu o eksB ç.kkyh U;wure dkcZu ¼1-14 Vu dkcZu 
MkbvkWDlkbM izfr gsDVs;j izfr o"kZ½ 'keu djrh gSA ,dy Qly 
}kjk 'keu ij dksbZ lkFkZd çHkko ugha ik;k x;kA

laLFkku us v‚xsZuks&feujy fçy ¼vks,eih½ fodflr fd;k gS 
tks fofHkUu [kuu dpjs dk mi;ksx djrk gS ftldh vkfFkZd :i 
ls O;ogk;Z fodYi ds :i esa iksVsf”k;e dh vkiwfrZ esa dkQh 
laHkkouk,a gSaA ljlksa] xsgw¡] cktjk vkSj ewax dh mit vkSj mit 
xq.kksa ij okf.kfT;d moZjd dh rqyuk esa vks,eih ds çHkko dk 

Carbon sequestration and mitigation in different 

grass based systems at Bikaner

Organo-mineral fertilizer use efficiency 

The study conducted in eleven year old grass based 

strip cropping system consisting of two grasses viz., 

Lasiurus sindicus and Cenchrus ciliaris planted in strips 

with rainfed crops (clusterbean and moth bean) grown in 

alleys of 3:1 crop grass ratio showed that the retention of 

biomass mainly through roots can mitigate 0.12-0.21 t 
-1 -1CO ha yr  in different grass based systems with 2 

-1 -1 maximum mitigation of 0.21 t CO ha yr in L. sindicus + 2  

clusterbean system. Soils can mitigate 1.02, 1.13, 1.16 
-1 -1 and 1.35 t CO ha yr in C. ciliaris + moth bean, C. ciliaris 2  

+ clusterbean, L. sindicus + moth bean  and L. sindicus + 

clusterbean, respectively over their sole cropping 

systems. In the system as a whole, Lasiurus sindicus + 

clusterbean system mitigate maximum carbon (1.55 t CO2 

-1 -1ha yr ) followed by L. sindicus + moth bean and C. 
-1 -1ciliaris + clusterbean (1.30 t CO ha yr ). Among all the 2 

grass based systems, C. ciliaris + moth bean system 
-1 -1mitigate minimum carbon (1.14 t CO ha yr ). Sole 2 

cropping did not produce any significant effect on CO2 

mitigation.

CAZRI has developed an Organo-mineral prills 

(OMPs) utilizing various mined waste which is having 

great potential in supply of K as an economically viable 

option. A field experiment was conducted to study the 

effect of OMPs in comparison to commercial fertilizer on 

fp= 3-5 esagnh ds fofHkUu vk;q ds o`{kkjksi.k esa laxzfgr tSoHkkj dkcZu
Fig. 3.5 Biomass carbon stock in different aged plantation of Henna

BGB-C: Below ground biomass carbon; AGB-C: Above ground biomass carbon
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v/;;u djus ds fy, ,d iz{ks= ç;ksx fd;k x;kA iksVsf”k;e 
fçYl ds vuq'kaflr ek=k ds cjkcj vkSj E;wfj,V v‚Q iksVk'k 
¼,evksih½ ds lkFk ykxw fd;k x;kA vuq'kaflr ek=k ds vuqlkj 
ukbVªkstu vkSj Q‚LQsfVd moZjd fn;k x;kA ifj.kke Li"V :i 
ls n”kkZrs gSa fd vks,eih vkSj ,evksih ds lkFk ljlksa dh mit esa 
fu;a=.k dh rqyuk esa Øe”k% 17 vkSj 4 çfr'kr dh c<+ksrjh gqbZ] 
tcfd xsgw¡ ds vukt dh mit esa Øe'k% 33 çfr'kr vkSj 24 
çfr'kr dh c<+ksrjh gqbZA blh rjg vks,eih ds vuqiz;ksx lss 
,evksih dh rqyuk esa ljlksa vkSj xsgw¡ dh mit esa 14 çfr'kr vkSj 
8 çfr'kr dh c<+ksrjh dhA blh rjg vks,eih ds mi;ksx ds lkFk 
mit ekinaMksa ¼cht lwpdkad% 100 cht otu½ dks Hkh lq/kkj ik;k 
x;kA blh rjg ds ifj.kke Hkk—vuqi&vkbZvkbZ,lvkj] bankSj vkSj 
—f"k foKku dsUnz] ikyh esa xsgw¡ ds fy, Hkh ns[ks x,A vks,eih vkSj 
,evksih ds lkFk cktjk vukt dh mit esa Øe'k% 41 çfr'kr vkSj 
22 çfr'kr dh c<+ksrjh gqbZ] tcfd ewax dh vukt dh mit esa 
Øe'k% 27 vkSj 12 çfr'kr dh c<+ksrjh gqbZA vks,eih ds vuqç;ksx 
ls ,evksih dh rqyuk esa cktjk vkSj ewax dh mit esa 15 çfr'kr 
vkSj 13 çfr'kr dh c<+ksrjh ikbZ xbZA

ukbVªkstu QkWLQksjl iksVk”k dh rqyuk esa vks,eih vkSj 
vks,eih ,oa lw{etho ¼QsfeVksfIll esysbZ½ esa mPp lL;u n{krk 
ikbZ xbZ tcfd ukbVªkstu QkWLQksjl dh rqyuk esa vks,eih vkSj 
vks,eih ,ao lw{etho ¼QsfeVksfIll esysbZ½ esa mi;ksx n{krk vf/kd 
ns[kh xbZA ukbVªkstu QkWLQksjl iksVk”k vkSj ukbVªkstu QkWLQksjl 
,oa vks,eih ds vuqiz;ksx ls e`nk dkcZfud dkcZu] ,atkbfed 
xfrfof/k;ksa ¼fMgkbMªkstust xfrfof/k] ¶yksjsflu MkbZlsVsV 
gkbMªksfyfll½ vkSj miyC/k iksVsf'k;e ds Lrj esa c<+ksrjh ntZ dh 
xbZA

izk;% [ksr ds dpjs ls rS;kj [kkn esa iks"kd rRoksa dh ek=k 
de gksrh gS] fo'ks"k :i ls QkLQksjl ¼0-2&0-4 çfr'kr½ vkSj 
iksVsf'k;e ¼0-3&0-6 çfr'kr½A dEiksLV esa iks"kd rRo dh ek=k esa 
lq/kkj dk ,d laHkkfor lk/ku j‚d&Q‚LQsV ¼vkj ih½ ¼20 çfr'kr 
ls de½ vkSj iksVsf'k;e&QsYMLikj ¼10 çfr'kr ls de½ tSls 
fuEu&Js.kh dh lkefxz;ksa ds vykok le`) v‚xsZuks&[kfut 
moZjdksa dks rS;kj djuk gSA

—f"k vif'k"V ¼[kjirokj vkSj Qly vo'ks"kksa½] fuEu Lrj 
QsYMLikj ¼7 çfr'kr iksVsf'k;e½] fuEu Lrj j‚d Q‚LQsV ¼18-9 
çfr'kr QkLQksjl½ vkSj lw{ethoh QsfeVksfIll esysbZ dk mi;ksx 
djds le`) v‚xsZuks&[kfut [kkn rS;kj djus ds nkSjku fofHkUu 
çeq[k iks"kd rRoksa esa ifjorZu dk v/;;u djus ds fy, ,d ç;ksx 
fd;k x;kA QsfeVksfIll esysbZ ftlesa QkWLQksjl vkSj iksVsf”k;e 

le`) [kkn cukuk

yield and yield attributes of mustard, wheat, 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 fertilizer were 

applied as per recommended doses. The results clearly 

indicate that with OMPs and MOP mustard grain yield 

was increased by 17 and 4 per cent respectively over 

control while wheat grain yield was increased by 33 and 

24 per cent respectively over control. Application of OMP 

increased mustard and wheat yield by 14 per cent and 8 

per cent in comparison to MOP. Similarly the yield 

parameters (seed index; 100 seed weight) were also 

improved with the application of OMPs. Similar results 

were also observed for wheat from ICAR-IISR, Indore 

and KVK, Pali.

With OMP and MOP pearl millet grain yield was 

increased by 41 and 22 per cent respectively over control 

while mung bean grain yield was increased by 27 per cent 

and 12 per cent respectively over control. Application of 

OMP increased pearl millet and mung bean yield by 15 per 

cent and 13 per cent in comparison to MOP.

Higher agronomic efficiency was observed in OMP 

and OMP + microbe (Femitopsis melei) in comparison to 

NPK while utilization efficiency was observed higher in 

OMP and OMP + microbe (Femitopsis melei) in 

comparison to NP. Application NPK and NP + OMP 

increased the level of soil organic carbon, enzymatic 

activities (dehydrogenase activity, fluorescein diacetate 

hydrolysis) and available potassium.

Generally composts prepared from farm wastes have 

low nutrient content, particularly P (0.2-0.4%) and K (0.3-

0.6%). A possible means of improving the nutrient content 

in compost is to prepare enriched organo-mineral 

fertilizers by addition of low-grade materials such as rock 

phosphate (RP) (<20%) and K-feldspar (<10%). An 

experiment was conducted to study the changes in various 

major nutrients during preparation of enriched organo-

mineral compost using farm waste (weeds and crop 

residues), low grade feldspar (7% K), low grade rock 

phosphate (18.9% P) and microbe Femitopsis melei that 

has potential to solubilise both P and K. Composting 

reduced the total carbon (C) but increased total N content 

as it progressed over time. This was reflected in the 

Enriched composting 



67

nksuksa dks ?kksyus dh {kerk gSA [kkn us dqy dkcZu dks de fd;k 
ysfdu dqy ukbVªkstu dh ek=k esa o`f) gqbZ tksfd le; ds lkFk 
c<+rh x;hA bldks dkcZu@ukbVªkstu vuqikr esa deh ls 
ifjyf{kr fd;k tk ldrk gSaA tgka iksVsf'k;e&QsYMLikj vkSj 
j‚d Q‚LQsV nksuksa dks vyx vyx :i ls feyk;k x;k vkSj ns'kh 
lw{ethoksa ds lkFk feyk;k x;k ogk¡ dqy QkLQksjl vkSj 
iksVsf'k;e esa mYys[kuh; o`f) ns[kh xbZA lw{etho QkLQksjl 
¼2-8&3-6 çfr'kr½ vkSj iksVsf'k;e ¼4-9&5-4 çfr'kr½ dks vf/kd 
?kksy nsrs gSaA v‚ylsu QkLQksjl vkSj veksfu;e ,lhVsV 
iksVsf'k;e dh ek=k esa [kkn ds lkFk mÙkjksÙkj c<+ksrjh gqbZA QkeZ 
dpjs dks fof'k"V lw{ethoksa ds lkFk&lkFk fuEu&Js.kh okys 
QsYMLikj vkSj j‚d Q‚LQsV dk mi;ksx djds [kkn }kjk ewY; 
of/kZr mRikn esa cnyk tk ldrk gSA

ikyh ftys es ckaMh unh ds vklikl ds xk¡oksa tokfM;k] 
dsjyk vkSj pVsyko ls diM+k m|ksx ds vif'k"V ty ls çHkkfor 
vkSj vçHkkfor —f"k Hkwfe ls feêh] ikuh vkSj ikS/kksa ds uewus dks 
,df=r fd;k x;kA unh ds nf{k.kh rV dh rqyuk esa mÙkjh rV esa 
çHkkfor Hkwfe dh lhek vf/kd ik;h x;hA çHkkfor feêh esa fpduh 
feV~Vhs] flYV vkSj jsr dh ek=k Øe'k% 13-8 ls 26-5 çfr'kr] 5 ls 
12-7 çfr'kr vkSj 62-4 ls 78-6 çfr'kr Fkh] tcfd vçHkkfor feêh 
es budh ek=k Øe'k% 11-4 ls 28-2 çfr'kr] 5 ls 15 çfr'kr vkSj 
56-8 ls 76-6 çfr'kr ik;h x;hA vçHkkfor feêh dh rqyuk es] 
çHkkfor feêh esa ih-,p-] fo|qr pkydrk] lksfM;e lks[ku vuqikr] 
fofue; lksfM;e çfr'kr] ?kqyu'khy lksfM;e çfr'kr] 

diM+k m|ksx ds vif'k"V ty ls çHkkfor e`nk dk fo'ys"k.k

decrease of the C/N ratio. Significant increases in total P 

and K were also observed where both K-feldspar and rock 

phosphate were added individually and combined along 

with native microbes. Microbes solubilise more of P (2.8-

3.6%) and K (4.9-5.4%). Olsen P and ammonium acetate 

K content increased progressively with composting. Farm 

wastes could be converted into a value-added product 

through composting using low-grade feldspar and rock 

phosphate along with specific microorganism. 

Soil, water and plant samples were collected from 

textile effluent affected and unaffected agricultural land 

around Bandi river from Jawadia, Kerla and Chatelao 

villages of Pali district. The extent of affected land was 

more in northern bank as compared southern bank of the 

river. The clay, silt and sand content in affected soils 

ranged from 13.8-26.5 per cent, 5-12.7 per cent and 62.4-

78.6 per cent, respectively while these values were 11.4-

28.2 per cent, 5-15 per cent and 56.8-76.6 per cent in 

unaffected soil. The affected soils has high pH, electrical 

conductivity (EC), sodium, sodium adsorption ratio 

(SAR), exchangeable sodium percentage (ESP), soluble 

sodium percentage (SSP), bicarbonate and residual 

sodium carbonate as compared to unaffected soils (Fig. 

3.6). The range of pH, EC, Na, Ca+Mg, K, bicarbonate, 

chloride and SAR of the water of the wells about one km 

Ex-situ analysis of textile effluent affected soils

fp= 3-6 diM+k m|ksx ds vif'k"V ty ls çHkkfor vkSj vçHkkfor feêh ds jklk;fud xq.k
Fig 3.6 Chemical properties of textile effluent affected and unaffected soils 
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ckbdkcksZusV vkSj vof'k"V lksfM;e dkcksZusV dh ek=k vf/kd ikbZ 
xbZ ¼fp= 3-6½A ckaMh unh rV ls yxHkx ,d fd-eh- nwj dqavksa ds 
ikuh ds ih-,p-] fo|qr pkydrk] lksfM;e] dSfY”k;e ,oa 
eSaXuhf”k;e] iksVsf”k;e] ckbdkcksZusV] DyksjkbM vkSj lksfM;e 
lks[ku vuqikr dh lhek Øe'k% 8-5 ls 8-6] 13-7 ls 28-4 Mslh 
lkbeUl izfr ehVj] 19-1 ls 23-1 feyhbD;q izfr yhVj] 50-4 ls 
103-2 feyhbD;q izfr yhVj] 0-3 ls 2-9 feyhbD;q izfr yhVj] 5 ls 
10 feyhbD;q izfr yhVj] 124 ls 315-6 feyhbD;q izfr yhVj] vkSj 
3-2 ls 4-3 ikbZ xbZ tcfd unh rV ds ikl dq,¡ es budh ek=k 
Øe'k% 8-2 ls 8-7] 15-8 ls 18-2 Mslh lkbeUl izfr ehVj] 23-1 
feyhbD;q izfr yhVj] 6-8 ls 30-8 feyhbD;q izfr yhVj] 0-9 ls 2-9 
feyhbD;q izfr yhVj] 9 ls 24-5 feyhbD;q izfr yhVj] 50 ls 250 
feyhbD;q izfr yhVj ,oa 5-9 ls 12-5 ikbZ xbZA 

“kq'd {ks= esa pkjk pqdanj dh Qly dh mi;qärk dk irk 
yxkus gsrq laLFkku vuqlUèkku {ks= o tksèkiqj vkSj ikyh ftys ds 
fdlkuksa ds [ksr ij ijh{k.k fd;s x,A blus Qjojh ds nwljs 
lIrkg ls vçSy ds igys lIrkg rd mR—"V xq.koÙkk okyh ÅtkZ 
ls Hkjiwj pkjk iznku fd;kA pkjs dh iSnkokj ¼rktk pkjs dk ot+u½ 
esa 156 Vu izfr gsDVs;j ¼cqokbZ ds 110 fnuksa ckn½ ls 245 Vu izfr 
gsDVs;j ¼cqokbZ ds 170 fnuksa ckn½ rd dh c<+ksrjh ikbZ xbZ 
¼fp= 3-7½A Qly vofèk ds c<+us ds lkFk tM+ksa dk vuqikr  Hkh 
c<+rk x;k ¼fp= 3-8½A fdlkuksa ds [ksr esa] 150&175 fnuksa dh 
Qly vofèk esa 85-4&116 Vu izfr gsDVs;j pkjk mit çkIr gqÃA

vatu o`{k ds tSoHkkj o laxzfgr dkcZu dk vkdyu djus ds 
fy, tSoHkkj o O;kl ¼Mhch,p½ ds laca/kksa dk mi;ksx Lora= :i ls 

bfofHkUu çk:ikas esa fd;k x;kA v‚yksesfVªd çk:i ¼Y = a × DBH ½ 

mPp mit okyh pkjk pqdUnj dk ewY;kadu

vatu o`{k dk vuqekfur tSo Hkkj çfr:i.k

away from the Bandi River Bank were 8.5-8.6, 13.7-28.4 
-1 -1 -1dS m , 19.1-23.1 meq L , 50.4-103.2 meq L , 0.3-2.9 meq 

-1 -1 -1 L , 5-10 meq L , 124-315.6 meq L and 3.2-4.3 while, it 
-1 -1was 8.2-8.7, 15.8-18.2 dS m , 23.1 meq L , 6.8-30.8 meq 

-1 -1 -1 -1L , 0.9-2.9 meq L , 9-24.5 meq L , 50-250 meq L , 5.9-

12.5 in the wells near the River Bank. 

Field and on farm trials were conducted in Jodhpur 

and Pali districts to find the suitability of fodder beet crop 

in arid zone. It provided excellent quality energy rich 

fodder from second week of February to first week of 

April. Both leaves and roots were highly palatable. The 

forage yield (on fresh weight basis) increased with the 
-1 -1crop duration i.e. 156 t ha  (110 DAS) to 245 t ha  (170 

DAS) (Fig. 3.7). The proportion of roots also increased 

with the crop duration (Fig. 3.8). On farmers' field, 
-185.4-116.0 t ha  forage yield was recorded in 150-175 

days crop duration. 

Estimation of biomass and carbon stock of 

Hardwickia binata in different models was fitted to the 

relationship between total biomass and diameter at breast 

height (DBH) as independent variable. Allometric model 
b(Y = a × DBH ) was the best performing model out of the 

models tested (logistic, gompertz, chapman, hill, 

allometric, linear and monomolecular) and fulfilled the 

validation criteria to best possible extent with AIC value 
2 of 12.65. The adjusted R values varied between 0.894 and 

Evaluation of high yielding fodder beet

Predictive biomass modelling in Hardwickia binata

fp= 3-7 iz{ks= esa pkjk pqdUnj Qly
Fig 3.7 Fodder beet crop in the field
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vU; çk:iksa ¼y‚ftfLVd] xksEiVZ~t] pkSieSu] fgy] ,ykesfVªd] 
yhfu;j vkSj eksukseksysD;wyj½ esa lcls vPNk çn'kZu djus okyk 
çk:i jgk] bl çk:i us 12-65 ,vkbZlh ds lkFk loksZÙke laHko 
lhek rd ekU;rk ekinaMksa dks iwjk fd;kA vleku tSoHkkj ?kVdksa 
ds fy, lek;ksftr R² eku 0-894 vkSj 0-989 ds chp jgkA 
fodflr çk:ikas dk mi;ksx vatu o`{k ds vyx vyx mez ds 
o`{kkjksi.k esa ?kVd okj tSoHkkj dk vuqeku yxkus ds fy, fd;k 
x;k ¼fp= 3-9½A lHkh o`{kksa dk dqy tSoHkkj 63-61 esxk xzke izfr 
gsDVs;j ¼14 o"kZ½ vkSj 139-55 esxk xzke izfr gsDVs;j ¼36 o"kZ½ ds 
chp jgkA vuqekfur laxzfgr tSoHkkj dkcZu laxzg.k ds lkFk 14 
o"kksaZ esa 28-39 esxk xzke izfr gsDVs;j ls ysdj 36 o"kZ iqjkus 
o`{kkjksi.k esa 63-35 esxk xzke izfr gsDVs;j ds chp Fkk] ftlesa 
dkcZu fLFkjhdj.k {kerk 1-60&2-02 esxk xzke izfr gsDVs;j izfr 
o"kZ FkhA

chdkusj ftys dh chdkusj] yw.kdjulj] dksyk;r vkSj Jh 
Mwaxjx<+ rglhyksa esa 68 LFkyksa ds j{kd ifV~V;ksa dk losZ{k.k fd;k 
x;kA 'kh'ke fdlkuksa }kjk lcls vf/kd ilan dh tkus okyh o`{k 
iztkfr gSa D;ksafd ;g Qlyksa ds lkFk de çfrLi/kkZ djrh gSa vkSj 
bldh ydM+h dk vkfFkZd ewY; Hkh gSA le; ds lkFk] lqj{kkRed 
¼ouhdj.k gsrq “kh?kz c<+us okys isM+½ j{kd iV~Vh ls mRiknd j{kd 
iV~Vh dh rjQ cnyko ns[kk x;k tgka 20 lky ls vf/kd dh 
j{kd iV~fV;ka vf/kdrj btjk;yh ccwy dh ikbZ xbZ] tcfd de 
vk;q lewg o`{k eq[; :i ls vkfFkZd egRo ds “kh”ke] uhe] vjMw 
vkfn FksA ;g Hkh ik;k x;k fd fdlkuksa }kjk bu j{kd ifV~V;ksa dks 

chdkusj ftys esa j{kd ifV~V;ksa dk izHkko

0.989 for difference biomass components. The developed 

models were used to estimate the component wise 

biomass in different aged plantations of H. binata 

(Fig. 3.9). The total biomass of plantations ranged 
-1 -1 between 63.61 Mg ha (14 years) and 139.55 Mg ha (36 

years). The estimated stored biomass carbon stock ranged 
-1 -1between 28.39 Mg ha  in 14 years to 63.35 Mg ha  in 36 

years old plantation with carbon sequestration potential 
-1 -1  ranging from 1.60-2.02 Mg ha  yr .

A survey of 68 sites in the tehsils of Bikaner, 

Lunkaransar, Kolayat and Sri Dungargarh in Bikaner 

district showed that shisham (Dalbergia sisoo) was the 

most preferred tree species for shelterbelt by farmers, due 

to lesser competition and future economic value of its 

timber. A shift from protective (fast growing trees for 

afforestation) to productive plantations was observed 

over time, as evidenced by the age grouping of 

shelterbelts, where > 20 year old shelterbelts were 

observed mostly of Acacia tortilis, while the lesser age 

group trees were mainly of Dalbergia sisoo, Azadirachta 

indica, Ailanthus excelsa and other trees of economic 

importance. It was also noted that the reason for planting 

these shelterbelts by majority of farmers were not only to 

Impact of shelterbelts 

fp= 3-8 pkjk pqdanj dh Qly dh mRikndrk vkSj tSoHkkj foHkktu
Fig. 3.8 Productivity and biomass partitioning of fodder beet crop
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yxkus dk dkj.k u dsoy ok;q }kjk feV~Vh ds dVko dks jksduk Fkk 
cfYd blds lkFk lkFk ydM+h tSls vkfFkZd ykHk vkSj isM+ksa }kjk 
Nk;k çnku djuk Hkh FkkA

pkanu ¼tSlyesj½ iz{ks= esa] jksi.k ds nks o"kZ i'pkr~ dkWfMZ;k 
?kjkQ ¼xwanh½ ds ikS/kksa ds fodkl ekud ;Fkk rus dh yackbZ] dkWyj 
O;kl] forku dk O;kl o {ks=Qy ,oa f}rh;d o`f) ,dy 
o`{kkjksi.k esa lso.k ?kkl ds lkFk ou&pkjkxkg i)fr dh vis{kk 
csgrj ik;s x;sA ou&pkjkxkg i)fr esa ikS/kkas dh vkSlru yackbZ 
142-8&156-3 ls-eh-] vkSlru dkWyj O;kl 29-4&35-2 fe-eh- ,oa 
vkSlru forku {ks=Qy 0-82&0-98 oxZehVj tcfd ,dy 
o`{kkjksi.k esa ikS/kksa dh vkSlru yackbZ 187-3&204-6 ls-eh-] vkSlr 
dkWyj O;kl 53-5&61-3 fe-eh- ,oa vkSlr forku {ks=Qy 
2-86&3-73 oxZehVj ik;k x;kA 

if'peh jktLFkku ds xeZ 'kq"d {ks= gsrq dkWfMZ;k ?kjkQ vk/kkfjr 
ou&pkjkxkg i)fr dk fodkl

reduce sand movement due to wind erosion, but also 

economic benefits like wood/timber and shade. 

In Cordia gharaf all growth parameters viz., plant 

height, collar diameter, crown diameter, crown spread  

and secondary growth after two years of planting  were 

better  in  sole plantation as compared to its silvipasture 

with sewan grass (Lasiurus sindicus) at Chandan 

(Jaisalmer). In silvipasture the mean plant height ranged 

from 142.8 to 156.3 cm, mean collar diameter from 29.4 to 
235.2 mm and mean crown area from 0.82 to 0.98 m  

whereas under sole plantation the mean plant height 

ranged from 187.3 to 204.6 cm, mean collar diameter 

from 53.5 to 61.3 mm and mean crown area was from 2.86 
2to 3.73 m . 

Cordia gharaf based silvi-pasture system for hot arid 

zone of western Rajasthan

fp= 3-9 v‚yksesfVªd çk:i ds vuqlkj dqy 'kq"d tSoHkkj ds fy, vuqekfur vkSj O;k[;kRed eku
Fig. 3.9 Plots of residuals against the value of predicted and explanatory variable 

for total dry biomass after fitting allometric model
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ew¡xQyh ds okLrfod ok"iksRltZu dk vkdyu

VekVj dh xzkf¶Vax gsrq lw[kk&jks/kh ewyo`ar 

ew¡xQyh Qly dk 50 fe-eh- lap;h iSu ok"ihdj.k ds 

vkèkkj ij 100] 80] 60 ,oa 40 çfr'kr flapkbZ Lrj ij ,dy 

yksM&lsy vkèkkfjr y?kq ykbZlhehVj esa mRiknu fd;k x;k ¼fp= 

4-1½A ewaxQyh esa lcls T;knk ok"iksRltZu ¼672-7 fe-eh-½ 100 

çfr'kr flapkbZ Lrj ij] blds ckn 571-1] 480-7] 392-5 fe-eh- 

Øe'k% 80] 60 ,oa 40 çfr'kr flapkbZ Lrj ij ekik x;kA ewaxQyh 

dk mRiknu 100] 80] 60 vkSj 40 çfr'kr flapkbZa Lrj ij Øe'k% 

3-6] 3-1] 2-0 ,oa 1-4 Vu çfr gsDVs;j ntZ fd;k x;kA 100 

çfr'kr flapkbZ Lrj dh rqyuk esa 80] 60 ,oa 40 çfr'kr flapkbZ 

Lrj ij mit esa Øe'k% 13-4] 42-9 ,oa 59-8 çfr'kr dh fxjkoV 

vkbZA Qyh cuus dh voLFkk ds nkSjku çdk'k la'ys"kd lfØ; 

fofdj.k dk mi;ksx 100] 80] 60 ,oa 40 çfr'kr flapkbZ Lrj ij 

Øe'k% 0-85] 0-84] 0-77 ,oa 0-72 ekik x;kA 

VekVj dh xzkf¶Vax ds fy, lw[kk&jks/kh ewyo`ar dk pquko 

djus gsrq] VekVj o caSxu ds lw[kk lfg".kqrk j[kus okys] iwoZKkr 

rhl tuuæO;ksa dk ewY;kadu fd;k x;kA ;g ç;ksx xeyksa esa 

fd;k x;k ftuesa ,d lsV dks lkekU; ek=k esa ikuh o nwljs dks 

lkekU; dk ek= 60 çfr'kr ikuh 45 fnu dh voLFkk rd fn;k 

x;kA tuuæO;ksa esa tM+ xyu dh leL;k “kwU; ls ysdj 45 

çfr'kr rd ikbZ xbZ ftldk vkSlr 17-5 çfr'kr FkkA ,sls 

tuuæO; ftuesa tM+ xyu dh leL;k 17-5 çfr'kr ls de Fkh] 

mUgsa vkxs v/;;u ds fy, pquk x;kA 

Quantification of actual evapotranspiration of 
groundnut

Drought hardy rootstocks for grafting of tomato

Groundnut was grown in single load cell based mini-
lysimeter tanks with 100, 80, 60 and 40 per cent deficit 
irrigation levels (50 mm cumulative pan evaporation) 
(Fig. 4.1). Actual evapotranspiration (ET ) of groundnut c

was maximum in 100 per cent irrigation level followed by 
80, 60 and 40 per cent irrigation with values of 672.7, 
571.1, 480.7 and 392.5 mm, respectively. The crop yield 

-1was 3.6, 3.1, 2.0 and 1.4 t ha  under 100, 80, 60 and 40 per 
cent irrigation levels, respectively. Decline in yield was 
13.4, 42.9, and 59.8 per cent under 80, 60 and 40 per cent 
irrigation levels compared to 100 per cent irrigation. 
Intercepted photosynthetically active radiation during 
reproductive phase of groundnut was 0.85, 0.84, 0.77 and 
0.72 under 100, 80, 60 and 40 per cent irrigation levels, 
respectively. 

Thirty potentially known drought tolerant diverse 
native genotypes belonging to cultivated tomato and 
brinjal and their wild relative species were evaluated. 
Experiment was conducted in pots and water deficit (WD) 
was imposed by irrigating one set of plants to 60 per cent 
irrigation level of the control throughout the 45-days 
growth period (after transplanting) under greenhouse. 
Among the genotypes, root rot infection ranged from 0 to 
45 per cent with average of 17.5 per cent. Those with less 
than average (i.e. 17.5%) root rot were selected as 
rootstocks for further studies.

,dhÑr Hkwfe ,oa ty lalk/ku izca/ku
Integrated Land and Water Resources Management

fp= 4-1 [ksr ,oa y?kq ykbZlhehVj esa ewaxQyh dh Qly
Fig. 4.1 Groundnut crop in field and mini-lysimeter
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vkj,Q4,] iatkc Nqgkjk] vdkZ fodkl] iwlk fcUnq] 

vkbZvkbZ,pvkj 1939 vkSj vkj,l&1 tuuæO; dh de ikuh dh 

n'kk dks lgu djus dh {kerk vU; ds eqdkcys dgha vf/kd gS 

¼fp=  4-2½A lHkh tuuæO;ksa esa ls] ikuh ds ruko ds fy, cSaxu 

¼iwlk fcanw½ dh çfrfØ;k loZJs"B Fkh D;ksafd blesa lcls vf/kd 

yach tM+ vkSj tM+ ds lkFk rus dk 'kq"d Hkkj Hkh lokZf/kd ik;k 

x;k ¼rkfydk 4-1½A tM+ laca/kh y{k.k ewY;kadu ds vk/kkj ij] 

tuuæO; vkj,Q 4,] iatkc Nqgkjk] vdkZ fodkl] iwlk fcUnq] 

vkbZvkbZ,pvkj 1939 vkSj vkj,l&1 nwljksa dh rqyuk esa vf/kd 

lfg".kq ik, x, vkSj ty ruko lfg".kqrk gsrq VekVj dks xzk¶V 

djus ds fy, ewyo`ar ds :i esa budk mi;ksx fd;k tk ldrk gSA

RF 4A, Pb. Chhuhara, Arka Vikas, IIHR 1939, Pusa 
Bindu and RS-1 were found superior to others (Fig. 4.2). 
Among all the genotypes, brinjal genotype Pusa Bindu 
produced maximum root and shoot biomass with longest 
root system (Table 4.1) under WD. Based on root targeted 
traits evaluation, genotypes RF 4A, Pb. Chhuhara, Arka 
Vikas, IIHR 1939, Pusa Bindu and RS-1 were found more 
hardy than others and can be used as rootstocks for 
grafting tomato for water stress tolerance.

The cucumber crop was raised in three different 
protected structures (S : naturally ventilated polyhouse, 1

Suitable protected structures for cucumber

fp= 4-2 fofHkUu tuuæO;ksa dk de ikuh dh n'kk esa 'kq"d tM+ Hkkj o fof”k"V tM+ ?kuRo
Fig. 4.2. Root DW and specific root density of different genotypes under water deficit
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[khjk dh [ksrh ds fy, mi;qä lajf{kr lajpuk,a

[khjk dh Qly dks rhu vyx&vyx lajf{kr lajpukvksa  

¼goknkj i‚yhgkml] dhVjksèkd usV gkml vkSj 'ksM usV gkml½ esa 

rhu ÇlpkÃ Lrj ¼100] 80 vkSj 60 çfr'kr½ ij mxk;k x;kA 

lajf{kr lajpuk,a Mkse vkdkj dh gSa tksfd mÙkj&nf{k.k fn'kk esa 

LFkkfir gSaA ;s 16 ehVj yackÃ vkSj 8 ehVj pkSM+kÃ ds lkFk 128 

oxZ ehVj dh gaS ¼fp= 4-3½A 

Qyksa dh yackÃ] pkSM+kÃ] Qy la[;k] Qy dk otu vkSj çfr 

ikS/kk mRiknu] goknkj i‚yhgkml esa 100 çfr'kr flapkbZ Lrj ij 

vfèkdre rFkk 'ksM usV gkml esa 60 çfr'kr flapkbZ Lrj ij de 

Fkh ¼rkfydk 4-2½A ikuh dh vfèkdre mi;ksx n{krk ¼34-72 fd-

xzk- çfr ?ku ehVj½ goknkj i‚yhgkml esa 60 çfr'kr flapkbZ Lrj 

ij vkSj U;qure ¼15-46 fd-xzk çfr ?ku ehVj½ 'ksM usV gkml esa 

100 çfr'kr flapkbZ Lrj Lrj ij ntZ dh x;hA 

S : insect proof net house and S : shade net house) with 2 3

three irrigation regimes (I :100%, I : 80% and I : 60% 1 2 3

ETc). The structures were of dome shape with single span 
2and north-south orientation having size of 128 m  with 16 

meter length and 8 meter width (Fig. 4.3).

The fruit length and girth was highest in naturally 
ventilated polyhouse under 100 per cent ETc level and 
least in shade net house under 60 per cent ETc. The fruit 
length and girth reduced as the irrigation deficit level 
increased. The fruit firmness increased with increase in 
water stress and it was highest in 60 per cent irrigation 
level irrespective of structures (Table 4.2). The WUE 
increased with increase in water deficit irrespective of 
protected structures and it was maximum at 60 per cent 

-3ETc (34.72 kg m ) in naturally ventilated polyhouse and 
-3least at 100 per cent ETc (15.46 kg m ) in shade net house. 

fp= 4-3 [khjk dh [ksrh ds fy, lajf{kr lajpuk,sa
Fig. 4.3 Protected structures for cucumber production

Naturally ventilated polyhouse Insect proof net house Shade net house
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gkbMªkstsy ç;ksx ij v/;;u

[kMhu {ks= esa Qly&ty mRikndrk 

ewax vkSj fry ij gkbMªkstsy ds pkj Lrjksa ;Fkk 0] 2-5] 5-0 

vkSj 7-5 fd-xzk- çfr gsDVs;j ds lkFk ç{ks= ijh{k.k fd;k x;kA 

feêh dh ueh dk fuLrkj.k Øfed jgk rFkk e`nk lar`fIr ¼o"kkZ½ ds 

16osa fnu 5-0 vkSj 7-5 fd-xzk- gkbZMªkstsy çfr gsDVs;j ds ç;ksx ls 

Øe'k% 6-9 vkSj 7-8 çfr'kr e`nk ueh ntZ dh xbZ ¼fp= 4-4½A ewax 

dh iSnkokj esa 2-5] 5-0 vkSj 7-5 fd-xzk- gkbMªkstsy çfr gsDVs;j ds 

rgr fu;a=.k dh rqyuk esa Øe'k% 10-5] 29-2 vkSj 33-3 çfr'kr  

o`f) ntZ dh xbZA blh çdkj fry esa 2-5] 5-0 vkSj 7-5 fd-xzk- 

gkbMªkstsy çfr gsDVs;j ls fu;a=.k dh rqyuk esa Øe'k% 13-6] 19-6 

vkSj 27-4 çfr'kr vf/kd iSnkokj çkIr gqbZA

tksèkiqj ftys ds xkao vthr uxj ¼ckojyh½ esa nks fdlkuksa 

ds [ksrksa dk p;u fd;k x;k] ftuesa ls ,d [ksr [kMhu ds Hkhrj 

vkSj nwljk [kMhu ds ckgj FkkA nksuksa [ksrksa esa 32 yk[k yhVj {kerk 

dh nks QkeZ rykÃ cuokÃ xÃ ftudk eki lrg ij 30 ehVj xquk 

30 ehVj rFkk isans dk eki 20 ehVj xquk 20 ehVj] xgjkÃ 5-06 

ehVj ,oa <ky dh yackÃ 7-11 ehVj FkhA bu nksuksa QkeZ rykb;ksa 

ls ty dk fjlko jksdus ds fu, vUnj dh rjQ 300 ekbØksu 

,pMhihÃ 'khV yxkÃ xÃA lkFk gh nksuksa QkeZ rykb;ksa ls Qlyksa 

dh ÇlpkÃ djus ds fy, lkSj ÅtkZ pkfyr 2 ,pih dk o‚Vj iEi 

Hkh yx;k x;kA [kjhQ _rq esa ewax] eksB rFkk Xokj Qlyksa dk 

Studies on hydrogel application

Crop-water productivity in khadin systems 

Field trial on mung bean and sesame was conducted 
with four levels of hydrogel i.e. 0, 2.5, 5.0 and 7.5 kg 

-1hydrogel ha . The soil moisture content remained high 
with hydrogel application (Fig. 4.4) which was 8.7 and 9.3 

-1per cent with 5.0 and 7.5 kg ha  hydrogel, respectively on 
th16  day of saturation (rainfall). Seed yield of mung bean 

-1 and sesame increased perceptibly up to 7.5 kg ha
hydrogel. In mung bean, 10.1, 27.7 and 30.8 per cent 
increase in grain yield was obtained with 2.5, 5.0 and 7.5 

-1kg ha  hydrogel, respectively as compared to control. 
Similarly in sesame, yield increase with 2.5, 5.0 and 7.5 

-1kg ha  hydrogel was 11.2, 22.2 and 27.4 per cent, 
respectively compared to control.

Two farmers' fields, one within a khadin and another 
outside khadin, were selected in village Ajeet Nagar 
(Bawarli) of Jodhpur district. Two water storage 
structures were constructed at both the fields. The 
capacity of each water storage structure is 3.2 million 
litres having trapezoidal shape and measuring 30 m x 30 m 
at top, 20 m x 20 m at bottom, height 5.06 m and slope 7.11 
m. These constructed water storage structures were lined 
with 300 micron HDPE sheet to prevent seepage losses of 
harvested water. For irrigation to the experimental crops, 
solar irrigation systems that comprised of 2-HP 
submersible water pump equipped with 2400 Wp PV 

fp= 4-4 gkbMªkstsy ds fofHkUu Lrjksa ij e`nk ueh ¼0&15 ls-eh-½ dk fuLrkj.k
Fig. 4.4 Soil moisture release pattern (0-15 cm) under various doses of hydrogel
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ç;ksx [kMhu {ks= ls ckgj okys [ksr esa yxk;k x;k FkkA bu 

Qlyksa dh mit rFkk mit dkjd rkfydk 4-3 esa fn, x, gSaA

ckojyh cEcksj vkSj vxksykbZ xk¡o ds nks p;fur rkykcksa ds 
tyxzg.k {ks= dk fMftVy mapkbZ e‚My 30 ehVj dh dk+jVkslkV 
Mse ls rS;kj fd;k x;k ¼fp= 4-5½A ckojyh cEcksj esa rkykc esa 
ikuh vkus dk ukyk 4-2 ehVj dh pkSM+kbZ vkSj 0-43 ehVj dh 
xgjkbZ ds lkFk vk;rkdkj Fkk] tcfd vxksykbZ esa izosf”kdk ukyk 
8-7 ehVj dh 'kh"kZ pkSM+kbZ] 2 ehVj dh uhps dh pkSM+kbZ vkSj 0-9 
ehVj dh xgjkbZ ds lkFk fo"ke prqHkZqt vkdkj dk FkkA

ckojyh cEcksj rkykc ds tyxzg.k {ks= esa 51 LFkkuksa ls vkSj 
vxksykbZ rkykc ds tyxzg.k {ks= esa ikap LFkkuksa ls 0&15 vkSj 
15&30 ls-eh- xgjkbZ ls feêh ds uewus ,df=r fd,k x,A ckojyh 
cEcksj rkykc dh feêh ds uewuksa esa 0&15 vkSj 15&30 ls-eh- feêh 
dh ijrksa esa ctjh ¼2 fe-eh- ls vf/kd½ dh ek=k Øe'k% 35-67±14-
06 izfr”kr vkSj 37-39±18-06 izfr”kr FkhA vxksykbZ rkykc ds 
uewus esa] 0&15 vkSj 15&30 ls-eh- feêh dh ijrksa ds fy, ctjh 
çfr'kr Øe'k% 24-98±15-36 izfr”kr vkSj 20-73±14-95 izfr”kr 
FkkA

ckojyh cEcksj vkSj vxksykbZ ds feêh ds uewuksa dh vkSlr 
ih-,p- 8-58±0-35 vkSj 8-63±0-48 Fkh vkSj feêh dh vkSlr 
yo.krk Øe'k% 0-56±1-4 vkSj 0-24±0-16 Msfl flesUl izfr ehVj 
FkhA ckojyh cEcksj vkSj vxksykbZ rkykcksa dh feêh esa iksVsf'k;e 
dh ek=k mPp vFkkZr Øe'k%  330±143 vkSj 650±178 fd-xzk- izfr 
gsDVs;j Fkh] tcfd vkSlr Q‚LQksjl dh ek=k de Fkh ¼Øe'k% 
6-1±2-3 vkSj 5-3±1-3 ihih,e½A ckojyh cEcksj vkSj vxksybZ 
rkykc dh feêh esa tSfod dkcZu dh ek=k Øe'k% 0-14±0-05 vkSj 
0-08±0-03 izfr”kr FkhA ckojyh cEcksj xk¡o ds fluyh rkykc ds 
tyxzg.k {ks= dh feÍh esa ikuh fjlus  dh fLFkj nj 30 fe-eh- izfr 
?kaVk FkhA

oSKkfud iz;klksa }kjk xk¡oksa ds rkykcksa dk iqu#)kj

modules were installed at both the sites. Experiments on 
clusterbean, mung bean and moth bean were conducted on 
the non-khadin field during kharif season and results are 
given in Table 4.3. 

Digital elevation model of the catchment area of two 
selected ponds in Baorli Bambore and Agolai villages 
were extracted from CARTOSAT DEM with a resolution 
of 30 m (Fig. 4.5). Inlet channel at Baorli Bambore was 
rectangular in shape with channel width of 4.2 m and 
depth of 0.43 m, whereas channel at Agolai was of 
trapezoidal shape with top width of 8.7 m, bottom width of 
2 m and depth of 0.9 m. 

Undisturbed soil samples from 51 locations in 
catchment area of Baorli Bambore pond and five locations 
in catchment area of Agolai pond were collected from 
0-15 and 15-30 cm depths. Gravel (>2 mm) percentage in 
soil samples of Baorli Bambore pond was 35.67±14.06 
per cent and 37.39±18.06 per cent, for 0-15 and 15-30 cm 
soil layers, respectively. In samples from Agolai pond, 
gravel percentage was 24.98±15.36 per cent and 
20.73±14.95 per cent, for 0-15 and 15-30 cm soil layers, 
respectively. 

Average pH of soil samples from Baorli Bambore 
and Agolai was 8.58±0.35 and 8.63±0.48; and average 

-1soil EC was 0.56±1.4 and 0.24±0.16 dS m , respectively. 
Potassium content in soils of Baorli Bambore and Agolai 

-1ponds was high i.e. 330±143 and 650±178 kg ha , 
respectively, while average phosphorus content was low 
(6.1±2.3 and 5.3±1.3 ppm, respectively). Organic carbon 
content in soils of Baorli Bambore and Agolai ponds was 
0.14±0.05 per cent and 0.08±0.03 per cent, respectively. 
Steady state infiltration rate of Sinli talab at Baorli 

-1Bambore village was 30 mm h .

Revival of village ponds through scientific 
interventions
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nksuksa v/;;u LFkyksa ij fMftVy o"kkZ ekid vkSj fMftVy 

ty Lrj fjdkMZj yxk, x, FksA p;fur rkykcksa ds tyxzg.k {ks= 

ds o"kkZ&viokg laca/kksa dk v/;;u fd;k x;kA tqykbZ ls flracj 

2018 ds nkSjku ckojyh cEcksj vkSj vxksykbZ esa Øe'k% 6 vkSj 8 

o"kkZ fnolksa esa] 120 fe-eh- vkSj 132 fe-eh- dqy o"kkZ ntZ dh xbZA 

vxksykbZ xk¡o esa dsoy ,d ckj ukys esa çokg ns[kk x;k] tcfd 

ckojyh xk¡o esa bl rjg dh ?kVuk rhu ckj ns[kh xbZA

djat ¼iksaxkfe;k fiukVk½ ds 150 ikS/ks vkSj uhe 

¼,tkfMjdVk bafMdk½ ds 50 ikS/ks ukyh dh <ky ds fLFkjhdj.k 

vkSj feêh dk dVko de djus ds fy;s nksuksa rkykcksa ds ukyksa ds 

lkFk yxk, x,A vxksykbZ ds ukys dks lkQ fd;k x;k rkfd ikS/kksa 

esa flapkbZ nh tk ldsA ikS/kk  jksi.k ds ckn pkj ckj ikS/kksa dks 100 

yhVj izfr ikS/ks dh nj ij flapkbZ nh xbZA

rkykcksa esa feV~Vh Hkjko dks de djus ds fy, e`nk laj{k.k ds 

mik;% 

Digital rain gauge and digital water level recorders 
were installed at both the study sites. Rainfall-runoff 
relationships of the catchment area of the two selected 
ponds were studied. During July to September 2018, total 
rainfall of 120 and 132 mm was recorded at Baorli 
Bambore and Agolai, in 6 and 8 rainy days, respectively. 
Channel flow was observed only once at Agolai village 
while at Baorli village such events were observed three 
times.

 One hundred fifty saplings of karanj (Pongamia 
pinnata) and 50 saplings of neem (Azadirachta indica) 
were planted along the channels of both the ponds for 
bank stabilization and to check soil erosion. Channel at 
Agolai was cleaned so that irrigation can be given to 
saplings. Irrigation was given to the plants four times after 

-1plantation @ 100 litre plant .

Soil conservation measures to reduce silt load in 
ponds:

fp= 4-5 ckojyh cEcksj xk¡o ¼v½ vkSj vxksykbZ xk¡o ¼c½ esa rkykc LFkyksa ds tyxzg.k {ks= dk fMftVy Å¡pkbZ e‚My
Fig. 4.5 Digital elevation model of the catchment area of pond sites at (A) Baorli Bambore village and (B) Agolai village 

(A) (B)
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Fkkjikjdj xk;ksa dh mRiknu {kerk

cdfj;ksa dk mRiknu çn'kZu

HksM+ksa dk mRiknu çn'kZu

vuqla/kku vkSj LFkkuh; xk;ksa dh uLy lq/kkj ds mís'; ls 

laLFkku esa ikyh xbZ  Fkkjikjdj uLy dh xk;ksa dh mRiknu vkSj 

çtuu {kerk dk ewY;kadu fd;k x;kA lewg dk vkSlr nqX/k 

mRiknu 305&fnuksa esa 1875-9 yhVj vkSj 331-7 fnuksa esa 2170-9 

yhVj ik;k x;kA xk;ksa dk ,d fnu esa vf/kdre nw/k mRiknu 

vkSlr 8-98 yhVj jgkA nqX/k dky esa çfrfnu nw/k mRiknu 

¼,eokbZ@,y,y½ ds vkSj C;kar varjky dk çfrfnu nw/k mRiknu 

¼,eokbZ@lhvkbZ½ vkSlr Øe'k% 6-57 vkSj 5-35 yhVj ik;k x;kA 

lewg dk  vkSlr nqX/kghu dky 91-3 fnu vkSj nks C;kar ds chp dk 

varjky 437-2  fnu ik;k x;kA lewg dh xk;ksa dk nks C;karksa ds 

chp dsoy 3 eghus dh vof/k ds fy, vuqRiknd jguk 'kq"d {ks= esa 

Fkkjikjdj xk;ksa dh mPp çtuu {kerk dks bafxr djrk gSA

ekjokM+h vkSj icZrljh uLyksa dh cdfj;ksa ds mRiknu 

çn'kZu dk ewY;kadu fd;k x;kA dqy çtuu ;ksX; cdfj;ksa esa ls  

68-4 çfr'kr ekjokM+h vkSj 84-6 çfr'kr icZrljh cdfj;ka C;kbZA 

tqM+oka tUe dsoy icZrljh cdfj;ksa ¼9-1 çfr'kr½ esa ns[kk x;kA 

C;kus ds le; ekjokM+h cdfj;ksa esa cPpksa vkSj o;Ld dk vkSlr 

otu 2-3 vkSj 30-8 fd-xzk vkSj ijcrljh cdfj;ksa esa cPpksa vkSj 

o;Ld dk vkSlr otu Øe'k% 2-74 vkSj 35-9 fd-xzk- ik;k x;kA 

ekjokM+h cdfj;ksa esa 3 vkSj 6 eghus dh vk;q esa eknk cPpksa dk 

vkSlr 'kkjhfjd Hkkj Øe'k% 9-3 vkSj 11-1 fd-xzk- vkSj uj cPpksa dk 

Hkkj Øe'k% 9-1 vkSj 12-2 fd-xzk- ik;k x;kA ijcrljh cdfj;ksa esa 

3 vkSj 6 eghus dh vk;q esa eknk cPpksa dk otu Øe'k% 9-8 vkSj 

11-5 fd-xzk- vkSj uj cPpksa dk otu Øe'k% 10-7 vkSj 12-7 fd-xzk 

ntZ fd;k x;kA nSfud nw/k fjd‚MZ ds vk/kkj ij cdfj;ksa ds nw/k 

mRiknu çn'kZu esa ekjokM+h cdfj;ksa dh nw/k dh vkSlr iSnkokj 

216-6 fnuksa esa 117-9 yhVj ik;h x;hA blh çdkj ijcrljh 

cdfj;ksa us 214-5 fnuksa esa vkSlr 118-1 yhVj nw/k dk mRiknu 

fd;kA ekjokM+h vkSj ijcrljh cdfj;ksa dk ,d fnu esa vf/kdre 

vkSlr nw/k mRiknu Øe'k% 968-0 vkSj 997-5 fe-yh- ik;k x;kA

ekjokM+h vkSj tSlyesjh HksM+ksa esa igyh C;kar vxLr ds eghus 

esa vkSj nwljh fnlacj esa gqbZA dqy çtuu ;ksX; HksM+ksa esa ls 92-0 

Production performance of Tharparkar cattle herd

Production performance of goats

The production and reproduction performance of 
Tharparkar cattle maintained at the Institute for research 
and demonstration with the objective to conserve this 
breed in its native tract and to supply genetic superior 
bulls for up-gradation of local cattle was evaluated. The 
average lactation milk yield of the herd was 1875.9±115.4 
L in 305-days and 2170.9±164.4 L in a lactation period of 
331.7±19.8 days. Average peak yield of cows was 
8.98+0.31 L. The milk yield per day of lactation length 
(MY/LL) and per day of calving interval (MY/CI) were 
also estimated to analyze the efficiency of milk 
production against lactation length and calving interval 
traits. The average MY/LL and MY/CI were 6.57±0.35 
and 5.35±0.38 L, respectively. The average dry period of 
the herd was 91.3±18.2 days and the interval between two 
calvings was 437.2±22.5 days. Tharparkar cows remained 
unproductive only for 3 months period in between two 
calvings indicating their high reproductive efficiency 
even under the arid condition.

The production performance of Marwari and 
Parbatsari breeds of goat was evaluated. Mating took 
place once in a year during July to August and 
subsequently kidding occurred during December. Out of 
total breedable animals, 68.4 per cent Marwari and 84.6 
per cent Parbatsari does kidded during the period. 
Twining was observed only in Parbatsari goats (9.1%). 
The average birth weight and weight of dams at kidding 
were 2.3 kg and 30.8 kg in Marwari goats and 2.74 kg and 
35.9 kg in Parbatsari goats. Based on the fortnightly data, 
the average body weights of Marwari kids at 3 and 6 
months were 9.3 and 11.1 kg for female and 9.1 and 12.2 
kg for male, respectively. For Parbatsari goats, the values 
of 3 and 6 months body weights were 9.8 and 11.5 kg for 
female and 10.7 and 12.7 kg for male, respectively.

The milk production performance of goats based on 
daily milk record indicated average milk yield of Marwari 
goats to be 117.9 L during lactation length of 216.6 days. 
Similarly, Parbatsari goats yielded 118.1 L milk in a 
lactation length of 214.5 days. The average peak yield of 
Marwari and Parbatsari goats were 968.0 and 997.5 ml, 
respectively.  

i'kq/ku mRiknu ,oa izca/ku lq/kkj
Improvement of Livestock Production and Management 
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çfr'kr ekjokM+h vkSj 90-0 çfr'kr tSlyesjh HksM+sa C;kbZA ekjokM+h 

HksM+ esa C;kus ds le; cPps vkSj ek¡ dk vkSlr otu Øe'k% 3-0 vkSj 

32-4 fd-xzk vkSj tSlyesjh esa Øe'k% 3-36 vkSj 30-9 fd-xzk FkkA 

eseuksa esa 'kkjhfjd c<+okj ds fo'ys"k.k esa ik;k x;k fd 3 vkSj 6 

eghus dh vk;q esa ekjokM+h eknk eseuksa dk vkSlr 'kkjhfjd Hkkj 

Øe'k% 11-2 vkSj 16-6 fd-xzk- Fkk vkSj uj eseuksa dk vkSlr 

'kkjhfjd Hkkj 12-6 vkSj 16-7 fd-xzk- FkkA tSlyesjh HksM+ksa ds 3 vkSj 

6 eghus ds eknk eseuksa dk vkSlr 'kkjhfjd otu 9-98 vkSj 15-9 

fd-xzk- vkSj uj eseuksa dk 9-0 vkSj 13-2 fd-xzk- ik;k x;kA

fuEu xq.kork okys eksB dk mi;ksx c<+kus ds fy, leku 

C;kUr okyh Fkkjikjdj xk;ksa ij 13 lIrkg dh vof/k ds fy, ,d  

ç;ksx fd;k x;kA nks lIrkg dh ç;ksx iwoZ vof/k ds ckn] mipkj 

lewg dh  çR;sd xk; dks çfrfnu ,d fd-xzk- eksB pwjh ¼10&12 

?kaVs ds fy, 0-25 çfr'kr uedhu ?kksy esa fHkxksbZ xbZ ¼'kq"d inkFkZ 

92 izfr'kr( ØwM çksVhu 24-6 çfr'kr½ f[kyk;k x;kA nkus dh 

ek=k esa ,d fd-xzk- dh deh dh xbZ vkSj vko';drkuqlkj lw[kk 

pkjk miyC/k djk;k x;kA tcfd fu;a=.k lewg ds xk;ksa dks 

vko';drk ds vuqlkj ckaVk vkSj pkjk f[kyk;k x;kA ftu xk;ksa 

dks eksB pwjh f[kykbZ xbZ muds nSfud nqX/k mRiknu ¼7-05 yhVj 

çfr i'kq çfrfnu½ esa o`f) gqbZ tks fu;a=.k lewg ¼6-42 yhVj çfr 

i'kq çfrfnu½ ls 9-77 çfr'kr vf/kd FkhA blh rjg ls nSfud ty 

xzg.k esa Hkh lq/kkj gqvk ¼rkfydk 5-1½A 

leku C;kUr okyh 8 nq/kk: Fkkjikjdj xk;ksa ds nw/k dh 

iSnkokj ij fjtdk ¼vkyenkj&51½ pkjk f[kykus ds çHkko dk 

vkdyu djus ds fy, 9 lIrkg dk ,d ç;ksx fd;k x;kA rhu 

lIrkg ds ç;ksx&iwoZ vof/k ds ckn 36 fd- xzk- gjk pkjk fjtdk 

ds :i es ¼'kq"d inkFkZ 16 izfr'kr( ØwM çksVhu 19-81 çfr'kr½ 

çk;ksfxd xk;ksa dks çfrfnu f[kyk;k x;k rFkk vko';drk 

vuqlkj ckaVk vkSj lw[kk pkjk fn;k x;kA tcfd fu;a=.k lewg dh 

xk;ksa dks gjk pkjk ugha f[kyk;k x;k ysfdu ckaVk ,oa ikuh leku 

:i ls fn;k x;kA çk;ksfxd xk;ksa dks gjk pkjk f[kykus ls nSfud 

nqX/k mRiknu ¼4-39 yhVj çfr i'kq çfrfnu½ esa o`f) gqbZ tks dh 

fu;a=.k lewg ¼4-09 yhVj çfr i'kq çfrfnu½ ls 7-23 çfr'kr 

vf/kd FkhA

Fkkjikjdj xk;ksa ds Hkkstu vkSj ty xzg.k ,oa nw/k mRikndrk ij 

eksB pwjh dk çHkko

Fkkjikjdj xk;ksa ds nw/k mRiknu ij fjtdk pkjk f[kykus dk 

çHkko

Production performance of sheep 

Effect of feeding of moth bean churi on water intake, 
fodder intake and milk yield 

Effect of feeding of lucerne on milk yield of cows

In Marwari and Jaisalmeri sheep, the first lambing in 
sheep occurred in the month of August and next in 
December. Out of total breedable animals, 92.0 per cent 
Marwari and 90.0 per cent Jaisalmeri ewes lambed during 
the period. No twining was observed in sheep flocks. The 
average birth weight and weight of dams at lambing were 
3.0 kg and 32.4 kg in Marwari and 3.36 kg and 30.9 kg in 
Jaisalmeri sheep, respectively. The growth performance 
was analyzed in lambs, the average body weights of 
Marwari lambs at 3 and 6 months were 11.2 and 16.6 kg 
for female and 12.6 and 16.7 kg for male, respectively. 
The body weights of 3 and 6 months were 9.98 and 15.9 kg 
for female Jaisalmeri sheep and 9.0 and 13.2 kg for male, 
respectively. 

For utilizing moth bean seeds of inferior quality as 
feed material, a feeding trial was conducted for 13 weeks 
on lactating Tharparkar cows of similar milk production 
stage. After two weeks of pre-experiment period, one kg 
moth bean churi (coarsely ground grains, Dry matter  
92%; Crude protein  24.6%) soaked in 0.25 per cent brine 
solution for 10-12 hours was fed daily to each cattle (Av. 
body weight 331.8±17.51 kg) of the treatment group. 
Concentrate required was reduced by one kg and dry 
fodder was provided as per requirement. Cows under 
control group (Av. body weight 331.0±21.64 kg) were fed 
with concentrate and fodder as per requirement. The per 

-1 -1day milk yield (7.05 L d  cow ) of cows under experiment 
increased by 9.77 per cent as compared to the cows under 

-1 -1control group (6.42 L d  cow ), similarly, the daily water 
intake also improved (Table 5.1). 

A feeding trial was taken for nine weeks on eight 
lactating Tharparkar cows of similar milk production 
stage on Tharparkar cattle to assess the impact of lucerne 
(Alamdar-51) feeding on the milk yield during winter and 
summer seasons. After three weeks of pre-experiment 
period, 36 kg green fodder (DM 16%; CP 19.81%) was fed 
daily to cows (av. body weight 366±15 kg) under 
treatment group. Concentrate and dry fodder were 
provided as per requirement. While the cows (Av. body 
weight 338±26 kg) under the control group were not fed 
green fodder; other feeding and watering were the same. 

-1 -1The daily milk yield (4.39 L d  cow ) of cows under 



79

cdjh ,oa HksM+ ds cPpksa ij usfi;j gkbfczM dk gjk pkjk f[kykus 

dk çHkko

cdfj;ksa vkSj HksM+ksa ds 3&4 eghus dh  vk;qoxZ ds c<+rs cPpksa 

ij usfi;j gkbfczM ds gjs pkjs dk çHkko tkuus ds fy, ,d ç;ksx 

fd;k x;kA fu;a=.k lewg dks Lruiku ds lkFk dsoy elwj dk 

lw[kk pkjk fn;k x;k] tcfd çk;ksfxd lewg dks Qjojh ls tqykbZ 

ds e/; rd 7 fd-xzk çfrfnu vfrfjä rktk dVk gqvk usfi;j 

gkbfczM ¼85 çfr'kr tSfod inkFkZ vkSj 13-34 çfr'kr ØwM çksVhu½ 

fn;k x;kA gkykafd 'kjhj ds otu esa c<+ksrjh lkaf[;dh; :i ls 

leku Fkh] ysfdu usfi;j gkbfczM f[kyk, x, cdjh ds cPpksa esa 

fu;a=.k ¼fp= 5-1½ dh rqyuk esa 'kjhj otu c<+ksrjh vis{kk—r 

vf/kd FkhA HksM+ ds cPpksa ds 'kjhj Hkkj esa c<+ksrjh esa Hkh blh rjg 

dh ço`fÙk ns[kh xbZA

experiment was increased by 7.23 per cent as compared to 
-1 -1the cows under control (4.09 L d  cow ) group.

Trials were conducted to assess the effect of feeding 
napier hybrid fodder to growing of 3-4 months age goat 
kids. The control group was provided lentil straw ad 
libitum only in addition to suckling whereas treatment 
group was provided 7 kg additional freshly chopped 
Napier hybrid (85% OM and 13.34% CP) daily from 
February to mid-July. Though the gain in body weight was 
non-significant, the goat kids fed with Napier hybrid 
showed comparatively higher body weight gain compared 
to control (Fig. 5.1). Similar trend in body weight gain 
was observed for sheep lambs. 

Feeding trial of napier hybrid to growing goat and 
sheep

fp= 5-1 cdjh ds cPpksa ij usfi;j gkbfczM f[kykus dk çHkko
Fig 5.1 Feeding effect of Napier hybrid on the body weight of goat kids 
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usfi;j gkbfczM vk/kkfjr pkjk mRiknu ç.kkyh 

[kjhQ _rq esa usfi;j gkbfczM yxk;k x;k rFkk rhu pkjk 
nygu ;Fkk poyk] frryh eVj ,oa lse dks varj&Qly ds :i 
esa mxk;k x;kA jch esa çR;sd [kjhQ pkjk nyguksa ds ckn vDVwcj 
esa fjtds dh cqvkÃ dh xÃA usfi;j gkbfczM dh rhu dVkÃ 
flrEcj ls fnlEcj rd rFkk [kjhQ pkjk nyguksa dh dVkÃ 
flrEcj ekg esa dh xÃA usfi;j gkbfczM ls çkIr gjs ,oa lw[ks pkjs 
dh mit esa pkjk nyguksa ds varj&Qly ds :i esa mxkus ls 
lkaf[;dh; :i ls dksÃ vUrj ugÈ Fkk ¼rkfydk 5-2½A gjs pkjs dh 
mit 64-0 Vu ls 70-88 Vu çfr gsDVs;j rFkk lw[ks pkjs dh mit 
10-99&12-06 Vu çfr gsDVs;j FkhA 

pkjk nyguksa esa lcls vf/kd gjk ¼14-68 Vu çfr gsDVs;j½ 
,oa lw[kk ¼2-24 Vu çfr gsDVs;j½ pkjk lse ftldks 40 fd-xzk- 
QksLQksjl çfr gsDVs;j fn;k x;k Fkk] ls çkIr gqvk tks fd 
lkaf[;dh; :i ls frryh eVj ls çkIr gjs ,oa lw[ks pkjs ls vfèkd 
Fkk ¼rkfydk 5-3½A [kjhQ pkjk nyguksa esa 40 rFkk 60 fd-xzk-
QkLQksjl çfr gsDVs;j fd nj ls Mkyus ls bu pkjk nyguksa ls 
çkIr gjs ,oa lw[ks pkjs fd mit esa lkaf[;dh; :i ls dksÃ vUrj 
ugÈ FkkA  rhuksa nyguksa es lcls vf/kd gjk ,oa lw[kk pkjk  lse 
ls feyk tks fd frryh eVj ls çkIr gjs ,oa lw[ks pkjs ls Øe'k 66 
,oa 51 çfr'kr vfèkd FkkA

Fkksj vk/kkfjr f=&pØh; —f"kokfudh] ftlesa nks o`{k 
çtkfr;ka ¼lYokMksjk vksysvksbMst vkSj çkslksfil lhusjsjh;k½] rhu 

dPN] xqtjkr esa Fkksj vk/kkfjr Ñf"kokfudh ekWMy 

Potential of napier hybrid based fodder production 
systems  

Evaluation of cactus pear based agroforestry models 
in Kachchh 

An experiment was conducted with seven treatments 

on Napier hybrid as base crops and three legumes viz., 

cowpea (Vigna unguiculata), butterfly pea (Clitoria 

ternatea) and sem (Lablab purpureus) as intercrops 

during kharif season. Napier hybrid was cut thrice from 

September to December for recording growth attributes 

and fodder yield. Similarly, legumes were harvested in the 

month of September for fodder yield. The green and dry 

fodder yield from Napier hybrid remained at par 

irrespective of the legumes grown as an intercrop (Table 

5.2). The green fodder yield varied from 64.02 to 70.88 t 
-1 -1ha  while dry fodder yield from 10.99 to 12.06 t ha .

Among different legumes grown at varying levels of 
-1phosphorus, L. purpureus receiving 40 kg P ha  recorded 

-1 -114.68 t ha  green and 2.24 t ha  dry fodder which was 

significantly higher than fodder yield observed with C. 
-1ternatea (Table 5.3). The application of 40 and 60 kg P ha  

did not affect the green and dry fodder yield of legumes. 

Among the legumes, L. purpureus remained at par with V. 

unguiculata and yielded 66 and 51 per cent higher green 

and dry fodder yield, respectively over C. ternatea.    

Growth attributes of different components of cactus-
based three-tier agroforestry system consisting of two 
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Fkksj çkfIr;ka] [dktjh ckWVsuhdy xkMZu ¼dktjh ch-th-½] Dyksu 
1308 ,oa ch;udk esdksej ¼ch-,e-½] ,oa nks ?kkl çtkfr;ka 
¼MkbdsUFkh;e ,uqysVe ,oa Liksjkscksyl ekthZusV~l½ ds fofHkUu 
?kVdksa ds o`f)xq.kksa dk ewY;kadu fd;k x;kA 21 ekg Ik”pkr~ 
lYokMksjk vksysvksbMst dh Å¡pkbZ] dkWyj O;kl] Økmu O;kl rFkk 
”kk[kkvksa dh la[;k ¼Øe”k% 158-0 ls-eh-] 24-5 fe-eh-] 180-4 ls-eh-  
,oa 10 'kk[kk çfr ikS/kk½ çkslksfil lhusjsjh;k dh rqyuk esa ¼Øe”k% 
82-0 ls-eh-] 14-2 fe-eh- ,oa 72-1 ls-eh- ,oa 3-7 'kk[kk çfr ikS/kk½ 
vf/kd ik;h x;hA Fkksj dh rhu çkfIr;kas esa ch;udk esdksej esa 
vf/kd vkSlr Å¡pkbZ ¼65-5 ls-eh-½] gRFkksa dh yEckbZ ¼21-9 ls-eh-½ 
vkSj gRFkksa dh vf/kdre pkSMkbZ ¼10-8 ls-eh-½ ntZ dh x;hA tcfd 
dktjh ckWVsuhdy xkMZu esa gRFkksa dh la[;k ¼12-5 çfr ikS/kk+½] ubZ 
dksaiyksa dh la[;k ¼4-0 çfr ikS/kk½] Økmu O;kl ¼53-7 ls-eh-½ rFkk 
gRFkksa dh eksVkbZ ¼13-0 fe-eh-½ ik;h xbZA Fkksj dh çkfIr 1308 esa 
lcls de vkSlr ÅWpkbZ ¼59-0 ls-eh-½] gRFkksa dh yEckbZ ¼21-8 ls-
eh-½] gRFkksa dh vf/kdre pkSMkbZ ¼10-3 ls-eh-½] ubZ dksaiyksa dh 
la[;k ¼1-3 çfr ikS/kk+½] Økmu O;kl ¼37-1 ls-eh-½ rFkk gRFkksa dh 
eksVkbZ ¼12-1 fe-eh-½ ik;h x;hA ?kklksa esa MkbdsUFkh;e ,uqysVe esa 
Liksjkscksyl ekthZusV~l dh rqyuk esa vf/kd vkSlr Å¡pkbZ 
¼92-17 ls-eh-½ vkSj dYyksa dh la[;k ¼42-2 çfr xqPNk ½ ntZ dh 
x;hA tcfd Liksjkscksyl ekthZusV~l esa xqPNk O;kl ¼25-78 ls-eh-½ 
MkbdsUFkh;e ,uqysVe ¼20-90 ls-eh-½ dh rqyuk esa vf/kdre ntZ 
fd;k x;kA

jksi.k ds Ng ekg i”pkr~] pkjss ;ksX; yo.ke`nksn~fHkn~ 
çtkfr;ksaa ;Fkk Liksjkscksyl ekÆtusVl] ,syqjksil ySxksiksbM~l] 
L;qMk U;wfM¶yksjk vkSj Øslk ØsfVdk esa vfèkdre “kk[kk la[;k 
L;qMk uqfM¶yksjk esa ¼16 çfr ikSèkk½ rRi'pkr~ ,syqjksil 

dPN] xqtjkr esa yo.ke`nksn~fHkn~ dh pkjs ;ksX; çtkfr;ka

trees (Salvadora oleoides and Prosopis cineraria), three 
cactus pear accessions (CAZRI Botanical Garden, Clone 
1308 and Bianca Macomer) and two grass species 
(Dichanthium annulatum and Sporobolus marginatus) 
were evaluated. After 21 months of planting, height, collar 
diameter, crown diameter and number of branches were 
higher (158.0 cm, 24.5 mm, 180.4 cm and 10 branches 

-1plant ) in S. oleoides as compared to P. cineraria (82.0 
-1 . cm, 14.2 mm, 72.1 cm and 3.7 plant )  Among the three 

accessions of cactus pear, Bianca Macomer (BM) 
recorded more growth in terms of average  plant height 
(66.5 cm), cladode length (21.9 cm) and cladode width 
(10.8 cm) while CAZRI Botanical Garden recorded more 

-1growth in terms of number of cladodes (12.5 plant ), 
-1number  of new sprouts per plants (4.0 plant ), crown 

diameter (53.7 cm) and cladode thickness (13.0 mm). 
Clone 1308 showed minimum growth in terms of average 
height (59.0 cm), cladode length (21.8 cm) and cladode 

-1width (10.3 cm), number of new sprouts (1.3 plants ), 
crown diameter (37.1 cm) and cladode thickness (12.1 
mm). In grasses, D. annulatum recorded higher height 

-1(92.17 cm) and number of tillers (42.2 tussock ) as 
compared to S. marginatus. However, maximum tussock 
diameter was recorded in S. marginatus (25.78 cm) as 
compared to D. annulatum (20.90 cm).

Among four palatable halophytes, Suaeda nudiflora 
had maximum number of branches or tillers per plant (16) 
followed by Aleuropus lagopoides, Sporobolus 
marginatus (4.2 each) and Cressa cretica (2.80) after six 

Palatable halophytes for enhancing fodder resources 
in Kachchh, Gujarat
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ySxksiksbM~l] ¼4-2½ Liksjkscksyl ekÆtusVl ¼4-2½ vkSj Øslk ØsfVdk 
¼2-80½ esa ik;h x;hA vfèkdre gjk tSo Hkkj çfr ikSèkk L;qMk 
U;wfM¶yksjk ¼141-00 xzke½ mlds ckn ,syqjksil ySxksiksbM~l 
¼130-52 xzke½ vkSj Liksjkscksyl ekÆtusVl ¼111-00 xzke½ esa ik;k 
x;kA gkykafd] Liksjkscksyl ekÆtusVl esa vfèkdre 'kq"d inkFkZ 
¼55-6 xzke çfr ikSèkk½ rRi'pkr~ ,- ySxksiksbM~l ¼51-38 xzke çfr 
ikSèkk½ esa jgkA 

vfèkdre gjk ¼6-18 Vu çfr gsDVs;j½ vkSj lw[kk ¼3-57 Vu 
Áfr gsDVs;j½ pkjs dk mRiknu Liksjkscksyl ekÆtuVl esa ntZ 
fd;k x;k] blds i”pkr~ L;qMk U;wfM¶yksjk ¼gjk 5-34 Vu Áfr 
gsDVs;j vkSj lw[kk 3-03 Vu Áfr gsDVs;j½ rFkk ,- ySxksiksbM~l 
¼gjk 4-72 Vu Áfr gsDVs;j vkSj lw[kk 2-66 Vu Áfr gsDVs;j½ esa 
pkjk iSnkokj jghA Øslk ØsfVdk esa lcls de gjk ¼2-15 Vu Áfr 
gsDVs;j½ vkSj lw[kk ¼1-32 Vu Áfr gsDVs;j½ pkjk dh iSnkokj ik;h 
x;hA 

LFkkuh; :i ls miyC/k [kk| lalk/kuksa vkSj foyk;rh ccwy  
Qyh ikmMj ¼ihtsihih½ ls cus i'kq vkgkj feJ.k ¼rkfydk 5-4½ 
dk ijh{k.k HksM+ksa ij fd;k x;kA vatu ?kkl vk/kkfjr lajf{kr 
pjkxkg ij fu;fer pjkbZ ds vykok HksM+ksa dks mlds lewg ds 
fglkc ls rhu le&ukbVªkstu vkSj yxHkx le&dSyksjh ladsafær 
feJ.k Vh 0 ¼fu;a=.k½] Vh 1 vkSj Vh 2 ftlesa Øe'k% 0] 27 vkSj 47 
çfr'kr foyk;rh ccwy Qyh ikmMj Fkk] çfr i'kq çfr fnu 250 
xzke dh nj ls fn;k x;kA foyk;rh ccwy Qyh ikmMj okyk  
ladsafær feJ.k HksM+ksa esa dkQh Lohdk;Z vkSj #fpdj ik;k x;kA 
ikjaifjd vkgkj ?kVd dh txg ihtsihih ikmMj feyk vkgkj 
ysus okyh HksM+ksa ds otu esa o`f) gqbZA 'kkjhfjd Hkkj] C;kar dh la[;k 
vkSj LokLF; Bhd jgus ls HksM+ dh mRikndrk c<+ tkrh gSA bl 
vkgkj ls i'kq vkgkj ij gksus okys O;; esa 500 #i;s çfr fDoaVy 
dh cpr gksus dk vuqeku gSA

i'kqvksa ds fy, LFkkuh; :i ls miyC/k xSj&ijaijkxr pkjk 
lalk/ku

months of planting  in Kachchh, Gujarat. Maximum fresh 
biomass per plant was recorded in S. nudiflora  (141.00 g) 
followed by A. lagopoides (130.52 g), S. marginatus 
(111.00 g) and C. certica (26.25 g). However, S. 

-1marginatus produced maximum dry matter (55.6 g pl ), 
-1)followed by A. lagopoides (51.38 g pl . 

-1 -1The maximum green (6.18 t ha ) and dry (3.57 t ha ) 

fodder production was recorded in S. marginatus, 
-1  followed by S. nudiflora (green- 5.34 t ha and dry- 3.03 t 

-1 -1ha ) and A. lagopoides  (green- 4.72 t ha  and dry 2.66 t 
-1 -1ha ).  C. cretica gave the lowest green (2.15 t ha ) and dry 

-1(1.32 t ha ) fodder yield.

A feeding trial of Prosopis juliflora pods powder 

(PJPP) containing concentrate mixture prepared from 

locally available feed ingredients (Table 5.4) was 

conducted on sheep. Apart from routine grazing on 

Cenchrus based protected pasture, three iso-nitrogenous 

and nearly iso-caloric concentrate mixture designated as 

T0 (control), T1 and T2 having 0, 27 and 47 per cent of 

whole Prosopis juliflora pods powder respectively, were 
-1given to group wise animals @ 250 g animal  every day.  

Concentrate mixture having P. juliflora pods powder 

(PJPP) was observed to be quite acceptable and palatable 

to sheep and suckling sheep fed with 27 and 47 per cent in 

concentrate mixture replacing conventional feed 

ingredient showed an increase in body weight. This feed 

increases sheep productivity in terms of body weight gain, 

number of lambing and maintaining good health and is 

estimated to save Rs. 500 per quintal on feed.

Locally available non-conventional feed resources for  

livestock 
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xwank ds Qyksa ls ikWyhlSdjkbM dk fu"d"kZ.k

vukj ds vif'k"V ls tSolfØ; ?kVd

dqeV ds xksan }kjk nkyphuh ds rsy dk lw{e&dSIlwyhdj.k 

Ckktjk ¶+ysDl ds çlaLÑr mRikn

xwank ds Qyksa ls i‚yhlSdjkbM ds fu"d"kZ.k ds fy, ,d 
fofèk fodflr dh xbZA ,atkbeksa dks fuf"Ø; djus vkSj Qyksa dk 
Hkwjkiu jksdus ds fy, lkcqr Qyksa dks ikap feuV ds fy, xeZ ikuh 
esa j[kk x;kA Qyksa dks vklqr xje ty esa fupksM+ dj o xqByh 
fudky dj yslnkj inkFkZ vyx fd;k x;kA de lkaærk okys 
gkbMªksDyksfjd vEy dk ç;ksx dj i‚yhlsdsjkbM dk vo{ksi.k 
fd;k x;kA blds mijkar vo{ksi dks Nku dj ikuh ls èkks;k x;kA 
lQ+sn ikmMj dks Ýht+ Mªk;j esa lq[kk;k x;k vkSj MsfldsVj esa 
gok&can 'khf'k;ksa esa j[kk x;kA bl fofèk ls çkIr i‚yhlsdsjkbM 
dk jax gYdk gksrk gSA xwank ds xkSan vkSj fofHkUu lkaærk ds mi;qä 
IykfLVlkbt+j dk mi;ksx djds ,d ubZ çdkj dh f>Yyh rS;kj 
dh xbZ tks tSo vi?kVuh; vkSj ikuh esa ?kqyu'khy FkhA 

vukj ds fNyds vkSj cht] vukj ds jl&m|ksx ds vif'k"V 
mRikn gSaA jl fudkyus ds ckn] vukj ds fNyds vkSj cht gok esa 
lq[kk, x,A fofHkUu foyk;d feJ.kksa dk mi;ksx djds vukj ds 
fNyds ls VSfuu vkSj ,aFkkslk;fuu ;qä vdZ çkIr fd;k x;kA lw[ks 
vukj ds chtksa ls rsy Hkh fudkyk x;kA

dqeV ds xksan dk ç;ksx dj] LçsMªkbax çfØ;k }kjk nkyphuh 
ds lxaèk rsy ls lw{e&laiqfVr mRikn fodflr fd;k x;kA 205 
fMxzh lsfYl;l ços'k&ekxZ dk rkieku] 100 fMxzh lsfYl;l 
fuxZe ekxZ dk rkieku vkSj 12 vkj-ih-,e- dh Hkj.k nj] LçsMªkbax 
ls lw{e&laiqfVr mRikn çkIr djus ds fy, mi;qä ikbZ xbZA 
ços'k&ekxZ dk rkieku de j[kus ;k mPp Hkj.k nj ij LçsMªkbax 
djus ij d.kksa ds xhyk jgus vkSj fpidus dh leL;k gqbZA 
iquxZfBr ik;l dk vkSlr d.k vkdkj 1005-2 ,u-,e- FkkA çkIr 
lw{e&laiqfVr ikmMj dk mi;ksx Hkkstu vkSj is; inkFkksZa dk 
tk;dk c<+kus djus ds fy, fd;k tk ldrk gSA

cktjk dh ¶ysÇdx e'khu esa csyu ¼jksyj½ ds eè; fudkl 
LFkku dks 0-1 fe-eh- ls 0-5 fe-eh- ds eè; j[kdj e'khu dk {kerk 
ijh{k.k fd;k x;kA tSls&tSls csyu ds eè; fudkl LFkku dks 0-1 
fe-eh- ls 0-5 fe-eh- rd c<+k;k x;k] ¶+ysDl dh yackÃ 5-3 fe-eh- 
ls ?kVdj 2-4 fe-eh- rFkk pkSM+kÃ 9-2 fe-eh- ls 4-44 fe-eh- gks x;h 
tcfd eksVkÃ 0-5 fe-eh- ls c<+dj 1-5 fe-eh- gks x;hA vkSlr ueh 
dh ek=k 8-11 izfr”kr ij cktjk ¶+ysDl dk vkHkklh ?kuRo 349-5 
ls 590-7 fd-xzk- çfr ?ku ehVj ik;k x;kA jksyj ds eè; fudkl 

Extraction of polysaccharide from Cordia myxa fruits

Bioactive components from pomegranate waste

Gum arabic for micro-encapsulation of cinnamon oil

Pearl millet flakes based multi-nutritional instant food 
products 

A method was developed for extraction of 
polysaccharide from Cordia myxa fruits. Intact fruits were 
kept in hot distilled water for five minutes to deactivate 
enzymes and prevent browning. Mucilage was separated 
from fruits by squeezing out the stone and dissolving in 
hot distilled water. Precipitation of polysaccharides was 
carried out by addition of dilute HCl, followed by 
filtration and washing. The white solid was dried in freeze 
dryer and kept in air tight vials in a desiccator. The 
polysaccharide obtained through this method is light in 
colour. A novel biodegradable, water soluble film was 
prepared using Cordia myxa gum and a suitable 
plasticizer at different concentrations. 

Pomegranate peel and seeds are waste products of 
pomegranate juice industry. After extraction of juice, 
pomegranate peel and seeds were air dried. Extract 
containing tannins and anthocyanins were obtained from 
pomegranate peel using different solvent combinations. 
Oil was also extracted from dried pomegranate seeds.

Microencapsulated product of cinnamon oil was 
developed using gum arabic by spray drying process. 
Spray drying at inlet temperature of 205°C, outlet 
temperature of 100°C and feed rate of 12 rpm was suitable 
for  obtaining  fine microencapsulates. Spray drying at 
lower inlet temperature or higher feed rate resulted in 
wetting and sticking of particles. The average particle size 
of reconstituted emulsion was 1005.2 nm. The obtained 
microencapsulated powder can be used for flavouring 
food and beverages. 

The performance of pearl millet flaking machine 
was evaluated with the variable clearance range of 0.1 to 
0.5 mm set between flaking rollers. As the roller clearance 
was increased from 0.1 to 0.5 mm, the length and width of 
flakes decreased from 5.2 to 3.09 mm and 4.44 to 2.76 
mm, respectively, whereas the thickness of flakes 
increased from 0.5 to 1.5 mm.  The bulk density of flakes 

-3was 349.5-590.7 kg m  at the mean moisture content of 
8.11±0.07 per cent. At the lowest roller clearance of 0.1 
mm, around 50 per cent grains were broken. Hence, roller 
clearance of 0.2 mm was found optimum. 

ikni mRikn ,oa ewY; lao)Zu
Plant Products and Value Addition
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LFkku dks 0-1 fe-eh- djus ij 50 çfr'kr ¶+ysDl VwVs gq, çkIr gq,A 
vr% cktjk dh ¶ysÇdx e'khu esa jksyj ds eè; fudkl LFkku 0-2 
feyhehVj j[kuk ¶+ysDl  cukus gsrq mfpr ik;k x;kA 

¶+ysDl ds vU; HkkSfrd o dk;kZRed xq.k tSls vkHkklh 
?kuRo] ty vo'kks"k.k {kerk] olk vo'kks"k.k {kerk] ik;lu 
lwpdkad] ik;lu fLFkjkad vkfn çlaLdj.k fØ;k] 20 feuV 
fHkxksuk $ 5 feuV Hkki }kjk idkuk] ij lcls mi;qä ik;s x,A 
cktjk ds ¶+ysDl ls dÃ çlaL—r mRikn tSls gsYFk ckj] pksdysV] 
iksgk o [kÈp vkfn cuk, x, ¼fp= 6-1½A

o"kZ ¼2017&2018½ ds nkSjku dktjh xksan mRçsjd ls dqy 
19300 dqeV ds o`{kksa dk mipkj fd;k x;kA ftlds 
ifj.kkeLo:i yxHkx 8-67 Vu vjch xksan dk mRiknu gqvkA 
fofHkUu ftykas tSls fd tks/kiqj ¼'ksjx<+] Qyksnh rglhy½] ckM+esj 
¼ck;rq] pksºVu rglhy½ vkSj tSlyesj] ukxkSj] >qa>quwa vkSj ikyh 
ftyksa ds xzkeksa ds fdlkukas us bl rduhd dks o`gn~ :i ls 
viuk;kA bl o"kZ vjch xkSan dk vkSlr ewY; LFkkuh; cktkj esa : 
800 çfr fd-xzk- FkkA blls mijksä xzkeksa ds fdlkukas us : 54-00 
yk[k dh vk; vftZr dhA

çkÑfrd jky ,oa xksan dk mRiknu] çlaLdj.k vkSj ewY; lao/kZu

Physical and functional quality of flakes like bulk 
density, water absorption index, fat absorption capacity, 
emulsion activity and emulsion stability were found 
optimum in case of pre-treatment of seeds(20 min soaking  

+ 5 min steaming), which was selected for flakes  

production. Different processed products namely health 
bar, chocolate, instant poha mix, kheench, etc. were 
developed (Fig. 6.1) with pearl millet flakes as core 
ingredient.

During the period (2017-18), 19300 trees of Acacia 
senegal were treated by CAZRI gum inducer, resulting in 
production of approximately 8.67 t of gum Arabic. In 
farmers of more than 45 villages in Chouhtan and Baytu 
tehsils of Barmer district; Shergarh and Phalodi tehsils of 
Jodhpur district; and some villages of Nagaur, Jhunjhunu 
and Pali districts have adopted the gum inducing 
technology in large scale. This year the average rate of 
gum Arabic was Rs. 800/- per kg in local market. Thus, 
farmers of said villages earned revenue of Rs. 54.00 lacs.

Harvesting, processing and value addition of natural 
resins and gums

Kheench Poha

fp= 6-1 Ckktjk ¶+ysDl ds çlaL—r mRikn
Fig. 6.1 Processed products of pearl millet flakes

Health Bar Chocolate
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xqxy eas xkSan mRçsj.k rduhdh dk ekudhdj.k 

[ktwj ds Mksdk voLFkk esa dVkbZ i'pkr~ mi;ksx djus dh 

rduhd dk fodkl

lkeku vk;q&vkdkj ds xqxy o`{kksa dk xqxy xkSan mRçsjd 

¼ththvkbZ½] dktjh xkSan mRçsjd ¼lhthvkbZZ½ vkSj dktjh xqxy 

mRçsjd ¼dsthvkbZ½ ls mipkfjr fd;k x;kA fu;a=d lewg 

vuqmipkfjr FkkA çR;sd lewg esa o`{k dh vkSlr ÅapkbZ 183-9 ls-

eh- ntZ dh xbZA vkSlr o`{k QSyko 185-6 ls-eh- ,oa vkSlr ?ksjk 

26-1 ls-eh- ik;k x;kA lhthvkbZ ls mipkfjr o`{k ls vkSlr xqxqy 

49-53 xzke ÁkIr dh x;hA ththvkbZ ds lkFk 11-67 xzke xqxy 

ÁkfIr çfr o`{k ntZ dh x;hA

[ktwj dh pkj fdLekas cjgh]  [knjkoh] [kykl ,oa [kq.ksth 

ds Mksdk voLFkk esa xqByh lfgr ,oa xqByh jfgr Qyksa ds Hkkj esa 

U;wure dkf;Zd otu esa deh ,oa vf/kdre xwnk çkfIr ds fy, 

fofHkUu vof/k;ksa ds fy, ¼5] 7 ;k 9 fnu½ lkSj futZyhdj.k fd;k 

x;kA lkSj Mªk;j mipkj dk cjgh ,oa [knjkoh fdLeksa ds nksuksa 

ekudksa ih,yMCY;w ¼dkf;Zd otu esa deh] çfr'kr½ ,oa vkjih 

¼xwnk çkfIr] çfr'kr½ ij lkFkZd çHkko ik;k x;k fdUrq [kykl ,oa 

[kq.ksth ij vlkFkZd çHkko ns[kk x;kA [ktwj dh pkj fdLekas esa 

fofHkUu mipkj ls dkf;Zd otu esa deh 46-8 ls 64-0 çfr'kr ,oa 

xwnk çkfIr 34-4 ls 53-8 çfr'kr jgh ¼rkfydk 6-1½A 

Standardization of gum inducer technique for 
Commiphora wightii

Development of post harvest technique for date palm 
at doka stage

Even aged 112 plants with similar structural traits 
were treated with Guggul gum inducer (GGI), CAZRI 
gum inducer (CGI) and Kajari gum inducer (KGI) control 
group was also kept. Average plant height in each group 
was 183.9 cm. Average canopy was 185.6 cm with 26.1 
cm average girth. Maximum average oleo-resin yield of 

-1guggul was 49.53 g plant  when plants are treated with 
CGI. In case of GGI oleo-resin yield of guggul were 

-1recorded 11.67 g plant .

Fruits of four date palm cultivars viz., Barhee, 
Khadrawy, Khalas and Khunezi were solar dried with or 
without stone at doka stage for different periods (5, 7 or 9 
days) for optimizing treatment for minimum 
physiological loss in weight (PLW) and maximum 
recovery percentage (RP).  There was significant effect of 
the solar drying treatment on both the parameter of PLW 
(%) and RP (%) in the cultivar Barhee and Khadrawy but 
non-significant effect in the cultivar Khalas and Khunezi. 
Physiological loss in weight and recovery percentage in 
solar dried fruits ranged from 46.8 to 64.0 per cent and 
from 34.4 to 53.8 per cent, respectively (Table 6.1).  
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ew¡xQyh] thjk ,oa vj.Mh ds fy, lefUor dhV çca/ku ekWMîwy 

dk fodkl  

vjaMh

thjk

vjaMh dh nks fdLeksa Tokyk&48&1 vkSj thlh,p&7 esa 
vaxekjh vkSj i.kZ  fpÙkh ¼vYVsusZfj;k VsU;qflek] v- iksjkbZ ,oa v- 
jsfluh½] ldksZLiksjk i.kZ fpÙkh ¼ldksZLiksjk jsflusyk½] dhVksfe;e 
,Vªksczqfu;e] jksfey QQwan ¼ysfoyqyk VkSfjdk½] Eykfu ¼Qqtsfj;e 
iztkfr] usfDVª;k fgeSVhdksdk½ vkSj pkjdksy xyu ¼eSØksQksehuk 
Qslhvksfyuk½ QQwan tfur jksxksa esa çeq[k ik;s x, tcfd eq[; 
dhV leL;k tsflM vkSj lQsn eD[kh dh FkhA 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 xbZ ¼rkfydk 7-1½A tcfd mipkj Vh3] 
Vh4] Vh6 vkSj Vh7 ftlesa Qly ij nks ckj uhe ds 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 Vh 7 }kjk 
tsflM vkSj lQsn eD[kh dh la[;k esa fu;a=.k dh rqyuk esa 
lokZf/kd deh ns[kh x;hA

mipkj Vh7 }kjk vf/kd mit] jksxksa rFkk dhVksa dh la[;k esa 
deh ns[kh xbZA bl mipkj esa chtksa dks VªkbdksMsjek fofjMh vkSj 
dkcsZ.Mthe rFkk e`nk dks uhe [kyh ,oa oehZ dEiksLV ds lkFk 
mipkfjr fd;k x;k rFkk Qly ij nks ckj uhe ds rsy vkSj 
mlds ckn esykfFk;ku vkSj  fMuksdsi dk fNM+dko fd;k x;k FkkA 
fdLe thlh,p&7 us Tokyk&48&1 dh rqyuk esa vPNk çn'kZu 
fd;kA mipkj Vh 7 }kjk fu;a=.k dh rqyuk esa nksuksa fdLeksa 
Tokyk&48&1 ¼2040 fd-xzk- çfr gsDVs;j½ vkSj thlh,p&7 ¼2554 
fd-xzk- çfr gsDVs;j½ esa Øe”k% 26-62 vkSj 27-48 izfr”kr vf/kd 
mit ntZ dh x;hA 

thjs dh nks fdLeksa vkjtsM&19 vkSj vkjtsM&223 esa QQwan 
tfur jksxksa esa >qylk ¼¶;wtsfj;e vksfDlLiksje½] tM+ xyu 
¼¶;wtsfj;e çtkfr½ vkSj i.kZ vaxekjh ¼vkyVjusfj;k czqUlkbZ vkSj 
vkyVjusfj;k çtkfr½ izeq[k :i ls ik;s x,A thjk esa çeq[k dhV 
leL;k ekbtl ijfldkbZ uked ,fQM dh FkhA 

Integrated pest management modules for cumin, 

groundnut and castor 

Castor

Cumin

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 

spp., Nectria haematococca) and charcoal rot 

(Macrophomina phaseolina) were recorded as major 

fungal diseases, whereas, jassids and white fly were 

recorded as the major insect pests in two castor varieties 

Jwala 48-1 and GCH-7 during 2017-18. 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 (Table 7.1). 

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 white flies 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 and 

carbendazim, crop sprayed with neem oil twice and 

subsequently crop was sprayed with malathion and 

dinocap. The variety GCH-7 performed better than 

variety Jwala 48-1. The maximum seed yield was 

harvested from treatment T7 in both the varieties i.e., 
-1 -1Jwala 48-1 (2040 kg ha ) and GCH-7 (2454 kg ha ) with 

26.62 and 27.48 per cent increased yields over control 

treatment, respectively.

Major fungal diseases in cumin varieties RZ-19 and 

RZ-223 were root wilt (Fusarium oxysporum f. sp. 

cumini), root rot (Fusarium spp.) and leaf blight 

lefUor uk'khtho izca/ku
Integrated Pest Management
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thjk esa ,dh—r dhV izca/ku mipkj ds vkadM+ksa ds vuqlkj] 

fu;a=.k dh rqyuk esa Øe”k% 35-6 vkSj 30-3 izfr”kr cht mit dh 

c<+ksrjh ds lkFk fdLe vkjtsM&19 us vkjtsM&223 dh rqyuk esa 

csgrj çn'kZu fd;kA fdLe vkjtsM&223] vkjtsM&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 vUrj ugha ik;k x;kA 

mipkj Vh 9 }kjk nksuksa fdLeksa esa vf/kd mit rFkk >qylk] 

vYVjusfj;k CykbV vkSj ,fQM dh la[;k esa deh ns[kh xbZA bl 

mipkj esa chtksa dks VªkbdksMsjek fofjMh vkSj dkcsZ.Mthe rFkk e`nk 

dks uhe dsd ,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 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 

(Alternaria burnsii and Alternaria spp.). The major insect 

problem in cumin was of aphid (Myzus persicae). The 

cumin IPM data showed that variety RZ-19 performed 

better than RZ-223 with increased seed yields of 35.6 and 

30.3 per cent over control, respectively. Variety RZ-223 

was more susceptible than RZ-19 to wilt and root rot 

caused by Fusarium species. Whereas, no significant 

varietal differences were observed with regards to 

severity of Alternaria blight and aphid attack. The highest 

seed yields with the maximum reduction in wilt/root rot, 

Alternaria blight and aphid population was recorded in 

both the varieties in treatment T-9 wherein an integrated 

schedule of treatments with soil application of neem cake 

and vermicompost, seed treatment with Trichoderma 

viride and carbendazim 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 T-8 was statistically 
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jlk;fud mipkjksa ds vykok] chtksRiknu vkSj jksx ,oa dhVksa ij 

izHkko ds lanHkZ esa ,dy mipkjksa us lkaf[;dh; :i ls ,d leku 

ifj.kke fn;sA

ewaxQyh dh nks fdLeksa ,p,uth&10 vkSj fxjukj&2 esa 

QQwan tfur chekfj;ksa tSls MkbiksFkhZ iztkfr] usfDVª;k fgesVksdksdk 

vkSj ¶;qtsfj;e lksysukbZ] ,LiftZyl ¶ysol] ysflfMIyksfM;k 

fFk;ksczkseh] L;qMks¶;qfldksde ,MsUlksukbZ] ,- ukbxj]  ¶;qtsfj;e 

czsdhfxcksle] ¶;qtsfj;e iztkfr] jkbtksDVksfu;k cVkVhdksyk] 

ldksZLiksjk ilksZusVk] ldksZLiksjk ,jkfpfMdksyk ds lkFk xzs ohfoYl 

vkSj nhed ¼vksMksUVksVfeZl iztkfr½ eq[; dhV ds #i esa ntZ fd;s 

x;sA rhu o"kksZa ds vkadM+ksa ds v/;;u ls irk pyk fd lefUor 

çHkkoksa ds la;kstu ;Fkk e`nk esa 250 fd-xzk- izfr gsDVs;j dh nj ls 

uhe [kyh mipkj $ 2-5 Vu izfr gsDVs;j dh nj ls oehZ 

dEiksLV $ VªkbdksMsjek fofjMh ls chtksipkj ,oa dq.Mksa esa 

esVkfjft;e mipkj $ cqokbZ ds 40 fnuksa ds ckn 

MkbZQsusdksuktksy dk ,d fNM+dko] cqokbZ ds 50 fnuksa ds ckn 

bfeMkDyksfçM ls e`nk mipkj ,oa cqokbZ ds 60 fnuksa ds ckn 

Dyksjik;jhQkWl ds ,d fNM+dko ls nksuksa fdLeksa ,p,uth&10 

vkSj fxjukj&2 esa vf/kd iSnkokj vkSj jksxksa esa deh ns[kh xbZ rFkk 

Øe”k% #i;s 30907-00 vkSj #i;s 23527-00 dk vf/kdre ldy 

ykHk izkIr gqvk ¼rkfydk 7-2½A 

Xokj dh vkjthlh&936 vkSj vkjthlh&1003 fdLeksa ij 

çcaf/kr vkSj vçcaf/kr d'kZ.k vUrxZr eq[; jksx ¼eSØksQksehuk tM+ 

xyu& eSØksQksfeuk Qsflvksfyuk ¼VLlh½ xksbM vkSj vYVjusfj;k 

>qylk& vYVjusfj;k D;wD;wesfjuk lkbe‚fIlfMl½ ij ekSle 

laca/kh ekinaMksa ds çHkko dk v/;;u fd;k x;k ¼fp= 7-1½A 

vkjthlh&1003 fdLe ds çFke cqokbZ ds vçcaf/kr Hkw[kaMksa esa 

eSØksQksehuk tM+ xyu ,oa vYVjusfj;k >qylk ¼Øe'k% 11-1 ,oa 

43-3 izfr”kr½ tcfd lcls de ¼Øe'k% 0-2 ,oa 12-0 izfr”kr½ 

vkjthlh&936 fdLe ds r`rh; cqokbZ ds çcaf/kr Hkw[kaMksa esa ik;k 

x;kA ekSle dh fLFkfr jksxdkjd ds fy, 'kk;n çfrdwy gksus dh 

otg ls rhljh cqokbZ ds lHkh Hkw[kaMksa esa jksx de ntZ fd;s x;sA  

eSØksQksehuk tM+ xyu voyksdu ds fy,] çfr'kr jksx dh 

?kVukvksa ij vkSj vYVjusfj;k >qylk dks jsfVax Ldsy ¼0&9 Ldksj½ 

ew¡xQyh

Xokj

Xokj ,oa thjs esa jksxksa ds çca/ku gsrq iwokZuqeku çfreku 

at par with the treatment T-9 wherein all combined 

treatments were same as that of T-9 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 pests. 

Fungal diseases caused by Diaporthe sp., Nectria 

haematococca, Fusarium solani, Aspergillus flavus, 

Lasidiplodia theobromae ,  Pseudofusicoccum 

a d a n s o n i a e ,  A s p e rg i l l u s  n i g e r ,  F u s a r i u m  

brachygibbosum, Fusarium sp. Rhizoctonia bataticola, 

Cercospora personata and Cercospora arachidicola 

along with insects; grey weevils and termite 

(Odontotermes sp.) were recorded as major pests in two 

groundnut varities HNG-10 and Girnar-2. Three years 

pooled data analyses of integrated approach combining 

additive effects of host plant tolerance wherein soil 
-1amendment with neem cake @ 250 kg ha  coupled with 

-1vermicompost @ 2.5 t ha , seed dressing with T. viride 

and furrow application with Metarhizium anisopliae 

followed by one spray of difenaconazole at 40 days after 

sowing, soil application of imidacloprid at 50 days after 

sowing and one spray of chlorpyrifos at 60 days after 

sowing resulted in the maximum pod yield, the maximum 

reduction of diseases and insect pests with the maximum 

net benefits of  Rs. 30907 and Rs. 23527 respectively in 

both the varieties HNG-10 and Girnar-2 (Table 7.2).

Effect of weather parameters on diseases 

(Macrophomina root rot- Macrophomina phaseolina 

(Tassi) Goid and Alternaria Blight- Alternaria 

cucumerina var. cyamopsidis) on clusterbean varieties 

RGC-936 and RGC-1003 under managed and unmanaged 

cultivation were studied (Fig. 7.1). Macrophomina  root 

rot incidence and Alternaria blight severity was highest 

(11.1% and 43.3%, respectively ) in unmanaged treatment 
stof variety RGC-1003 in 1  date of sowing while lowest in 

(0.2% and 12.0%, respectively) in managed treatment of 
rdvariety RGC-936 at 3  date of sowing. Overall, lower 

Groundnut

Clusterbean

Forecasting models for disease management in 

clusterbean and cumin
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esa ntZ fd;k x;kA tM+ xyu ds ekeys esa bl jksx dh ?kVukvksa 

dk leFkZu esa rkieku] lkisf{kd vknZzrk] o"kkZ] es?k vkPNknu] feêh 

dk rkieku vkSj feêh dh ueh eq[; dkjd gSa] tcfd >qylk dh 

rhozrk esa rkieku] lkisf{kd vknZzrk] cjlkr ds fnu] es?k 

vkPNknu] vkSj gok dh xfr eq[; dkjd gSaA 

lQsn eD[kh dh la[;k vkjthlh&936 esa çcaf/kr vkSj 

vçcaf/kr Hkw[kaMksa esa çfr iÙkh ij vkSlru Øe'k% 7-0 ls 7-5 vkSj 

2-2 ls 2-6 Fkh tcfd vkjthlh&1003 ds vçcaf/kr Hkw[kaMksa esa ;g 

4-7 ls 6-0 tcfd çcaf/kr Hkw[kaMksa esa 2-1 ls 2-3 FkhA blh rjg ls 

rsyk dh tula[;k vkjthlh&936 ds vçcaf/kr vkSj çcaf/kr 

rddisease incidence in 3  date of sowing may be attributed to 

avoidance of favourable weather for the pathogen 

development.

For the Macrophomina root rot observation, per cent 

infected plants and for Alternaria blight were recorded on 

0-9 rating scale. Temperature, relative humidity, rainfall, 

cloud cover, soil temperature and the soil moisture are the 

main factor which supported the disease incidence in case 

of root rot, while blight severity was supported by the 

temperature, relative humidity, rainy days, cloud cover, 

and wind speed.  
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Hkw[kaMksa esa çfr iÙkh ij Øe'k% 1-5 ls 2-2 ,oa 0-5 ls 0-6 rFkk 

vkjthlh&1003 ds vçcaf/kr vkSj çcaf/kr Hkw[kaMksa esa çfr iÙkh ij 

Øe'k% 1-0 ls 1-8] ,oa 0-3 ls 0-5 FkhA vkjthlh&936 fdLe ij 

vkjthlh&1003 fdLe dh rqyuk esa lQsn eD[kh ,oa rsyk dh 

vkSlr la[;k T;knk ik;h x;h A

thjs dh Qly ds eq[; jksx ¼Qwtsfj;e Eykfu& Qwtsfj;e 

vksfDlLiksje D;wfeuh vkSj vYVjusfj;k >qylk& vYVjusfj;k 

C#UlkbZ½ ij ekSle laca/kh ekinaMksa ds çHkko ds ewY;kadu ds fy,] 

thjs dh vkjtsM&223 vkSj vkjtsM &209 fdLe ds lkFk çcaf/kr 

vkSj vçcaf/kr Qly yh x;h ¼fp= 7-2½A thjs dh nksuksa fdLeksa esa 

ls  vkjtsM&223 us vkjtsM&209 dh rqyuk esa mit ,oa jksxksa ds 

ekeys esa vPNk çn'kZu fd;kA vkjtsM&209 fdLe ds Øe'k% çFke 

,oa f}rh; cqokbZ ds vçcaf/kr Hkw[kaMksa esa Qwtsfj;e Eykfu ,oa 

vYrjVsfu;k >qylk ¼Øe'k% 12-5 ,oa 45-0 izfr”kr½ tcfd lcls 

de ¼Øe'k% 0-3 ,oa 15-1 izfr”kr½ vkjtsM&223 fdLe ds r`rh; 

cqokbZ ds çcaf/kr Hkw[kaMksa esa fjd‚MZ fd;k x;kA ekSle dh fLFkfr 

jksxdkjd ds fy, 'kk;n çfrdwy gksus dh otg ls rhljh cqokbZ ds 

lHkh Hkw[kaMksa esa jksx de fjd‚MZ fd;k x;k A

tSo&fu;a=dksa tSls VªkbdksMekZ ykWfxaczsfd;Ve] Vªk- 

gtsZfu;e rFkk ,LiZftyl fuMqyasl dh dhVuk'kh QkWjsV rFkk 

DyksjksikbfjQksl dh fofHkUu lkanzrk ¼500] 1000] 2000 ihih,e½ 

ij vknZz rFkk “kq"d e`nk esa lkFk esa Mkyus ;k 7 fnu ckn Mkyus ij 

lqlaxrk dh tkap dh xbZA tSo fu;a=dkas dh la[;k izFke fnu] 

thjk

tSo fu;a=d ?kVdksa dh jklk;kfud dhVuk'kdksa ds lkFk 

lqlaxrrk

[kstM+h esa tM+xyu jksx dk izcU/ku

The average population of whiteflies per leaf varied 
from 7.0 to 7.9 per leaf in unmanaged crop and 2.2 to 2.6 
per leaf in managed crop in variety RCG 936, whereas in 
RCG-1003 it ranged from 4.7 to 6.0 per leaf in unmanaged  
plots as compared to 2.1-2.3 in managed plots. Simlarly 
average number of jassids per leaf varied from 1.5 to 2.2 
and 0.5 to 0.6 in RGC-936 and 1.0 to 1.8 and 0.3 to 0.5 in 
RGC-1003 in unmanaged and managed plots 
respectively. The average number of white flies and 
jassids was more on variety RCG-936 as compared to 
RCG-1003.

Effect of weather parameters were studied on 
diseases (Fusarium wilt- Fusarium oxysporum f. sp. 
cumini and Alternaria Blight- Alternaria burnsii) of 
cumin using varieties RZ-209 and RZ-223 under 
managed and unmanaged cultivation (Fig. 7.2). Variety 
RZ-223 performed better than RZ-209 in yield response 
as well as against disease response. Fusarium wilt 
incidence and Alternaria blight severity was recorded 
highest (12.5% and 45.0%, respectively) in unmanaged 

sttreatment of variety RZ-209 at 1  date of sowing while 
lowest in (0.3% and 15.1%, respectively) managed 

rdtreatment of variety RZ-223 at 3  date of sowing. Overall, 
rdlower disease incidence in 3  date of sowing was 

observed, it may be attributed to avoidance of favourable 
weather for the pathogen development.

Compatibility of BCAs viz., Trichoderma 

longibrachiatum (Tl), T. harzianum (Th) and Asprgillus 

nidulans (An) was studied with two insecticides phorate 

Cumin

Compatibility of insecticides with bio-control agents 
(BCAs) 

Management of root rot in Khejri

fp= 7-1 Xokj iz{ks= dk n`”;
Fig. 7.1 Field view of clusterbean experiment

fp= 7-2 thjk iz{ks= dk n`”;
Fig. 7.2 Field view of cumin experiment
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mipkj ls lkr fnu igys vkSj 7 fnu ckn esa ekih xbZA ue e`nk esa 

tSo fua;=dksa dh la[;k esa c<+ksrjh gqbZ ijarq 'kq"d e`nk esa vf/kd 

lkUnzrk ij mudh la[;k esa deh vkbZA tc Vªk- ykWfxaczsfd;Ve dh 

izkjafHkd la[;k 8-5 × 10  lhQ;w izfr xzke dks feyk;k x;k rks 
5

la[;k c<+dj 42-5 × 10  lhQ;w izfr xzke gks x;hA ijUrq “kq"d 

e`nk esa Vªk- gtsZfu;e dh la[;k QkWjsV 2000 ihih,e lkUnzrk ij 

rhozrk ls ?kVus yxhA ,- fuMqysUl dh la[;k “kq"d e`nk eas 7 fnu 

ds vUrjky ij QkWjsV feykus ij vU; mipkjksa dh rqyuk esa vf/kd 

ik;h x;hA DyksjksikbfjQksl ds iz;ksx dk izHkko Vªk- 

ykWfxaczsfd;Ve rFkk Vªk- gtsZfu;e ij yxHkx leku gh gqvk tks 

“kq"d rFkk vknzZ e`nk nksuksa esa led{k ik;k x;kA VªkW ykafXkczsfd;Ve 

dh izkjfEHkd la[;k esa o`f) ik;h xbZ] tc bl tSo fu;a=d dks 

vknZz rFkk “kq"d e`nk esa feyk;k x;kA xhyh feV~Vh esa 

DyksjksikbfjQksl dh 2000 ihih,e lkUnzrk esa VªkW- ykafXkczsfd;Ve 

dh thohrrk esa Hkkjh deh vkbZA bl v/;;u ls irk pyrk gS fd 

nksuksa dhVuk”kdksa dk mi;ksx tSo fu;a=dksa ds lkFk vknz fLFkfr;ksa 

esa dj ldrs gSaA

[kstMh dh e`R;q nj ds vkdyu gsrq tks/kiqj rFkk lhdj 

ftyksa esa pkj iz;ksx {ks=ksa dks pquk x;kA o`{kksa dks lq/kkj fglkc ls 

0&4 dh Js.kh esa j[kk x;kA Vªk- gtsZfu;e] Vªk- ykafxczsfd;Ve] 

,LiZftyl fuMqysal ds lkFk I;kt ds vof”k"V ,oa izkslksfil 

twfyQyksjk vof”k"V vk/kkfjr [kkn ds lkFk QkWjsV vR;Ur izHkkoh 

jgkA uhe dk Fkkuk {ks= esa DyksjksikbfjQkWl QkWjsV dh rqyuk eas Vªk- 

gtsZfu;e] Vªk- ykafxczsfd;Ve] ,- fuMqysal I;kt dk dpjk 

izkslksfil twfyQyksjk dEiksLV ds lkFk vf/kd dkjxj jgkA jksx 

Js.kh esa fxjkoV o o`{k forku esa lq/kkj ik;k x;kA tks o`{k 2$ ls 3 

jksx Js.kh esa Fks og mipkj ds i”pkr~ 1$ ls 2 Lrj rd vk x;sA 

;g ifj.kke yDl ehVj ls Hkh izek.kh—r gq;s ¼rkfydk 7-3½A

ueZnk ugjh {ks= dss pkj p;fur LFkkukas ij pwgksa dh iztkfr 

fofo/krk ij gq, izHkko dk [kjhQ ds nkSjku losZ{k.k fd;k x;kA 

bu {ks=ksa esa d`Urdkas dh ukS iztkfr;k¡] VVsjk bafMdk] feykfMZ;k 

eSYVkMk] jSVl jSVl] xksyqaMk bY;ksVh] QqukEcwyl fiukUVh] 

esfj;ksful gfj;kuh] el elD;wyl] el cqMwxk ,oa fulsfd;k 

bfUMdk ,oa dhVHk{kh d'ks#dh ¼ladl½ dh ,d iztkfr idM+h 

xbZA d`Urd iztkfr;ka fulksfd;k bfUMdk o el cqMwxk ueZnk 

ugjh {ks= ls igyh ckj mu {ks=kas ls idM+h xbZ tgk¡ flafpr [ksrh 

fiNys 30 o"kksZa ls vf/kd le; ls dh tk jgh gS rFkk el 

4

tSo fu;a=dksa rFkk muds [kk| L=ksrksa dk izHkko 

ueZnk ugjh {ks= esa ÑUrdksa dh fofo/krk

and chlorpyrifos at 500, 1000 and 2000 ppm 

concentration under wet and dry soil conditions for BCA's 

simultaneous incorporation and amendment after seven 

days. BCA's population was recorded at day one, seven 

days before amendment and 7 days after amendment. 

Significant increase in BCA's population was observed in 

wet soil, whereas in dry soils population decreased at 

higher concentrations. In simultaneous incorporation of 

BCA's population increased significantly at all 

concentration of insecticides in wet soil. In wet conditions 

for simultaneous incorporation T. longibrachiatum with 

phorate at 500, 1000 and 2000 ppm showed increase in 

initial population of 8.5 × 10 cfu g  soil to a range of 
5 -11.0-4.2 × 10 cfu g  soil; whereas a range increase of  
5 -11.2-1.4 × 10 g  soil was seen in T. longibrachiatum 

amendment after 7 days at 500 and 1000 ppm. Survival of 

T. harzianum and  A. nidulans were also higher with 

phorate in simultaneous incorporation compared to 

amendment after 7 days of application in wet and dry soils 

both. Population of T. harzianum decreased and of A. 

nidulans increased at 2000 ppm concentration under dry 

soil. Survival of BCA's decreased at 2000 ppm compared 

to lower concentration of chloropyrifos in wet soil. These 

findings suggest that both phorate and chlorpyrifos can be 

used with T. longibrachiatum, T. harzianum and 

Aspergillus nidulans under wet conditions for 

simultaneous incorporation in soil.

 

Based on disease incidence of Ganoderma on 

P. cineraria, four sites were selected in Sikar and Jodhpur 

districts of arid region. Trees were categorized on 

standard 0-4 scale, maximum improvement in canopy 

diameter or rejuvenation was observed in the treatment 

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

were amended with Onion residue (OR) and P. julifora 

compost (PJC) in the soil as food substrates along with 

phorate. Whereas, Treatment chlorpyrifos with 

Th+Tl+An+OR+PJC was found effective in 

rejuvenations at neem ka thana location. Rejuvenations 

showed a marked shift in category of trees from 2+ to 3 
2and 1+ to 2, lux meter observations (l mm ) were also 

taken to substantiate the observations (Table 7.3). 

Rodent diversity of Narmada canal command area in 

the irrigated, rainfed and fallow/afforestation habitats 

4 -1

Effect of bio control agents with their food substrate:

Rodent diversity in Narmada canal command area
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elD;wyl mu {ks=ksa ls idM+h xbZ tgk¡ flafpr [ksrh fiNys 5 o"kksZa 

ls vf/kd le; ls dh tk jgh gSA bl o"kZ Hkh VVsjk bafMdk lcls 

vf/kd ¼23-88 izfr'kr½ Fkk mlds i'pkr~ xksyqaMk bY;ksVh ¼20-90 

izfr'kr½ jgkA gkykfd lokZf/kd pwgs flafpr [ksrksa tgk¡ [ksrh 

fiNys 30 o"kksZa ls vf/kd le; ls dh tk jgh gS ¼idM+ lwpdkad% 

11-67½ esa ik;s x;s rRi'Pkkr~ mu [ksrksa ls tgk¡ flafpr [ksrh fiNys 

5 o"kksZa ls vf/kd le; ls dh tk jgh gS ¼idM+ lwpdkad% 6-7½ 

o"kkZ/kkfjr d`f"k {ks=ksa esa ¼idM+ lwpdkad% 5-42½ o iM+r Hwkfe ¼idM+ 

lwpdkad% 4-17½ dk LFkku jgkA ueZnk ugjh {ks= esa d`Urdksa dh 

fofHkUu iztkfr;kas dh lkis{k izpqjrk 1-49 ls 23-88 izfr'kr ds e/; 

FkhA 

Tkks/kiqj ftys dh vksfl;ka rglhy esa vkm jksM ij fLFkr 

diqfj;k] iMklyk o vklikl ds xkoksa esa eawxQyh o thjs dh 

Qly esa d`Urdksa ds izdksi o iztkfr;ksa ds vkadyu gsrq losZ{k.k 

fd;k x;kA {ks= esa ewaxQyh o thjs dh Qly esa d`Urdksa dh ikWp 

iztkfr;k¡] VVsjk bafMdk] esfj;ksful gfj;kuh] jSVl jSVl] xksyqaMk 

bY;ksVh o QqukEcwyl fiukUVh idMh xbZA ewaxQyh dh Qly esa 

idM+ lwpdkad 0-83 ls 3-75 ds e/; rFkk ldy lwpdkad 8-33 

ns[kk x;kA blh izdkj thjs dh Qly esa idM+ lwpdkad 0-83 ls 

4-58 ds e/; rFkk ldy lwpdkad 9-58 ns[kk x;kA eawxQyh o 

thjs dh Qly dh izkjfEHkd voLFkk esa d`Urdksa }kjk Øe'k% 14-97 

o 9-75 izfr'kr uqdlku ntZ fd;k x;kA thjs dh Qly esa 

d`Urdks ds izdksi dks ns[krs gq, ÑUrduk'kh fo"kksa ds rhu la;kstukas 

dk ;Fkk% Vh 1% ftad QklQkbM pqXxk izFke fnu o czkseksMk;ksyksu 

pqXxk pkSFks fnu Vh 2% czkseksMk;ksyksu pqXxk izFke fnu o 

czkseksMk;ksyksu pqXxk pkSFks fnu Vh 3% ftad QklQkbM pqXxk izFke 

ÑUrduk'kh dk pqXxk la;kstu 

were studied. In all 67 individuals were trapped in 960 

trapping nights and nine species of pest rodents were 

identified (Table 7.4). Insectivore Suncus sp.  M. booduga 

and N. indica were also trapped for first time from the 

Narmada canal command area in the habitats where 

cultivation of irrigated crops is in practise for more than 

30 years. Indian gerbil, T. indica (23.88%) was 

predominant followed by G. elloiti (20.90%). More 

individuals were trapped from the irrigated cropping 

habitat for more than 30 years (Trap index: 11.67 

rodents/100 traps/night) followed by the irrigated 

cropping habitats under practice for more than 05 years 

(6.67), rainfed cropped areas (5.42) and fallow/ 

afforestation areas (4.17). Shannon Diversity index was 

1.89 and 1.77 from the habitat practicing irrigated 

cultivation for varying period as against rainfed and 

fallow habitats (1.5 and 1.28, respectively). The relative 

abundance of different rodent species across the habitats 

ranged between 1.49-23.88 per cent. 

Survey for assessment of rodent species composition 

and infestation in groundnut and cumin crop was carried 

out in Kapooria, Padsala and nearby villages located on 

Aau road in Osian Tehsil (Jodhpur). Trapping carried out 

for three nights, revealed the presence of five species of 

the rodents in the area, viz. T. indica, M. hurrinae, G. 

elloiti, R. rattus and F. pennanti. The trap index in 

groundnut crop ranged between 0.83-3.75 with overall 

trap index 8.33 rodents/100 traps/night, whereas in cumin 

crop the trap index was in the range of 0.83-4.58 with 

overall trap index of 9.58. Plant damage in groundnut and 

Development of rodenticidal baiting schedules for 

rodent management in arable crops 
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fnu czkseksMk;ksyksu pqXxk pkSFks fnu o vko';drkuqlkj o Vh 4% 

vumipkfjr {ks= esa ijh{k.k fd;k x;kA thjs dh Qly esa Qly 

ifjiDork ij rhuks la;kstuks Vh 1] Vh 2] Vh 3] esa d`Urd fu;a=.k 

lQyrk pqXxk xzkárk ds vk/kkj ij Øe'k% 75-54] 78-46 o 81-80 

izfr'kr rFkk rktk fcyksa dh la[;k ds vk/kkj Øe'k%% 71-43] 76-62 

o 84-42 çfr'kr jghA rhuksa la;kstukas esa Vh 3 ¼ftad QkWLQkbM 

pqXxk izFke fnu czkseksMk;ksyksu pqXxk pkSFks fnu o 

vko';drkuqlkj½ la;kstu lcls csgrj jgk] thjs dh Qly esa 

ÑUrd fu;a=.k lQyrk nksuksa ijh{k.k fof/k;ksa ds vk/kkj ij 

vkSlru 83-11 çfr'kr jghA

cumin crop due to rodent infestation was 14.97 and 9.75 

per cent, respectively at vegetative growth stage. Field 

trial of three treatment combinations  (Table 7.5) the 

control success at maturity stage in T1, T2 and T3 as 

assessed by census baiting method was 75.54, 78.46 and 

81.80 per cent, respectively and through LBCM was 

71.43, 76.62 and 84.42 per cent, respectively. The overall 

success as assessed by pooling of both the methods 

revealed 83.11 per cent control success in  (T3) i.e., zinc 

phosphide baiting (on day one) followed by bromadiolone 
th baiting (on 4 day) and a third baiting with bromadiolone 

(need based) was superior over other two treatments.
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xSj&ikjEifjd ÅtkZ L=ksr] d̀f"k ;kfU=dh vkSj ÅtkZ
Non-Conventional Energy Sources, Farm Machinery and Power

,dy Hkwfe mi;ksx ç.kkyh ls Qly vkSj fctyh mRiknu

dPN] xqtjkr esa ,dy Hkwfe mi;ksx ç.kkyh ls Qly vkSj 

fctyh mRiknu

,d lkS fdyksokV —f"k&oksYVh; ç.kkyh ls vkSlr ihoh 
vk/kkfjr fo|qr mRiknu yxHkx 10]000 ;qfuV çfr ekg jgk tks 
ekpZ esa mPpre FkkA xehZ ds fnuksa esa ihoh e‚Mîwy dk rkieku 
60&65 fMxzh lsfYl;l rd igqap x;k tcfd lfnZ;ksa ds nkSjku 
40&45 fMxzh lsfYl;l jgkA ihoh e‚Mîwy ij /kwy dh ek=k] 
frgjh&iafä vkSj ,dy&iafä dh rqyuk esa nksgjh&iafä ihoh 
lajpuk esa FkksM+k vf/kd FkhA ,dy&iafä] nksgjh&iafä vkSj 
frgjh&iafä ihoh lajpukvksa ij /kwy dh vkSlr ek=k 1-98] 2-35 
vkSj 2-17 xzke çfr oxZ ehVj FkhA

[kjhQ ds ekSle esa] Nk;knkj {ks=ksa esa feêh esa ueh dh ek=k 
xSj&Nk;knkj vkSj fu;a=.k {ks=ksa dh rqyuk esa vis{kk—r vf/kd 
jghA twu ls vxLr ds nkSjku] 213-1 fe-eh- o"kkZ ls 64-3 çfr”kr 
dh n{krk ds lkFk] 651 oxZ ehVj lkSj ihoh {ks= ls 71-3 ?ku ehVj 
ikuh ,d= fd;k x;kA nks ihoh iafDr;ksa ds chp çdk'k la'ys"kd 
:i ls lfØ; fofdj.k fnlacj ds eghus esa lqcg vkSj “kke ds 
le; yxHkx 600 ekbZØkseksy çfr oxZehVj çfr lsdUM Fkk] 
tcfd nksigj dks yxHkx 1200 ekbZØkseksy çfr oxZehVj çfr 
lsdUM FkkA ihoh e‚Mîwy ds uhps çdk'k la'ys"kd :i ls lfØ; 
fofdj.k 200 ekbZØkseksy çfr oxZehVj çfr lsdUM ls de jgkA

ewax dk mRiknu [kqys LFkku ¼381 fd-xzk- çfr gsDVs;j½ dh 
rqyuk esa ihoh e‚Mîwy dh Nk;k esa vf/kd Fkk ¼495 fd-xzk- çfr 
gsDVs;j½] tcfd Nk;k esa eksB vkSj paoyk dh iSnkokj de gqbZA 
cSaxu ds ikS/ks dh ÅapkbZ Nk;knkj {ks= esa xSj&Nk;knkj {ks= dh 
rqyuk esa vf/kd Fkh ¼fp= 8-1½] ysfdu cSaxu dh iSnkokj 
xSj&Nk;knkj {ks= ¼1397 fd-xzk- çfr gsDVs;j½ esa Nk;knkj {ks= 
¼1117 fd-xzk- çfr gsDVs;j½ dh rqyuk esa vf/kd FkhA xSj&Nk;knkj 
{ks= ¼255 fd-xzk- çfr gsDVs;j½ dh rqyuk esa fepZ dh iSnkokj 
Nk;knkj {ks= ¼278 fd-xzk- çfr gsDVs;j½ esa FkksM+h vf/kd FkhA

iPphl fdyksokV {kerk okyh —f"k&oksYVh; ç.kkyh o"kZ 
2017 ds nkSjku Hkqt esa LFkkfir dh x;h FkhA nks iSuy ds chp dh 
txg ¼6 ehVj½ vkSj iSuy ds uhps miyCèk LFkku ¼6 ehVj½ dk 
mi;ksx 2018 esa d`"; rFkk vkS"kèkh; Qlyksa dk ewY;kadu mudh 
of`) vkSj mRiknu ds fy, fd;k x;kA [kjhQ dh Qlyksa esa ewax esa 

Crop production and electricity generation from a 
single land use system 

Crop production and electricity generation from a 
single land use system in Kachchh, Gujarat

Average PV generation from the 100 kW  agri-p

-1voltaic system was about 10,000 kWh month  and the 
highest PV generation was observed during March. 

During summer days, temperature of PV modules reached 
up to 60-65ºC whereas during winter it reached up to 
40-45ºC. Dust deposition was slightly higher in double-
row PV array compared to triple-row PV array and single-
row PV array. Average dust load was 1.98, 2.35 and 2.17 

-2g m  in single-row, double-row and triple-row PV arrays. 

During kharif season, soil moisture content in 
shaded areas remained comparatively higher than in non-

2 shaded areas and control plot. Solar PV area of 651 m
3harvested 71.3 m  of water from 213.1 mm rainfall 

received during June-August with an efficiency of 64.3 
per cent. Photosynthetically active radiation (PAR) in 

-2 -1interspace area of PV arrays was about 600 mmol cm  s  
during morning and afternoon hours, whereas during 

-2 -1noon it was about 1200 mmol cm  s  in the month of 
-2 -1December. PAR remained less than 200 mmol cm  s  

under the PV module. 

-1Yield of mung bean was higher in shade (495 kg ha ) 
-1as compared to open area (381 kg ha ), while the yields of 

moth bean and cowpea reduced under shade. Plant height 
of brinjal was more in shade than in un-shaded area (Fig. 
8.1) and control plot, however its fruit yield was higher in 

-1un-shaded area (1397 kg ha ) than in shaded area (1117 kg 
-1ha ). Fruit yield of chilli was slightly more in shade (278 

-1 -1kg ha ) than in un-shaded area (255 kg ha ). 

Solar PVsystem with a total capacity of 25 KV was 
installed at Bhuj during 2017. The space available 
between the panels (6 m) and below the panel (6 m) was 
utilized to evaluate field and medicinal crops for growth 
and yield. Among the kharif crops, mung bean produced 

-1the maximum grain yield of 723 kg ha , followed by moth 
-1 -1bean (617 kg ha ) and clusterbean (613 kg ha ). However, 

economically, moth bean was more remunerative by 
-1recording net returns of Rs. 22,292 ha  with a BCR of 

-11.84. Mung bean recorded net returns of Rs. 18,695 ha  
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723 fd-xzk- çfr gsDVs;j dk vfèkdre vukt dk mRiknu ntZ 
fd;k x;k] blds ckn eksB ¼617 fd-xzk- çfr gsDVs;j½ vkSj Xokj 
¼613 fd-xzk- çfr gsDVs;j½ dk mRiknu jgkA gkykafd] vkÆFkd :i 
ls eksB 1-84 ds ykHk&ykxr vuqikr ds lkFk #- 22]292 çfr 
gsDVs;j dk 'kq) ykHk ntZ djds vfèkd ykHknk;d Qly jghA 
ewax esa 1-84 ds ykHk&ykxr vuqikr ds lkFk #- 18]695 çfr 
gsDVs;j dk 'kq) ykHk ntZ fd;k x;kA jch Qlyksa esa] esFkh us 
vfèkdre mit ¼1338 fd-xzk- çfr gsDVs;j½ nh] blds ckn 
blcxksy ¼817 fd-xzk- çfr gsDVs;j½ vkSj vtok;u ¼871 fd-xzk- 
çfr gsDVs;j½ jgsA thjk us 665 fd-xzk- çfr gsDVs;j dk mRiknu 
fn;kA gkykafd] blcxksy us 3-14 ds ykHk&ykxr vuqikr ds lkFk 
#- 81]880 çfr gsDVs;j dk vfèkdre 'kq) ykHk fn;k] blds ckn 
thjk ¼#- 61]073 #i;s dk 'kq) ykHk] chlhvkj &2-58½ dk LFkku 
jgkA esFkh esa] gkykafd vfèkdre Qly mRiknu jgk] ijarq lcls 
de 'kq) ykHk ¼#- 26]120 çfr gsDVs;j½ vkSj 1-75 ykHk&ykxr 
vuqikr ik;k x;kA

,d lkQ vkdk”k okys fnu tc ckgj dk rkieku 24 ls 27 
fMxzh lsfYl;l Fkk rc bl lkSj 'kq"dd ds vUnj vf/kdre fLFkj 
rkieku 71&76 fMxzh lsfYl;l ik;k x;k] tksfd Qy ,oa 
lfCt;ksa dks vUnj j[kus ij ?kVdj 61 ls 65 fMxzh lsfYl;l rd 
vk x;kA voLFkk ifjorZfu; inkFkZ ¼ih-lh-,e-½ fnu esa rkih; 

voLFkk ifjorZfu; inkFkZ ¼ih-lh-,e-½  vk/kkfjr gkbfczM lkSj 

'kq"dd dk izn'kZu ,oa ewY;kadu

with a BCR of 1.84. Among the rabi crops, fenugreek 
-1produced the maximum grain yield (1338 kg ha ), 

-1 -1followed by isabgol (817 kg ha ) and cumin (665 kg ha ). 
However, isabgol gave the maximum net returns of Rs. 

-181,880 ha  with a BCR of 3.14, followed by cumin (net 
-1returns of Rs 61,073 ha , BCR-2.58). Fenugreek, though 

produced the maximum grain yield gave the lowest net 
-1returns of Rs. 26,120 ha  with a BCR of 1.75. 

The maximum stagnation temperature inside the 
drying chamber was 71-76°C when the outside ambient 
temperature was 24-27°C on a clear day (from 8:00 h to 

18:00 h) during the study, which reduced to 61-65°C on 

loading different fruits and vegetables. PCM stores the 
thermal energy during day and releases latent and sensible 
heat after sunset. Compared to ambient temperature, 
temperature in drying chamber was 7ºC higher in 
February during carrot drying (Fig. 8.2) and 6ºC higher in 
July during date palm drying after sunset till the mid night. 

Drying of green chilli, tomato, spinach, carrot, aonla, 

fenugreek, mint leaves, gonda, kair and sangri took 2 to 3 
days in solar dryer, while drying of ber and date palm took 
5-6 days. The average thermal efficiency of the hybrid 
photovoltaic thermal (PV/T) solar dryer was 17.9 per 

cent. The initial investment in dryer unit was Rs.14,000 

and annual cost of operation and maintenance including 

Performance evaluation of phase change material 
(PCM) based hybrid solar dryer 

fp= 8-1 —f"k&oksYVh; ç.kkyh dh ihoh iafDr;ksa ds chp cSaxu dh Qly
Fig. 8.1 Brinjal crop in interspace area of agri-voltaic system 
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ÅtkZ dks vo”kksf"kr dj ysrk gSa ,oa jkf=dky esa NksM+rk gSA bldh 
otg ls vUnj dk rkieku ¼lk;a ls e/; jkf= rd½ ckgj ds 
rkieku ls yxHkx 7 fMxzh lsfYl;l vf/kd ik;k x;k] tc 
Qjojh ekg esa xktj lq[kkbZ xbZ ¼fp= 8-2½ vkSj tc tqykbZ esa 
[ktwj lq[kk;k x;k rks rkieku 6 fMxzh lsfYl;l vf/kd ik;k 
x;kA blesa gjh fepZ] VekVj] ikyd] xktj] vkaoyk] eSFkh] iqnhuk] 
xksank] dSj rFkk lkaxjh 2 ls 3 fnuksa esa rFkk csj ,oa [ktwj 5 ls 6 
fnuksa esa lw[krs gSaA voLFkk ifjorZfu; inkFkZ vk/kkfjr gkbfczM lkSj 
'kq"dd dh vkSlr rkih; n{krk 17-9 Áfr”kr ik;h xbZA 'kq"dd 
dh ÁkjafEHkd dher yxHkx :- 14]000 Fkh ,oa j[k j[kko rFkk 
bldh ifjpkyu ykxr :- 4]000 FkhA 'kq"dd dk fuLrkj.k ewY; 
ÁkjafHkd ewY; ds 10 Áfr”kr ds :i esa fy;k x;kA gkbfczM lkSj 
'kq"dd dk vkfFkZd ewY;kadu djus ij ¼ vkbZvkjvkj- 54-5 Áfr”kr 
,oa iscSd ihfj;M 2-26 o"kZ½ ;g lkSj 'kq"dd ykxr dq'ky ik;k 
x;kA

ysg dh ifjfLFkfr;ksa esa vxLr&flracj ds nkSjku [kqekuh 
'kq"du ij ç;ksx fd;k x;kA lapkyu fnol ¼10%00 ls 17%00 cts½ 
ds nkSjku dqy çkIr lkSj fofdj.k vkSj ueh ds ok"iu ds vkèkkj ij 
nSfud rki n{krk dk fuèkkZj.k fd;k x;kA lrgh ueh ds vfèkd 
ok"iu ds dkj.k 'kq"du ds çkjfEHkd 3 ls 4 fnuksa esa rki n{krk 
vfèkd jghA ty ok"iu esa deh ds dkj.k 4 fnuksa ds ckn rki 

ysg esa [kqekuh lkSj 'kq"dd dk Å"eh; {kerk çn'kZu 

labour was Rs. 4,000. The salvage value was taken as 10 
per cent of initial investment. Economic evaluation of the 
hybrid PV/T solar dryer unit indicated high internal rate of 
return (54.5%) and low payback period (2.26 year), 
indicating that the unit is cost-effective.

Experiments on apricot drying under Leh condition 
were conducted during August-September. The daily 
thermal efficiency was determined based on total solar 
radiation received and total moisture evaporated during 
the day of operation (10:00 to 17:00 hours). Higher 
thermal efficiency was observed during initial 3-4 days of 
drying due to high evoporation of the surface moisture. 

thThe thermal efficiency was low after 4  day due to low 
rate of water evaporation indicating poor moisture 
diffusivity of apricot. The maximum daily mean thermal 
efficiency was 13.5 per cent in case of half fruit drying and 
11.5 per cent in whole fruit drying in CAZRI dryer (Fig. 
8.3) which was much higher than open sun drying (8.0%) 
and multi-tray dryer (8.1%).

The parabolic concentrating solar desalination 
device consists of a parabolic dish concentrator, 

Thermal performance of apricot solar dryer at Leh 

Design and fabrication of concentrating solar thermal 
desalination device 

fp= 8-2 xktj lq[kkrs le; rkieku vkSj lkSj vkriu esa ifjorZu
Fig. 8.2 Temperature and solar insolation variation with time during carrot drying
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n{krk de ikbZ xbZ] tks [kqekuh ds de ueh çlkj.k dks n'kkZrk gSA 
dktjh 'kq"dd dh vkSlr nSfud rki n{krk vfèkdre ¼13-5 
çfr'kr½ vkèks Qy ds 'kq"du esa] rRi”pkr~ 11-5 çfr'kr lewps Qy 
ds 'kq"du esa ik;h x;h] tks fd [kqys lkSj 'kq"du ¼8-0 çfr'kr½ vkSj 
cgq&Fkky 'kq"dd ¼8-1 çfr'kr½ dh rqyuk esa dkQh vfèkd Fkh 
¼fp= 8-3½A

fM”k ladsUnzd] ok"iu ik=] la?kud bdkbZ] rkacs dh uyh] 
LVS.M ,oa vklqr ty laxzkgd ls ,d ijoyh; ladsUnzd lkSj 
rkih; vyo.khdj.k bdkbZ fufeZr dh xbZA ladsUnzd esa yxk 
ijoyh; niZ.k lw;Z dh fdj.kksa dks ladsUnzd ds Qksdl ij dsfUnzr 
djrk gSA ladsUnzd dh lrg dk {ks=Qy 6-67 oxZ ehVj rFkk dsUnz 
ls bldh Å¡pkbZ 28 ls-eh- gS ¼fp= 8-4½ o fMLd dh Qksdy yEckbZ 
0-72 ls-eh- gSA bldh lrg ij pedhyh iéh yxh gqbZ gS ftlls 
fdj.ksa ijkofrZr gksrh gaSA vo'kks"kd LVhy dk cuk gS vkSj mls 
yksgs ds LVS.M ij j[kk gqvk gSA bldk Á{ksfir {ks=Qy 2-54 oxZ 
ehVj rFkk T;kferh; ladsUnzd 100 gSA bl ijoyh; ladsUnzd dk 
ladsUnz.k vuqikr 38 gSA ;g iwjh rjg ls rkijks/kh inkFkZ ls <dk 
jgrk gS ftlls fdj.ksa dsoy crZu ds isans ij gh iM+rh gSaA [kkjs 
ikuh dks ik= esa Hkjk tkrk gSA mRikfnr Hkki dks ,d daMsulj ds 
ek/;e ls xqtkjrs gSa tgka ;g la?kfur gks tkrh gSA vklqr ty dks 
eq[; tkj esa ,d= djrs gSaA lw;Z ds Ádk”k esa bl ladsUnzd dh 
mtkZ yxHkx 1000 okV gSA vf/kdre vkSlr fLFkj rkieku ik= ds 

ladsUnzd lkSj rkih; vyo.khdj.k bdkbZ dk js[kkdau ,oa fuekZ.k

evaporating vessel, condensing unit with copper tube, 
stand and distillate jar. The concentrator uses a parabolic 
mirror that focuses incoming solar radiation on a receiver, 
mounted above the dish at its focal point. The area of 

2parabolic concentrator which is made of steel is 6.67 m  
and the height of disc from centre is 28 cm (Fig. 8.4) with 
the focal length of 72 cm. The dish was covered with 
highly reflective silver coloured foil. The absorber, 
mounted on iron stand and held at the focal point, is made 

2of steel alloy which has a receiving surface of 2.54 m  and 
a geometric concentration of 100. The concentration ratio 
of this parabolic concentrator is about 38. This pot is 
completely insulated except the part lit by solar rays 
reflected by the parabolic surface. Saline water is filled in 
the pot and steam produced passes through a condenser 
where it is condensed. The distillate is collected in main 
receiver. The net power of the concentrator was 
approximately 1000 watts in good sunshine. The 
maximum average stagnation temperature at the bottom 
of the absorber surface was around 450 to 520°C. The 
average maximum temperature of brackish water reached 
110°C. 

Various economic indicators for a unit of three novel 
solar thermal devices namely, animal feed solar cooker, 
non-tracking solar cooker and solar dryer were calculated 

Techno-economic evaluation of selected solar thermal 
devices

fp= 8-3 [kqekuh 'kq"dd dh nSfud vkSlr rki n{krk
Fig. 8.3 Daily mean thermal efficiency of apricot dryer
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isans esa yxHkx 450&520 fMxzh lsfYl;l gSA [kkjs ikuh dk 
vf/kdre vkSlr rkieku 110 fMxzh lsfYl;l rd igq¡prk gSA

rhu lkSj rkih; bdkbZ;ksa ;Fkk i'kq vkgkj lkSj pwYgk] LFkk;h 
lkSj pwYgk ,oa lkSj 'kq"dd dk fofHké vkfFkZd ekudksa ds vk/kkj ij 
ewY;kadu fd;k x;kA m|fe;ksa ds ekxZn”kZu gsrq] ykHk&vykHk 
fo”ys"k.k ds vk/kkj ij ,d o"kZ esa 37 bdkb;ksa dk fuekZ.k vko”;d 
gSA fuekZ.k ds fy, vko”;d e”khuksa ,oa vkStkjksa dk ÁkjafHkd ewY; 
#- 1]04]000 fj;k;rh nj 15 Áfr”kr rFkk ifj;kstuk vof/k 15 
o"kZ gSA lkS lkSj bdkbZ;ksa ds fuekZ.k dhs dher #- 27]93]500 rFkk 
dqy ykHk #- 30]000]00 o ,u-ih-oh- #- 11]64]358 ik;k x;kA 
ykHk&ykxr vuqikr 12-2 rFkk vkSlr okf"kZd ykHk #- 1]89]820 
ik;k x;kA is&cSd ihfj;M 0-56 o"kZ Fkk tks ifj;kstuk vof/k 15 
o"kZ ls cgqr de gSA vkbZvkjvkj 228 Áfr”kr vkadk x;kA vr% 
ifj;kstuk vR;Ur ykHkÁzn ikbZ xbZA rhuksa lkSj ;qfDr;ksa dh ,d 
bdkbZ] o"kZ esa yxHkx 5035 esxk T;wy ÅtkZ cpkrh gSA lkSj pwYgk 
,oa lkSj 'kq"dd dh vkSlr rkih; n{krk Øe”k% 30 Áfr”kr ,oa 20 
Áfr”kr ikbZ xbZA tykÅ ydM+h ds vk/kkj ij ,d bdkbZ 3189-8 
fd-xzk- dkcZu MkbZvkWDlkbM dk mRltZu Áfro"kZ de djrh gSA 
blh rjg dks;yk ¼1701-1 fd-xzk-½] dSjksflu ¼750 fd-xzk-½ rFkk 
,yihth ¼529-51 fd-xzk-½ ds laca/k esa Hkh dkcZu MkbZvkWDlkbM 
ek=k esa mYys[kuh; deh laHko gSA 

p;fur lkSj rkih; bdkbZ;ksa dk rduhdh&vkfFkZd ewY;kadu

for guiding new entrepreneurs. On the basis of break-
even-analysis it was found that fabrication and sale of 37 
units annually will be sufficient to reach a state of no 
profit, no loss. The initial cost of machinery and tools for 
the devices was estimated to be Rs. 1,04,000 at discount 
rate of 15 per cent and life of devices being 15 years. The 
estimated gross benefit from sale of 100 units was Rs. 
30,00,000 and their fabrication cost was Rs. 27,93,500. 
The net present value (NPV) of solar devices was Rs. 
11,64,358. The benefit cost ratio for fabrication of solar 
thermal devices was 12.2 with an average net annual 
return of Rs. 1,89,820. The payback period was 0.56 years 
which is far lower than the expected life of the devices i.e. 
15 years. The internal rate of return (IRR) of 228.64 per 
cent was very high, clearly indicating that project will be 
economically viable. 

A unit of three solar devices, namely animal feed 
solar cooker, non-tracking solar cooker and solar dryer 
will save 5035 MJ of conventional energy annually 
considering the efficiencies of solar cooker and solar 
dryer as 30 and 20 per cent, respectively. A combined unit 
can reduce about 3189.8 kg CO  emission on annual basis, 2

if it replaces firewood. Considerable amount of CO  2

reduction is also possible in case of coal (1701.1 kg), 
kerosene (750.00 kg) and LPG (529.51 kg). 

fp= 8-4 ijoyh; ladsUnzd lkSj rkih; vyo.khdj.k bdkbZ
Fig. 8.4 Parabolic concentrating solar thermal desalination device
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laLFkku }kjk fodflr tyxzg.k {ks= ds çHkko 

laLFkku }kjk 1998 ls 2004 ds nkSjku ckojyh&cEcksj 

tyxzg.k {ks= dk fodkl fd;k x;k FkkA bl tyxzg.k {ks= esa dh 

xbZ xfrfof/k;ksa ds çHkko dk ewY;kadu 2016&2018 ds nkSjku 

fd;k x;kA tksr ds vkdkj] vk;] ifjokj dk vkdkj] foLrkj 

dfeZ;ksa ds lkFk laidZ] ifjlaifÙk;ksa dk LokfeRo] lkekftd& 

vkfFkZd fLFkfr vkSj f'k{kk dk çkS|ksfxfd;ksa dks viukus ds lkFk 

ldkjkRed vkSj egRoiw.kZ lglaca/k ik;k x;k ¼rkfydk 9-1½A

laLFkku }kjk fodflr tyxzg.k {ks= esa Qlyksa ds çdkj esa 

cnyko ls Hkwfe mi;ksx esa ifjorZu Li"V bafxr FkkA csgrj 

mRiknu i)fr;ksa ds Kku ,oa lajf{kr ueh dh csgrj miyC/krk ds 

dkj.k jch ds nkSjku de ewY; ds eksVs vukt ds LFkku ij mPp 

ewY; okyh nygu Qly dh [ksrh gksus yxhA fdlkuksa }kjk 

viukbZ tkus okyh leryu vkSj esMcanh xfrfof/k;ksa dks n'kkZus 

okyk ySaM ysofyax baMsDl ¼,y,yvkbZ½ 3-00 çfr'kr ls ?kVdj 

0-5 çfr'kr gks x;kA

Hkwfe mi;ksx esa ifjorZu

Impact of CAZRI developed watersheds 

Baorli-Bambore watershed was developed by the 

Institute during 1998-2004.  The impact assessment of the 

watershed was carried out during 2016-2018. A positive 

and significant correlation was observed between the 

adoption of technologies and size of land holding, 

income, family size, contact with extension personnel, 

assets owned, socio-economic status and education 

(Table 9.1). 

 Impact of institute developed watershed in terms of 

changes in land use was evident from the changes in 

cropping pattern. Better availability of conserved 

moisture and the knowledge of improved production 

practices resulted in a shift in the cropping pattern from 

low-value coarse cereals to high-value pulse during rabi.  

Land Levelling Index (LLI) which reflects the leveling 

and bunding activities adopted by the farmers reduced 

from 3.0 per cent to 0.5 per cent.

Changes in land use

lkekftd&vkfFkZd vUos"k.k ,oa ewY;kadu
Socio-economic Investigation and Evaluation
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Qlyksa ds {ks= vkSj çdkj esa ifjorZu

ifj;kstuk vof/k i'pkr~ pus dk mRiknu  {ks= 2-9 gsDVs;j 

ls c<+dj 21-2 gsDVs;j gks x;k ftlds ifj.kkeLo:i Qly 

fofo/khdj.k lwpdkad ¼lhMhvkbZ½ 0-345 ls c<+dj 0-426 rd gks 

x;kA ifj;kstuk iwoZ ,oa i'pkr~ nksuksa esa cktjk Qly dk çHkqRo 

Fkk ¼fp= 9-1½A ifj;kstuk ds ckn Hkh cktjk ds {ks= esa dkQh o`f) 

gqbZ] tks tyxzg.k {ks= ds fdlkuksa esa bldh çkFkfedrk n'kkZrk gSA 

ewax dh Qly ds {ks= esa o`f) gqbZ tcfd eksB Qly dk {ks= 

ifj;kstuk vof/k ds ckn ?kV x;k- ifj;kstuk vof/k ds nkSjku 

Xokj rFkk vU; Qlyksa ds {ks= esa mYys[kuh; deh ikbZ xbZ 

¼rkfydk 9-2½A

Changes in cropped area and cropping pattern

During the post-project period, there was a 

considerable rise in chickpea cropped area i.e. from 2.9 ha 

to 21.2 ha, which resulted in improvement in crop 

diversification index (CDI) from 0.345 to 0.426. 

Cropping pattern was dominated by pearl millet during 

both pre and post project periods (Fig. 9.1). There was a 

significant rise in the area of pearl millet during the post-

project period, indicating its preference among the 

watershed farmers. Cropped areas of mung bean 

increased whereas that of moth bean decreased after the 

project period. However, during the post-project period, a 

significant decrease in area in guar and other crops was 

found (Table 9.2). 

fp= 9-1 tyxzg.k {ks= esa ifj;kstuk iwoZ vkSj i'pkr~ Qlyksa ds çdkj esa ifjorZu
Fig . 9.1 Shift in cropping pattern over pre and post-project period in the watershed area
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NksVs Hkwfe /kkjd fdlkuksa dh vk; o`f) gsrq lrr vkthfodk 

var%{ksi 

Qly ekWMîwy lgHkkfxrk

lCth dh oSKkfud [ksrh

Qy vkSj okfudh ikS/kksa dk oSKkfud çca/ku

leqnk; mUeq[k HksM+ uLy lq/kkj

iksikokl iapk;r ds 166 fdlkuksa ds [ksrksa esa mUur chtksa 

vkSj [ksrh ds oSKkfud rjhdksa ls cktjk] ewax] eksB vkSj Xokj Qly 

dh iSnkokj esa o`f) gqbZ ¼rkfydk 9-3½A

Qly fofo/khdj.k ds }kjk  fdlkuksa dh vk; c<+kus ds fy, 

xfeZ;ksa esa  fHkUMh dh mUur fdLe ¼ voafrdk½ ds 20 çn'kZu fd, 

x,A fdlkuksa ds mRiknu rjhdksa ls mit 5-2 Vu  çfr gsDVs;j 

gqbZ ftldh  rqyuk esa  mUur  fdLe ¼9-5 Vu  çfr gsDVs;j½ us 

82-7 çfr'kr vf/kd mit nh vkSj ykHk ykxr vuqikr 2-14 

jgkA  

iksikokl iapk;r ds pkj xkaoksa ds lewg esa fdlkuksa ds [ksrksa 

ij 38 vkSj ljdkjh Ldwy esa 2 Qy vkSj okfudh ds ikS/kksa dh  

mUur fdLeksa ds lkFk&lkFk mudh mRiknu rduhd ij  çn'kZu 

vk;ksftr fd, x,A csj ds ikS/kksa dh thforrk 52 ls 55 çfr'kr 

jgh tcfd xksank vkSj okfudh ikS/kksa dh thforrk nj Øe'k% 92-5 o 

50 çfr'kr jgh A

iksikokl iapk;r ds 15 lkFkh fdlkuksa dks vkuqoaf'kd lq/kkj 

ds fy, çnku fd;s x, ekjokM+h uLy ds esaM+ksa ¼uj½ dh larfr;ksa 

¼,Q&1½ esa csgrj C;kr çfr'kr] tqM+oka tUeksa dh çfr'kr] fodkl 

nj] çeq[k jksxksa ds fy, vf/kd  çfrjks/k vkSj de e`R;q nj ikbZ  

xbZA

Sustainable livelihood interventions for augmenting 

income of small land holders 

Crop module interventions

Scientific vegetable cultivation

Scientific management of fruit and forestry plants

Community oriented sheep breed improvement

Improved seeds and scientific cultivation practices 

in pearl millet, mung bean, moth bean, and clusterbean 

resulted in yield enhancement at 166 partner farmers field 

of Popawas  Panchayat (Table 9.3).

Twenty demonstrations of improved variety 

(Avantika) of okra were conducted during summer for 

enhancing farmers' income through diversification. As 
-1compared to farmers practices which resulted in 5.2 t ha  

-1yield,  improved variety (9.5 t h ) gave a yield increase of 

82.7 per cent and benefit-cost (B: C) ratio of  2.14. 

Forty demonstrations on fruits and forestry plants of 

improved varieties along with their production techniques 

were undertaken at 38 farmer's field and two government  

school sites in a cluster of four villages of Popawas 

Panchayat. The survival rate of Ber ranged from 52-55 per 

cent while the survival of Gonda and forestry plants was 

92.5 and 50 per cent, respectively.  

The F1 progenies of the superior rams of Marwari 

breed provided to 15 partner farmers of Popawas 

Panchayat for genetic improvement of their flocks had 

higher growth, improved twinning and lambing 

percentage, better resistance to major disease incidence 

and less mortality. 
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larqfyr vkgkj çca/ku

çkÑfrd lalk/ku çca/ku

ckxokuh ds fy, ty lap;u lajpukvksa ¼Vkadk½sa  dk fuekZ.k

i'kq vkgkj lksyj dqdj

feêh dh ty/kkj.k {kerk vkSj mRikndrk c<+kus ds fy, 

oehZdEiksfLVax

nw/k mRiknu c<+kus ds fy, 4 xk¡oksa ds 60 fdlkuksa dks xk;ksa 

vkSj cdfj;ksa fy, iwjd vkgkj ds :i esa cgqiks"kd pkjk cfêdk 

¼,e,u,Qchs½ çnku dh x;hA fdlkuksa us crk;k fd cgqiks"kd 

pkjk cfêdk ds mi;ksx ls i'kqvksa dk LokLF;] nSfud nqX/k mRiknu 

vkSj mRiknd çn'kZu igys ls cgqr csgrj gqvkA

,Q,Qih ifj;kstuk ds rgr p;fur fdlkuksa ds [ksrksa ls 

e`nk ,oa ikuh ds uewus ,d= fd, x, vkSj 281 uewuksa ¼250 feêh 

ds uewuksa ,oa 31 ikuh ds uewuksa½ dk fo'ys"k.k fd;k x;k vkSj 

ykHkkfFkZ;ksa dks fjiksVZ nh xbZA

tks/kiqj ftys ds eaMksj Cy‚d ds iksiokl iapk;r ds varxZr 

iksikokl vkSj  ?kaVh;kyk xkaoksa esa lgHkkfxrk i)fr ls  ckxokuh 

jksi.k ds lkFk&lkFk is;ty gsrq 5500 yhVj {kerk ds chl  

mUur Vkadksa dk fuekZ.k dk;Z 'kq# fd;k x;kA  Hkkxhnkjh i)fr ds 

rgr O;; 50%50 vuqikr esa  fd;k x;kA Vkadksa ds fuekZ.k dk;Z ds 

fy, fdlkuksa dks dPpk eky miyC/k djk;k x;k tcfd [kqnkbZ] 

fpukbZ vkSj IykLVj dk dk;Z Hkkxhnkj fdlkuksa }kjk fd;k x;kA 

—f=e :i ls rS;kj fd, x, tyxzg ls o"kkZ ty dk laxzg.k 

fd;k tk,xk vkSj bu Vkadksa esa ,d= fd;k tk,xk rFkk Qyksa ds 

ikS/kksa dh flapkbZ ds fy, mi;ksx fd;k tk,xkA

laLFkku }kjk fMtkbu vkSj fodflr fd, x, iaæg i'kq 

vkgkj lksyj dqdj Hkkxhnkjh i)fr ds rgr ij fdlkuksa dks 

çnku fd, x,A

oehZ daiksLV vkSj oehZok'k ds mRiknu ds fy, Hkkxhnkj 

—"kdksa dks dsapq, vkSj iksVsZcy VsVªkoehZcsM dh 26 bdkb;ka  çnku 

dh xbZA

cUuh {ks= ds fy, mi;qä ns'kh ?kklksa ;Fkk Liksjkscksyl 

ekÆtusVl] Mk;dsfUFk;e ,uqySVe] lsUØl flfy;kfjl] lsUØl 

dPN] xqtjkr esa ty o vkthfodk lqj{kk vkSj ikfjfLFkfrdh ra= 

iqu%LFkkiu }kjk yphykiu c<+kuk

Balanced feed management

Natural resource management

Water harvesting structures (tanka) for horticulture

Animal feed solar cooker

Vermicomposting to enhance water retention and soil 

productivity

Multinutrient feed blocks (MNFBs) were provided 

to 60 farmers from 4 villages as supplementary feeding for 

bovine and goats for enhancing milk production. Farmers 

reported better health, productive performance and daily 

milk yield from MNFB supplemented animals. 

Samples were collected from farmers' fields and 281 

samples (250 soil samples + 31 water samples) were 

analyzed and the reports were given to the selected 

beneficiaries under the FFP Project. 

Twenty improved tankas of 5500 liters capacity each 

have been constructed in cluster form in Gantiyala and 

Popawas villages of Popawas Panchayat for development 

of horticulture plantation as well as for drinking purpose. 

The expenditure for construction work has been done in 

participatory mode (50:50) by providing raw materials to 

farmers while the excavation, masonry and plastering 

work has been carried out by partner farmers. Rainwater 

from the artificially prepared catchments will be 

harnessed and stored in these tankas and will be used for 

irrigating the fruit plants.

Fifteen novel animal feed solar cookers designed 

and developed by the institute were provided to partner 

farmers in participatory mode. 

Twenty six portable tetra vermi-beds along with 

earthworms were provided to partner farmers for 

production of vermi-wash and vermicompost.

Nursery beds consisting of the native grasses 

suitable for Banni area viz. Sporobolus marginatus, 

Dichanthium annulatum, Cenchrus ciliaris, Cenchrus 

Enhancing resilience through water and livelihood 

security and ecosystem restoration in Kachchh, 

Gujarat
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lsfVtjl dh ikS/k'kkyk LFkkfir dh x;hA xksjsokyh xk¡o ds ikl 

LFkkfir cht cSad dh feêh yo.kh;@{kkjh;] ftLkdh ih-,p- lhek 

7-31 ls 9-30 rd vkSj Ã-lh- 173 ls 4-666 Mh-,l- izfr eh- ik;h 

x;hA lksfM;e vo'kks"k.k vuqikr ¼,l-,-vkj-½ vkSj lksfM;e 

fofues; çfr'kr ¼Ã-,l-ih-½] Øe'k% 5-1 ls 86-5 vkSj 1-6 ls 20-00 

çfr'kr rd ik, x,A tkx:drk c<+kus gsrq pkjkxkg izca/ku 

fo"k; lacfa/kr lkr çf'k{k.k dk;ZØe rFkk rhu ykHkkFkÊ çf'k{k.k 

dk;ZØe xzkeksa esa vk;ksftr fd, x,A

dPN] xqtjkr ds 10 xkaoksa esa 13 fdlkuksa ds [ksrksa ij dSDVl 

ds ikap ifjxzg.kksa ;Fkk Dyksu 1308] fteuksdkiZ] fc;kadk eSdksej] 

dktjh c‚Vfudy xkMZu ¼lh-ch-th-½ vkSj dktjh dqdek dk 

ewY;kadu fd;k x;kA bu ifjxzg.kksa esa Dyksu 1308 esa ikSèks dh 

ÅapkÃ vfèkdre ¼118-00 ls-eh-½ rRi”pkr~ fteuksdkiZ ¼104-33 

ls-eh-½ vkSj lcls de lh-ch-th- ¼82-67 l-seh½ esa ikÃ x;h A Dyksu 

1308 esa DySMksM dh yackÃ ¼27-43 ls-eh-½ vkSj pkSM+kÃ ¼13-67 

ls-eh-½ Hkh vfèkdre jghA DySMksM çfr ikSèkk vR;fèkd 

ifjorZu'khy jgk] ;g fc;kadk eSDesj esa 6-67 ls dktjh dqdek esa 

42-67 izfr ikSèkk ntZ fd;k x;kA Dyksu 1308 esa vfèkdre DySMksM 

yackÃ ¼27-43 ls-eh-½ vkSj pkSM+kÃ ¼13-67 ls-eh-½ ik;h x;hA 

gkykafd] vfèkdre DySMksM ifjfèk fc;kadk eSdksej ¼56-27 ls-eh-½ 

mlds ckn 1308 ¼54-27 ls-eh-½ vkSj lcls de lh-ch-th- ¼46-93 

ls-eh-½ esa ikÃ xÃA

ysg&yík[k esa fFkDls Cy‚d esa fdYyhcx xkao esa cht lg 

moZjd fMªy ds lkFk ikjaifjd cqokbZ vkSj ykbu cqokbZ ds chp 

mRiknu esa varj ns[kus ds fy, v/;;u fd;s x;sA bl {ks= esa —f"k 

dh ikjaifjd i)fr esa tqrkbZ ikjaifjd gy ds lkFk n~tks ¼;kd 

vkSj xk; dh fefJr uLy½ dh enn ls dh tkrh gS vkSj chtksa dks 

[ksrksa esa fNMdko fof/k ls cks;k tkrk gS ftlls de vadqj.k vkSj 

vleku forj.k gksrk gS ¼fp= 9-2v½A xsgwa dh  cqokbZ tgka cht 

lg moZjd fMªy ds lkFk dh xbZ Fkh ogka ikS/kksa ds chp mfpr 

varjky ds lkFk csgrj vkSj ,d leku vadqj.k ns[kk x;k 

¼fp= 9-2c½A ykbu cqokbZ esa yxHkx 55 çfr'kr de chtksa dh 

t:jr iM+h vkSj nkuk vkSj Hkwls esa Øe'k% 66 vkSj 42 çfr'kr dh 

o`f) ns[kh xbZ ¼rkfydk 9-4½A

dPN] xqtjkr esa lw[kk çfrjks/kh pkjk lalk/ku ds :i esa Fkksj 

¼vksiaf'k;k QkbZdl&bafMdk½ 

ysg&yík[k {ks= esa cht lg moZjd fMªy }kjk cqokbZ 

setigerus were established. The soil of seed bank plot 

established near Gorewali-Banni was observed saline/ 

alkaline with pH range from 7.31 to 9.30 and EC from 
-10.173 to 4.666 dS m . The Sodium Absorption Ratio 

(SAR) and Sodium Exchangeable percentage (ESP) 

varied from 5.1 to 86.5 and from 1.6 to 20.0 per cent, 

respectively. For creating awareness, seven training 

programs related to grassland management and three 

beneficiary training programs were organized. 

Five accessions viz., Clone 1308, Gymnocarpe, 

Bianca Macomer, CAZRI Botanical Garden (CBG) and 

CAZRI Kukma were evaluated at 13 farmers' field of 10 

villages of Kachchh district, Gujarat. Amongst the tested, 

clone 1308 attained maximum plant height (118.00 cm), 

followed by Gymnocarpe (104.33 cm) and the minimum 

in CBG (82.67 cm). Clone 1308 also had the maximum 

cladode length (27.43 cm) and width (13.67 cm). The 

number of cladodes per plant was highly variable with a 

range of 6.67 in Bianca macomer to 42.67 in CAZRI 

Kukma.  Clone 1308 had the maximum cladode length 

(27.43 cm) and width (13.67 cm). However, Bianca 

macomer showed maximum cladode circumference 

(56.27 cm), closely followed by clone 1308 (54.27 cm) 

and minimum in CBG (46.93 cm).

Studies were conducted to observe the difference in 

the production between the traditional broadcasting 

method and line sowing with seed cum fertilizer drill in 

Killibug village in Thiksey block in Leh-Ladakh. 

Ploughing in the traditional system of agriculture in this 

region is done with the help of Dzo (a hybrid between Yak 

and cow) with traditional plough and the seeds are 

distributed via broadcasting. This leads to less 

germination and uneven distribution (Fig 9.2a). Better 

and uniform germination of wheat with proper spacing 

between plants was observed in the field where sowing 

was done with seed cum fertilizer drill (Fig 9.2b). About 

55 per cent less amount of seeds were needed in line 

sowing and an increase of 66 and 42 per cent in grain and 

hay, respectively was observed (Table 9.4). 

Cactus (Opuntia ficus-indica) as drought resilient feed 

resource at Kachchh, Gujarat

Line sowing by seed cum fertilizer drill in Leh-Ladakh 

region
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fp= 9-2- ysg&yík[k esa ikjaifjd cqokbZ ¼v½ ,oa cht lg moZjd fMªy ls cqokbZ ¼c½ esa xsgw¡ dh Qly
Fig 9.2 Wheat fields at Leh Ladakh sown traditionally (A) and with mechanical seed drill (B) 
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nksgjs mís'; okyh fdLeksa ,oa pkjk Qlyksa dk çn'kZu

nksgjs mís'; okyh ,oa pkjk Qlyksa ;Fkk tkS ¼vkjMh 2035½] 

fjtdk ¼vykenkj&51½ ,oa tÃ ¼dsaV½ dks ukxkSj ftys ds 

gjlksyko xkao esa jch ekSle ds nkSjku 17 fdlkuksa ds [ksrksa ij 

çnf'kZr fd;k x;k ¼fp= 10-1½A tkS ds nkus dh mit 2-8 ls 4-2 

Vu çfr gsDVs;j ,oa vkSlr mit 3-59 Vu çfr gsDVs;j ntZ dh 

xbZA Hkwls dh mit 4-0 ls 5-9 Vu çfr gsDVs;j ,oa vkSlr mit 4-

95 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% 13-47 

,oa 9-66 çfr'kr dh o`f) gqbZA fjtdk dh Ng dVkbZ ls gjs pkjs 

dh mit 55-0 ls 85-5 Vu çfr gsDVs;j gqbZ rFkk vkSlr mit 67-

6 Vu çfr gsDVs;j FkhA rhu fdlkuksa ds [ksrksa esa tÃ dks NksVs 

Performance of dual purpose fodder crops at farmers' 
field 

Dual purpose fodder crops viz., barley (RD-2035), 
lucerne (Alamdar-51) and oat (Kent) were demonstrated 
on 17 farmers' field at Harsolav villages of Nagaur 
District during rabi season (Fig 10.1). The grain yield of 

-1barley cv RD-2035 varied from 2.8 to 4.2 t ha  with an 
-1average of 3.59 t ha  and straw yield ranged from 4.0 to 

-1 -15.9 t ha  with an average of 4.95 t ha  at different farmers' 
fields. The mean increase in grain and straw yield due to 
improved variety was 13.47 and 9.66 per cent, 
respectively over local cultivar in barley. Green fodder 
yield obtained from six cuts of lucerne cv. Alamdar-51 

-1 varied from 55.0 to 85.5 t ha with an average of 67.6 t 
-1ha . Oat cv. Kent was demonstrated at 3 farmers' field in 

izkS|ksfxdh vkdyu] lq/kkj ,oa gLrkUrj.k
Technology Assessment, Refinement and Transfer

 fp= 10-1 mUur fdLeksa dh pkjk Qlyksa dk çn'kZu
Fig. 10.1 Demonstrations of improved cultivation of fodder crop

Barley ( RD-2035) Lucerne (Alamdar-51)

Oat (Kent) Multicut pearl millet (Rijka bajri)
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Hkw[kaMksa esa bldh mi;qDrrk ds fy, çnf'kZr fd;k vkSj 49 ÇDoVy 

çfr gsDVs;j dh mit izkIr dh xbZA xfeZ;ksa ds nkSjku vPNh 

xq.koÙkk okys gjs pkjs ds mRiknu ds fy, pkjk cktjk dh fdLe 

fjtdk cktjh dh [ksrh dk 7 fdlkuksa ds [ksrksa ij çn'kZu fd;k 

x;kA 2&3 ckj dkVus ls çkIr gjs pkjs dh 35-4 Vu çfr gsDVs;j 

vkSlr ds lkFk 32-0 ls 40-0 Vu çfr gsDVs;j mit fofHkUu 

fdlkuksa ds [ksrksa ij ntZ dh xbZA 

laLFkku dh i'kq vkgkj VsDuksy‚th ;wfuV esa rS;kj fd, x, 

cgq iks"kd cêh ¼,e,uch½ vkSj cgq iks"kd rRo feJ.k ¼,e,u,e½ 

xk;ksa vkSj HkSalksa dks iwjd vkgkj ds :i esa nsdj mlds çHkko dk 

v/;;u fd;k x;kA çR;sd i'kq dks nqX/k dky ds nkSjku 3 ekg dh 

vof/k ds fy, fdlkuksa }kjk  fu;fer fn, tkus okys okys Hkkstu 

ds vfrfjä vkB ls nl ,e,uch cêh nh xbZA ,d cêh dks i'kq us 

7&10 fnuksa dh vof/k esa iwjh rjg [kRe dj fn;kA cgq iks"kd cêh 

iwjd vkgkj feyus ls xk;ksa vkSj HkSalksa dh vkSlr nSfud nw/k dh 

mit esa 6 çfr'kr dh o`f) gqbZA 2 xk;ksa vkSj 2 HkSalksa ls dqy 168 

yhVj nw/k feyk vkSj ykxr ykHk dk vuqikr xk;ksa esa 2-79 vkSj 

HkSalksa esa 2-66 jgk ¼rkfydk 10-1½A gjlksyko xkao ds fdlkuksa ds 

[ksrksa esa pkj fdlkuksa dh pkj nw/k nsus okyh cdfj;ksa ij cgq&iks"kd 

feJ.k ¼,e,u,e½ dk ijh{k.k fd;k x;kA çR;sd i'kq dks pjkbZ ds 

vykok nqX/k dky ds  nkSjku yxHkx 2-5 ls 3-0 ekg dh vof/k ds 

fy, dqy 6&8 fd-xzk- cgq&iks"kd feJ.k çnku fd;k x;kA pjkbZ  

ls ykSVus ds ckn 100 xzke çfr fnu çfr tkuoj dh nj ls 

cgq&iks"kd feJ.k fn;k x;kA nSfud nw/k dh mit esa 10-75 

cgq iks"kd cêh ¼,e,uch½ ,oa cgq&iks"kd feJ.k ¼,e,u,e½ 

iwjd vkgkj dk çHkko

-1small plots and found suitable with a yield of 42.9 t ha . 
For producing good quality green fodder, cultivation 
practices of multicut fodder pearl millet cv. Rijka bajri 
were also demonstrated at 7 farmer's field during summer 
season, green fodder yield obtained from 2-3 cuts varied 

-1 -1 from 32.0 to 40.0 t ha with an average of 35.4 t ha at 
different farmers' field. 

The effect of supplementing multi nutrient blocks 
(MNB) and multi nutrient mixture (MNM) formulated in 
the Feed Technology Unit of the institute was studied. 
Eight to ten MNBs were offered to each animal through 
stall feeding for about 3 months period during lactation in 
addition to farmers' practice. One block was fully 
consumed in a period of 7-10 days, depending on the basic 
diet being fed to the animals. The average daily milk yield 
of cows and buffaloes increased by 6 per cent with the 
feeding of MNBs. An increase of total 168 litres of milk 
yield was obtained from 2 cows and 2 buffaloes with B:C 
ratio of 2.79 in cow and 2.66  in buffaloes (Table 10.1).

The feeding trials of MNM were conducted on four 
lactating goats of four farmers at farmers' fields of 
Harsolav village. Total 6-8 kg of MNM was provided to 
each animal for   2.5 to 3.0 month period during lactation 
in addition to grazing. The MNM were offered to the 

-1animals @ 100 g d  after goats returned from grazing. The 
daily milk yield increased by 10.75 per cent. A total of 62 
litres increase in milk yield was recorded after feeding of 
MNM for three months period. The cost of extra milk 
yield was estimated to be Rs 1483 with B:C ratio of 1.65 
(Table 10.1).  

Supplementation effect of multi nutrient blocks 
(MNB) and multi nutrient mixture (MNM)
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çfr'kr dh o`f) gqbZA rhu eghus dh vof/k ds fy, ,e,u,e iwjd 

vkgkj nsus ls nw/k dh mit esa dqy 62 yhVj o`f) ntZ dh xbZA 

vfrfjä nw/k mit dh ykxr 1483 #i;s gksus dk vuqeku yxk;k 

x;k] ftlesa ykHk ykxr vuqikr 1-65 Fkk ¼rkfydk 10-1½A 

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 

fd;k x;kA fdlkuksa dh ekStwnk mRiknu çfØ;k dh rqyuk esa 

mUur mRiknu rduhdh ds dkj.k ljlksa vkSj thjs dh iSnkokj esa 

Øe'k% 13-76 vkSj 15-1 çfr'kr dh o`f) gqbZ ¼rkfydk 10-2½A 

d`f"k&ckxokuh esa Qlyksa dk çn'kZu lHkh fdlkuksa dh Js.kh ds 

varxZr yxHkx leku FkkA ljlksa vkSj thjs dh mit e/;e vkSj 

cM+s fdlkuksa }kjk NksVs fdlku ls vf/kd çkIr dh xbZA fdlkuksa 

dh ekStwnk mRiknu çfØ;k ¼60625] 59500 vkSj  56125 :- izfr 

gsDVs;j½ dh rqyuk esa mUur mRiknu rduhdh ds dkj.k cM+s] 

e/;e vkSj NksVs fdlkuksa ds [ksrksa esa dqy vk; esa Øe'k% 13-5] 10 

vkSj 10 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 e/;e vkSj NksVs fdlkuksa dh vk; esa i'kq/ku ?kVdksa dk 

;ksxnku yxHkx cjkcj ik;k x;kA csgrj i'kq/ku izca/ku rjhdksa ds 

mi;ksx ls cM+s fdlku ¼6-06 izfr'kr½ dh rqyuk esa e/;e ¼10 

ç{ks= ij ,dhÑr Ñf"k ç.kkfy;ksa dk ewY;kadu

Performance of different components in integrated 
farming system at farmers' field

The study was conducted in the integrated farming 
systems (IFS) developed for small, medium and large 
farmer categories of Utamber village to assess the 
productivity of different components of the system. 
Technical interventions were compared with the existing 
farmer's practice. Improved crop production technology 
significantly increased production of arable crops over the 
farmers practice. The crop yield of mustard and cumin 
crop was increased by 13.76 and 15.1 per cent, 
respectively due to improved technologies (Table 10.2).  
The performance of crops in agri-horticulture was 
comparable to each other for all the three crops under all 
the farmers'categories. Higher yield of mustard and cumin 
was obtained on the farm of large and medium farmers as 
compared to small farmers. The gross return from 
different crops was increased due to adoption of improved 
practices. The increase in return from crops due to 
improved practices was 13.5, 10.0 and 10.0 per cent 
higher than the existing farmer's practices with returns of 

-1Rs. 60, 625, Rs. 59, 500 and Rs. 56,125 ha , respectively 
among large, medium and small farmer categories. The 
contribution from vegetable production was higher for 
large and medium farmers as compared to small farmers. 
The contribution from livestock components was more or 
less similar in all categories of farmers. Use of improved 
livestock management practices showed higher increase 
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izfr'kr½ vkSj NksVs fdlku ¼10 izfr'kr½ dh ldy vk; esa mPp 

o`f) fn[kkbZA cM+s vkSj e/;e fdlkuksa ds [ksrksa ls ldy vk; NksVh 

Js.kh ds fdlkuksa dh vk; ls vf/kd Fkh ¼fp= 10-2½A 

larqfyr i'kq vkgkj dh oSKkfud rduhd] jk'ku esa 

[kfut&foVkfeu dk egRo] chekfj;ksa dh jksdFkke vkSj LokLF; 

ns[kHkky dk çn'kZu vkSj çlkj fd;k x;kA X;kjg fdlkuksa dh 

dqy 109 HkSalksa] xk;ksa vkSj cdfj;ksa dk fofHkUu chekfj;ksa dk bykt 

fd;k x;kA HkSal esa ck>aiu ds ekeyksa dk bykt fd;k x;k ftlls 

muesa xHkZ /kkj.k gqvkA e/;e vkSj NksVs fdlkuksa }kjk mRikfnr 

pkjk i'kqvksa dh vko';drk ls 20-9 ls 44-4 çfr'kr rd de FkkA 

gkykafd] cM+s fdlkuksa ds ikl dqN vfrfjDr pkjk ¼rkfydk 10-3½ 

jgrk gSA 

i'kq/ku çca/ku

in the gross returns of medium (10.0%) and small farmers 
(10.0%) as compared to large farmers (6.06%). The gross 
income for large and medium farmers was higher than the 
small category of farmers (Fig 10.2).

Scientific technologies of balance feeding, broad 
spectrum dewormer, importance of mineral-vitamins in 
ration and prevention of diseases and health care for 
optimum livestock production were demonstrated and 
disseminated. A total of 109 buffaloes, cows and goats 
belonging to 11 farmers were dewormed and treated for 
various diseases. Cases of anestrus buffaloes were treated, 
which led to conceiving in animals. The fodder produced 
by medium and small farmers was not able to meet the 
requirement of livestock, with a deficit of 20.9 to 44.4 per 
cent, respectively. However, the large farmers had surplus 
fodder (Table 10.3).

Livestock management

fp= 10-2  xk¡o mVkEcj ds NksVs] e/;e vkSj cM+s fdlkuksa ds [ksrksa ij —f"k ç.kkfy;ksa ls ldy vk;
Fig 10.2 Gross returns from the farming systems in various categories of farmers of village Utamber during rabi season 
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çlkj ,oa dkS'ky fodkl

ÅVkEcj xk¡o esa ubZ vkSj fl) izkSn~;ksfxfd;ksa ds izlkj ds 

fy, izn'kZuksa dk vk;kstu fd;k x;kA [kjhQ ¼cktjk] Xokj vkSj 

ewax½ Qlyksa ij dqy 17 çn'kZu fd, x,] 20 çn'kZu jch ¼ljlksa 

vkSj thjk½ dh Qly ij vkSj 7 izn”kZu xfeZ;ksa ¼pkjk cktjk½ dh 

Qlyksa ij fd, x,A cktjk ¼,eih,e,p&17½] ewax 

¼vkbZih,e&2&3 vkSj th,e&5½] Xokj ¼vkjthlh&1033½]  ljlksa 

¼,uvkjlh,pch&101½] thjk ¼thlh&4½ vkSj pkjk cktjk ¼fjtdk½ 

dh mUur fdLesa fdlkuksas dks Qly mRiknu c<+kus ds fy, iznku 

dh xbZA jch 2017 &18 ds nkSjku ljlksa ¼y{eh½ vkSj thjk

¼thlh &4½ fdLeksa dks mUur iSdst ds lkFk mxk;k x;k FkkA thjk 

vkSj ljlksa esa Øe'k% lq/kkj ds dkj.k Qly dh mit esa 13-6 vkSj 

15-1 izfr'kr dh o`f) gqbZA

,dhd`r d`f"k iz.kkyh ekWMy ds rgr ÅVkEcj xkao essa xehZ ds 

ekSle esa fHk.Mh] rqjbZ] fV.Mk] djsyk] vkSj dkpjs ij 21 izn'kZu 

vkSj jch esa ewyh] esFkh] ikyd] /kfu;k] eVj] cSaxu ds 18 çn'kZu 

fd, x,A ?kjsyw mi;ksx ds ckn cpus okys Qy&lCth dks csp dj 

izfr ifjokj 1500&1800 :i;s dk vkfFkZd ykHk izkIr gqvkA o"kkZ 

vk/kkfjr ds lkFk&lkFk flafpr ifjfLFkfr;ksa Qly i|fr vkSj 

,dhd`r d`f"k iz.kkyh ij nks lewg ppkZ dk vk;kstu fd;k x;k 

¼fp= 10-3½A xk¡o ds ipiu fdlkuksa dks ubZ rduhdksa ls ifjfpr 

djkus ds fy, laLFkku esa yk;k x;k vkSj ,d fdlku ¼Jh vkbZnkuk 

jke½ dks dktjh fdlku fe= ds :Ik esa ekU;rk nh xbZA

Extension and capacity building components

Front line demonstrations were organized to 
disseminate new and proven technologies in Utambar 
village. A total of 17 demonstrations of kharif (pearl 
millet, clusterbean and green gram) crops, 20 
demonstrations of rabi (mustard and cumin) crop and 7 
demonstrations of summer crops (fodder bajra) were 
conducted.  Improved varieties of pearl millet (MPMH-
17), green gram (IPM-2-3 and GM-5), clusterbean (RGC-
1033), mustard (NRCHB-101), cumin (GC-4) and fodder 
bajra (Rijka bajri) were provided to farmers for increasing 
crop production. Mustard (Laxmi) and cumin (GC-4) 
varieties were grown with improved package of practices 
during rabi season. The crop yield was increased by 13.6 
and 15.1 per cent due to improved technologies in cumin 
and mustard, respectively. 

Eighteen demonstrations in rabi season of radish, 
fenugreek, spinach, coriander, peas, brinjal and 21 
demonstrations in summer season of ladyfinger and ridge 
gourd, tinda, bitter gourd and fruit kachra were conducted 
in village Utamber under integrated farming system 
model. Vegetable cultivation resulted in net saving of Rs. 
1500-1800 per family through domestic use in addition to 
economic returns by selling the surplus. Two group 
discussions were organized on cropping pattern and IFS 
systems under rainfed as well as irrigated conditions (Fig 
10.3). Fifty five farmers from Utambar village were 
brought to the institute to acquaint them with new 
technologies. One farmer (Shri Idana Ram) was also 
recognized as CAZRI Kisan Mitra.  

fp= 10-3 ÅVkEcj xkao essa fdlku lewg ds lkFk ppkZ
Fig 10.3 Group discussion with farmers at Utamber village



110

'kq"d {ks= esa tSfod i)fr ls mRiknu vkSj vaxhdj.k

Hkkjrh; fgeky; {ks= esa ikjaifjd Kku ç.kkfy;ksa dk vfHklj.k 

tSfod QkeZ esa Qly pØ ds vè;;u esa ik;k fd thjs dh 

lokZfèkd mit ¼1562-7 fd-xzk- çfr gsDVs;j½ cktjs ds ckn yxkus 

ls çkIr gqÃ] blds i'pkr~ Øe'k% ewax ¼1312-2 fd-xzk- çfr 

gsDVs;j½ o fry ¼906 fd-xzk- çfr gsDVs;j½ ds ckn yxkus ls thjs 

dh mit çkIr gqÃA >qylk jksx dk çdksi thjs esa lcls de] 

cktjs ds ckn ¼11-1 izfr'kr½ o mlls vfèkd çdksi Øe'k% ewax 

¼20-8 izfr'kr½ o fry ¼32-2 izfr'kr½ ds ckn yxkus ls gqvkA 

mtfy;k xk¡o ds fdlkuksa ds [ksr ij tSfod i)fr ls Ãlcxksy 

dk 931 fd-xzk- çfr gsDVs;j o thjs dk 898 fd-xzk- çfr gsDVs;j 

çkIr gqvkA 

nkarhokMk xk¡o esa 80 fdlkuksa dks tSfod i)fr ds ckjs esa 

fofHkUu ekè;eksa ls tkudkjh iznku dh x;hA bl lewg esa lokZfèkd 

fdlku ¼55 izfr'kr½ eè;e o mlds ckn mPp ¼25 izfr'kr½ o 

fuEu ¼20 izfr'kr½ vaxhdj.k izo`fr okys feysA vaxhdj.k ladsrdksa 

esa lwpuk dk lzksr] Kku vkSj çf'k{k.k eq[; Fks] tcfd mez] ifjokj 

dk çdkj] ifjokj dk vkdkj] tksr dk vkdkj] vuqeku o okÆ"kd 

vk; dk vaxhdj.k esa ;ksxnku lkFkZd ugÈ FkkA tSfod [ksrh ds 

çpkj&çlkj ds fy, nkarhokMk o mtfy;k xk¡oksa esa 4&4 çn'kZu 

vk;ksftr fd, x,A nks çf'k{k.k dk;ZØe] pkj lewg ppkZ o 

fdlkuksa ls fu;fer laidZ ds lkFk] bu xk¡o esa tSfod [ksrh dks 

c<+kok nsus ds fy, tSfod [ksrh ds 2000 i=dkas dk forj.k Hkh 

fd;k x;kA 

fdlkuksa ds }kjk ekSle ¼o"kkZ@cQZckjh vkSj rkieku esa 

ifjorZu½ dk iwokZuqeku if{k;ksa ds O;ogkj esa vk;s cnyko ds 

vuqlkj fodVre i;kZoj.k ifjfLFkfr;ksa ds vuqlkj  ijaijkxr 

rjhds ls fd;k tkrk gSA

¼v½ if{k;ksa tSls ikbjksd‚jsDl ik;jksZd‚jsDl ¼pqaxdk [kekj½] 

bjseksfQyk vYQkfLVªl ¼vksIiks Bkfdj½] vysVksfjl pqôj 

¼JDi½ vkSj eksaVhÝhafxyk ,MEl ¼fj&ph½ dk xk¡o ¼de 

Å¡pkÃ½ ls ysdj igkM+ksa ¼vfèkd Å¡pkÃ½ ij vfHkxeu xeÊ ds 

ekSle dh 'kq#vkr dk ladsr nsrk gSaA igkM+ksa ls xkaoksa esa 

if{k;ksa dh okilh igkM+ksa ij cQZckjh vkSj lÆn;ksa dh 

'kq#vkr gksus dk ladsr nsrh gSA

ysg&yík[k {ks= esa fdlkuksa vkSj fuokfl;ksa dk ikjaifjd rduhdh 

Kku

Production and adoption of organic system for arid 
zone 

Convergence of traditional knowledge systems in the 
Indian Himalayan region

In the crop rotation studies at organic farm of  the 
-1institute, highest cumin yield (1562.7 kg ha ) was 

recorded from treatment  where cumin was  grown after 
pearl millet, followed by treatment where it was  grown 

-1after green gram (1312.3 kg ha ) and sesame (906.8 kg 
-1ha ). The Alternaria blight incidence in cumin was also 

lowest (11.1%) in treatments where it was grown after 
pearl millet as compared to green gram (20.8%) and 
sesame (32.8%). Organic cultivation of cumin and 
psyllium at farmers' fields in village Ujaliya, gave average 

-1 -1 yield of 931 kg ha in cumin and 898 kg ha psyllium 
respectively.

At village Dantiwada, among eighty farmers who 
were provided package of organic farming technologies, 
majority (55%) belonged to medium adoption category 
followed by high (25%) and low adoption category 
(20%). Among various predictors of adoption most 
important and significant variables were: sources of 
information, knowledge and training received by the 
farmers while age, type of family, size of family, land 
holding size, experience and annual income were found to 
be non-significantly correlated with adoption. For 
popularizing organic farming, four demonstrations of 
organic system management were done at both Dantiwara 
and Ujalia villages. Two training programs, four group 
discussions were also conducted along with regular 
intercation with farmers. Besides these, more than 2000 
folders were also distributed for encouraging organic 
farming in these villages.

Adaptation strategies and behaviour of birds to 
mitigate extreme weather conditions have been used by 
farmers as indicators for prediction of rainfall/snowfall 
and consequent change in temperatures: 

(a) Migration/movement of birds such as Pyrrhocorax 
pyrrhocorax (Chungka Khamar/Red-billed 
Chough), Eremophila alpstris (Okpo Thakir/Horned 
Lark), Alectoris chukkar (Srakpa/Chukar Partridge) 
and Montifringilla adamsi (Ri-chi/Tibetan 
Snowfinch) from village (low altitude) to high 
mountains (high altitude) indicates onset of summer 
season. Return of birds from mountains to villages 
indicates occurrence of snowfall on mountains and 
onset of winter. 

ITK of farmers and residents in Leh-Ladakh region
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¼c½ i{kh ysg&yík[k {ks= ls ckgj xeZ {ks=ksa esa Hkh vfHkxeu djrs 

gSaA xk¡o ls xkSjS;k vkSj bjseksfQyk vYizsfLVªl ¼vksDiks Fkdhj½ 

tSls if{k;ksa dk vfHkxeu lÆn;ksa vkSj cQZckjh dh 'kq#vkr 

dk ladsr nsrs gSaA xkaoksa esa bu if{k;ksa dh okilh ls clar ds 

ekSle ¼ekpZ&vçSy½ dh 'kq#vkr dk ladsr feyrk gSA

¼l½ fofHkUu Å¡pkb;ksa ij ikbdk fidk ¼dkVax iqVh½ vkSj 

bjseksfQyk vYQ+kfLVl ¼vksdksiks FkSfdj½ tSls if{k;ksa }kjk 

fpukj ds isM+ ij ?kksalys dk fuekZ.k Hkh cQZckjh dh ek=k dk 

ladsr nsrk gSA isM+ ds 'kh"kZ ij ?kksalys ds fuekZ.k ls vfèkd 

xehZ vkSj eè;e ÅapkÃ ij ?kksalys ds fuekZ.k ls eè;e xehZ 

vkSj fupyh ÅapkÃ ij ?kksalys ds fuekZ.k ls de xeÊ dk 

ladsr ekuk tkrk gSA lhcDFkksuZ ¼>kM+h½ ij ?kksalys dk 

fuekZ.k igkM+ksa ij mPp cQZckjh vkSj mPp lÆn;ksa dk ladsr 

nsrk gSA

(b) Birds also migrate from Leh-Ladakh to warmer 
areas outside the region. Out-migration of birds such 
as sparrow and Eremophila alpstris (Okpo 
Thakir/Horned Lark) from village indicated onset of 
winter and snowfall. Return of these birds from 
migration/in-migration to villages indicated onset of 
spring season (March-April). 

(c) Building of nest on poplar tree by birds such as Pica 
pica (Katang Puti/Magpie) and Eremophila alpstris 
(Okpo Thakir/Horned Lark) at different heights also 
indicated the extent of snowfall. Nest building at top 
of the tree predicted relatively hot summer. Nest 
building at medium height predicted moderate 
summer. Nest building at lower height indicated 
relatively cool summer. Building of nests on sea 
buckthorn (shrub) indicated higher snowfall on 
mountains and severe winter.
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tutkrh; mi;kstuk ds rgr ysg esa izlkj xfrfof/k;k¡

mUur Ñf"k rduhdksa ds }kjk tutkrh; fdlkuksa ds 

thou;kiu esa lq/kkj

tu tkrh; mi;kstuk ¼Vh-,l-ih-½ ds varxZr dktjh] {ks=h; 
vuqla/kku LVs'ku] ysg uss isM+ yxkus] [kjirokj çca/ku] efgykvksa 
ds Lo;a lgk;rk lewg ij tkx:drk f'kfoj] 'khr jsfxLrku esa 
lajf{kr [ksrh gsrq çkS|ksfxfd;ksa] vkfn ij 12 çf'k{k.kksa ds ek/;e ls 
517 ykHkkfFkZ;ksa dks çf'k{k.k çnku fd;kA Ng Vh,lih xk¡oksa ds 
210 ykHkkfFkZ;ksa ds chp lfCt;ksa ds chtksa] m|ku@ckxokuh 
midj.k] eqxhZ ds pwts] i'kq/ku nok,¡@pkjs] uhph lqjax gsrq fjax] 
lCth ds Hkwfexr ryd{k] eYp ds fy, ijkcSaxuh i‚fyFkhu] 
gLrpkfyr Oghy gy@gLrpkfyr lhM fMªy forfjr fd, x,A 
lHkh Vh,lih@,eth,eth p;fur xk¡oksa esa LoPNrk vfHk;ku ds 
vk;kstu ds lkFk /kkrq ds crZu cukus] feêh ds lkeku cukus vkfn 
ij 128 ykHkkfFkZ;ksa ds fy, N% tkx:drk f'kfoj@çn'kZu@Hkze.k 
vk;ksftr fd;s x;sA [kqdlks xk¡o esa flapkbZ ds pSuyksa vkSj pkjs ds 
'ksM dh ejEer esa dktjh] {ks=h; vuqla/kku LVs'ku] ysg }kjk 
lgk;rk dh xbZA ysg ds fofHkUu xk¡oksa ds fdlkuksa ds chp ty 
fnol] efgyk fnol] ou fnol] varZjk"Vªh; ioZr fnol vkSj fo'o 
i;kZoj.k fnol Hkh euk;k x;kA       

ewax dh mRikndrk esa o`f) ds fy, mUur chtksa vkSj [ksrh ds 
rjhdksa ds egRo ds ckjs esa] ujksrksa dh xkst vkSj pkjyk] xzke 
iapk;r pjyk] ckalokM+k xk¡o ds 175 vkfnoklh fdlkuksa dks 

Extention activities at Leh under Tribal Sub Plan

Livelihood improvement of Scheduled Tribe Farmers 
through improved agricultural interventions

Under TSP 12 training programs for 517 farmers on 

tree plantations, weed management, women self help 

group awareness, protected cultivation technologies etc. 

were organized by CAZRI, RRS, Leh. Vegetable seeds, 

garden/horticultural tools, poultry chicks, livestock 

medicines/feed pellets, low tunnel rings, underground 

vegetable cellar, UV polythene for mulching, manual 

wheel hoes/manual seed drill were distributed among 210 

beneficiaries of six TSP villages. Six awareness 

camps/exhibitions/exposure visits were also organized 

for 128 beneficiaries on metallic pot making, earthen 

items in all the TSP/MGMG selected villages including 

swachchhata campaign. Repairing of irrigation channels 

and fodder shed in Khuksoo village were also facilitated 

by CAZRI, RRS, Leh. Water Day, Women Day, Forest 

Day, International Mountain Day and World Environment 

Day were also celebrated among farmers' of various 

villages in Leh.

Certified seeds (700 kg) of mung bean (IPM 2-3) 
were distributed to 175 tribal farmers and they were 
briefed about the importance of improved seeds and 
cultivation practices for increasing productivity of mung 

izlkj xfrfof/k;k¡
Outreach Activities

eqxhZ ds pwtksa dk forj.k
Distribution of Poultry Chicks

/kkrq ds crZu cukuk
Metallic Pot Making
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tkudkjh nh x;h rFkk 700 fd-xzk- ewax ¼vkbZ-ih-,e- 2&3½ ds 
çekf.kr chtksa dk forj.k fd;k x;kA dk;ZØe ds nkSjku dktjh 
dh miyfC/k;ksa ,oa tu tkrh; mi;kstuk dk;ZØeksa ds ckjs esa 
fdlkuksa dks crk;k x;kA mDr dk;ZØe] mUur d`f"k rduhdksa ds 
}kjk tutkrh; fdlkuksa ds thou;kiu esa lq/kkj ,oa tutkrh; 
mi;kstuk ¼lefUor jk"Vªh; cht ifj;kstuk & Qlysa½ ds vUrxZr 
dk;kZfUor fd;k x;kA dk;ZØe dks jkT; —f"k foHkkx vkSj xzke 
iapk;r dh enn ls ykxw fd;k x;k A

jktLFkku ds 9 xk¡oksa ftlesa ekaxsfj;k] iMlkyk o diqfj;k 
ftyk tks/kiqj( fpryokuk o xksyklu] ftyk tkyksj( [kjk o 
mIiyx<+ ftyk fljksgh( fpM+;koklk o ckM+oh ftyk ckalokM+k ,oa 
tEew ,oa d'ehj esa Lrdeks o 'kkax] ftyk ysg bR;kfn xk¡oksa ds 660 
fdlkuksa ds fy, tutkrh; mi;kstuk ¼d'ks#dh uk'khtho çca/ku 
ij vf[ky Hkkjrh; usVodZ vuqla/kku ifj;kstuk½ ds rgr ÑUrd 
izca/ku rFkk pqXxk cukus o mi;ksx dh rduhd ij izf'k{k.k 
dk;ZØe vk;ksftr fd;s x,A blds lkFk gh vkfnoklh fdlkuksa esa 
fo"k pqXxk ik= forfjr fd, x;sA

tutkrh; fdlkuksa esa ÑUrd izca/ku ij tkx#drk

bean. The programme was undertaken at village Naroton 
Ki Goj and Charla, Gram Panchayat Charla, Banswara in 
February 2019 under TSP of AICRP (NSP). Farmers were 
also appraised about the achievements of CAZRI and TSP 
programme. The programme was implemented with the 
help of the state agricultural department and gram 
panchayat.

Training on rodent management with demonstration 
on bait preparation and bait delivery technique was given 
to 660 farmers of nine village of Rajasthan from Jodhpur 
Distt (Mangeria, Padsala & Kapooria), Jalore Distt 
(Chitalwana & Golasan); Sirohi Distt (Khara & 
Uppplagarh), Banswara Distt (Chidyawasa & Badvi), and 
two villages in Jammu & Kashmir of Leh (Stakmo & 
Shang) under Tribal Sub-Plan Scheme (All India Network 
Research Project on Vertebrate Pest Management). 
Besides this bait bins were also distributed among tribal 
farmers.

Awareness on rodent management among Scheduled 
Tribe Farmers

tutkrh; mi;kstuk ¼lefUor jk"Vªh; cht ifj;kstuk & ¼Qlysa½½ ds vUrxZr xzke iapk;r pkjyk] ckalokM+k esa cht forj.k dk;ZØe
Seed distribution programme in gram panchayat Charla, Banswara under TSP, AICRP NSP (Crops)

vf[ky Hkkjrh; usVodZ vuqla/kku ifj;kstuk esa tutkrh; mi;kstuk ds rgr 
ÑUrd izca/ku rFkk pqXxk cukus o mi;ksx dh rduhd ij izf'k{k.k

Demonstration on bait preparation and bait delivery technique under TSP Scheme of 
All India Network Research Project on Vertebrate Pest Management
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ltho Qly laxzgky; 

vkn'kZ xzke ;kstuk

'kq"d {ks= dh çeq[k [kjhQ 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 n'kkZus 

gsrq yxk;k x;kA blh çdkj jch Qlyksa dh 60 çpfyr fdLeksa 

tSls blcxksy ¼10½] thjk ¼4½] lkSaQ ¼10½] /kfu;k ¼10½] dqlqe ¼6½ 

,oa ljlksa ¼20½ dks vuq'kaflr iSdst ds lkFk 'kq"d {ks= ds —"kd 

leqnk; ds fy, çnf'kZr fd;k x;kA efgyk fdlkuksa lfgr cM+h 

la[;k esa fdlkuksa us ç{ks= fnol vkSj fdlku esyk ds nkSjku ltho 

Qly laxzgky; dk nkSjk fd;k vkSj eglwl fd;k fd mUur 

fdLesa vkSj mudk mfpr çca/ku] mRikndrk c<+kus ds fy, 

egRoiw.kZ dkjd gSaA fdlkuksa ds vykok cM+h l[a;k esa Nk=ksa] jkT; 

—f"k foHkkx ds vf/kdkfj;ksa@deZpkfj;ksa] xSj ljdkjh laxBu] tu 

çfrfuf/k;ksa] HkkÑvuqi ,oa varZjk"Vªh; la?kBuksa ds fof'k"V 

vfrfFk;ksa us ltho Qly laxzgky; dk voyksdu fd;kA

[kjhQ vkSj jch ds ekSle ds nkSjku mtfy;k xk¡o esa 112 
vfxze iafDr çn'kZu ¼,Q,yMh½ vk;ksftr fd;s x;sA [kjhQ esa 
cktjk ¼,eih,e,p&17½ ij 25] ewax ¼vkbZih,e 2&3½ ij 40] eksB 
¼lhtsM,e &2½ ij 20 vkSj yksfc;k ¼vkjlh 101½ ij 4 ,Q,yMh 
vk;ksftr dh xbZ] ftlls mit esa Øe'k% 30-8]15-4]12-2 vkSj 14-9 
çfr'kr o`f) ntZ dh x;hA jch ds nkSjku ljlksa ¼y{eh½ ij 14] 
thjs ¼thlh&4½ ij 8 ,Q,yMh  vkSj tSfod thjk [ksrh ij ,d 
,Q,yMh vk;ksftr dh x;hA fdlku dh ijEijkxr —f"k dh 
rqyuk esa mUur çFkkvksa dks viukus ds dkj.k] ljlksa ds 
chtksRiknu esa 17-4 rFkk thjs esa 13-5 çfr'kr dh o`f) ntZ dh 
x;hA thjs dh mUur tSfod [ksrh ls fdlku dh ijEijkxr —f"k 
dh rqyuk esa 22-3 çfr'kr dh o`f) gqbZA

Crop Cafeteria 

Model Village

Ninety improved varieties/hybrids of five principal 
arid zone crops viz., pearl millet (20 varieties), 
clusterbean (20 varieties), mung bean (20 varieties), moth 
bean (20 varieties) and sesame (10 varieties) were 
demonstrated in a “Crop Cafeteria” during kharif season. 
Similarly, 60 improved crop varieties of rabi crops viz., 
isabgol (10), cumin (4), fenugreek (10), coriander (10), 
safflower (6) and mustard (20) were also demonstrated 
with recommended package of practices for the farming 
community of arid zone. A large number of farmers 
including woman farmers visited the Crop Cafeteria 
during field days and farmers fair and realized the role of 
varieties and proper management is key factor for 
increasing the productivity. Besides farmers, officers of 
state line departments, representatives of NGOs and other 
dignitaries from ICAR and international organizations 
visited the cafeteria and appreciated.

During kharif  and rabi seasons 112 FLDs were laid 
out in Ujaliya village. In kharif  25 FLD on pearl millet 
(MPMH-17), 40 FLD on mung  bean (IPM2-3), 20 FLD 
on moth bean (CZM-2)  and 4 FLD on cowpea (RC-101) 
were laid, the yield enhancement was found 30.8, 15.4, 
12.2 and 14.9 per cent, respectively. During rabi 14 FLDs 
on mustard (Laxmi), 8 FLDs on cumin (GC-4) and one 
FLD on organic cumin cultivation practice were 
conducted. The seed yield increased by 17.4 per cent in 
mustard and 13.5 per cent in cumin due to adoption of  
improved practices in comparison to farmer's practice. 
Organic cultivation of cumin increased yield by 22.3 per 
cent over farmer's practice.

ltho Qly laxzgky; ij efgyk Ñ"kd ,oa fof'k"V vfrfFk;ksa dk Hkze.k
Women farmers and dignitaries visit of crop cafeteria
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,e&fdlku iksVZy

Ñf"k ekSle lykg lsok

,e&fdlku iksVZy dks vkbZ-lh-,-vkj- vuqla/kku MsVk HkaMkj 

ds Kku çca/ku ds fy, rS;kj fd;k x;k gS ftlesa çdk'kuksa vkSj 

çkS|ksfxfd;ksa dks viyksM fd;k tkrk gSA laLFkku ls vc rd 159 

çdk'ku ¼oSKkfudksa ds 'kks/k ys[k  vkSj laLFkku ds çdk'ku½ vkSj 

çkS|ksfxfd;ka viyksM dh tk pqdh gSaA viyksM dh xbZ ikap 

çkS|ksfxfd;k¡ bl izdkj gSa% ¼1½ dktjh ,jsfcd xe mRçsj.k 

çkS|ksfxdh ¼2½ e`nk tfur ikni jksxtudksa ds çca/ku ds fy, 

VªkbdksMekZ gftZ;kue ¼e#lsuk&1½ dk tSo&mRikn ¼3½ Qfy;ka 

vkSj frygu Qlyksa ds 'kq"d tM+ xyu ds çca/ku ds fy, csflyl 

QeZl ¼e#lsuk&3½ dk tSo&mRikn ¼4½ ikS/kksa ds feêh tfur 

jksxtudksa ds çca/ku ds fy, VªkbdksMekZ gftZ;kue vkSj csflyl 

QeZl ¼fefJr e#lsuk½ dk la?k rFkk ¼5½ cktjk dh mUur fdLe % 

lhtsMih&9802 ¼,eih&406½-

laLFkku] iksVZy ij iathdj.k ds fy, fdlkuksa ds eksckby 

uacj vkSj Qly dk fooj.k ,d= djrk gSA fjiksfVaZx o"kZ ds nkSjku 

iksVZy esa dqy 1075 fdlkuksa dks iath—r fd;k x;kA dktjh }kjk 

,e&fdlku iksVZy ds ek/;e ls Hksts x, lans'kksa dh çHkko'khyrk 

dks ns[kus ds fy, ,d v/;;u fd;k x;k ftldk dqy 

çHkko'khyrk lwpdkad 80-25 çfr'kr ik;k x;k tks n'kkZrk gS fd 

iksVZy ds ek/;e ls Hksts x, ,l,e,l fdlkuksa ds fy, cgqr 

mi;ksxh gSaA

ekSle vk/kkfjr —f"k ekSle lykg lsok,a ckM+esj] pw:] 

tkykSj] tks/kiqj vkSj ikyh ftys ds fdlkuksa dks çnku dh xbZA 

vkus okys fy, ikap fnuksa ds ekSle dk iwokZuqeku {ks=h; ekSle 

foKku dsaæ] t;iqj ls] lIrkg esa nks ckj] vke rkSj ij eaxyokj 

m-Kisan Portal

Agro-meteorological advisory service

m-Kisan portal is a ICAR Research Data Repository 
for Knowledge Management in which publications and 
technologies are being uploaded. CAZRI has uploaded 
133 publications (Research articles of CAZRI scientists, 
Institute publications (APRs, Issues of CAZRI 
Newsletter, folders) and technologies. Five technologies 
viz., CAZRI Arabic gum induction technology; Bio-
formulated product of Trichoderma harzianum 
(Marusena-1) for managing Soil borne plant pathogens; 
Bioformulated product of Bacillus firmus (Marusena-3) 
for managing dry root rot of legumes and oil seeds; 
Consortium of Trichoderma harzianum and Bacillus 
firmus (Mishrith Marusena) for managing soil borne plant 
pathogens; and pearl millet crop variety: CZP-9802 (MP-
406) developed by the institute have been uploaded on the 
portal.

The institute collects details of visiting farmer's 
mobile number and crop details for their SMS registration 
in the portal. During the reporting year a total of 1075 
farmers have been registered in the portal. A study was 
undertaken to see the effectiveness of messages sent by 
CAZRI through mKisan portal. The total effectiveness 
index was found to be 80.25 per cent indicating that the 
SMSs sent through the portal was found to be very 
effective for majority of the farmers.

Weather based agromet advisory services were 
provided to the farmers of Barmer, Churu, Jalore, Jodhpur 
and Pali districts. Weather forecast data for coming five 
days was received from Regional Meteorological Centre, 
Jaipur, twice a week, usually on Tuesdays and Fridays. 

izlkj xfrfof/k;k¡
Outreach Extension Activities



116

vkSj 'kqØokj dks izkIr fd;k x;kA —f"k ekSle lykg cqysfVu] 

Qly dh orZeku fLFkfr] fiNys ekSle vkSj e/;e jsat ekSle 

iwokZuqeku ds vk/kkj ij mlh fnu rS;kj fd, tkrs FksA cqysfVu esa 

Qlyksa] Qyksa] lfCt;ksa vkSj i'kqvksa ds fy, çklafxd ijke'kZ 

'kkfey FksA bl rjg ds dqy 97 cqysfVu 2018 ds nkSjku tkjh fd, 

x, FksA ;s cqysfVu laLFkku dh osclkbV vkSj Hkkjr ekSle foKku 

foHkkx dh osclkbV ij viyksM fd, x,A cqysfVu dks LFkkuh; 

lekpkj i=] vkdk'kok.kh] nwjn'kZu] —f"k foKku dsUæ vkSj jkT; 

ds —f"k foHkkx ds vf/kdkfj;ksa ds ek/;e ls Hkh çpkfjr fd;k x;kA 

iath—r fdlkuksa dks ,l,e,l Hkst dj Hkh tkudkjh nh xbZA

jkT; Lrjh; fdlku esyk vkSj fdlku uokpkj fnol dk 

13&15 flrEcj 2018 ds nkSjku dktjh esa vk;kstu fd;k x;k] 

ftlesa jktLFkku ds tks/kiqj] Hkjriqj] mn;iqj] ckalokMk+] t;iqj] 

fljksgh] ckM+esj] tSlyesj] ukxkSj] ikyh] >kykokM+] lhdj] tkyksj] 

fprkSM+x<+] vtesj] nkSlk] /kksyiqj] jktleUn] HkhyokM+k ,ao 

chdkusj ftyksa ds 8000 ls T;knk fdlkuksa] ftlesa 1800 —"kd 

efgyk,¡ Hkh lfEefyr Fkh] us Hkkx fy;kA dk;ZØe ds eq[; vfrfFk 

Jh xtsUæ flag 'ks[kkor] Ñf"k ,oa Ñ"kd dY;k.k jkT; ea=h] Hkkjr 

ljdkj FksA bl nkSjku Jh tksxkjke iVsy] fo/kk;d ¼yw.kh½] MkW- 

cyjkt flag] dq yifr] —f"k fo'ofo|ky;] tks/kiqj] Jh yfyr 

dqekj xqIrk] lEHkkxh; vk;qDr] tks/kiqj] MkW- ih-,y- ljkst] 

funs'kd] HkkÑvuqi&dsUæh; 'kq"d ckxokuh laLFkku] chdkusj ,oa 

Jh vkj-ds- Fkkuoh] Áeq[k egkÁcU/kd] ukckMZ Hkh mifLFkr jgsA 

mn~?kkVu l= esa nks lhMh dk foekspu fd;k x;kA bl volj ij 

ik¡p fdlkuksa dks muds }kjk dktjh dh —f"k rduhdks dks viukus 

,oa muds Álkj esa fd;s x;s ljkguh; ;ksxnku gsrq ^dktjh 

fdlku fe=* ds :i esa lEekfur fd;k x;kA cktjk] ewax] eksB] 

fdlku esyk vkSj Ñf"k uokpkj fnol

Agromet-advisory bulletins were prepared on the same 
day based on current crop condition, past weather and 
medium range weather forecast. The bulletins included 
relevant advisories for crops, fruits and vegetables and 
livestock. Total 97 such bulletins were issued during 
2018. The bulletins were uploaded to institute website and 
India Meteorological Department website. Free SMSs 
were also sent to registered farmers. The bulletins were 
also disseminated through local newspapers, radio, TV, 
internet, KVKs, officials of state agriculture department. 

State Level Farmers' fair cum Innovation Day was 
organized at CAZRI, Jodhpur during September 13-15, 
2018 in which more than 8000 farmers including 1800 
women from Jodhpur, Bharatpur, Udaipur, Banswara, 
Jaipur, Sirohi, Barmer, Jaisalmer, Nagore, Pali, Jhalawar, 
Sikar, Jalore, Chittorgarh, Ajmer, Dausa, Dholpur, 
Rajsamand, Bhilwara and Bikaner districts of Rajasthan 
participated. Farmers from Aurangabad, Maharashtra 
also participated under Maharashtra Agriculture 
Competitiveness Project. Sh. G.S. Shekhawat, Minister of 
State for Agriculture and Farmer's Welfare, GOI was the 
Chief Guest of the function. Sh. Jogaram Patel, MLA 
(Luni), Dr. Balraj Singh, VC, Agriculture University, 
Jodhpur Mr. Lalit Kumar Gupta, Divisional 
Commissioner, Jodhpur; Dr. P.L. Saroj, Director, ICAR-
CIAH, Bikaner and Sh. R.K. Thanvi, Chief General 
Manager, NABARD were also present on this occasion. 
Two CD's were also released during the inauguration 
session. Five farmers were honored 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, sesame, 

Kisan Mela and Agriculture Innovation Day 

fdlku esyk vkSj —f"k uokpkj fnol
State level Kisan Mela and Agriculture Innovation Day
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Xokj] fry] yksdh vkSj fVUMk dh loZJs"B Qlyksa ds fy;s fdlkuksa 

dks lEekfur fd;k x;kA fdlku xks"Bh esa fdlkuksa us oSKkfudksa ls 

viuh leL;kvksa ls lEcfU/kr Á'u iwNsA bl volj ij mRikn] 

ikS/ks] —f"k la;U= vkSj vU; —f"k mRiknksa dks Ánf'kZr djrh 

Án'kZuh esa 108 —f"k foHkkxksa o xSj ljdkjh laLFkkvksa us Hkkx fy;kA 

MkW- ,-ds- xgyksr] iwoZ dqyifr] jkt- i'kqfpfdRlk ,oa i'kq 

foKku fo'ofo|ky;] chdkusj] MkW- ch-vkj- pkS/kjh] vuqla/kku 

funs'kd] —f"k fo'ofo|ky;] tks/kiqj ,oa MkW- bZ'oj flag] Álkj 

funs'kd] —f"k fo'ofo|ky;] tks/kiqj lekiu lekjksg esa vfrfFk 

FksA bl volj ij —"kdksa gsrq mR—"V —f"k vknkuksa ,oa rduhdksa 

ds ljkguh; çn'kZu gsrq fofHkUu ljdkjh ,oa xSj ljdkjh laLFkkvksa 

dks iqjL—r fd;k x;kA

—f"k foKku dsUæ] dktjh] tks/kiqj rFkk vkRek tks/kiqj ds 

la;qä rRok/kku esa ftyk Lrjh; fdlku esys ,oa çn'kZuh dk 

vk;kstu 28 tuojh dks laLFkku esa fd;k x;kA esys dk mn~?kkVu 

ekuuh; —f"k ,oa fdlku dY;k.k jkT; ea=h] Hkkjr ljdkj] Jh 

xtsUæ flag 'ks[kkor us fd;kA bl volj ij Jh egsUæ fo'uksbZ] 

fo/kk;d ¼yw.kh½ fof'k"V vfrfFk FksA bl volj ij ,d fdlku 

xks"Bh Hkh vk;ksftr dh xbZ ftlesa fdlkuksa }kjk Qly mRiknu] 

i'kq/ku] e`nk] ckxokuh] ty lap;u vkSj pjkxkg çca/ku vkfn ls 

lEcaf/kr ç'uksa ds oSKkfudksa }kjk gy lq>k;s x,A bl esys esa 2000 

ls vf/kd fdlkuksa us Hkkx fy;kA

dsohds] Hkqt esa 17 tuojh] 2019 dks fdlku esys dk 

vk;kstu fd;k x;k] ftlesa ftys ds 250 ls vf/kd iq:"k ,oa 150 

efgyk Ñ"kdksa us Hkkx fy;kA dsohds] ikyh esa Hkh 28 ekpZ] 2019 dks 

fdlku esys dk vk;kstu fd;k x;k] ftlesa ikyh ftys ds 750 ls 

vf/kd iq:"k ,oa efgyk Ñ"kdksa ,oa Ñf"k foHkkx ds vf/kdkfj;ksa us 

Hkkx fy;kA bl esys ds eq[; vfrfFk funs'kd] dktjh FksA  

,dy f[kM+dh lsok ds rgr 15295 fdlkuksa] efgyk —"kdksa 

fo|kfFkZ;ksa] çf'k{k.kkfFkZ;ksa rFkk jkT; o dsUæh; vf/kdkfj;ksa us —f"k 

rduhd lwpuk dsaæ dk voyksdu fd;k rFkk laLFkku dh 

rduhfd;ksa o xfrfof/k;ks ls ykHkkfUor gq,A dqy 16789 fd-xzk- 

mUur fdLe ds chtksa dk foØ; fd;k x;k] ftlesa 14085 fd-xzk- 

cht [kjhQ Qlyksa tSls ewax ¼vkbZih,e 2&3] vkbZih,e 205&7] 

vkbZih,e 2&14½] eksB ¼lhtsM,e&2½] Xokj ¼vkjthlh&1033] 

,pth 2&20] ,pth&365] ,pth&563½] fry ¼vkjVh&351½ ,oa 

ftyk Lrjh; çn'kZuh ,oa fdlku esyk  

Ñf"k rduhd lwpuk dsUæ

bottle gourd and round gourd were also awarded. A Kisan 
Goshthi was organized in which many queries raised by 
farmers were answered by the scientists. Posters, 
products, live plants, farm equipments and other material 
showcasing agricultural technologies were displayed by 
108 Govt. and private agencies.

Dr. A.K. Gehlot, Ex VC, RAJUVAS, Bikaner; Dr. 
B.R. Choudhary, Director Research, Agriculture 
University, Jodhpur and Dr. Ishwar Singh, Director 
Extension Education, Agriculture University, Jodhpur 
were guests in the valedictory function. Various 
government and private agencies were awarded for best 
display of their products and technologies in farmers 
friendly way.

Krishi Vigyan Kendra and Agricultural Technology 
Management Agency (ATMA) jointly organized a district 
level exhibition and Farmers' Fair at the Institute on 
January 28.  Shri Gajendra Singh Shekhawat, Minister of 
State for Agriculture and Farmers' Welfare, Government 
of India inaugrated Farmers' fair.  Shri Mahendra Vishnoi, 
MLA, Luni, Jodhpur was the Guest of Honour. On this 
occasion a Kisan Goshthi (Scientist-farmer interaction) 
was also organized in which queries raised by farmers on 
problems related to crop production, livestock, soil 
management, horticulture, water harvesting and pasture 
management etc., were answered by scientists. In the fair 
more than 2000 farmers participated and got aware of the 
recent and advanced agricultural technologies. 

Kisan Mela was also organized at KVK Bhuj on 
January 17, 2019 in which 250 male 150 female farmers 
participated. A Kisan Mela was also organized at KVK, 
Pali March 28, 2019 in which more than 750 farmers, 
farmwomen and officers of line department from entire 
blocks of Pali district participated. Chief Guest of the 
Kisan Mela was Director, CAZRI, Jodhpur. 

Under single window service system, 15295 
farmers/farm women/student/trainees and state/central 
officers visited ATIC Centre and were appraised of 
institute technologies and activities. There was a sale of 
16,789 kg seeds of improved varieties of crops, out of 
which 14085 kg was kharif crops i.e. mung bean (IPM 2-
3, GM-5, IPM 205-7, IPM 2-14), moth bean (CZM-2), 
clusterbean (RGC-1033, HG 2-20, HG-365, HG-563), 
sesame seed (RT-351) and grasses (C. ciliaris, C. 
setigerus, and mix seed) etc. and 2704 kg was of rabi crops 

District level Kisan Mela and exhibition 

Agricultural Technology Information Centre (ATIC)

izlkj xfrfof/k;k¡
Outreach Extension Activities
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?kkl ¼/kke.k] lso.k o fefJr½ FksA jch fd Qlyksa ds 2704 fd-xzk- 

mUur chtksa tSls ljlksa ¼,uvkjlh ,pch&101½] thjk ¼thlh&4½ 

,oa esFkh ¼vkj,eVh&305½ dk foØ; fd;k x;kA blds vfrfjä 

—"kdks dks 79372 m|kfudh] okfudh] ltkoVh o vkS"k/kh; ikS/kksa 

dk foØ; fd;k x;kA vU; xfrfof/k;ksa esa fdlkuksa ls çkIr 240 

e`nk o ty ds uewuksa dk fo'ys"k.k] nqX/k o i'kqvkgkj mRiknksa] ewY; 

laof/kZr mRiknksa bR;kfn ds foØ; dh lqfo/kk çnku dh x;h 

ftlds }kjk dqy okf"kZd vk; :i;s 44]36]765@& vftZr gqbZA

laLFkku ds oSKkfudksa dks MhMh fdlku pSuy@nwjn”kZu ds 

fo'ks"kKksa dh lwph esa 'kkfey fd;k x;k gSA bl o"kZ laLFkku ds 

oSKkfudksa }kjk 05 lk{kkr ppkZZ Álkfjr dh tk pqdh gSaA laLFkku 

dh dbZ foLrkj xfrfof/k;ksa dks MhMh fdlku ,ao 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 lacaf/kr fofHkUu igyqvksa ij 46 jsfM;ks 

okrkZ nh xbZA

 dktjh ds fofHk™k foHkkxksa] 

{ks=h; vuqlaèkku dsUæksa ,oa Ñf"k foKku dsUæksa }kjk yxHkx 296 

Áf'k{k.k dk;ZØe 7725 Ñ"kdksa ds fy, vk;ksftr fd;s x;sA 

MhMh fdlku pSuy ,oa vkdk'kok.kh

fdlkuksa ds fy, vk;ksftr izf'k{k.k%

i.e. mustard (NRC HB-101), cumin (GC-4) and fenugreek 
(RMT-305). Beside these 79,372 seedlings of 
horticultural, forestry, ornamental and medicinal plants 
were sold to farmers. Among the other activities, ATIC 
facilitated analysis of 240 soil and water samples received 
from farmers, sale of milk and animal feed products, 
kharif produce grain, gum inducer, fruits, napier grass, 
marusena and value added products etc. and generated 
total revenue of Rs. 44,36,765.

Scientists of the institute were empanelled in the list 

of experts of DD Kisan. Five live discussion/talks were 

given by our scientists. Several media coverages were 

given by DD Kisan, DD Rajasthan channel to extension 

activities of CAZRI. Scientists and SMSs from various 

stations and KVKs delivered 46 radio talks on All India 

Radio covering various aspects related to improved 

practices in agriculture.

 296 trainings were 

organized for 7725 farmers by various divisions, Regional 

Research Stations and KVKs of the institute.

DD Kisan channel and All India Radio

Trainings organized for farmers:
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izlkj xfrfof/k;k¡
Outreach Extension Activities
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vfxze iafDr izn'kZu% yxHkx 2366 Ñ"kd fofHkUu vfxze iafDr 
Án'kZu ¼,Q-,y-Mh-½ dk;ZØeksa ds }kjk ykHkkfUor gq;sA 76 i'kq 
fpfdRlk f'kfojksa ,oa lUrqfyr fdQk;rh i'kq Hkkstu Án'kZu dk 
vk;kstu tks/kiqj ftys ds dbZ xkaoksa esa fd;k x;kA blh çdkj 
fofHk™k laLFkkuksa ls çkIr 23 ubZ rduhdksa dk 132 Ñ"kdksa ds [ksrksa 
ij ijh{k.k fd;k x;kA

Front line demonstration: About 2366 farmers 
benefitted by various FLD programs conducted by 
institute in different villages. 76 animal health camps and 
balanced economical feeding demonstrations were given 
in various villages in Jodhpur district. 23 new 
technologies received from various institutes were also 
demonstrated on 132 farmers field.
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Ák;ksftr izf'k{k.k dk;ZØe% laLFkku esa bl o"kZ dbZ izk;ksftr 
f'k{k.k dk;ZØe fdlkuksa gsrq vk;ksftr fd;s x;sA blesa mUgsa 
fofHkUu rduhfd;ksa dh tkudkjh nh xbZ o iz;ksx ds rjhdksa dks 
le>k;k x;kA blds vfrfjDr Ñf"k foKku dsUnzksa ,oa laLFkku ds 
foHkkxksa }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 celebrated by KVKs and divisions of 

the institute.

izlkj xfrfof/k;k¡
Outreach Extension Activities
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izlkj xfrfof/k;k¡
Outreach Extension Activities



izn'kZfu;k¡% dktjh 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 fuEufyf[kr voljksa ij Án'kZuh vk;ksftr dh ,oa vU; 
}kjk vk;ksftr Án'kZfu;ksa esa Hkkx fy;kA

Exhibitions: The institute organized/participated in 
exhibitions on following occasions to popularize its 
technologies and to create awareness among the masses 
about its activities and achievements.
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dktjh izn'kZuh dk fof'k"V vfrfFk;ksa ,oa Ñ"kdksa }kjk Hkze.k
Dignitaries and farmers visit of CAZRI exhibition
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·

·

Material Transfer Agreement (MTA) with ICRISAT 
in June, 2018 for sharing of promising breeding line 
of pearl millet for strengthening the ongoing pearl 
millet genetic improvement program of the ICAR-
CAZRI.

ndMoU with Cairn Foundation (2  time) for the period 
from Jan., 2019 to Jan., 2021 wherein ICAR-CAZRI 

would be supporting community development 
project as advisory with the expertise in the field of 
arid zone.

MoA with Fourth Partner Energy, Hyderabad 
regarding electricity generation through roof top 
solar panels.

·

ckSf)d lEink izcU/ku ,oa O;kolk;hdj.k 
Intellectual Property Management and

Commercialization

laLFkku çkS|ksfxdh çca/ku bZdkbZ ¼vkbZVh,e;w½ us laLFkku ,oa 
vxzfyf[kr laLFkkvksa ds chp le>kSrk Kkiu LFkkfir djus esa 
lgk;rk çnku dh%

Institute Technology Management Unit (ITMU) 

facilitated signing of MoU between the institute and 

various  agencies as follows:

Hkkd̀vuqi&dktjh dks bl o"kZ rhu isVsaV tkjh fd;s x,

·

·

·

isVsaV la-&304253% uSuks&çsfjr thok.kq i‚yhlSdjkbM 
mRiknu

isVsaV la-&307861% cgq&iks"kd tSfod [kkn ds la'ys"k.k dh 
çfØ;k

isVsaV la-&309385% tSo dhVuk'kd dk tSo&lw=hdj.k vkSj 
ml dks rS;kj djus dh çfØ;k

ICAR-CAZRI has been granted three patents

·

·

·

Patent No. 304253: Nano-induced bacterial 
polysaccharide production

Patent No. 30786: A process for synthesizing a 
Multi-nutrient organic manure

Patent No. 309385: Bio-formulation of a Bio-
pesticide and a process for preparing the same

·

·

Developed and printed scrolls showcasing the 
Institute theme wise multidisciplinary scientific 
work through wall mounted motorized scrollers

Interacted with farmers in the State Level Kisan 
Mela & Farmer's Innovation Meet and distributed 

pamphlets depicting salient feature and economics 
of ready to commercialize technologies developed 
by the Institute over the years among them in 
response to their interest and also to increase their 
awareness

ijke'kZ dk;Z@Consultancy

laLFkku çkS|ksfxdh çca/ku bZdkbZ us laLFkku çkS|ksfxfd;ksa dks fofHkUu ek/;eksa ls yksdfç; cuk;k
Institute Technology Management Unit popularized the Institute technologies 
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·

·

·

·

International Day for Biological Diversity on theme 
“Biodiversity 25 years of Action” was organized at 
Mandau, Jaisalmer (May 22, 2018)

Word Environment Day on the theme “Beat the Plastic 
Pollution” was organized at Khedapa, Jodhpur (June 05, 
2018)

World Day to Combat Desertification was celebrated on 
the theme “Land has True Value – invest in it” (June 19, 
2018)

A Green Skill Development Programme on "Plantation 
Techniques and Utilization of Renewable Energy in Arid 
Zone” sponsored by MoEF&CC, GOI was organized for 
15 participants (July 11 - August 10, 2018)

e:LFkyhdj.k ij i;kZoj.k lwpuk i)fr ¼,ufol½ dsUnz 
ENVIS Centre on Desertification

·

·

·

Vidyalaya, Kalandri, Sirohi on the theme “Keep Cool and 
Carry on The Montreal Protocol” (September 16, 2018)

ENVIS, ICAR-Central Arid Zone Research Institute 
(CAZRI), Jodhpur and The Energy and Resources 
Institute (TERI), New Delhi jointly organized a Seminar 
on "Climate Change and Desertification: Renewable 
Energy Solutions for Enhancing Mitigation Potential in 
Rajasthan at Jaisalmer (January 10, 2019).

National Science Day was celebrated on the theme 
“Science for the People and People for Science” at KVK, 
Gudamalani, Barmer (February 28, 2019)

World Ozone Day was celebrated at Jawahar Navodaya 

dsanz dh xfrfof/k;k¡@Activities of Centre

laLFkku esa Ñf"k oSKkfud p;u e.My] ubZ fnYyh ds rRok/kku esa 

,vkj,l ¼çk-½&2017 o usV ¼çFke½&2018 dh vkWuykbZu ijh{kk vizsy 

6&10] 2018 ds nkSjku vk;ksftr dh x;h ftlesa —f"k ,oa lg;ksxh 

foKku ds 31 fo"k;ksa esa ,vkj,l ¼çk-½&2017 o 56 fo"k;ksa esa usV 

¼f}rh;½&2018 dh çR;sd fnu rhu [k.Mksa esa ijh{kk yh x;hA dqy 1413 

vH;kfFkZ;ksa esa ls 987 vH;kfFkZ;ksa us vkWuykbZu ijh{kk nhA blds vfrfjDr 

QkeZ e'khujh o 'kfDr fo"k; dh ,vkj,l ¼çk-½&2017 o usV 

¼çFke½&2018 ijh{kk 33 vH;kfFkZ;ksa ds fy, iqu% vçsy 22] 2018 dks 

vk;ksftr dh x;h rFkk usV ¼çk-½&2018 dh vkWuykbZu ijh{kk fnlacj 

27&29] 2018 ds nkSjku vk;ksftr dh x;hA dqy 439 vH;kfFkZ;ksa esa ls 

314 vH;kfFkZ;ksa us vkWuykbZu ijh{kk nhA ifj"kn }kjk lapkfyr lhVkas ij 

Lukrd o LukrdksRrj ikB;Øeksa esa o"kZ 2018&19 ds fy, ços'k gsrq 

vxLr 18 o 19] 2018 dks fyf[kr ijh{kk dk vk;kstu fd;k x;kA

Hkkd̀vuqi usV vkWuykbZu ijh{kk

Online Examination of ARS (Prelim) 2017 and NET (I) - 

2018 was organized from April 6-10, 2018 at ICAR-CAZRI, 

Jodhpur centre under the aegis of Agricultural Scientists 

Recruitment Board (ASRB), New Delhi. The examinations were 

conducted in three slots each day in 31 and 56 disciplines of 

Agricultural and Allied Sciences for ARS (Prelims) and NET, 

respectively. Out of 1413 candidates registered for this centre 987 

candidates (69.85%) appeared for the computer based online 

examination. Besides re-online exam for ARS (Prelim)-2017 and 

NET (I) 2018 for Farm Machinery and Power was organized on 

April 22, 2018 for 33 candidates and NET (II) 2018 from December 

27-29, 2018. Written examination for admission to UG and PG 

degree programs for academic session 2018-19 conducted by 

ICAR, New Delhi was also organized by the Institute on August 19, 

2018 for UG and August 18, 2018 for PG. 

Online system for ICAR NET examination

iathdj.k ds fy, drkj esa [kM+s vH;kFkhZ
Candidates queing up for registration

ijh{kkFkhZ ijh{kk nsrs gq,
Candidates appearing in examination 
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Integrated Basic and Human Resources Appraisal, 
Monitoring and Desertification 

Biodiversity Conservation, Improvement of Annuals and 
Perennials 

·Integrated natural resources monitoring in arid Rajasthan

·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  

·Characterization of soil phosphorus to identify the 
availability potential and reversibility in arable lands of 
Sikar and Jhunjhunu districts

·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 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 guar 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

·Breeding for higher yield in clusterbean

 

·On-farm assessment of integrated farming systems in 
arid region 

·Production and adoption of organic system in arid zone

·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

Integrated Arid Land Farming System Research 

laLFkku ifj;kstuk;sa
Institute Projects



128

·Soil quality, crop productivity and sustainability under 
long term fertilizer experiment in Aridiosols 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

·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  

·Optimization of deficit-irrigation for improving water 
productivity of Indian mustard in hot arid region

·Water harvesting based integrated farming system for 
arid region

·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

·Development of post-harvest technique for date palm at 
Doka stage 

·Development and evaluation of pearl millet flakes based 
multi-nutritional instant food products  

Management of Land and Water Resources 

Improvement of Animal Production and Management  

Plant Products and Value Addition  

·Evaluation of food and nutraceutical applications of 
Cordia myxa gum and pomegranate waste  

·Development of integrated pest management modules 
for cumin, groundnut and castor

·Ecological evaluation of rodent diversity in Narmada 
canal command area

·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  

·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

·Design, development and performance evaluation of 
concentrating solar thermal desalination device with 
PCM

·Multi-dimensional impact of CAZRI developed 
watershed: A  study in Jodhpur district of arid Rajasthan   

·ICAR-CAZRI Model village project

·Production of quality seed and plant materials of arid 
crops (ICAR; DSR; Rs. 60.85 Lakhs)

·All India Coordinated Research Project-National Seed 
Project (Crops) (ICAR; Rs. 28.90 Lakh)  

·All India Network Project on Vertebrate Pest 
Management (ICAR; Rs. 581 Lakh)

·Production and demonstration of tissue culture raised 
plants under three location and collection and 
maintenance of elite germplasm of Date palm (ICAR; Rs. 
55.0 Lakh)

·Harvesting, processing and value addition of natural 
resins and gums (IINRG, Ranchi; Rs. 61.15 Lakh)

Integrated Pest Management  

Non-conventional Energy Systems, Farm Machinery 
and Power  

Socio-economic Investigation and Evaluation  

Technology Assessment, Refinement and Training 
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·Integrated agro-meteorological advisory services (AAS) 
for farmers of Jodhpur region NCMRWF (DST; Rs. 3.92 
Lakh)

·Forecasting agricultural output using space, agro-
meteorology and land based observations (FASAL) 
(MoES-IMD; Rs. 4.32 Lakh)

·Water harvesting based integrated agricultural 
production system for arid region (ATMA; Rs. 8.27 
Lakh)

·National mission on sustaining Himalayan ecosystems 
(NMSHE)-Task force-6 (Himalayan Agriculture) 
(NMSHE; Rs. 74.20 Lakh)

·National mission on sustaining Himalayan ecosystems 
(NMSHE)-Task force-5 Indigenous Technology 
Knowledge (ITK) (NMSHE; Rs. 8.69 Lakh)

·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; Rs. 84.00 Lakh)

·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; Rs. 
31.54163)

·Creation of seed hubs for increasing indigenous 
production of pulses in India (MoA; Rs. 150 Lakh)

·Harnessing the potential of Lasora (Cordia myxa L.): A 
multipurpose fruit plant of arid and semiarid regions of 
India (SERB, DST; Rs. 22.27 Lakh)

·Sustainable livelihood interventions for augmenting 
small land holders income in western Rajasthan (Farmers 
FIRST; Rs. 45.54 Lakh)

·DST network project on “Revival of village ponds 
through scientific interventions” (NRDMS, DST; Rs. 
45.54 Lakh) 

·Land degradation mapping (Second Cycle)-2015-16 
(NRSC; Rs. 28.82 Lakh)

·Desertification and land degradation: Monitoring, 
vulnerability assessment and combating plans (SAC; Rs. 
42.48 Lakh)

·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)

·Wind tunnel simulation for modelling wind erosion 
processes and evaluating different control measures 
(ICAR; Rs. 34.982 Lakh)

· Establishment of participatory nurseries for sustainable 
livelihood in western arid Rajasthan (NABARD; Rs. 
27.445 Lakh)

·Assessment of Udaipur rock phosphate, low grade 
potassium feldspar and lignite mine waste for the 
development of Organo mineral fertilizer formulations 
(Ministry of Mines, GoI; Rs. 24.9225 Lakh)

·Development of export oriented hi-tech pomegranate 
production model (NABARD; Rs. 27.489 Lakh)

·Enhancing food and water security in arid region through 
improved understanding of quantity, quality and 
management of blue, green and grey water (DST; Rs. 
573.39 Lakh)

·Climate change adaptation for natural resource 
dependent communities of Kachchh district-enhancing 
resilience through water and livelihood security and 
ecosystem restoration (GEER Foundation; Rs. 21.2088 
Lakh)

·Mainstreaming agricultural biodiversity conservation 
and utilization in agricultural sectors to ensure ecosystem 
services and reduce vulnerability (Bioversity 
International; Rs. 25 Lakh)

·Characterization, evaluation of genetic resources for 
genetic enhancement and improvement of minor pulses 
(DBT; Rs. 133.396 Lakh)

·Simulation of leaf curl disease dynamics in chilli for 
strategic management options (DBT; Rs. 29.05 Lakh) 

·Genomic-led improvement of biotic and abiotic stress 
tolerance in mustard rape for economic and 
environmental sustainability (DBT; Rs. 727.956 Lakh) 

·Evaluation of stress tolerant orphan legumes (STOL) for 
use in dryland farming systems across sub-Saharan 
Africa and India – Promoting India-Africa Framework 
for Strategic Cooperation (Kirkhouse Trust; US$ 
13,55,000 )
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laLFkku esa vk;ksftr cSBdsa ,oa xfrfof/k;k¡
Meetings and Events Organized in the Institute

institute. Dr. A.K. Singh, Principal Scientific Officer, 

NRDMS, DST, GoI presented the objectives of the project 

and stressed upon the need of participatory actions for 

revival of village ponds. Fifty farmers and twenty one farm 

women participated in the workshop.

 was held during April 23-28, 2018. 
In this meeting, annual progress of various on-going institute 
projects was discussed. Fifteen new projects were approved 
while reports of 12 concluding projects were also presented 
by the scientists. Similarly, achievements of 06 concluded 
and 27 ongoing externally funded projects were discussed on 
March 16, 2019.

 

was organized by ATMA, Jodhpur in Luni, Pipar, Bilada, 
Bhopalgarh, Bawari, Mandor, Balesar, Sekhala and Shergarh 
panchayat samitis of Jodhpur district on May 2, 2018. The 
programme of Luni Panchayat Samiti was organized at the 
institute. The Chief Guest of the programme was Shri 
Gajendra Singh Shekhawat, Hon'ble Minister of State for 
Agriculture, Ministry of Agriculture and Farmers Welfare, 
GoI. He emphasized to increase agricultural income by 
adopting latest agricultural technologies. Shri Joga Ram 
Patel, MLA, Luni was Special Guest of the programme. The 
programme was chaired by Dr. O.P. Yadav, Director. 

Similar programmes were also organized at different 
Panchayat Samities by agriculture department where 
specialists from KVK appraised the farmers about improved 
agricultural technologies and livestock management. A 
Kisan Kalyan Karyashala was also organized by KVK, Pali 
on May 2, 2018 where Shri P.P. Chaudhary, Hon'ble Minister 
of State, Ministry of Law, Justice and Corporate Affairs, GoI 

laLFkku vuqla/kku ifj"kn~ ¼vkbZ-vkj-lh-½@Institute Research 

Council (IRC) meeting

xzke Lojkt vfHk;ku@Gram Swaraj Abhiyan programme

th28oka MkW- ,l-ih- jk; pkS/kjh eseksfj;y O;k[;ku@28  S.P. Roy 

Chaudhary Memorial lecture

chdkusj ftys ds Hkwty izca/ku ij eaFku@Brain Storming 

Session on Groundwater Management of Bikaner 

District

xk¡o ds rkykcksa dk oSKkfud gLr{ksi }kjk iqujks)kj ij 

dk;Z'kkyk@Field  Workshop  on  Revival of Village Ponds 

through Scientific Intervention

 was organized by Jodhpur 

Chapter of Indian Society of Soil Science (ISSS) at the 

institute on April 6, 2018. On this occasion, Dr. P.C. Sharma, 

Director, ICAR-CSSRI, Karnal delivered a lecture on 

'Enhancing crop productivity in saline soils'. President of 

ISSS, Jodhpur Chapter underlined the importance of 

innovative technologies and new species for sustainable 

agricultural production. He also highlighted various 

activities of the Jodhpur chapter of the society.

 was organized by Central Ground Water Board for 

discussing the current scenario and management of ground 

water resources of Bikaner district on April 17, 2018 at the 

institute under the chairmanship of Director, CAZRI. The 

main objective of the meeting was to create a long-term plan 

for Nokha, Kolayat and Sri Dungargarh tehsils of Bikaner 

district in collaboration with various departments for 

reduction of groundwater use and increased production of 

crops. Shri K.C. Nayak, Director CGWB, Dr S.K. Jain, 

Regional Director (Western Region) CGWB and many 

officers of Regional and Central Ground Water Board and 

other Departments participated. 

 was organized at Baorli 

village on April 19, 2018 under DST Network Project. The 

Director stressed upon the need of revival of village ponds 

under future water scarce situation and also pointed out the 

need for adoption of rainfed technologies developed by the 
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improved techniques of crop cultivation. Seeds of different 
crops were distributed among the framers and they were 
appraised about the use of seed drill for line sowing rather 
than traditional broadcasting method. 

Another interaction with farmers in Ankung village, Nyoma 
Block (Chnagthang region) was arranged on June 19, 2018 
where farmers were appraised about the benefits of adopting 
improved technologies including latest released varieties of 
different crops. 

 Sh. Gajendra Singh Shekhawat, Hon'ble Minister 
of State for Agriculture, Ministry of Agriculture and Farmers 
Welfare, GoI, visited KVK at CAZRI, Jodhpur on June 1, 
2018. He appreciated the activities conducted by the KVK 
and also interacted with farmers on all issues related to 
technology adoption, increased production and marketing 
skills. He especially emphasized the use of crops providing 
high yields with less water inputs.

 Sh. Gajendra Singh Shekhawat, Minister of State 
for Agriculture, Ministry of Agriculture and Farmers 

Jh xtsUnz flag 'ks[kkor us Ñf"k foKku dsUnz] dktjh] tks/kiqj dh 
xfrfof/k;ksa dk fujh{k.k fd;k@Sh. Gajendra Singh 

Shekhawat monitored the activities of CAZRI KVK, 
Jodhpur:

Jh xtsUnz flag 'ks[kkor us [ktwj iz{ks= dk vOkyksdu fd;k@
Sh. Gajendra Singh Shekhawat visited date palm 
orchard:

was the Chief Guest. On this occasion, Shri Chaudhary 
motivated the farmers for adopting advanced techniques for 
sustainability and profitability. Mr Madho Singh, AD (Hort.) 
and Dr Manoj Agarwal, AD (Agril. Ext.) also graced the 
occasion. In this program, 145 progressive farmers from 
different villages of Pali district participated.

 Dr Jaswant Singh Yadav, Hon'ble 
Minister of Labour Employment and Skill Development, 
Government of Rajasthan visited the experimental field on 
agri-voltaic system at the institute on May 8, 2018. Dr Singh 
appreciated the work done by the institute on developing 
animal feed solar cooker, solar candle making device, solar 
distillation unit, solar water heater, etc., which are very 
useful for providing employment to the youth. 

 was organized at 

Khardung village, Leh during May 25-26, 2018 regarding 

MkW- tloUr flag ;kno dk laLFkku nkSjk@Dr Jaswant Singh 

Yadav visited institute:

tkx:drk vfHk;ku@Awareness campaign
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Welfare, GoI visited date palm orchard at the institute, on 
June 18, 2018. He appreciated the efforts of CAZRI in 
diversification of horticulture in one of the most challenging 
production system. 

 Shri Narendra Modi, Hon'ble Prime 

Minister of India interacted with farmers of arid zone of 

Rajasthan through video conferencing in the institute on June 

20, 2018. More than 120 farmers including farm women 

interacted live with hon'ble Prime Minister and listened the 

experiences of farmers from various parts of country. 

Farmers shared how adoption of new technologies and 

Government schemes has helped them to increase the 

productivity of crops and commodities, and in increasing 

their income for improving livelihood. Smt. Vimla Siyag 

(Jodhpur district) and Shri Gowardhan Singh (Pali district) 

shared their experience in arid fruit production technology 

with assistance from the institute.

was organized during June 25-

26, 2018 at CAZRI RRS, Bikaner which is sponsored by 

ATMA, Bikaner. Thirty seven farmers having pomegranate 

orchards in Bikaner district participated in this programme. 

The farmers were provided information on various aspects of 

pomegranate cultivation viz., improved cultivation methods, 

plant protection, varieties suitable for this region, nursery 

raising and propagation techniques, soil, nutrient and water 

management, irrigation, pest, disease and nematode 

management, post-harvest management, utilization of 

cracked fruits and marketing of fruits. Field visits were also 

conducted for the participants along with scientists.

ekuuh; iz/kkuea=h dk jktLFkku ds fdlkuksa ds lkFk 

laokn@Interaction of Hon'ble Prime Minister with 

farmers of Rajasthan:

vukj mRiknu çkS|ksfxdh o mRiknu esa vk jgh leL;k,a fo"k; ij 

nks fnolh; fdlku&oSKkfud laxks"Bh@Two day Farmer-

Scientist Sanghoshti on 'Pomegranate production 

technologies and  problems' 

gfjr dkS'ky fodkl çf'k{k.k@Green Skill Development 

training

HkkÑvuqi }kjk çk;ksftr xzh"edkyhu çf'k{k.k f'kfoj@ICAR 

sponsored Summer School

 course on “Plantation techniques and utilization of 

renewable energy in arid zone” under Green Skill 

Development Programme, Ministry of Environment, Forest 

& Climate Change, New Delhi from July 11 to August 10, 

2018 by CAZRI-ENVIS Centre on Combating 

Desertification Dr. I.D. Arya, Director AFRI, Jodhpur was 

the chief guest on the inaugural function on July 11, 2018. 

The programme was attended by 15 candidates. The 

participants also visited innovative farmers of Dantivada, 

Deora nursery, Mandore, AFRI, Jodhpur, KVK, Pali and 

CAZRI RRS, Pali and GRAVIS, Phalodi.

 on “Designing farming systems 

for enhancing income and resilience in low rainfall areas 

under climate change scenario” was organized in the 

institute from August 28 - September 17, 2018. A total of 19 

scientists from State Agricultural Universities & ICAR 

institutes over 6 states attended the school which was 

inaugurated by Dr. Balraj Singh, Vice Cahncellor, 

Agricultural University, Jodhpur. In the training, more than 

45 lectures were delivered on various aspects on 

designing farming systems for enhancing income and 

resilience under climate change scenario, practicals on 

laLFkku esa vk;ksftr cSBdsa ,oa xfrfof/k;k¡
Meetings and Events organized in the Institute
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systems modelling etc. The participants also visited 

pomegranate growing belt in Barmer district, KVK, Pali, 

progressive dairy and organic farm, Polyhouses, local 

entrepreneurs etc.

 was organized at Bavdi 

village of Senkhla Panchayat Samiti on September 7, 2018 

by KVK, CAZRI, Jodhpur. Awareness and knowledge about 

improved mung bean and moth bean cultivation was 

increased through frontline demonstration in village. The 

programme was attended by more than 160 farmers and farm 

women from Senkhla Panchayat Samiti. 

 on “Solar photovoltaic and 

thermal applications for energy-water-food security in 

agriculture” was organized in the institute from September 

19 – October 9, 2018. A total of 17 scientists from State 

Agricultural Universities & ICAR Institutes over 6 states 

attended the school. The Inaugural function was graced by 

Dr. K.D. Sharma, Ex Director, National Institute of 

Hydrology, Roorkee. Both theoretical and practical aspects 

of solar photovoltaic and thermal technology were discussed 

in detail during the training programme along with field visit 

to Solar Power Plant at Lathi, progressive farmers' field at 

Osian and Wind Power Station at Tejwa, Jaisalmer. 

[kjhQ nyguh Qly izn'kZuksa ij {ks= fnol@A field day on 

kharif legume crop demonstration

HkkÑvuqi }kjk çk;ksftr 'khrdkyhu çf'k{k.k f'kfoj@ICAR 

sponsored Winter School

MkW- f=ykspu egkik=] lfpo] Ms;j ,oa HkkÑvuqi egkfuns'kd 

dk tSlyesj vkSj chdkusj ds {ksf=; vuqla/kku dsUæksa dk 

nkSjk@Dr. T. Mohapatra Secretary, DARE and DG, ICAR 

visited RRS, Jaisalmer and Bikaner

ghjd t;arh ldZy o rhu bdkbZ;ksa dk mn~?kkVu@Diamond 

Jubilee Circle and three facilities

 on 29-30 September. 

He was accompanied with Dr O.P. Yadav, Director.  At 

Jaisalmer, he visited experimental areas and provided critical 

suggestions. He also visited Solar Power Plant of LANCO at 

Lathi and discussed various issues related to solar power 

generation. Dr J. Jena, DDG (Fisheries Science) also 

accompanied them on 2 October during RRS, Bikaner visit. 

The DG expressed his happiness after visiting experimental 

areas and seeing the maintenance of the farm under 

challenging agro-climatic conditions. 

 (Seed Processing Unit, 

Animal Experimental House Unit and Solar Rooftop 

System) were inaugurated by Shri Gajendra Singh 

Shekhawat, Hon'ble Minister of State for Agriculture and 

Farmers Welfare, GOI in the institute on October 1, 2018 in 

the presence of Dr. Trilochan Mohapatra, Secretary, DARE 

and DG, ICAR; Dr O.P. Yadav, Director CAZRI and other 

dignitaries. He also laid the foundation stone of the institute's 

auditorium. During his visit to the institute on the occasion of 
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its foundation day celebrations, Shri Shekhawat also 

released special issue of Indian Farming on Arid Agriculture, 

Coffee Table Book depicting development and achievements 

of CAZRI and Diamond Jubilee Logo of the institute.

 visited the research areas of the 

institute on October 4. He was briefed about the activities of 

the institute by Director. Dr. Rizvi described the usefulness 

of agroforestry practices for the dry areas of different 

countries. 

 A contingent from the institute 

participated in ICAR Zonal Sports Meet (West Zone), 2018 

at ICAR-IGFRI, Jhansi during October 5-8. Team-CAZRI 

stood II and bagged 15 medals which included four gold, 

seven silver and four bronze in various team and individual 

events. 

visited research areas on  October 25 and 

acquainted himself with the ongoing research activities of 

the institute. Mr. Chandel showed interest in agri-voltaic 

model. He also visited aonla, karonda, pomegranate and date 

fo'o Ñf"kokfudh dsUæ ds MkW- tkosn fjtoh dk laLFkku 

nkSjk@Dr. Javed Rizvi, Regional Director of World 

Agroforestry Centre

HkkÑvuqi tksuy LiksVZ~l ehV ¼if'pe {ks=½@ICAR Zonal 

Sports Meet (West Zone):

HkkÑvuqi 'kklh fudk; ds lnL; Jh lqjs'k pansy dk 

Hkze.k@ICAR Governing Body member Shri Suresh 

Chandel 

palm fields and appreciated the AZP-1 variety of date palm. 

Institute Director gave information about the ongoing 

research projects and achievements of the institute. 

 was organized on October 25, 2018 at 

Padasala, Jodhpur in which 30 farmers participated. Various 

aspects of organic farming including development of 

nutrient rich compost, role of animals, agroforestry trees, 

beneficial insects and birds, preparation of organic manure 

and disease management were discussed in detail. Farmers 

also took keen interest in arid horticultural crops such as ber, 

gonda and pomegranate. Management aspects of 

pomegranate orchards and date palm were also addressed in 

detail. The participants also visited progressive farmers' 

fields.

 on 'Recent approaches in 

horticultural development for enhancing farm income in 

environmentally constraints ecosystem' was organized at the 

institute from November 27 to December 17, 2018. A total of 

18 scientists from State Agricultural Universities, ICAR 

csgrj jch mRiknu rduhdksa vkSj vukj dh [ksrh ij 

vkWQ&dSEil çf'k{k.k@Off-campus training on 'Improved 

rabi Production Technologies and Pomegranate 

Cultivation'

HkkÑvuqi }kjk çk;ksftr 'khrdkyhu çf'k{k.k f'kfoj@ICAR 

sponsored Winter School

laLFkku esa vk;ksftr cSBdsa ,oa xfrfof/k;k¡
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institutes and KVK from 5 states attended the winter school 

which was inaugurated by Dr. O.P. Pareek, Former Director, 

ICAR-CIAH, Bikaner. The training comprised of lectures on 

various aspects on recent technological advances in 

horticulture crops, protected cultivation, export oriented 

seed spices production, horticulture based IFS, processing 

and value chain management. The participants also visited 

KVK, Pali; RRS, Pali; RRS, Jaisalmer; Agriculture 

University, Jodhpur; Centre of Excellence on Date palm, 

Jaisalmer and progressive farmers' fields in Jodhpur district. 

met on December 13, 2018 under the 

chairmanship of Dr. J.S. Samra. RAC members Dr. D.K. 

Benbi,  Dr. H.S. Balyan, 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 2018-19. RAC team also 

visited the research farm of the institute.

was organized for 30 farmers of Jalore 

district during December 18-22, 2018 which was sponsored 

by Project Directorate, ATMA, Jalore. Farmers were 

vuqla/kku lykgdkj lfefr dh cSBd@Research Advisory 

Committee 

tkyksj ftys ds fdlkuksa ds fy, vkthfodk lqj{kk gsrq 'kq"d 

ckxokuh ij çf'k{k.k@Training on Arid Horticulture for 

Livelihood Security 

exposed to improved production technologies and 

management practices of arid horticulture crops like ber, 

pomegranate, gonda, date palm, kair and karonda, protected 

cultivation of vegetables, nursery raising and organic 

farming at the institute and University of Agriculture, 

Jodhpur. Hands-on practical exercises were conducted on 

soil sample collection and processing, and value addition to 

arid crops.

 Mr. V.K. Gaur visited institute's research fields 

and deliberated with scientists of the institute on December 

23, 2018. He advised the regional managers that they should 

remain in touch with the scientists and produce quality seeds 

of good varieties so that farmers can get good seeds across 

the country. Director briefed about the achievements and 

activities of the institute. He also advised to use the 

techniques developed by the institute to get rid of the 

problem of rats in warehouses. 

 was 

organized jointly by ENVIS RP on Combating 

Desertification, ICAR-Central Arid Zone Research Institute, 

Jodhpur and The Energy and Resources Institute (TERI), 

New Delhi on January 10, 2019 at Jaisalmer. Dr. Anandi 

Subramanian, Principal Advisor, MoEF&CC, GOI, New 

Delhi was the Chief Guest. 100 representatives from ICAR, 

AFRI, Departments of Forest, Agriculture, Animal 

jk"Vªh; cht fuxe ds eq[; çca/k funs'kd dk laLFkku 

nkSjk@Chief Managing Director of National Seed 

Corporation

ßtyok;q ifjorZu ,oe~ e:LFkyhdj.k% jktLFkku esa 'keu 

{kerk c<+kus ds fy, v{k; ÅtkZ }kjk lek/kkuÞ fo"k; ij 

oSKkfud laxks"Bh@Seminar on “Climate Change and 

Desertification: Renewable Energy Solutions for 

Enhancing Mitigation Potential in Rajasthan”
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Husbandry (Government of Rajasthan), Non-Governmental 

Organizations, Educational Institutions, experts and farmers 

actively participated. 

th XXV  meeting of ICAR Regional 

Committee No. VI, comprising the states of Gujarat and 

Rajasthan; and UTs of Dadra & Nagar Haveli and Daman & 

Diu, was jointly organized by ICAR-Central Arid Zone 

Research Institute and Anand Agricultural University at 

Anand during February 4-5, 2019. The meeting was chaird 

by Dr. T. Mohapatra, Secretary, DARE and DG, ICAR. Shri 

Parshottam Rupala, Hon'ble Minister of State for Agriculture 

and Farmers Welfare, and Panchayati Raj was the Chief 

Guest and Shri Jaydrathsinghji Parmar, Hon'ble Minister of 

State for Agriculture, Government of Gujarat was Guest of 

Honour. Padma Shri awardee Shri Valabhbhai Marwaniya, 

96-years old carrot-farmer from Junagadh district was 

felicitated during the inaugural function. The meeting was 

chaired by Dr. T. Mohapatra, Secretary, DARE and DG, 

ICAR, New Delhi and attended by MR. Sushil Kumar, Addl. 

Secy. (DARE) & Secy. (ICAR); Mr. Sanjay Prasad, 

Additional Chief Secretary of Agriculture, Cooperation and 

Farmers Welfare Department of Gujarat, Dr. K. 

HkkÑvuqi dh {ks=h; lfefr cSBd@ICAR Regional 

Committee Meeting:

Alagusundaram, DDG (Agril. Engg. and NRM), Dr. A.K. 

Singh, DDG (Agri. Ext. and Horticulture), Dr. J.K. Jena, 

DDG (FS); Mr. B. Prahan, AS&AF, Animal Husbandry 

Commissioner; ADGs at ICAR HQ, Vice Chancellors from 

SAUs of Rajasthan and Gujarat, Directors of ICAR Institutes 

and officers from line departments of Gujarat and Rajasthan. 

Two members of ICAR governing body viz., Sh. S.K. 

Bhargava and Sh. Suresh Chandel and Mr. Ratan Lal Daga, 

Member, AGM Farmers also participated in the meeting. Dr. 

O.P. Yadav, Director CAZRI and Member Secretary, 

Regional Committee presented the Action Taken Report on 

the proceedings of the last meeting held at Jodhpur in 2016.

 with the theme of 'Converting 

Dryland Areas from Grey into Green' was organized from 

February 11 to 14 by the International Dryland Development 

Commission (IDDC) and Arid Zone Research Association of 

India at Jodhpur. The conference was inaugurated by Hon'ble 

Minister of State for Agriculture and Farmers Welfare, Sh. 
th Gajendera Singh Shekhawat on February 11, 2019. This 13

conference in the series, was held for the first time in India as 

a part of Diamond Jubilee Celebrations of ICAR-Central 

Arid Zone Research Institute, Jodhpur. Dr. Adel El-Beltagy, 

Chairman of IDDC; four Director Generals of CGIAR 

Institutes viz., Dr Peter Carberry of ICRISAT, Dr Martin 

Kropff of CIMMYT, Mr Aly Abousabaa of ICARDA, Dr 

Claudia Sadoff of IWMI, and two former Director Generals 

of the ICAR, New Delhi, Dr R.S. Paroda and Dr Panjab 

Singh were Guests of Honour on this occasion. Dr. M.S. 

Swaminathan Award for Leadership in Agriculture was 

given to Dr. John Dixon of ACIAR, Australia during the 

conference by TAAS, New Delhi. The Arid Zone Research 

Association of India presented honorary fellowship to Dr. 

R.S. Paroda, Dr. Panjab Singh, Dr. B. Venkateswarlu; Dr. 

Gurubachan Singh and Dr. Rajeev K. Varshney. The 

'kq"d Hkwfe fodkl ij 13oka varjkZ"Vªh; lEesyu 
t h¼vkbZlhMhMh½@13  International Conference of 

Development of Drylands

laLFkku esa vk;ksftr cSBdsa ,oa xfrfof/k;k¡
Meetings and Events organized in the Institute
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conference was attended by over 379 delegates from 80 

international and national organizations representing 37 

countries. In this conference, 5 plenary sessions having 17 

lectures from global experts were organized. In addition two 

evening lectures by highly reputed international experts 

were also delivered. A total 55 theme-wise oral lectures and 

242 e-poster presentations were organized concurrently in 11 

technical sessions. Likewise, five half-day satellite symposia 

(as concurrent sessions) were also organized on topics of 

c o n t e m p o r a r y  i m p o r t a n c e  i n  d r y l a n d s .  T h e  

recommendations emerged out of the 4 days scientific 

deliberations were brought out in the form of 'Jodhpur 

Declaration'.

 was telecasted and Rabi Sammelan 2018-19 was 

organized by Krishi Vigyan Kendra, CAZRI, Jodhpur on 

February 24, 2019. 348 farmers and farm women from 16 

blocks of four districts of Rajasthan along with 47 officials 

participated in the programme. Hon'ble Member of 

Parliament (Rajya Sabha), Shri Narayan Lal Panchairya was 

the Chief Guest of the programme and Hon'ble MLA, 

Soorsagar, Jodhpur Smt. Suryakanta Vyas was the Special 

Guest of Honor. 

Pradhan Mantri Kisan Samman Nidhi programme was also 

celebrated at KVK, Pali to make farmers aware about the 

scheme started by government for small farmers holding less 

than 2 ha of land. The programme was also celebrated by 

KVK, Bhuj at Laxmipur village in which 80 male and 69 

female farmers participated.   

 for 

25 skilled support staff was organized at the institute during 

January 15-17, 2019 under the national training policy. The 

programme comprised of lectures and group interactions 

covering the subject areas of motivation, team work, positive 

ç/kkuea=h fdlku lEeku fuf/k ;kstuk dk mn~?kkVu ,oa 'kqHkkjEHk 

lekjksg@Inauguration and Launching of PM-Kisan 

Yojana

dkS'ky fodkl çf'k{k.k@Skill Development Programme

thinking, interpersonal skills and stress management. The 

trainees also visited ICAR-National Research Centre for 

Seed Spices, Ajmer. 

 was organized for 30 

farmers of Jalore district from January 29 to February 2, 

2019, which was sponsored by Project Directorate, ATMA, 

Jalore. Lectures on various issues related to organic farming 

were delivered by experts in this training. Trainees also 

visited organic farm of Shri Ratan Lal Daga, Tiwri, Jodhpur.

 on 

“Recent Approaches in Pre and Post Harvest Management of 
Horticultural Crops for Enhanced Farm Income” was 
conducted during February 20-27, 2019 at the institute. 
Twenty participants from 4 states viz., Rajasthan, Uttar 
Pradesh, Himachal Pradesh, and Uttarakhand participated. 
The participants were exposed to various aspects on pre and 
post harvest management. 

 was 

organised on February 25 with special emphasis on 

importance of livestock in arid region  at Popawas under 

Farmer FIRST Programme. More than 75 farmers from four 

villages viz., Popavas, Gantiyala, Sirodi & Rajwa of Popavas 

Panchayat, Mandor block of Jodhpur district participated. 

'kq"d {ks=ksa esa tSfod [ksrh ij çf'k{k.k@Training Programme 

on Organic Farming in Arid Zone

vkn'kZ çf'k{k.k ikB~;Øe@Model Training Course

Ñ"kd oSKkfud laokn ,oa i'kq LokLF; f'kfoj@Farmers 

Scientist Interface cum Animal Health Camp
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Interaction of experts and farmers happened on the issues 

related to livestock farming viz., breeding problems, feed 

and health management and the preventive measures to be 

followed in animal husbandry. Animal health camp was also 

organized in which 185 animals were examined and treated 

for various ailments.

 

was organized for 30 farmers from Gujarat during February 

26 to March 2, 2019, which was  sponsored by Department of 

Horticulture, Ahmadabad, Government of Gujarat. The main 

objective of the training was to learn and adopt improved 

horticulture production technologies practiced in arid region. 

Apart from training, a field trip was also arranged for the 

visitors to interact with progressive farmer of the region and 

CAZRI Krishi Mitr Mr. Lalit Deora on his farm.

 was organized to 

showcase the improved production technology of mustard at 

RRS, Jaisalmer on March 3, 2019. More than 40 farmers 

from Chandan, Sodakore and Karma-ki-dhani villages 

participated. Farmers were briefed on various aspects of 

improved production technology of mustard. 

ckxokuh esa mUur mRiknu çkS|ksfxfd;ksa ij Ñ"kd 

çf'k{k.k@Farmers Training Course on Improved 

Production Technologies in Horticulture for Arid Region

pkUnu] tSlyesj esa ljlksa dh Qly ij ç{ks= fnol@Field day 

on Mustard Crop at Chandan, Jaisalmer

vkbZVhvkbZ pkSjkgs ls iky jksM ds chp dh lM+d dk ^dktjh 
jksM* ukedj.k@Road between ITI circle and  Pal Road 

named as CAZRI Road:

dsohds dh 34oha oSKkfud lykgdkj lfefr dh cSBd@
th34  Scientific Advisory Committee Meeting of KVK

 Hon'ble Minister of State for 
Agriculture and Farmers Welfare, Shri Gajendra Singh 
Shekhawat unveiled the plaque "CAZRI Road” and 
inaugurated the new name of the road between ITI Circle to 
Pal Road as CAZRI Road on March 5. Speaking on the 
occasion, Shri Shekhawat appreciated the contributions 
made by the institute in the field of arid agriculture. He 
complimented the Mayor, Shri Ghanshyam Ojha, Jodhpur 
Municipal Corporation and the district administration for 
their efforts in naming the road in the name of CAZRI. Smt. 
Suryakanta Vyas, MLA (Sursagar) and Shri Ghanshyam 
Ojha, Mayor, Jodhpur Municipal Corporation were also 
present on the occasion.

  
Jodhpur was held on March 14 to discuss annual progress 
and action plan for KVK activities. PC, KVK, Jodhpur 
presented annual progress report of 2018-19 and highlighted 
the activities conducted during the year. The meeting was 
attended by all SAC members including Heads of Divisions 
of CAZRI, officials of line departments and progressive 
farmers. During the meeting, Dr S.K. Singh, Director, 
ATARI, Zone-VI gave his recommendations and valuable 
suggestions for the Action Plan 2019-20.

laLFkku esa vk;ksftr cSBdsa ,oa xfrfof/k;k¡
Meetings and Events organized in the Institute
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,tksyk fnol@Azolla day

varjkZ"Vªh; tSofofof/krk fnol@International Day for 

Biological Diversity

 was celebrated by KVK, CAZRI 

Jodhpur at Sarecha village (Luni) on April 12, 2018 to create 

awareness among farmers and to promote Azolla in the arid 

region. Importance of Azolla as a green fodder substitute for 

animals especially during the fodder scarcity period being a 

rich source of protein, minerals and vitamins was 

highlighted. A total of 265 farmers and farm women 

participated in this programme. All participants visited 

Azolla, vermicompost, dairy unit and custom hiring centre at 

the field of one of the progressive famers, Shri Paburam 

Patel. 

 was celebrated on May 22, 2018 under 

the aegis of ENVIS Centre on Combating Desertification, 

ICAR-CAZRI, Jodhpur on the theme “Biodiversity 25 years 

of Action”. Chief Guest of the function Professor S. 

Sundaramoorthy, Department of Botany, Jai Narain Vyas 

University, Jodhpur delivered a lecture on the theme and 

addressed the status of biodiversity in context to national and 

global scenario.

fo'o i;kZoj.k fnol@World Environment Day

fo'o e:LFky fujkdj.k fnol@World Day to Combat 

Desertification

 was 

celebrated on June 5, 2018 on theme “Beat the Plastic 

Pollution”. A drawing and essay competition was organized 

for school children at Jodhpur to create awareness on how to 

avoid and beat plastic pollution. World Environment Day 

was also celebrated at Stakna School, Leh by RRS Leh. 

Painting competition, swachhta campaign and tree 

plantation were carried out on the occasion.

 

 was celebrated on June 19, 2018. Dr. O.P. 

Yadav, Director, ICAR-CAZRI, was the Chief Guest. He 

delivered a lecture on “Sand Dune Stabilization and 

Ecosystem Services” by linking with the theme of the year 

“Land has True Value - Invest in it”. He also highlighted 

about the ecosystem services, its relevance on desert 

ecosystem and presented an in depth economic valuation of 

this very important landscape of the country.

egRoiw.kZ fnolksa dk vk;kstu
Important Days Celebrated
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vUrjkZ"Vªh; ;ksx fnol@International Yoga Day

Lora=rk fnol@Independence Day

 was 

celebrated at the institute on June 21, 2018. Scientists, 

officers and employees of the institute enthusiastically 

practiced yoga asanas under the guidance of Yog Guru Shri 

Chetan Prakash Sen. Shri Sen highlighted the importance of 

yogic postures and pranayama in keeping the body and mind 

in excellent condition and enlightened about few asanas 

which if practiced daily, can keep us healthy and energetic.

 was celebrated in the 

institute with vivacity and fervor. On this occasion Dr. O.P. 

Yadav, Director, hoisted the National Tricolour Flag and 

addressed the staff. He touched upon the achievements made 

in science and technology by the country as well as ICAR. He 

urged CAZRI staff to work with renewed zeal for the 

development of the country, society and for the benefit of the 

farmers. An interesting rope pulling match was also 

organized on the occasion. Later he gave awards to the 

winners of different games.  

fgUnh lIrkg@Hindi Week:

fo'o vkstksu fnol@World Ozone Day

laLFkku dk 60ok¡ LFkkiuk fnol lekjksg@Sixtieth Foundation 

Day

 14&22 flrEcj ds nkSjku laLFkku esas 
fgUnh lIrkg dk vk;kstu 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 gqvk ftlesa MkW- gfj nkl O;kl] 
O;k[;krk] fgUnh o MkW- Jo.k dqekj eh.kk] ÁksQslj] fgUnh] t; 
ukjk;.k O;kl fo'ofo|ky;] tks/kiqj vfrfFk ds :Ik esa mifLFkr 
jgsA MkW- in~etk 'kekZ] MkW- js.kq oekZ] MkW- Mh- dqekj ,oa Jh ,l- 
valkjh us viuh tks'khyh dfork,¡ lqukdj lHkkxkj eas mifLFkr 
lHkh Jksrkvksa dks ea=eqX/k dj fn;kA fgUnh lIrkg ds nkSjku fgUnh 
Vad.k xfr Áfr;ksfxrk] fucU/k Áfr;ksfxrk] lkekU; fgUnh Kku 
Áfr;ksfxrk vkSj fgUnh ç'uksRrjh dk vk;kstu gqvkA lIrkg ds 
nkSjku ^csVh cPkkvks csVh i<+kvks* fo"k; ij ,d jktHkk"kk laxks"Bh 
dk Hkh vk;kstu fd;k x;kA 

 was celebrated on 

September 16, 2018 at Jawahar Navodya Vidyalaya, 
Kalandri, Sirohi on the theme “Keep Cool and Carry on the 
Montreal Protocol”. Lectures, quiz and extempore 
competitions were organized for the students during the 
event.

 of the institute was celebrated on  October 1, 2018.  Shri 
Gajendra Singh Shekhawat, Hon'ble Minister of State for 
Agriculture and Farmers Welfare, Government of India was 
Chief Guest and Dr. Trilochan Mohapatra, Secretary DARE 
and DG ICAR was Guest of Honour on this occasion. They 
congratulated for the Golden Jubilee Year of the institute. 

egRoiw.kZ fnol dk vk;kstu
Important Days Celebrated



164

The Foundation Day Lecture was delivered by MoS Shri 
Shekhawat on “Future of Indian Agriculture: Challenges and 
Opportunities”. Vice Chancellor of Jodhpur University, 
Directors of ICAR institutes in Rajasthan, Former Directors 
and retired employees of CAZRI along with other invited 
dignitaries graced this occasion. Director presented the 
highlights of the previous year. On this occasion employees 
from scientific, technical, administrative and supporting 
category were awarded for their outstanding contributions in 
institute development.

 was celebrated 

by KVK, Pali. More than 65 farm women from nearby 
villages attended the programme. They were guided for 
kitchen gardening, dairy farming, beekeeping, fruit and 
vegetables processing, cushion making, goat farming etc. 
Mahila Krashak Diwas was also celebrated on October 15, 
2018 by Krishi Vigyan Kendra, Bhuj at the Chapredi village 
in which 32 farm women participated. 

 was celebrated 

during October 29 to November 3, 2018. Two lectures on 
'Use of IT in Eradicating Corruption in Modern India' by Sh. 
H.C. Sharma, SP, CBI, Jodhpur and 'Points to Ponder during 
Purchase' by Sh. G.P. Shama, CF&AcO, CAZRI were 
delivered on November 2, 2018. The program was attended 
by more than 100 scientists, technical and administrative 
staff of the institute.

 was celebrated on 
rdOctober 31, 2018 to observe the 143  birth anniversary of 

Sardar Vallabhbhai Patel. An oath was taken by all the staff of 

the institute to uphold the unity, integrity and safety of the 

nation.

 was 

celebrated during November 19-25, 2018. National 

Integration Pledge was taken by the institute staff along with 

the Director to preserve and strengthen the liberty of India on 

November 20. Flag Day was observed on November 22, 

2018.

efgyk Ñ"kd fnol@Mahila Krashak Diwas

lrdZrk tkx:drk lIrkg@Vigilance week

jk"Vªh; ,drk fnol@National Unity Day

dkSeh ,drk lIrkg@National Integration Week

lafo/kku fnol@Constitution Day

fo'o ioZrh; fnol@World Mountain Day

LoPNrk i[kokM+k@Cleanliness Fortnight

 was celebrated on 

November 26, 2018. At this occasion, Institute Director 

administered oath to all the officers and employees of the 

institute for fulfilling the purpose of the constitution, 

upholding the dignity of the constitution and sovereignty of 

the nation and for the protection of the constitution with 

dedication.

 was observed at 

Nyoma on December 11, 2018 by CAZRI RRS, Leh in 

collaboration with KVK, Nyoma. 30 students and staff of 

RRS and KVK were appraised about the importance of 

mountains in environment and biodiversity.  

 was celebrated 

from December 16-31, 2018. Director In-charge, 
administered the oath of cleanliness to scientists, officers and 
employees of the institute. During this week, a cleanliness 
drive was launched by the officers and employees to clean 
the office premises and area outside the main gate. 
Swachhata Pakhwada was also organized by KVK, Pali 
during September 15 to October 2, 2018. KVK staff and 
others participated in the cleaning of office road, nursery and 
hostel premises. 
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fo'o e`nk fnol@Soil Health Day

fdlku fnol@Kisan Diwas

x.kra= fnol@Republic day

jk"Vªh; foKku fnol@National Science Day

 was celebrated on 

December 5, 2019 by KVK, Bhuj at Moti Virani village, in 

which 125 farmers participated. Soil health day was also 

celebrated on December 21, 2018 at KVK, Pali. Shri 

Mahendra Bohra, Chairman, Nagar Parishad, Pali was the 

Chief Guest of this event and about 100 farmers and 

farm-women participated in this event. 

 was organized at KVK, Pali on 

December 23, 2018 to make farmers aware about changing 

trends in agriculture and its adoption. 90 progressive farmers 

participated in the event. Kisan Diwas was also organized by 

KVK, Bhuj at Vadva village in which 25 farmers of the 

village participated. 

 was celebrated in the institute on 

January 26, 2019 with vivacity and enthusiasm. Dr. O.P. 

Yadav, Director hoisted the National Tricolour flag. He 

highlighted the national agricultural scenario and significant 

role of the institute in arid agricultural development. In his 

address, he appreciated the entire staff and urged them to 

work for the development of the country, society and 

farmers. Later during the programme, awards were 

distributed to children and CAZRI staff members for 

winning in different games organized in the campus.

 was celebrated 

on February 28, 2019 by ENVIS RP on Combating 

Desertification, CAZRI on the theme “Science for the People 

and People for Science” at KVK, Gudamalani, Barmer. On 

this occasion Coordinator, ENVIS RP, ICAR-CAZRI, 

Jodhpur briefed contribution of science for the people 

specially its importance in agricultural sector. Head, KVK, 

Gudamalani highlighted impact of science and technology in 

transforming the agricultural scenario of Barmer district 

from barren to arable dunes. 

 was 

celebrated at the institute on March 8, 2019. All women 

employees of the institute participated in the National 

Livelihood Conference held in Varanasi, through video 

conferencing and watched live telecast of address by Hon'ble 

Prime Minister Shri Narendra Modi. The main theme of the 

programme was “Think Equal, Build Smart and Innovate for 

Change”. 

International Women Day was also celebrated at KVK, Pali 

to motivate the farm women for income generating activities 

and latest agriculture technology. 85 women participated in 

this programme. The programme was also organized by 

KVK, Bhuj at Kotda Chakar village in which 16 farm women 

participated. 

CAZRI-RRS, Leh also celebrated women's day at Khardong 

village in Nubra valley. The Head, CAZRI-RRS, Leh shared 

the detailed activities of the station and importance of the 

role of women's in agriculture. 

varjkZ"Vªh; efgyk fnol@International Women's Day

egRoiw.kZ fnol dk vk;kstu
Important Days Celebrated
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varjkZ"Vªh;@International

jk"Vªh;@National

·United Nations Convention to Combat Desertification

·International Crops Research Institute for Semi-Arid 

Tropics (ICRISAT) 

·International Centre for Agricultural Research in the 

Dry Areas (ICARDA)

·Bioversity International

·Kirkhouse Trust

·Ministry of Agriculture and Farmers Welfare, Govt. of 

India

·Ministry of Environment, Forests and Climate Change, 

Govt. of India

·Ministry of Mines, Govt. of India

·Ministry of Rural Development, Govt. of India

·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

·National Institute of Hydrology, Roorkee

·National Medicinal Plant Board, New Delhi

·National Institute of Agricultural Marketing, Jaipur

·ICAR-Central Research Institute on Dryland 

Agriculture, Hyderabad

·ICAR-Indian Institute of Soil & Water Conservation, 

Dehradun

·ICAR-Indian Institute of Pulse Research, Kanpur 

·ICAR-Central Institute for Arid Horticulture, Bikaner

·ICAR-Central Sheep & Wool Research Institute, 

Avikanagar

·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

·State Line Departments of Rajasthan, Gujarat and 

Jammu & Kashmir 

·GEER Foundation

·Cairn Foundation

lEidZ ,oa lg;ksx
Linkages and Collaborations



167

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
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jkT; ds ykbZu foHkkxksa }kjk 
vk;ksftr cSBdksa ,oa dk;ZØeksa esa Hkkxhnkjh

Participation in Meetings and Programs Organized by 
State Line Departments
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jkT; ds ykbZu foHkkxksa }kjk vk;ksftr cSBdksa esa Hkkxhnkjh
Participation in Meetings organized by State Line Departments
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jkT; ds ykbZu foHkkxksa }kjk izk;ksftr izf'k{k.k dk;ZØe
Training Programs Sponsored by State Line Departments



174



175

·Central Arid Zone Research Institute has been 

conferred with the prestigious “Sardar Patel 

Outstanding ICAR Institution Award” for the year 2017 

for the Large Institute Category at ICAR-IARI, New 

Delhi.

·Dr. Saritha M. was given with 'Jawahar Lal Nehru 

Award' for Best Ph.D. Thesis in Natural Resource 
thManagement during 90  Foundation Day of ICAR at 

IARI, New Delhi on July 16, 2018.

·Dr. A.K. Shukla was conferred with 'Fellow of the 

Indian Society of the Arid Horticulture' at ICAR-

CIAH, Bikaner on October 28, 2018.

·Dr. A.K. Shukla was conferred with 'Fellowship of 

International Society for Noni Science' in the 

Workshop at University of Madras, Chennai on March 

24, 2019.

·Dr. Akath Singh was conferred with 'SDSH Fellow-

2018' by Society for Development of Sub Tropical 

Horticulture, Lucknow.

·Dr. Vipin Chaudhary was conferred with “Fellow of 

GKV Society” for outstanding research contribution in 

the field of Entomology by GKV Society at RBS 

College, Agra during December 8-9, 2018.

·Mr. G.P. Sharma was awarded for excellent work in 

administrative category with 'ICAR Cash Award' 
thduring 90  Foundation Day of ICAR at IARI, New 

Delhi on July 16, 2018.

·Dr. Ritu Mawar was given with 'Smt Guman Devi 

Verma Memorial Best Woman Scientist Award 2018' 

during Prof Y.L. Nene Memorial Celebration in ISMPP 
th39  Annual Conference and National Symposium on 

Plant and Soil Health Management: New Challenges 

and Opportunities organized by ISMPP, Udaipur and 

ICAR-IIPR, Kanpur at ICAR-IIPR, Kanpur during 

November 16-18, 2018.

·Dr. Mahesh Kumar was conferred with 'Leadership 

Award-2018' in field of Natural Resources 

Management in Arid and Semi-Arid Region by Soil 
thConservation Society of India during 27  National 

Conference on Sustainable Management of Soil and 

Water Resources for Doubling Farmers Income  held  

at AAU, Jorhat during October 25-27, 2018.

·Dr. Deepesh Machiwal was conferred with 

“Commendation Medal Award” by the Indian Society 
rd of Agricultural Engineers (ISAE), New Delhi in 53

Annual Convention of ISAE held at Banaras Hindu 

University, Varanasi during January 28-30, 2019.

iqjLdkj
Awards
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·Dr. Dipak Kumar Gupta was given 'Best Young 

Scientist Award 2018' by Science & Tech Society for 
ndIntegrated Rural Improvement, in 2  National 

Conference on Doubling Farmers Income for 

Sustainable & Harmonious Agriculture 'DISHA-2018' 

at Thorrur, Warangal during August 11-12, 2018.

·Dr. Arvind Singh Tetarwal was given 'Young Scientist 

Award' in National Conference on Smart Agriculture 

and Food Security (SAFS-2019) at Jaipur National 

University, Jaipur during January 18-20, 2019. 

·Dr. M.B. Noor Mohamed was given 'Innovative 
rdScientist Award-2017' in 3  International Conference 

on Bioresource and Stress Management, organized by 

RKM Foundation, Visva Bharati University 

Santiniketan, Kolkata, West Bengal at SIAM, Jaipur 

during November 8-11, 2017.

·Dr. R.K. Singh was given 'Award for Excellence in 

Research-2018' in Agricultural Research Category 

organized by Education Expo TV's Research Wing for 

Excellence in Professional Education & Industry, 

Greater Noida (Delhi NCR) in June, 2018.

·Dr. R.S. Mehta was awarded with 'Krishi Vigyan 

Gaurav-2018' by Bhartiya Krishi Anusandhan Samiti 

and Agricultural Research Communication Center, 

Karnal.

·Dr. M.L. Soni was awarded with “Krishi Vigyan 

Gourav -2018” by Bhartiya Krishi Anusandhan Samiti 

and Agricultural Research Communication Center, 

Karnal.



177

·
Ministry of Agriculture and Farmers Welfare, Govt. of 
India, New Delhi

·Shri P.P. Chaudhary, Hon'ble Minister of State, 
Ministry of Law, Justice and Corporate Affairs, Govt. 
of India, New Delhi

·Shri Narain Lal Panchariya, Member Parliament 
(Rajya Sabha)

·Shri Jaswant Singh Yadav, Hon'ble Minister of Skill 
Development, Labour and Employment, Govt. of 
Rajasthan

·Smt. Suryakanta Vyas, MLA (Soorsagar) Jodhpur

·Shri Tsering Wangdus, EC Agriculture Leh Council, 
Leh 

·Shri Jogaram Patel, MLA (Luni)

·Shri Mahendra Vishnoi, MLA (Luni)

·Shri Rajendra Gehlot, Former Minister, PHED, Govt. 
of Rajasthan, Jaipur

·Dr. Trilochan Mohapatra, Secretary, DARE, Govt. of 
India & DG, ICAR, New Delhi

·Dr. Ashok Dalwai, Chief Executive Officer, NRAA, 
New Delhi

·Dr. Adel El-Beltagy, Chair IDDC and Professor, 
ALARI, Cairo, Egypt 

·Dr. Aly Abousabaa, DG, ICARDA, Beirut, Lebanon 

·Dr. Martin Kropff , DG, CIMMYT, Texcoco, México 

·Dr. Peter Carberry, DG, ICRISAT, Hyderabad

·Dr. Claudia Sadoff, DG, IWMI, Colombo, Sri Lanka 

·Dr. Ismail Serageldin, Founder President, Bibliotheca 
Alexandrina, Alexandria, Egypt  

·Dr. Panjab Singh, Chairman, NAAS and Former DG, 
ICAR, New Delhi

·Dr. R.S. Paroda, Chairman, TAAS and Former DG, 
ICAR, New Delhi 

·Shri Ghanshyam Ojha, Mayor, Nagar Nigam, Jodhpur

·Shri Suresh Chandel, Member, ICAR Governing Body

·Sir Ed Southern, Kirkhouse Trust, U.K. 

·Dr. A.S. Faroda, Former Chairman, ASRB, New Delhi 
& Former VC, MPUAT, Udaipur

Shri G.S. Shekhawat, Hon'ble Minister of State, ·
Delhi

·Dr. Dennis Garrity, Dryland Ambassador for UNCCD, 
Nairobi, Kenya

·Dr. J.S. Samra, Chairman, RAC, CAZRI, Jodhpur and 
Former CEO, NRAA, New Delhi

·Dr. Alok K. Sikka, IWMI, New Delhi and Former DDG 
(NRM), ICAR, New Delhi

·Dr. N.K. Krishna Kumar, Former DDG (Horticulture), 
ICAR, New Delhi

·Dr. Arvind Kumar, VC, Central Agricultural 
University, Jhansi

·Mr. Nazeer Ahmed, VC, SKUAST-K, Srinagar

·Dr. Balraj Singh, VC, Agriculture University, Jodhpur 

·Dr. B. Venkateshwarlu, Former VC, VNMKV, 
Parbhani

·Dr. A.K. Singh, Secretary, NAAS, New Delhi and 
Former DDG (NRM), ICAR, New Delhi

·Dr. K.V. Peter, Ex VC, Kerala Agricultural University, 
Munnthy, Kerala

·Dr. Pratap Narain, Former Director, ICAR-CAZRI and 
Former VC, SKRAU, Bikaner

·Dr. A.K. Gehlot. Former VC, RAJUVAS, Bikaner

·Dr. K.P.R. Vittal, Former Director, ICAR-NIASM, 
Baramati and ICAR-CAZRI, Jodhpur 

·Dr. Ravi Prabhu, DDG (Research), ICRAF, Nairobi, 
Kenya

·Dr. Tek Bahadur Gurang, Executive Director, Nepal 
Agricultural Research Council, Kathmandu, Nepal

·Er. K.C. Nayak, Chairman, Central Ground Water 
Board, Faridabad

·Dr. Winston Yu, Principal Researcher and Senior 
Advisor, World Bank, Washington DC

·Dr. S. Bhaskar, ADG (AAF&CC), ICAR, New Delhi 

·Dr. D.K. Yadav, ADG (Seeds), ICAR, New Delhi

·Dr. A.K. Vyas, ADG (HRD), ICAR, New Delhi

·Mr. Sujit K. Mitra, Director (Admn.), ICAR New Delhi

·Mr. B.K. Gaur, Chief Manager, National Seed 
Corporation, New Delhi

Dr. Gurbachan Singh, Former Chairman, ASRB, New 

fof'k"V vkxUrqd
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·
Hyderabad

·Dr. Kuldeep Singh, Director, ICAR-NBPGR, New 
Delhi 

·Dr. Suresh Pal, Director, ICAR-NCAP, New Delhi

·Dr. P.C. Sharma, Director, ICAR-CSSRI, Karnal

·Dr. N.P. Singh, Director, ICAR-IIPR, Kanpur

·Dr. P.L. Saroj, Director, ICAR-CIAH, Bikaner

·Dr. Gopal Lal, Director, ICAR-NRCSS, Ajmer

·Dr. Ravinder Chary, Director, ICAR-CRIDA, 
Hyderabad

·Dr. P.R. Ojasvi, Director, ICAR-IISWC, Dehradun

·Dr. A.K. Tomar, Director, ICAR-CSWRI, Avikanagar

·Dr. N.V. Patil, Director, ICAR-NRCC, Bikaner

·Dr. Rajbir Singh, Director, ICAR-ATARI, Ludhiana

·Dr. I.D. Arya, Director, AFRI, Jodhpur

·Dr. J. Rizvi, Regional Coordinator - South Asia, 
ICRAF, New Delhi 

·Mr. R.K. Thanvi, Chief General Manager, NABARD, 
Jaipur

·Er. S.K. Jain, Director, Central Ground Water Board, 
Western Region, Jaipur

·Dr. J.R. Sharma, Ex Chief General Manager, ISRO, 
Govt. of India 

·Dr. D.K. Benbi, ICAR, National Professor, PAU, 
Ludhiana and Member RAC, CAZRI

·Dr. H.S. Balyan, Professor-PBG, CCS University, 
Meerut and Member RAC, CAZRI 

·Dr. John Dixon, Former Principal Advisor-Research/ 
Manager CS&EP, ACIAR, Australia

·Mr. Richard China, Director, Strategic Partnerships and 
External Engagement, BI, Rome, Italy

·Prof. Ayman F. Abou-Hadid, Ex-Minister, Egypt and 
Professor, ALARI, Cairo, Egypt 

·Dr. Rattan Lal, Director, Carbon Management and 
Sequestration Center, The Ohio State University, 
Columbus, USA

·Ms. Maria Beatrix Giraudo, Sr. Advisor, Govt. of 
Argentine 

·Prof. A. Gurum Aleksidze, President, GAAS, Tibilisi, 
Georgia

·Dr. Michael Baum, Director, BCI Program and 
Morocco Platform, ICARDA, Morocco 

Dr. Ch. Srinivasa Rao, Director, ICAR-NAARM, ·
Sciences, Lanzhou Branch, Lanzhou, China 

·Prof. Michael Reid, Emeritus Professor, UC Davis, 
CA, USA  

·Prof. Ahmad Amri, Deputy Director, BCI, ICARDA, 
Lebanon

·Prof. Hisashi Tsujimoto, Professor, ALRC, Tottori 
University, Japan

·Prof. Atsushi Tsunekawa, Professor, ALRC, Tottori 
University, Japan; 

·Dr. R.K. Tyagi, Coordinator, APCoAB, APAARI, 
Thailand

·Dr. Mohan Saxena, Executive Secretary, IDDC, Egypt 

·Dr. Aliaa Rafea, Chair, Human Foundaton, Cairo, 
Egypt

·Dr. B.M. Prasanna, Director, CIMMYT's Global Maize 
Program, CIMMYT, Kenya 

·Dr. Ashutosh Sarkar, Coordinator, South Asia, 
ICARDA, India  

·Dr. O.P. Pareek, Former Director, ICAR-NRCSS, 
Ajmer

·Prof. P.K. Aggarwal, Director, South Asia, CGIAR-
CCAFS, New Delhi

·Dr. Rajeev Varshney, Director, Genetic Gain, ICRISAT, 
Hyderabad

·Dr. A.K. Bawa, Executive Director, NAAS, New Delhi

·Dr. Rodomiro Ortiz, Faculty Chair, SUAS, Sweden 

·Dr. Jan Debaene, Global Head of Breeding, ICRISAT, 
Hyderabad

·Mr. Anil Paliwal, IG, BSF, Rajasthan Frontier 

·Mr. Ravi Gandhi, DIG, BSF

·Mr. Lalit Kumar Gupta, Divisional Commissioner, 
Jodhpur

·Mr. Ajayvardhan Aacharya, Regional Director, 
IGNOU, Jodhpur

·Dr. J.N. Swami, Dy. Director (Agril.), Govt. of 
Rajasthan, Jodhpur.

·Dr. N.S. Bhati, Dy. Director (ATMA), Govt. of 
Rajasthan, Jodhpur. 

·Mr. S.S. Shekhawat, Executive Officer, RSETI, 
Jodhpur

Prof. Wang Tao, President, Chinese Academy of 
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Director Cell

Priority Setting, Monitoring and Evaluation Cell (PME)

Administrative Officers

Audit and Account Officers

Division of Natural Resources and Environment

1. Dr. O.P. Yadav, Director 

2. Mrs. Sreedevi Mohanan, PS to Director (up to 
28.02.2019)

3. Mr. Prem Prakash Mishra, PS to Director (from 
18.02.2019)

1. Dr. R.K. Kaul, Incharge

2. Mrs. Madhu Bala Charan, Asstt. Director (OL)

3. Mr. S.B. Sharma, ACTO 

4. Dr. Rakesh Pathak, ACTO

5. Mr. Harish Purohit, ACTO

6. Mr. B.S. Sankhla, ACTO

7. Dr. Manish Mathur, STO

8. Mr. Hanuman Ram, TO 

1. Mr. K.L. Meena, CAO 

2. Mr. Ramesh Kumar Panwar, AAO

3. Mr. Karan Singh Gehlot, AAO

4. Mr. Prem Chand Panwar, AAO

5. Mr. Bahadur Singh Khichi, AAO 

6. Mr. Om Prakash Jayal, AAO 

7. Mr. Prem Prakash Mishra, PS to CAO 
(up to 17.02.2019)

8. Mr. A.K. Gupta, AAO (up to 31.08.2018)

9. Mr. P.D. Soni, AAO

10. Mr. Bhupendra Giri, AAO (from 26.12.2018)

1. Mr. G.P. Sharma, CFAO (up to 14.03.2019)

2. Mr. K.S. Tanwar, FAO 

3. Mr. Sunil Choudhary, AFAO 

4. Mr. P.K. Mathur, AFAO 

5. Mr. Anil Bhandari, AFAO

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
(Soil & Water Conservation Engineering) 

4. Dr. D.V. Singh, Sr. Scientist (Agronomy) 

5. Dr. R.S. Yadav, Sr. Scientist (Soil Science) 

6. Dr. Mahesh Kumar, Sr. Scientist (Soil Science) 

7. Dr. M.K. Gaur, Sr. Scientist (Geography)

8. Mr. Dipankar Saha, Scientist (Sel. Grade) 
(Economic Botany & PGR)

9. Dr. H.M. Meena, Scientist (Agril. Meteorology)

10. Dr. Saurabh Swami, Scientist (Agril. Chemicals) 

11. Mr. Jagdish Singh Chouhan, CTO

12. Mr. Mukesh Sharma, CTO 

13. Mr. Abhey Singh, TO

14. Mr. R.S. Rajpurohit, TO

15. Mr. Girdhari Lal, TO

16. Mr. Narain Ram, TO 

17. Mr. Veer Singh, TO

18. Mr. Narsingh Ram, PS to HD I (up to 31.08.2018)

1. Dr. Praveen Kumar, Head 

2. Dr. Uday Burman, Principal Scientist 
(Plant Physiology) 

3. Dr. Anurag Saxena, Principal Scientist (Agronomy) 
(up to 21.03.2018)

4. Dr. P.R. Meghwal, Principal Scientist (Horticulture)

5. Dr. S.P.S. Tanwar, Principal Scientist (Agronomy) 

6. Dr. Akath Singh, Principal Scientist (Fruit Science) 

7. Dr. N.R. Panwar, Principal Scientist (Soil Science-Soil 
Fertility  / Chemistry / Microbiology)  

8. Dr. R.C. Kasana, Principal Scientist
(Agril. Microbiology) 

9. Mr. A.K. Sharma, Scientist (Sel. Grade) (Agronomy) 
(up to 08.06.2018)

10. Dr. N.K. Jat, Scientist (Agronomy) (from 03.06.2018)

11. Mr. Pradeep Kumar, Scientist (Vegetable Science) 

12. Dr. Archana Verma, Scientist (Forestry) 

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  (up to 30.09.2018)

17. Mr. S.R. Bhakar, TO 

Division of Integrated Land Use Management and 
Farming Systems

dkfeZd
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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. Kumbh Singh, TO

26. Mr. P.R. Choudhary, TO

27. Mr. Meetha Ram, TO

28. Mr. Megh Singh, TO (up to 30.09.2018)

29. Mr. Naveen Singh, TO (from 12.03.2018)

30. Mr. Latit Kumar Choudhary, TO 

31. Mr. H.C. Sharma, PS to HD II

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 (Plant Breeding) 

7. Dr. Ramavtar Sharma, Principal Scientist 
(Genetics/Cytogenetics)

8. Dr. Rajwant Kaur Kalia, Principal Scientist 
(Agroforestry) 

9. Dr. P.K. Roy, Sr. Scientist (Plant Breeding)

10. Dr. H.R. Mahla, Principal Scientist 
(Genetics/Cytogenetics) 

11. Dr. R.K. Kakani, Principal Scientist 
(Genetics & Plant Breeding) 

12. Dr. Ritu Mawar, Sr. Scientist (Plant Pathology) 

13. Dr. R.K. Solanki, Scientist 
(Genetics &Plant Breeding) 

14. Dr. Kuldeep Singh Jadon, Scientist (Plant Pathology) 

15. Mr. Shantharaja C.S., Scientist (Seed Technology) 
(On Study Leave)

16. Mr. Khushwant B. Choudhary, Scientist 
(Genetics & Plant Breeding) (On Study Leave)

17. Mr. Mahesh Kumar, Scientist (Plant Bio-Chemistry) 
(from 23.07.2018)

18. Dr. Reena Rani, Scientist (Genetics & Plant Breeding) 
(from 9.10.2018) 

19. Mr. M.S. Solanki, TO (up to 31.07.2018) 

Division of Plant Improvement, Propagation and Pest 
Management 

20. Mr. Ramu Ram, TO 

21. Mr. N.L. Chouhan, TO

22. Mr. Jera Ram, TO  

23. Mr. M.R. Bhati, TO

24. Mr. M.L. Bajrolia, STO

25. Mr. Nara Ram, TO (up to 20.12.2018)

26. Mr. Jugal Kishore, TO

27. Mr. Jalam Singh, TO

28. Mr. N.L. Purohit, PS to HD III  

1. Dr. B.K. Mathur, Head I/c

2. Dr. Mavji Patidar, Principal Scientist (Agronomy) 
(up to 24.03.2019)

3. Dr. A.K. Patel, Principal Scientist (LPM) 
(from 23.04.2018)

4. Dr. R.N. Kumawat, Principal Scientist (Agronomy) 

5. Mr. Madan Lal, TO

6. Mr. Hanuman Ram, TO

7. Mr. N.S. Charan, TO

8. Mr. D.K. Nanda, TO

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. Priyabrata Santra, Principal Scientist 
(Soil Physics / Soil & Water Conservation)

5. Dr. R.K. Singh, Principal Scientist 
(Land & Water Management Engineering)

6. Dr. Surendra Poonia, Sr. Scientist (Physics) 

7. Dr. Soma Srivastava, Scientist (Food & Nutrition) 

8. Mr. Om Prakash, Scientist (AS&PE) 

9. Mr. Shekh Mukhtar Mansuri, Scientist (AS&PE) 
(from 23.07.2018)

10. Mr. S. Ansari, CTO

11. Mr. S.K. Thakur, TO

12. Mr. B.K. Dave, TO

13. Mr. Vijay Kumar, TO

14. Mr. A.K. Singh, TO

15. Mr. P.C. Bhawankar, TO

16. Mr. Sodhi Singh, TO

17. Mr. Raghuveer Singh, TO

Division of Livestock Production Systems and Range 
Management

Division of Agricultural Engineering for Arid Production 
Systems
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18. Mr. I.R. Faroda, TO

19. Mr. S.S. Gehlot, TO

20. Mr. Dinesh, TO

21. Mr. Nand Kishore, TO

22. Mr. Hanuman Ram Choudhary, TO

23. Mr. P.K. Kachchhwaha, TO

1. Dr. Pratibha Tewari, Head 

2. Dr. Bhagwan Singh, Principal Scientist 
(Agril. Extension) 

3. Dr. Vijay Avinashilingam N.A., Principal Scientist 
(Agril. Extension) 

4. Mr. A.K. Sharma, Scientist (Sel. Grade) (Agronomy) 
(from 09.06.2018)

5. Dr. N.K. Jat, Scientist (Agronomy) (up to 02.06.2018)

6. Dr. B.L. Manjunatha, Scientist (Agril. Extension) 

7. Dr. Prashant Hiraman Nikumbhe, Scientist 
(Fruit Science)

8. Dr. Dipika Hajong, Scientist (Agril. Extension) 

9. Mr. O.P. Meena, Scientist (Agril. Entomology) 
from 04.07.2018

10. Mr. Pramendra, Scientist (Agril. Economics)

11. Mr. R.P. Parihar, STO (up to 31.01.2019)

12. Mrs. Mamta Meena, STO

13. Mr. M.S. Mertia, TO (up to 31.12.2018)

14. Mr. M.R. Karela, TO

15. Mr. Rupendra Singh, TO

16. Mr. Suraj Prakash, TO

17. Mr. G.S. Jodha, TO

18. Mr. Vinod Purohit, TO

1. Dr. R.S. Tripathi, Principal Scientist 
(Agril. Entomology) & Nodal Scientist 
(Rodent Control) 

2. Dr. Vipin Chaudhary, Principal Scientist 
(Agril. Entomology)

3. Mr. R.C. Meena, ACTO

4. Dr. K.M. Gawaria, ACTO 

5. Mr. Surjeet Singh, STO 

6. Mr. Zakir Hussain, TO

1. Mr. V.K. Purohit, ACTO 

2. Mr. Mukesh Gehlot, ACTO 

3. Mr. Ramesh Chandra Joshi, TO

Division of Transfer of Technology, Training and 
Production Economics

All India Network Research Project on Vertebrate Pest 
Management

Agriculture Knowledge Management Unit

4. Mr. Rajendra Kanojia, TO (up to 28.02.2019)

5. Mr. Arvind Varma, TO

1. Mr. Tirth Das, ACTO & I/C

2. Mr. Kailash Detha, ACTO 

3. Mr. K.K. Sharma, STO 

4. Dr. R.K. Dave, TO

1. Mr. R.S. Rathore, TO

2. Mr. Fateh Singh, TO 

1. Mr. S.K. Vyas, CTO 

2. Mr. Khem Singh, ACTO (up to 30.09.2018) 

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. Bhawani Singh Rathore, TO 

9. Mr. M.S. Nathawat, TO (up to 31.07.2018)

10. Mr. S.R. Daiyya, TO

11. Mr. V.K. Harsh, TO

12. Mr. M.S. Moyal, TO 

1. Mr. Surjeet Singh I/c Security Officer 

2. Mr. Kishna Ram Dewasi, TO

1. Dr. A.K. Shukla, Head 

2. Dr. B.L. Jangid, Principal Scientist 
(Agril. Extension) up to 31.08.2018

3. Dr. R.S. Mehta, Principal Scientist (Agronomy) 

4. Er. P.L. Regar, Scientist (Sel. Grade) 
(Land & Water Management Engineering)

5. Ms. Keerthika A., Scientist (Forestry) 
(On Study Leave)

6. Dr. Dipak Kumar Gupta, Scientist 
(Environmental Science)

7. Mr. Noor Mohammad M.B., Scientist (Agroforestry)

8. Dr. Kamla Kumari Choudhary, Scientist (Soil Science) 

9. Dr. Seeta Ram Meena, Scientist (Agronomy)

10. Ms. Suman Beniwal, Scientist (Fruit Science) 
(up to 12.05.2018)  

11. Mr. B.S. Jodha, ACTO

12. Mr. S.K. Dashora, ACTO

13. Mr. V.S. Nathawat, TO

Library

C.R. Farm 

Maintenance Unit

Security Section

Regional Research Station, Pali Marwar
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Regional Research Station, Bikaner

Regional Research Station, Jaisalmer

Regional Research Station, Bhuj

1. Dr. N.D. Yadava, Head I/c

2. Dr. G.L. Bagdi, Principal Scientist (Agril. Extension) 

3. Dr. M.L. Soni, Principal Scientist (Soil Sciene-Soil 
Fertility / Chemistry / Microbiology)

4. Dr. Birbal, Principal Scientist (Fruit Science) 

5. Dr. V.S. Rathore, Principal Scientist (Agronomy)

6. Dr. N.S. Nathawat, Principal Scientist 
(Plant Physiology)

7. Ms. Seema Bhardwaj, Scientist (Soil Science)
(up to 5.07.2018) 

8. Ms. Subbulakshmi V., Scientist (Agroforestry)

9. Dr. Sheetal K. Radhakrishnan, Scientist 
(Environmental Science) 

10. Mr. Renjith P.S., Scientist (Agronomy) 
(On Study Leave)

11. Mr. J.C. Joshi, CTO (up to 30.09.2018)

12. Mr. N.P. Singh, CTO (up to 31.10.2018)

13. Mr. Pratul Gupta, ACTO 

14. Mr. B.M. Yadav, STO 

15. Mr. Jogeshwar Ram, STO

16. Mr. Rajeev Kumar, STO

17. Mr. Sunil Kumar, TO

18. Mr. Mool Singh Gahlot, TO

1. Dr. Mavji Patidar, Head I/c (from 25.03.2019)

2. Dr. S.C. Meena, Scientist (Agril. Entomology) 
(from 18.07.2018)

3. Dr. Dileep Kumar, Scientist (Agri. Extension) 

4. Mr. Abhishek Kumar, Scientist (Agroforestry)

5. Dr. Julius Uchoi, Scientist (Fruit Science)

6. Mr. Anil Patidar, Scientist (Economic Botany and PGR) 

7. Dr. Archana Sanyal, Scientist 
(Seed Science Technology) (from 8.10.2018)

8. Ms. Ankita Trivedi, Scientist (Soil Science) 
(from 9.10.2018)

9. Mr. D.S. Mertia, STO 

10. Mr. K.S. Rambau, STO

11. Mr. Govind Parihar, TO

12. Mr. Ubed Ullah, TO

1. Dr. Devi Dayal, Head I/c

2. Dr. Deepesh Machiwal, Pr. Scientist
(Soil & Water Conservation Engineering) 

3. Dr. Sushil Kumar, Scientist (Agronomy) 

4. Dr. Rahul Dev, Scientist (Economic Botany & PGR) 

5. Mr. M. Suresh Kumar, Scientist (Agroforestry)

6. Mr. Mohar Singh, CTO 

7. Mr. R.C. Bissa, ACTO 

8. Mr. Kumpra Hargovind Ram, TO

1. Dr. Sanjeev Kumar Chauhan, Head (up to 17.12.2018) 

2. Dr. Anurag Saxena, Head I/c (from 22.03.2019)

3. Dr. M.S. Raghuvanshi, Sr. Scientist (Agronomy) 
(up to 31.08.2018)

4. Mr. Jigmat Stanzin, STO

1. Dr. Sushil Kumar Sharma, Senior Scientist cum Head 
- KVK, Jodhpur (up to 22.12.2018)

2. Dr. Bhagwat Singh Rathore, Senior Scientist cum 
Head - KVK, Jodhpur (from 21.12.2018)

3. Mr. R.R. Meghwal, CTO

4. Dr. Hari Dayal, CTO 

5. Dr. A.S. Tomar, ACTO

6. Dr. R.P. Singh, ACTO 

7. Dr. Savita Singhal, ACTO

8. Dr. Poonam Kalash, ACTO

9. Dr. S.C. Kachhawaha, ACTO 

10. Mr. P.S. Bhati, ACTO

1. Dr. Dheeraj Singh, Principal Scientist cum Head - 
KVK, Jodhpur

2. Dr. M.K. Choudhary, CTO  

3. Dr. Aishwarya Dudi, ACTO

4. Dr. M.L. Meena, ACTO

5. Dr. Chandan Kumar, STO

6. Dr. L.P. Balai, STO

1. Dr. Devi Dayal, I/c Programme Coordinator

2. Dr. Traloki Singh, STO

3. Dr. Ram Niwas, STO

4. Dr. A.S. Tetarwal, STO

Regional Research Station, Leh

Krishi Vigyan Kendra, Jodhpur 

Krishi Vigyan Kendra, Pali

Krishi Vigyan Kendra, Bhuj
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