
K " : - ,  w a . .  , 

JODHPUR (INDIA) 342 003 



lndi 

lCAR - Central - 



CAZRI 
Annual Report 2014-15 

e 
ICAR ICAR-Central Arid Zone Research Institute 

(IS0 9001:2008) 

Jodhpur (India) 342 003 









W k  2014-15 WlqprPyl 

Annual Report 2014-15 Preiace 

mwwT 
Preface 

The C e n d  Arid Zone Reearch Institute has 
undertaken basic and applied research fbr desertXdm 
contsol and development of sustainable farming systems for 
arid ecosystems and a h  acts as repository of infomuttion on 
the state ofnatural murcea. The institute provides scientific 
leadership and has developed collaboration with 
stakeholders, research institutedSAUs and other national 
and in-tiional agencies for gemmtiw and harder of 
location-specific technologies. 

In 12 arid districts of Rajasthan dominance of 
landforms of aeolian process and origin was o b s d  in 
more than 78 per cent area of the region. Among the aeolian 
landforms, sand dunes cover maKimurn area in the dishicts 
of Jaklmer (56.79%), B m e r  (55.82%), B h e r  (77.11 %) 
and C h u ~  (91%) and and minimlrm Pali district (0.03%). 
Highest wind erosivity was observed during second fortnight 
of July at Chandan (2.8 1 kg s"). Sand, clay and organic 
carbon -tent of soils of arid Rajasthan were satisfactdy 
estimated from linear models involving principal 
compmnts (PCB) of soil spectral reflectance. 

S m  problem of salinity and sodicity due to canal 
irrigation was observed in pock& of Narmada canal 
command area of Sachore and Gus' ' ' tebsils. In 
extreme s h e  en- of Little Rann of Kachchh, 
halophytes wLch as Aeltmpw lagopoidm, S d a  nsrdfrom, 
Spombolltrs marginam, C m ~ a  cmticu, Salicornia sp. and 
Chioris gayam formed the dominant vegetation. 

Seven genotypedvarieties of C. cilinris, m e  variety of 
C. setigew, 14 varietia of moth bean (Yigna amnitifilia), 
37 varieties of clusterbean (Qwmopsis mgonmloba), 20 
clones ofhenna (mehandi) germplasm and 39 varieties of ber 
(Zin'ph maruitim) were maintained under field gene 
hlk 

In L e s i m  sin- eighteen chromosome numbers 
were confumed in meiotic - h e  by observing 9 
bivalents. Five new male sterile lines of pearl millet were 
identified Five inbred lines of pearl millet were registered 
with the NBPGR d allotted IC numbers. Seeds of these 
inbred lines have been deposited with the NBPGR. Three 
new hybrids, viz., ICMA 88004Ax CZI 20 1011 (CZH 23 I), 
W S  0020A x CZI 2008/8 (CZH 232) and 841A x CZI 
201011 1 (CZH 233- wnhhted to initial hybrid trials 
@HT-I @)) in the All India Coordinated trials. Pearl millet 
hybrid CZH 228 has been promoted to advance hybrid trial. 
In clusterbean, IC 116866, IC 116865 and IC 329038 
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genotypes were found promising among 250 genatypm 
evaluatedduriq summer season. 

In mung bean mutants, CZM-16 producedhighest seed 
yield Among 22 pmmkimg lines of watermelon, genotype 
CAZJK-16 was the highest seed yielder followed by 
CAWK-39.AtBhuj,c~pearclonenos 1270,1271,1287, 
1308 and clones Seedless Santa Maq&erita Belice, Blue 
Motto, Seedless Roccapalumba and Morado &Tbited 
vigorous growth under field condition. 

RAPD banding patterns revealed genetic 
polymorphism amoudng to 85.15 per cent in Zrirphu 
mudima, 92.44 per cent in Punica granahm, 56.18 per 
cent in Eblica oflcinalis (PhyIlanthw embdica), 25 per cent 
in C&su canan& and 59.04 per cent in C o d h  myxu. A 
hybrid protocol of DNAhlation was developed to eliminate 
the in- of polyphenols, mucilages, polysachrides 
as glucaes and cuticular wax fbr arid h i t s .  DNA isolation 
procedure has ken standadid Marwar teak (Teomella 
d h t a ) .  

Under ICAR Mega Seed Project, a total of 122 quintal 
TFL seed was produd. Nucleus seed of moth bean var. 
CAZRI Moth-2, C. ciliaris var. CAZRI-75 and pearl millet 
variety CZIC 923 was produced under NSP. 

In agroforesfq and agr i -hd  systems, pmductivity of 
pearl millet was highest under E! cilPemrta and that of mung 
bean under jujube. The highest system productivity of 
rejuvenated ber varieties in terms of ber equivalent yield was 
recorded in Gola + mung bean in 6 m x 6 m spacing. In agri- 
horti-ailvi ~ystem with citrus, mane and shisham trees, 
productivity of intercrops, namely clusterbean, mung bean 
and Aloe w a  was highest with cilm planted at 5m x 6m 
spacing under Bikana conditions. Citrus produced 
maximum litterfdl ammg citrus, bael and gonda h i t  trees. 
Cemkrus setigmu + CIitoria ternatia gave maxinrum dry 
matter yield but combination of Dimthium a n n s r h  + C. 
&mafia recorded highest f k h  herbage yield at Bhuj. Under 
mtm deficit wnditions, vaxietia GM 4 of mustard, RMT 
305 of fenugreek and RD 202794 of barley showed least 
reduction in yields. 

Green fodder yield increased due to improved variety 
of lucerne (Anand-2) in d i h t  villages of Jayal and Merta 
tehsilsl. Field d e m o m ~ m s  revealed forage yield of 27.8- 
43.3 t h-' from improved varietia of fodder pearl millet 
(Rijh bajri) and 16.8-26.4 t Id from sorghum (SSG778). 
In Kotari block of Bhilwara district, gum induction 
technology for exudation of gum from Bubw monmpema 
was applied and average gum yieldwas 122gpert~e. 

Combindon of neem seed powder (400 kg hd), 
Metarrkizium attisopiiac, Trickodema karzianum, 
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h I f k $  ?i; $I& F h  3 Paecilornyces l i h i n l l ~  and FYM (4 t ha-') resulted in highest 
9)?)i.ssf+ i: + + qiq & R.r qir protection of clusterbean (RGC 936) against plant d t y  
~ g 7 5 f r ~ ~ ~ z f t 4 m - m 1 2 2 ~ f i ~  ~totamitesandmotrotandresdtdinmaximumsaed 

*I yield. 

W clad encl0~1ure (1 5.3 ma) was sucxesrsfully 
tested with tomato crop. A thermal model was developed to 
predict the inside tem.prature of the enclosure. A change 
over switch facilityI protected agriculture system and earth 
tube heat exchange based tempera- regulating facility 
were developed for AC s o k  pump system. -sum 
discharge relationship of solar pumps revealed a discharge of 
45-50 litres per minute with 9 mini-sprinklers. 

Ber grader was successfully operated with modified 
solar PV qskm having change over switching mechanism to 
werwme the problun of providing the initial torque. Cumin 
cleaner cum grader was inproved and its efficiency is now 
80-90 per cent. A new design of water melon seed exlmchr, 
operated by 0.25 bp electric motor, was developed. 

In Thaqa rh  cattle average water intake was 49.06 
and 52.91 l i e s  day'' for stall fed and grazing minds, 
respectively which was lower than the water intake of Rathi 
cattle (58.23 and 59.40 litres day-', respectively) during May 
to mid-June. The age at first calving in Thayrkar herd was 
45h1.8 months; the average lactation yield was 
2026.6&97.38 litres in 305 days and 2131.51 litm in a 
lactation period of 321 days. The dry period and calving 
interval were 8 1.25*14.56 and 388.2527.40 days, 
respectively. 

At farmers' field, average increase in daily milk yield of 
W i k l o e s  and cows was 8.91 and 10.58 p a  cent, respectively 
h to feeding ofmulti-nutrent feed block. Feeding ofmulti- 
nutrient mixture to 40 lactating goab resulted in average 
increase indailymilkyieldby 15.61 percent. 

In cold arid region of I&, btal food grain and milk 
energy produced in villages Phey and Nang was 538.6 X 1 o6 
4 585.6 6 x 10%J  ear' while the requirement of human 
population was 1524.6 x 10' and 1287.7 x 106KJ yeard, 
respectively. The enenergy deficit is made up through p r c h e  
of meat, milk and food grain. 

In Leh region, mice (Mu booduga Gray) from crop 
fields and Ram pycto* (Hodgson) (Ram fsvhtaniau 
Satmnin) h n  shops a d  godowns were hipped. Volea 
(Phaiomys lewww Blyth ad P i F y s  I e u m  Blyth) were 
observed in g m s  lands at 14000 to 15000 feet and marmots 
(Mumo& himulqana) were observed at 11500 to 17500 
feet altitude. 

Fifty five field demonstrations and training 
programmes were organizsd in the village Utamber of 
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Jodhpur district to increase income of h e r s .  Satellite 
nurseries in Bhujawar, Bhandu and Chandan villages were 
established at mmmmity land in participatory mode for 
mass seedling production. Five solar devices were selected 
for dissemination in ane village each in Jodhpur and Pali 
distxkt. 

Ta maximise the yield, improved technologies, like 
high yielding varieties, application of neem cake and 
marwenu, and rodent wntrol; 86 demonshations were 
conducted during, summer, kkrwif and mbi seasom in 
Bheenjwdiavillage of e ian  t e h l  of Jodhpur district. 

Under Tri'bal Sub Plan (TSP), 1731 tribal people 
benejitted in different districts of the wuntry. Various 
interventions like quality seed of improved varieties, water 
management, horticulture, soil amelioration, soil f d t y  
~ ~ t ,  livestock management, and HRD h h k g s  for 
women empowerment- talsen up under the plan. 

ToCal of 5783 fmera, f a m  women, students and 
centdstate government officials visited ATIC. In all, 337 
fminhgs were organized for farmem and farm women. A 
farmers' fair cum farm innovation day was orgamed on 24* 
September in which 1900 h n m  h arid districts of 
Wwtern Rajasthan participated. The institute organizedl 
participated in 20 exhibitions on different occasions across 
the country. 

Under HRD programme, 3 1 scientists, 9 technical and 
10 adminisimlive personal attended various -s, while 
25 adminimtive and technical personals were provided 
training at the institute by NAARM, H y h b a d  fa~~Ity-  Two 
workshops, one brain storming session, one short m e  and 
six h h h g s  were afganized at the institute. The Institute 
Technology ~~t Unit QTMUj facilitated signing of 
MoUs between CAZRI and Sowbhagya Biotech Private 
Limited, PPV & FRA, IAN, PAU audBlTS Ltd. 

I am thaukhl to al l  the scientists for their contribution 
in research and extension activities, which are reflected in 
this report and to the chairman and membm of the editorial 
and publication wmmitteea for their sincere e f f '  in 
production of this report. I hope the annual report will 
provide useful information to scientists, extension workers, 
farmers and other stahholders involved in sustainable 
development of the arid regions. 

RK. Bhstt - w - 1  
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Executive summary 

'yzftzBa m$m FbmWI e, d ' W r  dk Integrated Natural Resources Appraisal, Monitoring 

wwa5W and D d c a l i o n  

The village level dtaring of natural resources in 
Dewam Kharda, Rajoh d Shergmh sites revealed that the 
tamin of d h g ~  in Shagd-Chaba cluster can be best 
described as duny with long parabolic d m .  The alluvial 
plains are domhmt in Khanla and Rajola sectors. The soils 
of D m ,  Rajola and S h m  are low in organic carbw 
(0.05-0.34%) and phosphorus (224- 12.02 kg ha-'), and low 
to medium in potassium (5628 1 kg M1).+The major Ha$ 
crops include pearl millet, clmterbem, math bean, mung 
bean and *same whereas in villages where groundwater 
quality is g o d  rabi crops like wheat, mustard, cumin and 
castor are grawa 

A geomorphology map dong with linmment dambase 
for 12 districts of westem Rajathan and three tehstils of 
Sirohi district indicated dominazlEe of ladfarma of aeolian 
process and origin in more than 78 per cent area of the region, 
though there was district Level variability. This is followed by 
12 per cent area under fluvial and 6 per cemt area under 
denundational origin. Among the aeolian landforms, sand 
dunes cover maximum area in the districts of Jaisalmer 
(56.79%), Barmer (55.&2%), Bikaner (77.11%) and Clmru 
(9 1 %) &districts and minimum in Pali district (0.03 %). Land 
degradation mapping of Pdi  district showed that about 3 1.6 
per cent area is affected by processes of desertification. 
S ~ t y / ~ t y  has affected maximum area (13.82%), 
followed by water erosion (4.51%) and vegetation 
degradation (4.23%)). Wmd erosion is meagre (1  YO). About 
7.5 pa cent area is under rocky habitat and not usable for 
agriculture. Land use/laud cover mapping of Phalodi tehsil 
covering 8449.98 sq. km area has been completed at 
1:10,000 scale. Distinct change in the cropland class has 
been observed It was 5266.81 sq. km in 2005-06 mapping on 
1:50,000 scale whereas it wadl5652.74 q. km in 2012-13 on 
1:10,000 scale. Similarly, area under mining has increased 
h m  0.06 sq. km to 24.95 sq. km and area under forest 
plantation h s  increased from 0.20 sq. km to 5.84 sq. lrm 
h m g  the same perid. 

The soil resource characterization of Narmada canal 
command area in Sanchore and Gudamalani tehsils of Jalore 
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d Basmer districts revealed severe problem of salinity and 
scdicity in the area due to canal irrigation. Among various 
soil quality pamnetm, SOC mil P acdat i i on  by 65 and 
33 per cen4 and K depletion by 18 per cent was found in 
irrigated croplands. In benchmark soil series of Jalore 
district, available sulphur ranged from 0.12- 16.4 mg kg1. All 
the sulphur hctions, in general, decreased with depth. Low 
rainfall mas wntain major part of sulphur in inorganic 
forms. Soil -tic activities also showed decreasing 
trend with depth 

Energetics of the production system ofvillage Phey and 
Nmg revealed that total food grain and milk energy 
produced in villages Phey and Nang was 538.6 x lo6 and 
585.6 x lo6 KJ while the requirement of human 
populationwas 1524.6 x lo6 and 1287.7 x 1 0 ' ~ ~ ~ ' .  The 
m q y  deficit was made up by purchase of meat, milk a d  
food* 

Field surveys were w n M  in Little Rann of 
Kachchhto assess the ecology and distribution ofhalophytes 
under different saline envhment Soil salinity in the 
surveyed m a  vaxied h m  0.32 to 84 dS m4. At extreme 
saline environments halophytes such as Aelumpus 
lagopoides, S d  midflora, Spombolw marginam, 
h a  cmtica, Saltcomia sp, and Chloris gayana forms the 
dominant vegetation. 

Biodiverrsity Conrervation, Improvement ofAnnW and 
Perennid 

Total of 11 1 acc~sions of L. sindictrs, 85 messions of 
C. cilkxh, 42 m a i o n s  of C. s e t i g m ,  47 accessions of 13 
antidotale, 24 of Cymbopogon species, 2 ofl? tarrgidaun, 9 of 
Cliforia fernabm, 2 oflabIabptupumm and 1 oflHdigoferu, 
11 of Pmoph cifferaria, 15 of Acacia senegal, 24 of 
SaMora oleoidm, 11 of Tmmelia undukrba and 20 of 
henna were maintained at research farm. In rmmg bean, 
CZM K- I; in cluster bean, Mam Guar, Guar M-83, GDM- 1; 
in caw pea, CAZC-B; in hoTse gram, Maru-Kuthi- 1, CRHG 
20 and Indira Kulthi-1; in moth bean, CAZRI moth-2; in 
pearl millet, CZIC 923, CZP 2K- 1 1, CZF 902, CZF 905, and 
C2P 906; in C. cilia& cv. CAZRI 75 and genotypes 
(CAZRI 358, CAZRI 585, CAZRI 2178, CAZlU, 2221); in 
C. #&gem, cv. CAZFU 76 were multipliedandmaintained 

mty seven genotypes of L sindim were selected 
for RAPD analysis. Ten genotypes of Cmchsars ciiiaris were 
evaluated in the fifth year d maximum green fodder 
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yield (8.6 t ha-) was obtained h MTCG 10-1, whereas 
d r y m a t t e ~ w a s m a x j m u m ~ ~ 1 1 1 - 3  (2.9thi1). 

Five new male sterile lines of pearl millet were 
identified and named as CZMS 0023 to CZMS 0027. Four 
hundred five breeding Wgermplasm of pearl millet were 
evaluated and out of these 115 promising progenies were 
selected Under AICRP trials, 11 5 hybrid combinations were 
made by crossing ms lines with CAZRI restorer lines. 
Among skpopulations, nine hybrids, 18 inbreds and 12 male 
sterile lines evaluated during summer season, popuMom 
[=ZP 2K-9, CZP 9603 d CZIC n3; hybrids CZH 233 and 
CZH 227; inbreds CZI20W6, CZI 2012113; CZI201117 and 
201215, and male sterile lines CZMS 2 1B and ICMB 93333 
performed wellunder high temperatme conditions. 

Among 28 accessions of barley evaluated at Leh, 
a m i o n s  BGR-126, IC 328M8, BGR 57, IC 429889, PI 
429902, IC 393960 and BGR 87 performed well with re@ 
to seeds per stpike 4 tillering. 

Fifty promising mutants of mung bean developed by 
gamma hadidon of the p m t  varieties, viz. S-8, K85 1 a d  
RMG-267 were duatedunder rainfed conditions. Mutants 
CZb-16 produced highest seed yield (833 kg hC1) c o v d  
to parent Varides (417-521 kg hL1). Large variation 
observed in assimilatory s d m  area (452-1 751 c d  plmd), 
leaves number (5-15 plant"), dry weight (922-26.66 g 
plant-'), pod numbem (1 PI19 plant1) d seed yield (275- 
550 kg ha3 of mung bean indicated wide miability existing 

- 2 4 0 ~ ~ ~ r n ~ * ~  amongibgenotypeB. 
(m-9% h% ?leTI e - 5 9 1 2  

*) $ 3 07-0029, Three gemtypes (IC 116866, IC 116865 and IC 
07-01 12, 07-0147, 329038) @- =Ong 250 c l ~ ~  

07-0183. & g e n ~ s e v a l w ~ d ~ s u m m e r s e a m  

0 7 - 0 2 1 0 ? r ~ 5 0 ~ ~ ~ 6 0 R ; I ) ~ ~  Evaluation of 240 chickpa recombinant inbred ha 
ma1 (RlLs) dong with their two parents (ICC 995 -low protein; 

ICC 5912 - high protein) showed that ICCRIL07-0029, 
ICCRIL 07-0112, ICCRIL 074147, ICCRTL 074183 and 
ICCRILW-0210 were early in flowering (-60 days) with no 
incidence of barium wilt or termite damage. 

Among 22 promising lines of watermelon, genotype 
CAZJK-16 was the highest seed yielder (1 69.6 g plant

t1) 
followed by CAZJK-39 (1 63.4 g). Further, 87 F4 progenies of 
seed purpose watermelon were evaluated d maximum 
seed yield per plant was ofprogeny SPS-5 x EG 677190-21- 
2-56 (140.7 g) followed by DRB-653 x DRB-661-28-248 
(127.5 g). 
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Thirty three clones of cactus pear w m  multiplied in 
pots at RRS, Kuh-Bhuj . Four months after transplmtation 
in field, 14 clones showed 100 percent m v a l ,  8 clones had 
90 per cent survival and 8 exhibited more than 50 per cent 
d v a l .  The number of cladodes produced varied h m  1 to 
11. The clone nos 1270, 1271, 1287, 1308 and clones 
Seedless Smta Mwgherita Belice, Blue Motto, Seedla 
Roccapalumba and Mvrado exhiited vigmus growth 
under fieldcondition. 

Thirty germplasm of G& temr were collected h m  
J a k h m  (131, Jodhpur (3, Pdi (11) and Barmer (01) 
dislxicts representing diverse habitats and rainfall gradient 
ranging from 100 to 450 mm. In case of Indigofm 
obIongiIfoIia five germplasm were collected from Jaisdmer 
(1) and Pdi (4) districts. 

Molecular clmmmimtim of 8 accessions of W d a ,  
eight varieties of aonla (Anand-2, Banarasi, Chakaiya, 
Francis, Krishna, Kanchaq NA7 and NA10) and thirteen 
messions of gonda ( C o d a  m p a )  wasl done through RAPD 
analysis. 

Seed inoculations of Accracia senegal with Rhizobium 
culture. enhanced seed germination, induced noduhtion by 
three to five times and improved the seedkg growth aa 
compared to untreated seeds. 

Average pod yield, 100 pod weight, ~ e d  yield, d e r  
of seeds p a  pod and 100 seed weight wen more in 
vegetalively propagated Plasopis cineraria plants (197.8 g 
tree", 132.3 g,29.2 gb-1,6.9pod-1,4.0g,respdvely)than 
the plamta raised h m  seeds (107.5 g b-efl, 96.9 g, 11.3 g 
tree", 4.7 p d l  d 3.4 g, respectively). Mean dry fruit 
yieldlshrub of fruit bearing Sahwdorc1 oleoides shrubs was 
4.06 g and it ranged from 1.17 g foraocessionno. 209 to 
13.45 g foraccegsionno. 215. 

Leaves of 228 trees (37 populations) of M m  td 
(Tecomela wtddata) reprmmting red, orange and yellow 
coloured flower beaxing trees, were collected for DNA 
isolation from 8 districts ofRajmthan. 

Under ICAR Mega Seed Project, a total of 122 quintal 
TFL seed was produd. Nuclem seed of moth bean var. 
CAZEtI Moth-2 (3.7 kg) and C. cilia& var. CAZRI-75 (2.15 
kg) w a  also produced under NSP (BSP). Seed of open 
pollinated pearl millet variety CZIC 923 (50.0 kg) was 
multiplied in isolation 
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IntegratedMd Land Farmlng System Research 

In agroforestry and agri-horti systems, produdvity of 
pearl millet (989 kg hi1) was highest under P c k m n b  and 
that of mung bean (401 kg hgl) under jujube. The highest 
land equivalent ratio was recorded under R cineraria for 
inkmqphg of pearl millet with mung bean, dew gram and 
clusterbean viz., 1.15, 1.24 and 1.14, respectively. The 
productivity of various pastoral systems in IFS increased by 
3.2-2.7 times compred to natural pasture. 

The growth of citrus, mopane and shisham trees in agri- 
hh-silvi system was higher than their sole planting. The 
productivity of W s ,  namely cl-bean (1692.5 kg 
ham'), mungbean (886.3 kg ~ ' )  anddloe m (10.36 ton ha-') 
was highest in inkmopping with citrus planted at 5 m x 6 m 

spacinp. 

Under rainfed condition, production of clusterbean, 
cowpea and C. fitulostrs in ber and khejri based farming 
systems was 368 and 359 kg b', 450 and 435 kg ha1, and 
12208 a d  11958 kg ha.', respectively. Supplemental 
irrigation h m  h v ~ t s d  rainwater at critical growth staga 
of the mops improved biomass yield of clusterbean, cowpea 
and C.@darb  to the tune of 23,27 and 19 per Gent with ba 
and 22,3 1 and 16 per cent withkhejri, respectively. 

I n W m  effect of rejuvenated ber varieties with 
intercrops revealed that yield of all the three intercrops i.e. 
mung bean(793 kg ha-'), pearl millet (1785 kg ha-') and senna 
(600 kg h-') wae higher with Gola in 6 m x 12 m spacjng. 
O v d  highest system p d d v i t y  in terms of ber 
equivalent yield (13612 kg ha1) was recorded in Gola + 
mung bean in 6 rn x 6 m spacing and mhhum in Umran + 
smmin6mx 1 2 m s p ~ ( 3 4 9 9 k g h ~ ' ) .  

The combination of Cycocel (100 ppm) and 
Pactobutrazol(200 ppm) was found m v e  for improving 
seed set and seed yield in sewan grass. The fo lk  spray of 
salicylic acid, thiosaliqlic acid and 5-sulfosalicylic acid in 
clusterbean hmeased total chlorophyll wntent (13-25%), 
superoxide dismutase h v i t y  (11400/0) and ascorbate 
pemxidase activity (1445%) c m p a d  to water spray 
contml. 

Cumin yield hmased by 86.2 per cent with neun cake 
application, 264.2 per cent with the biopesticide spray and 
303.6 per cent with the we of both, aver control. Yield 
increase with m u r e  application @ 1.5,3.0 and 4.5 ton hL1 
was 41 .5,67.5 and 127.9 per cent, respectively over control. 
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Spray of biopesticides prevented mycuplmnic infection in 
87 per cent plants of sesame and bacterial leafblight h e  
in 92 per cent plants of clusterbean. 

C m e h w  aetigmu + Clitoria m t i a  (5502 kg hd), 
gave maximum dry matter yield but wmbMm of 
Dicanthim andatum + C. tematia (9787 kg ha'? recorded 
higheat i h h  herbage yield compared to other treatments. 

Continuous croKping of pearl millet without fertilizer 
application produced 332 kg grain ha1 in 22* year. 
Application of 20 and 40 kg N ha1 significantly increased 
grain yield (370 and 395 kg ha", respectively) over control. 
Application of 2.5 and 5 t FYM done produced 459 and 56 1 
kg grain ha4, respectively. The maximum grain yield (687 kg 
hd) was obtained with the application of 5 t FYM dong with 
40 kg N hi1. Carbon management index was markedly 
greater for all the INM treatments than that for inorganic 
fdlizer mtments. 

Irrigation at 80 per m t  of ETm and 120 kg N hi1 
application were found to be appropriak irrigation and 
nitrogen application m h  for wheat for higher production 
and water productivity inBikanerregi011. 

Among the gemtypes screened for milience under 
water stress, pearl millet genotypes CZH-225, CZH-227, 
CZ-2K-09 and CZ-2K-03 were identified as promising for 
future improvement programs. Similarly, GAUG-825 and 
HE884 were promising genotypes of clusterbean. 

Cifrtrs produced maximum littddl (119.2 g ma) 
mong citrus, bael and gonda fruit ire=. Between the shrubs, 
CalIigonum poi)gonoides (168.6 g ma) accumulated more 
litter as compared to HdquIon ~ a l i c o ~ c u m  (46.7 g ma). 
Litterfall h m  C m h  cilimis (38.9 g m") was as 
comparedtoLasiurussind~ (2 1.7 g m?. 

The average grain yield of moth bean and c l w ~  
under P. cineraria based agroforeslry system was 13 2.7 8 and 
3 1 1.11 kg hK1 respectively, while their grain yield under T. 
undulata based agrofore~tq system was 128.92 and 43 1.56 
kg ha-' respectively. 

Carbon cantent in nine -leg of lignite collected 
h m  diEerent mjning sites in Barma district vwkd widely 
(50.1-74.0%). Mixbum C and N content in the humic acid 
prepared hm the lignite samples were 53.79 and 0.134 per 
cent, respectively. T h e  fungal and and One bacteriallaolntes 
showing K solubilhtion ability from feIdspars were 
isolated. 
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The bacterial enhpbiont ,  Bdi lau  subtilis RENl5N 
was found to increase pod and haulm yield of groundnut by 
20.5 and 21.5 per cent, mpectively up to soi l  salinity level of 
3 dS m-'. Another bacterial endosymbiont Bacillus finmu 
JZZN enhanced pod and hadm yield of groundnut only uuder 
non-saline wnditim. InwuMon with B. tqilensh did not 
rrffect the yield of groundnut. 

Integrated Land and Water Reaoarca Management 

Soils in brali-Bimbore watershed are m h t e l y  
ahline, non-calcareous with soil organic carbw content of 
0.05 to 0.2 per cent. Soils have maderate amount of available 
potassium (117-280 kg hK1) and are low in available 
phosphomus ( 4 0  kg ha4). Runoff varied hm 18.9 to 26.7 
per cent at Gauge1 and 20.1 to 27.9 per cent at Gauge-n. 

Under TSP project in Bernia w a k d d ,  improved 
khariy and rabi mop production technologies were 
demonstrated. Seeds of improved varieties of paddy, urd, 
wheat and gram were &buted along with fatilizers. Five 
hundred seedlings of mango (Mdlh) plants were given to 
110 hmm. Threerainwakrharvestingtanka of21000 lilm 
capacity were constructed at selected locations. Sixty four 
soil samples were collected h m  dijZmnt lodons  to 
prepare soil health cards. 

Cluaterbean yield ranged from 363 kg ~' in T4 (disc 
harrow with planldng + bio-strip of snap melon) to 1029 kg 
ha-' in T3 (disc plough + disc harrow with planking), while 
seame yields varied fkom 104 kg ha" in T4 to 636 kg K' in 
T2 (disc harrow with planking). The minimum yield of both 
clustehean and s-e crops in T4 may be attributed to 
utilization of water by snap melon &chra) crop. However, 
on equivalent yield basis, T4 produced maximum yield with 
both clusterbem (4736 kg hi') d sesame (141 8 kg h - I ) .  

The yield of k h r a  was higher with clusterbem (11530 kg 
ha-') hanwwith sesame (8580 kgha'). 

The field expmhent on deficit irrigation indicated that 
water deficit thing most sensitive stage (30-60 DAS) led to 
yield reduction to the extent of 52 per cent in groundnut, 
35.03 per cent in mustard, 35.8 per cent in barley and 40.29 
per cent in fenugreek with water productivity of 2.7,3.7,6.4 
and 2.6 kg ha-' mail respectively. Different varieties of crops 
responded differently to water deficit d t i o n s  and 
varieties GM 4 (11.6%) of must&, RMT 305 (9.5%) of 
fenugreek d RD 202794 (9.7%) of barley showed legst 
reduction in yields. 
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In Kukma watershed, rainfsl-erosivity factor ww 
obsemd to be linearly related to mual rainfall for three 
years. In soulhem portion of the watershed, values of slope- 
length factor are low (0.3) and the value8 of d ~ --  
factor are high PI) where the topographic elevatiun and 
slope are relatively high, 

Improvement of Liverstock Production and Management 

Average watu intake of Thmpli~kar cattle was 49.06 
4 52.91 l i e s  day" for stall fed and grazing minds, 
respectively which was lower than the water intalce of Rathi 
cattle (58.23 and 59.40 litres day", respectively) durhq May 
to mid-June. However, the water productivity of stall fed 
Tharpdm cattle was 127 ml milk per litre of water intake 
whereas in Rathi it was only 89 ml milk p a  litre of water 
intake. Similarly, grazing lactating Thqarlcar cattle 
produced 124 ml milk per litre of water intake whereas in 
Rathi it was 97 ml milk pa litre of water intake. 

The age at first calving in lhqwh herd was 45*1.8 
months; the average lactation yield was 2026.68H7.38 lib 
in 305 dayg and 21 3 1.5 1 litres in a lactation period of 32 1 
days. Animals produced peak yield of 9.96a0.58 litre in 
lactation. The average fat percentage in milk wa 
4.11M.063. The dry period and calving inkrval were 
8 1.2914.56 and 388.25G7.40 days, respectively. 

Feeding trials of multi-mtrient feed bl& &N3)  were 
conducted at 38 farmers' field for 19 lactatlng b f i o e s  and 
22 lactating cattle. An average increase in daily milk yield of 
W o e s  and cows was 8.91 and 10.58 percent, respectively 
due to feeding of MNBs. Feeding trial of multi-nu~ent 
mixture was conducted on 40 ladating goats in 10 villages 
redtinginaverageincrease indailymilkyieldby 15.61 per 
cent About 168 quintal of wheat straw was treated with urea 
at 74 farmers' fields and benefiting 150 animals. 

Imprwed fodder production technologies for year 
round fodder pmdwtion were demmtrated at 143 sites in 
different villages of Nagaur district. Green fodder yield of 
lucerne (Anand-2) ranged ihm 48.5 to 54.8 t h-' in different 
villagw of Jayal and from 64.7 to 83.8 t ha-' in villages of 
Merta tehsil. The increase in fodder yield due to improved 
variety was 17.7 and 15.1 per cent compared to the local 
variety. Green fodder yield of oat mged h m  20 to 43 t hL1 
h m  two mttiqs. Similarly h s h  tuber yield of fodder beet 
was 60-97 t hi1 in addition to 8-15 t ha" green leaves. Field 
 demons^ revealed forage yield of 27.843.3 t hL1 h m  
improved varieties of fodder pearl millet (Rijh bajri) and 



W k  2014-15 w.fdt& 
Annual Report 2014-15 Executive summary 

~ f m i P r ~ 1 6 . € + 2 s . 4 ~ E V ~ ~ ~ ~ ~ l  16.8-26.4thi 'him~dvarietyofsorghum(SSG- 
hi k n ' $ f  3 Jf M $ a rn $I rn 778). Rijka bajri cultivation was preferred by famum 
% ~--n8 & 3 m % flq rn because of its low water requirement campared to that of 
I fhl$TFf%ammml?rrftm*l SSG-778. 

W V T ( h m M * m ( h  Improved pasture of Cenehrsls ciliaris and Cenckrus 

&p+\r> & t r m  % set igmu grass= were developed at grazing land of 

.3--1 ,5 Beriganga area of J 0 d b - p ~  and Gaushala land of Harsolav 

ir'33hFm rffir 3 1.4-1.8 Z;I T h  WI M@35 
village in Nagaur district. Dry forage yield of C. ciliaris and 

(0.2-0.5 57 R h  e) QFIT 3 FFlT 
C. setigem ranged from 1.3 to 1.5 t ha-' under shallow-soil 

=ilwTr&~irmMd~mmml condition of Berigauga area and 1.4 to 1.8 t K' at Hmolav. 
The pdwtivity of sown pasture was very high compared to 
natural vegetation (0.2-0.5 t hi1). 

~ - d ~ a i m n ~ ~ ~ ~ 4 - ~  In Kotari b l d  of Bhilwm district, exudation of gum 
eh*m*v i i rR;r fmnf i ;mm~t  m~d45&day..ftatreatmentofBvtwmm~~-a 
~ ~ ~ ~ r ; r * ~ ~ * ~ ~ ~ * z f t ~ ~  plants with gum induction ~ o l o g y ,  which further 
122mmhm*~l cwtirmed up to 4-6 days. Average gum yield was 122 g per 

w W t ~ 3 1 f f w 4 k R $ l d f ~ d % w # m m  tree. 
~~?RI~~mh&rwins.oi  TIT*&^ Gum production from A. serzegal at BhMgarh farm 
~ ~ ~ M $ k d T T ~ ~ T T ( 1 9 5 f 4 . m .  ml29gpertreewhenhalfofMrmaldosewasapplied, 
#$h fi f%!h h &) d $ w 2 however full dose of gum inducer (195 mg ethephm ml" of 

yd f qq'm $r $ f ~  188.5 qlq fi % solution) + 2 higations + manuring resulted in production of 

IFTI gum Arabic to the tune of 189 g per tree. 

A. senegral trees growing in five different Iandfiorms 
were treated with gum inducer. Gum exudation started five 
days after treatment in duny and deep sandy areas. In mixed 
dunes+* sand formation, gum exudation started after 
seven days and in deep sand+gravelly formation, gum 
exudation initiated 10 days after the treatment. Gum 
exudrrtimprw~sstmkdafkr 13-14daysincaseof~veUy 
land forms. The gum h b i c  production was highest on sand 
dunes followed by dunes+* m d  formation d 10-t in 
gravelly I d  form. 

Aromatic herbs namely coriander, mint, fenugreek and 

m = h ~ ~ ~ ~ d ~ ~ , ~ ,  spicenamely greenchilliw&driedinsolardrier&qudity 
4 $ % E d ? d - ~ ~ / b r f f ; r r s f t ~ ~ d 5  of dried pmducts was found to be good. Economic d y s i s  

m10~3~~h~~~il-4-.rrfftrftalkm revealed the mtnd profit of about T 65,949 with a payback 

M-m+d,**m*mf periodof 1.5 years. 

Baked functional foods' ingredients were optimized 
with 5 and 10 per cent supplemen~w with locally 
available, naturally occurring plant material viz., ber, 

(400 b.m. fi -1, 4-rn tomato, Pmoph jdtjlora nwmatp and green leaves of 

-@ $*T# G7fXfi fenugreewmht. The nutrient analysis of the developed 
breads revealed that calorie, protein and fat content 
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improved in bred supplemented with these pro&& in 
comparison to unsupplementedbreads. 

Integrated Pest Management 

Combhation of neem seed powder (400 kg ha-'), 
Metarrhizium anisopliae, llichodema harzianum, 
Paecilomyces lilacinw and FYM (4 t hi') resulted in highest 
protection of clusterbean (RGC 936) again~t plant mortality 
due to termites and root rot and multed in m i m u m  seed 
yield of 1 107 kg ha4, whereas sole application ofFYM in mil 
resulted in least -011. The most e M v e  
against temites was soil amendment with neem seed 
powder, M anisopliae and FYM; while the most effective 
treatment against dry root rot was soil amendment with neem 
powder, Z hanianm and FYM, in tenns of plant martality 
causedby the respective cawd agents. 

Combined application of three bio-agents (R lilacinw, 
T. h i a n u m  and M. anisopiiae) proved superior in 
improving the h s h  root and shoot weight as well as in 
reducing nematode population in chilli crop compared to 
their individual effects. In tomato also combined application 
of all bic~cmtrol agents caused maximum increase in root 
d h o t  weights (52 and 54%) and reduction in gall 
numbas and nematode population (60 and 5%) over 
c o ~ l .  

Clusmbean genotypes BG-3, HG-258 and RGC-936; 
horse gram genotypes AK-24, AK-42, BGH 13- 1, BHG 1 3- 
2, CRGH-22, CRGH-23, DHG-1, Maru Kulthi- 1, VLG-37 
a d  VLG 38, a d  all entries of moth b a n  (RM0435, 
Jawala, RMO40, RMB-25, RMO-225, RMO-257, RMO- 
423, M a  Moth-1, GMO-2, GMO-1, CZM-1, CZM-3, 
IPCMO-880 and CZM-2) were found to be resistant to 
wilthot rat diseases. 

Most of the par1 millet hybrids and parents (608 
entries), except 6, were resistant to moderately regiskit to 
downy mildew and blast diseases. All fourteen moth bean 
accessions screened for yellow mosaic virus were infested at 
60 D M  observation. Allaccessions except GMOl and CZM 
3 were infestated with caterpillar. In clusterbean, overall 
incidence of foliar insects was low. However, a new 
observation on root damage by Prrofaetiu beetles and 
subsequent mortality of damaged plants was recorded in HG 
182, HG 365, FS 227, M 83, BG 2, GG- 1, Maru Guar, RGC 
1031,RGC 1033 andRGC936. 

In crop fields in Leh, at an altitude of 11000 to 12000 
mice (MM huduga Gray) d in shops and godoms a 
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medium sized specia of Ram pycforis (Hodgsm) (Ruttau 
~ f ~ i ~  kMh) weighing 150-200 g were trapped. 
Voles (Phaiomys Imcarpsls Blyh and P i w s  kucma 
Blyth) were observed in grass lands at 14000 to 15000 feet 
altitude and ( M m d a  fimukrymra) were observed 
at 11500 to 17500 feet. In Narmada Canal Cormnand area, 
population of Mwiones hurriame wm more in rainfed and 
fallow fields, however Ta- indica was trapped in more 
numbas. At Gigasar village (Bikaner district) heavy 
incestation of rodents was observed in wheat, cumin, 
mustard, methi a d  isabgol. The main species were Mdones 
Aumimm and Z i n h a .  The burrow cuunts ranged hnn 16 
to 40 per 10 mZ and damage to different crops varied h m  10 
to 50 per cent, mainly in peripheral region of the field A new 
fbmulatim of zinc phosphide (40%) was evaluated in 
laboratory a* Z i n d a  B. bengahis and R raddtap. In 
no choice condition 100 per cent kill was achieved in all the 
test species at 1.0,2.0 and 4.0 per cent w m m ~ o n  of zinc 
phosphide within 30 minutes to 12 hours. U m k  choice 
condition, maxhrum mortality (80-1000/0) was OM with 
hlgheat cancentration (4.0%), d 70 to 90 per cmt mortality 
with 2.0 per cent concentration in all the test species within 1- 
12hrs. 

Nonanventional Energy Sources, Farm Machhery and 
Power 

PV clad enclosure stmctm (1 5.3 m2) was successfully 
t e d  with tomato and chilli crops. A thermal model was 
developed to predict the inside temperature of the enclosure. 
Phase change material based heat storage system was also 
developed for further regulation of temperature. Energy pay 
k k  and techno-economic d y s i s  of the PV c M  structure 
revealed a benefit cost mtio of 1.5. The benefit-cost ratio of 
the integrated three-in-one device was 1.5 with payback 
period of 6 years. Ber grader was suc~essllly operated with 
m&ed solar W syskm having change ova swikh ing  
mechanism to overcame the problem of providing the initial 
torque. Solar W duster was tested in mung bean crop with a 
d&ng rate of 30 g mid.  

A multivariate Zinear model [distillate output (1 dayY

1

) = 
1.029 + 0.0098olar imdhce4.036 TJ] was developed to 
estimate the distillate ouwut at dilkent solar imdiance (W 
ma) and ambient tmpmture (T,, C). Two types of natural 
convective solar dryers were developed i) reversed absorber 
and ii) flat plate absorba collector with phase change 
material (LXMj packed bed thermal energy storage system. 
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A change over switch facility, protected agriculture 
system and earth tube heat exchange based temperature 
regulating facility were developed for AC mlar pump 
system. Field performance of micro-irrigation s m  such 
as drippers, micmsprinlilers d mini-sprinklers with solar 
pumps were tested. Pressure-discharge relationship of solar 
pumps revealed a discharge of 45-50 likes per minute with 9 
mini+*. 

Wind erosivity factor and mil erodibilty factor for 
diilkent locations in western Rajasthan were mseaaed as per 
revised wind erosion equation (RWEQ). Highest wind 
msivity was observed during second fortnight of July at 
Chandan (2.81 kg m" $1. Spectral reflectancebased 
algorithms for rapid assessment of mil miom= of arid 
regions were developed. Sand, clay and organic carbon 
content of soih of arid western Rajastthan wme satishctdy 
estimated from linear models involving principal 
components of soil spectral reflectance (It2 = 0.41 to 
0.43). 

Selected agro p e a s i n g  m a c k  wme installed in the 
laboratory. Cumin cleaner cum grader was tested with 
diilkent crops and the output capacity was observed to be 

~ ~ & m u u ~ z d $ I ~ J f ~  2 0 0 k g h ~ ~ f o r ~ 1 1 5 ~ h ~ ~ f o r m o t h b e 9 n , 3 0 0 ~ h ~ ~ f o r  
l3w-r ml @ mkmm zd d #d$m rn cl~sterbean,135kgh~~farrrm8~100kg~~formungbean 

-& i: mi$!m h am +mr I and 275 kg h-I for wheat with cleaning &ciency of 85-90 per 
q q m  3 m g '  mr cent. A new design of water melon seed extractor, consisting 

q q  & qgR;I & qqq$ ~0 of a rotary aluminium conical unit with s h q e d  edge on its 
&& I ~4 r d  -& Mer~ and b matoT, was 
f9mr I q dm w7 developed. The developed machine was suc~~ssfully bskd 

+ i m ~ s ~ m w ~ m T ~ a m T  to separate seedand pulp ofwatermelon h m  its rind. 

Mmual drawn and tractor dram FYM applicators 
were successfully field tested to spread FYM on the surface 
d to place FYM at 10b150 mm soil depth, respectively 
with an application rate of 4.5-5.0 t ha". The total energy 
requirement of d b  harrow with planking operation in the 
field sown with clusterbean and sesamum was found to be 
421.3 MJhal. 

Sod* economic Investigation and Evalwhn 

Socia-economic survey of two villages of Jodhpur 
district b e d  that cultivated area per household was 4.83 
and 4.10 ha in Govidpura and Mansagar, respectively. 
Irrigated area in Govlndpura and Mansagar was  26.12 and 
24.37 per cent, tube well being the major source of irrigation. 
Majority of the farmers in two surveyed villages owned 1-2 
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adult cows while famm hying mured irrigation m m  
reared buffaloes. The number of adult goatsinmajority ofthe 
households ranged b m  1 to 4. Sheep was reared only by few 
farmers and the average herd size ranged f?om 10 to 40. 

Three hundredtwenty soil samples were collected h m  
Jodhpur, Barmer and Jaisalmer districts. All samples were 
low in nitrogen, about 99 per cent were low in SOC, 59 per 
cent were low in available phosphorus, 14 p a  cent were low 
in available potassium and 49 per cent were low in available 
sulphur. Elecbical conductivity (E) and pH of 59 water 
samples, collected from 8 villages of Jodhpur, Barmer and 
Jaisalmer districts, ranged between 0.39 to 10.90 dS m-' and 
7.05 to 8.75, respdvely. Among water soluble anions, 
chloride and d p h t e  c o n c e n ~ o n  varied h m  1.2 to 70.8 
me  and traces to 30.60 me L-', respectively. The carbonate 
d bicarbonate concentration varied from 0.0 to 3.8 and 
0.05 to 9.05 me L', respctively. Sodium was the dominant 
cationand its concen~onranged h m  0.95 to 8 1.95  me^^'. 
About 69.5, 10.2 and 20.3 per cent water samples showed 
RSC as permissible, moderately safe and unsafe. Biomass 
distribution among trees, shrubs, crops and grass 
components at farmers' fields hdkakd that wntri im of 
tree biomass to d biomass was maxjmum (57%) in all 
meyedvillages. 

In h t i d  plain of Luni basin of Jdm district, 
m m g  the adopter of pressurized higation system WS) 
technology, 70 per cent famen adopted drip irrigation 
system while 75 per cent adopted sprinlde~ irrigation system. 
Majority of the farmem (60%) adopted the PIS technology 
during last three years. Extent of adoption varied from about 
10 to 100 per cent of owned l a d  The beneficiary farmers did 
not perceived much constraint except that of damage by 
s q u i d s  to drip lines (90%), while the non-bendciq 
perceived the nw-suitability of theh cultivated lands fa  PIS 
technology (go%), I@ initial cost of the PIS (60%) and lack 
of howledge about procedures to purchase with subsidy 
(50%). 

Technology Arsnersment, Refmement and Tkmrfet 

Fifty five field demonstrations related to improved crop 
production technologies, crop divemficatiw, vegetable 
cultivation and livestock management practices were 
orgmized in the village Umber of Jodhpur district in which 
maximum i n a w e  in gross income was observed in case of 
small farmers (54.3%) followed by medium (31.0%) and 
large (18.5%) fmners. 
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Tdi*%da*&-W+ A lead nursery hw been atabkhed at the institute with 
~ - q - & q & ~ r ~ q # ~ q q ! q q ~ ~ q & ~ $  pottingmedia~machinefacility.TheThetreeseedling * 3 * 1 f - 4 M pref- analysis in - vims revealed that see- 

m - m m m % --*, of budded ber, gonda, khejri, kumat are in high demand. 

m, $7 ~ + i l  a~~ifi a rm Satellite nurseries in Bujawar, Bbandu a d  Chadanvillages 

r n a ~ ~ * ~ m , ~ m * ~ ~ 3 r n % 1  were established at community land in participatory mode 
with fencing and watering facilti~ for mass eedling 

w/m;RirwwhR+m9*7+f BpMM 
q * ' % P T w m & m 3 t ~ *  
M + l  Five solar devices, namely, solar W dryer-cum- 

winnower, inclined solar dryer, animal feed wolcer, s01mPV 
~ * - M F W * ~ & P *  m m d n o n - ~ b g w l a r c o o k a w a e s e l d f o r  

F, 3TElT * T k  ZRZT %R dkembt ionin  onevillage eachin JodhpurdPalidistrict. 
~ ~ ~ d h & & j ; ~ ~ T h 4 5 R T h & ~ m  ~ o I m i t s o f P V ~ d s k u n i t s o f a n i m a l f e e d w o k e r  
~ + m r ~ r R . ~ . ~ ~ ~ ~ ~ q a m r ; r d l ~ ~  werefabricatedforinstallation 
* ~ ~ T r F F T b T h r n l  To disseminate the improved technologies, 86 

m* l $ f j j  & +, j; * q q j q  -mtiolls were conducted -, summer, h l f a n d  
4 -m f & I r-~'f rabi seasom h Bheenjwadia village of O s h  khsil of 

~ w i ~ ~ & ~ 3 f m * ~ *  Jodhpur district. The seed yield of moth bean (RMG225), 

(WT@T-225), TIT &mq-385, ~~463). 3lTd 
clustehean (HGS-365 and RGC-936), castor (GCH-7) and 
pearl millet (HHB-67 Improved, RHB-177 and hj-171) m-7)em w-a7 F5L iacredby38.85,13.84-Z.76,22.62d10.68-57.75ps 

~m-171) 4% ?!&El *rrm 3 38.85.1364-23.76, P.62 oa I O I P O , . t i ~  omprod to -6 of&eso amps. 
*10 .68- -57 .75***@1*m-*4)*  I,,~of&(W4),sdyield~aSedby16.76-17.17 * dl f * i3iXlW 3 @ 16.76-17.87 per centwithapplicationofneemcakeand4.~-6.47percent 
* T P l l T ! C h l * h ~ & ~ 4 . 6 4 - - 6 ~ 7 *  withmawemtreatment. 

~ ~ ~ l ~ , d R , ~ ~ ~ ~ ~ ~ ~  Demonstrations cum training on rodent pest * m ~ t w m ~ h a l ~ r o f ~ ~ , ~ d m o ,  
Zfir 1 Bikaner and Leh. Rodent control, success with single 

?i; rrbm * WWT, @, rha, T R  3 * baiting with zinc pho~phide ranged k m  62-66 per cent in 
Fl'WiTr &7 T E  62 * 66 h ? t  l T h  @ dbf pearl millet, mmg bean, moth bean, clusterbean fields on 4* 
m d ih , day af€er ~ ~ e n t .  Integration of acuie dmhcide  (zinc 

h) 3 -*- 15 r ?  rn 78 81.5 phoarphide) with an anticoagulant rodenticide 

@la1 (bomadiolone) as a follow up -t proved best and 
registered 77.77-81.48 per cent cantrolsuccess in mbi crops. 

m- 
Outreach extension acthitier 

~ a ~ - s h ; r r ? i ; ~ ~ ~ & 1 7 3 1  
Under Tribal Sub Plan (TSP), 173 1 tribal people were 

meg mm h d t t e d  in di&emt districts of the countq. Various 
a a TF * ' iRl(fh41PI ' * +entimu me water ~ s m m t ,  horticdture, mil * * f4Fh 'rftf4Wdi * meliontion, soil fertility management, livestock 
&TE~*T$I management, HRD trainings for women empowerment were 

?hFT -83 r-, ipTi6 -, -8 taken up nnder the p h .  A Total of 5783 farmers, farm 

3 -%im - *, women, students and centraVstate government officials 

3 i ; f F i w l = r ~ ~ ~ ~ * d m ~  visited ATIC and they were apprised of institute's activities 
and technologies. In all, 337 babhgs were &d for 

I m, * fmm WMflen by different dihioms, L F g i d  
337 * * * ' * * df I m h  stations and KVKs ofthe institute. 
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A farmers' fair cum farm innovation day was organized 
at CAZRI on 24'h September in which 1900 farmers from 
most of the arid districts of Western Rajasthan participated. 
The institute organizedlparticipated in 20 exhibitions on 
different occasions across the country to popularize its 
technologies and to create awareness among the masses 
about its activities and achievements. 

Other institute activities 

Under HRD programme, 3 1 scientists, 9 technical and 
10 administrative personal attended various trainings, while 
25 administrative and technical personals were provided 
training at the institute by NAARM, Hyderabad faculty. Two 
workshops, one brain storming session, one short course and 
six trainings were organized at the institute. 

The Institute Technology Management Unit (ITMU) 
facilitated signing of MoUs between CAZRI and 
Sowbhagya Biotech Private Limited, PPV & FRA, IARI, 
PAU and BITS Ltd. The unit facilitated consultancyl 
advisory for assessing feasibility of nano-nutrient 
production. ITMU facilitated the signing of scientific 
knowhow contract with Ashapura Associates, Jodhpur 
regarding solar PV duster, animal solar feed cooker and 
inclined solar dryer. 

The on-line system for NETIARS-Prelim Examination 
in ASRB, ICAR center is fully operational and two online 
examinations were conducted as per schedule. The online 
examination for NETIARS (Prelim.) was conducted as per 
schedule from Sept 22-28,2014. The online examination for 
Assistants (Prelim.) was conducted from January 05 to 
February 02,20 15. 



W k  2014-15 T h l W h  
Annual Report 2014-15 About the institute 

About the institute 

~~~~~~)~~ The Central Arid Zone R e s d  Institute (CAZRI) 
,952 3 (mw~l) 3 ww-&- & + ;~ i9  awes its origin to the Desert Afforestation Resemch Station, 
~ ~ I ~ 1 8 6 1 $ w w - ~ ~ m ~ q n ~ +  ~ ~ c h w s s ~ ~ ~ & e d i n 1 9 5 2 . f J o d b p a r d ~ u p @ d  

to the Desert Afforestation and Soil Comervation Station in 
* ~ * d n a f a i m ~ l ~ h ~ @ ~ *  ~19,1.hOrdcTtopIlt emphasis on arid zwe 

*mmd@@m*dmm regearchauddevelopmeFt, GwemmentofIndildi.inl958 
df * WlTFi ?rmrr;r 3 1958 3 -1 fi *-W- sought the advice of an UNESCO expert, Mr. C.S. Christian, 
l?!al%m a m f i  m d wdiwm I a q ~  upon whose suggestion the Institute came into existence on 

a + qRqq, q$ 3 October 1, 1959 as a constituent of the Indian Council of 

w d T r m * * 8 1  Agricultural Research (ICAR), New DeIhi. 

The Institute conducts multi-disciplinary resea~ch to 
seek sohtim to the problems of arid zones of the wuulxy. 
Abwt 32 million ha a m  in the states of Rajathan, Gujmt, 
Punjab, Haryana, Kamataka and Andhra Pradesh comes 
under hot arid zone. The cold axid zone, covering about 7 
millionh is located in the states of Jammu dKashmir and 
Himachal l'radesh. 

The hot arid zone, though bestowed with unique 
resources, has low productivity due to scanty and erratic 
precipitation, high temperature, high wind speed and high 
potential e v a p o ~ s p ~ m .  Day temptemperature in summer 
reaches 40' to 43OC with peaks up to 45OC. Rainfall ranges 
born 100 mm in the western part of Jaidmer to about 500 
mm to the east of Pali. The potential eqmtmqh t ion  is 
between 1500 to 2000 mm -'. Normal dates of arrival and 
withdrawal of monsoon are Id July and 15* September 
respectively. The terrain is pdominantly sandy with dunes 
and interdunes ('Qpic torripsamments) occupy major area of 
hot arid zone. These soils have low water retention capacity 
and low fertility status. In the south-=tern part, medium 
textured, greyish brown so& ( h e  loamy cambiddcalcids) 
oocupy large - 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 gypsida, mcky/pvelly and natural d t -  
affected types, which are vay low in organic carbon, low to 

* 9 6 9 9 - & ~ ~ " ~ & * h ~ l ~ *  medium in available p ~ p h m o u s  and high in available 

WlW ?i; W h TS@ 8--14 &.#. fi WZl * * potassium. S m g  wind regime of 8-14 Ian h-' b r n  April to 
August, occasionally exceeding 30 ~DI h", causes dust *-* %,Iff- * * mr .d * EiT storms t wind erosion d is a major lad degrading force. 

F * * TITDT 8 * Water is a degrading force W y  in the IGNP Command 
m-m @ @I 3R@lFi S h l *  1 $ZTi ;m d?h 3 area cawing water logging and soil salinity. The human -. - w-m @ - & u  1 4 TN) poplation hot arid zone increased by about 4- 

and livestock by 200 per cent in last five decades, not only 



W k  2014-15 T h l W h  
Annual Report 2014-15 About the institute 

induoed @gm shift in the resume use pattern in the 
region and land pdwtivity, but also has put serious strains 
on the natural resource base, threatening mtainability of the 
aridecosystem. 

The cold desert region of India is characterized by 
harsh climatic condition. Temperature fluctuations me 
extreme, which some time goes down to as low as 4°C. 
Some time in summer months, temperature reaches to as 
high as +40°C. Average precipitation is about >90 mm. 
Livestock farming and cmp-livestock mixed farming forms 
the spec- of economic activities in rural setting of the 
region To addreas the problems of production systems of 
cold arid regions, a R e g i d  Research Station at S t h a ,  Leh 
has been egtablishedon 1 P~ugust, 2012. 

The Institute is mandated to addresg followiug 
emerging i s m  in the changed s c d o  of arid zone. 

a To Imdert4lke basic and applied research that will 
contribute to the development of sustainable farming 
systems in the arid msyatem 

a To act as repository of information on the state of natural 
r e a m s  and -tion processes andits control, in 
the fonn of digital database 

a To develop livestock-bd farming systems and range 
management m c e s  for the chronically drought- 
affected areas 

To utilize high and precision technologies in production 
systems 

To provide scientific leadership and to develop 
collabof$tim with State Agricultural Universities, State 
line dqrhen t s  d other n a t i d  and intemahd 
agencies for g e n e m a  location-spdc technologies 
andlmmfer of the technologies 

a Toactasacentreof l~gforar id~mmagement  
technologies 

To provide wnsultancy and other services 

Besides the institute headquarter, located at Jodhpur, 
Rajasthrm, it has five regional research stations, three KVKs 
and five field arms. The activities of the Institute are guided 
d reviewed by the Quinquennial Review Team (QRT), 
Research Advisory Committee (RAC), Institute 
Management CMnmittee (IMC) and In~titute Research 
council(IRq. 
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~ s i ; - ? i : ~ ~ ~ 3 m  
T h e m  identified to address the jnstitute h t e  

Integrated natural resource appraisal, mwitoring and kerW3cation I 
B i r d v d t y  camemation, improvemmt of atmuah aud perennials 

Integrated arid land farming systems research -I 
Integrated land and water moumes m m  

Impr~wmmt of liwtock pmduchn and ~~~t 1 
~ ~ m t  pmduck and value addition I 

%!Wl7 & 3. *.a. T h l  3 (23072) 
d k -  (moo) m r ~ ~ i l l  ymTm4 
m i w 8 h m r n m R v r d w r ~ w I ? r ~ } m r  
~ . R * * l ~ * * ? F e T r n ~ 4  
1359. 3 1045, 3 678. .3f 1450 @ w, 
d t 3 a o @ Z 1  m & w f ~ & T m ? p e m f - m  
+ * * r n ) + * * m * g 8 1  

Headquarter and Regional resemh stations are well 
equipped with labomfmies, research farms, k l d  laboratark 
ad office facilities. An auditorium (114 sitting capcity), 
two ccmknce room, a museum, an international hostel, 
one lraining hostel and m e  farmera' hostel are the other 
facilities available at Imdqmter Two Krishi Wgyan 
Kendras (Jodhpur and Pali) have hhiq and resdedal 
facilitim for farmers, lend additianal support to the lmmfer 
of technologies and OM p r o m  of the Mtute. 
CAZRI is presently having 557 employees on its pay roll. 
Presently 88 scientists ofvarious disciplines are po~ted in the 
institute. 

Institute has a wide collection of books (23072) and 
journals (56900 back volumes} in its library named after Dr. 
P.C. Raheja at head quarter. The Environment h f ~ o n  
System India (l3NVIS) centre on desertification is also 
placed in this libraty. AU the Regional Rcwmh Stations are 
linlced with C m s d u m  for e resources in Agriculture 
(CeRA) by static ID. Besides this R e g i d  Research Station, 
J a i d m a  has 1359 books, Regional Research Station, 
B h t m  1045 books, Regional Research Station, Bhuj 676 
boob, R e g i d  -arch Station, Pali 1450 books and 
KVK, Pali 360 bwks in their respective libraries. 

The Institute is a part of the ICAR-wide network of 
human resources i n fmt i~n .  Its computer hub at the 
Agricultural -ledge Management Unit (AKMU) is 
working with the IASRIdeveloped software PERMISNET, 
PIMS and HYPM. Institute has fmetuned o k  automation 
system accessible in institute website. The IBM persannel 
stayed for one month t o e  the scienti- and and~trative 
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3 i 3 p m ~ ~ ~ a ! 3 r n  
Staff podion dwiq 2014-lL 

- Number of p t s  I 
oned Filed Vacant 

01 -- 01 

Principal h t i s t  

Senior &tist 

Scientist 

~3m~4 $ I d m&4 d personnel of the M t u t e  for implementation of FMS-MIS. 

m'f + + i; m+ 8 I The biometric attendance system ist fully fimctional in the . . 

+ a 3 -7 m+ institute and seven bide madims have been iastalled at 
diEerent locations of bititute to cater the athdance of the * www9.m~wm ' if * employees. statistical .ofhare developed by c- has 

* m m ~ ~ * ~ ~ m *  ~ w l d d i , i ~ w e b s i t e f o r i t s s c i ~ t s . S A S i s  * 3 & f?#! * availabie to its employee though AKMU. For the access to 

JRMVdd 4 d 2014-2015 3 RT l%d d llTT?FT 
New aoquietioll~ in HQ d RRS libraries of CAZRI for hmcial year 2014-15 

HQ 
Pali 

Boob 

Reports 220 

Indianjourms 102 

CAB-CD from 1975 -2012 - 
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wr$f ';R rn -- & w-rkr I y.&.m.% these facilities, Institute has high speed internet cunnectivity 

*) ift * ql ift (100Mbps)~ushNKN- 
GlTTi!'rtl The b i d  statement (budget) and the revmm 

l q r o l c l m ~ ) m m k m 3 f h  
generated as follows: 

m 8 1  - Budget 2014-15 (7 Ldh) - 
Head of ~~ v - 

I Nan-ph 

Estabhhumt charge8 3708.44 3703.23 - 
wages 33.21 - 
Overtime allo- 

Travelling allowanw 18.27 29.70 29.69 
-- 

0th charges including qnipmmt +TSP 3079.08 218.07 3096.41 216.45 -- 
Worbindudhgmaintenance 63.00 15.23 45.53 15.23 

Total 6902.00 263.00 6874.02 261.37 

Revenue gemmkd during year 201415 fl 

Nam-plan Plan 

Sale offarm prodwe 25.16 

License fee 10.79 

In-t earned on loans and advaucm I 
~nalytical testing fee I 
A p p W m  fee fimmcandidates I 
I n ~ t o n ~ t e r t n ~ t s  

liwome generated hm internal mmme gcncmh I 
Net profit in revolving fund I 
ReEomies h l c m s  and d v i m m  

lvlixe-m 

Told I 
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Weather during 2014-15 

The southwest monsoon arrived in Rajasthan timely 
(on 14~~une).  Its further progress was very slow. It advanced 
to some parts of north Rajasthan on 3* July and northeast 
Rajasthan on 7'h July. Monsoon was very weak in entire 
Rajasthan up to second week of July. Monsoon activity 
revived in second week of July and it covered all of the arid 
Rajasthan by 17" July. Subsequently, it remained very active 
for about four weeks. Second active spell was observed 
during first week of September. Its withdrawal from arid 
Rajasthan started on 23* September. Monsoon rainfall was 
deficit in Jaisalmer (-42.2%) and excess in Sriganganagar 
(28.9%) district, while in remaining 10 arid districts of 
Rajasthan (Barmer, Bikaner, Churu, Hanumangarh, Jalor, 
Jhunjhunu, Jodhpur, Nagaur, Pali and Sikar) it was in normal 
range (* 19%). 

100 

R a i n  80 

60 

40 

20 

-Trnin 
J F M A M J J A S O N D  J F M A M J J A S O N D  

0 

?JW &i $ @XI 'Th &=d 'X d 2014 3 T d  TFFI (04.3.) dk d (fq.#.) 
Temperature and rainfall during 2014 at five arid zone stations 
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m 7lciWFI 3 m-* WRfi d (R.#.) 
South-west monsoon rainfall (mm) in western Rajasthan 

~ o n t h G  rainfall (mm) during monsoon season and its deviation (%) from normal in 12 arid districts of Rajasthan 

Distnct 7 June 7 July -August 7 ~ e ~ t e m b q  

Rainfall 

28.0 

Churu 

Sriganganagar 24.2 

Hanumangarh 38.8 

Jaisalmer 

Jalor - 
Jhunjhunu 

Jodhpur 

Nagaur 

Palj 3.0 

Sikar $3.2 

Deviation 

(%) 

-89.7 

-4.0 

18.8 

-5.1 

20.5 

-96.3 

-75.7 

13.8 

-70.8 

-75.2 

-92.8 

-10.5 

Rainfall Deviation Rainfall Deviation 

(mm) 

Rainfall Deviation 

(mm) (%) I 
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Research achievements 

Theme 1: Integrated natural resources appraisal, monitoring and desertijication 

N a W  resourea monitoring in western R a j d a n  

A village level monitoring of natural resources has 
been conducted at 4 idensed sites (Dewatra, Kharda, 
Rajola and Shergarh) encompassing different agm- 
climatic zonm of western R a j a h .  Observationg were 
taken h 22 villages, representing these bench mark 
sites, ~werin~totalareaof614.54 Id. 

The termin of villages in Shergarh-Wa cluster mu 
be best described as duny with 20-30 m long parabolic 
dunes. These sandy wastes covered about 20.64 sq. km 
(6.1 3%) area of the villages and about 90 per cent area is 
under raided cropland and no s m c a n t  change was 
observed Hummocky inter-dune plains are levelled and 
are utilized by villagers for constructing rainwater 
harvestingtankas which are numemu in this region. 

The tamin in M-Jcwariya-Pumyeta-Kerla- 
Bhato ki Dhmi sector is flat with daminmce of alluvial 
plains which can be further divided into saline and nm- 
saline older alluvial plains. The polluted factory water 
reaches the Bandi river and through seepage this water has 
turned the water in wells saline. Imgatim with the saline 
well water has turned the non-saline lands into saline 
lands. The vast fertile agricultural lands of 1980s have 
become unpdwhve slowly due to flood water of Luni 
river, and also aRer the c o a s ~  of tanks and 
subsequent movement of subsurface salts. C~ompad to 
2003-04, W t e d   cropland^ have increased by 2.8 per 
cent and un-irrigated croplands have decreased by 3.4 per 
cent (Fig 1.1). Shifting and establishment of textile units 
near Punayeta have increased settlements by 2 per cent 
and decreased open scrub area by 0.9 per cent. 

m * @ ; r f t * ~ * m * ~ f r ~ 1 4 h  Rajola-Lanera-Bhaniya-Napawas cluster of villages 
k, & M m bi 3 I F+ are alluvial plains which developed in the flood plains of 

q* * mhm mr & - Rediya in the south and Luni river in the north. The 
alluvial plains are both saline and non-saline. The reason 

m m * 4 m * ~ 8 t % @ * m * m  a n d c m b e i h * e d t o w n s r m a i a n o f d . m s a ~  
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I Un-irrigated crnpland I lrrigatcd (:mplarld Opcn Snub Kocky w ~ t c  

f=r?r 1.1 '478 %d 3 & 'W% 4 fSifta ( ~ - & E i l - ~ - ~ )  3 @ T d P l  3 d?d7 (a) 1980 (q) 2003-04 
Fig 1.1 Land use changes in a tank water irrigated alluvial plain in Pali district (Kharda-Kerla-Javariya-Punayeta villages); based on 

IRS-LISS IV multi-spectral image (A) 1980 (B) 2003-04. 

M-m h 3 && -sy$t 4 d T rn Sardarsamand. There is meagre increase in irrigated 

'@q?dX@(0.5%)&8 I cropland area taking advantage of better rainfall and 
conserved moisture on the deep to very deep alluvial * 22 .rrbr 4 TtTaft T t T  WRFd & TTi ;rrffrii * plains. Similar is the case with Dewatra-Budkiya region, 

d m ZI%TI qa 8 I dm mm m dvr there is meagre change in irrigated cropland (0.5%) with 
+ & ;TTffrij' T& & 8 q $$ & rq similar practice of utilization of conserved moisture in 

&&f$Ty@flm*-qma sandy alluvial plains. 
WF!?T%I f k d 2 0 - 3 O d ~ ~ & T i F T ; T T f f b T &  In all the 22 villages surface water resources are in 

the form of village nadh and rainwater harvesting tankas. 
All the nadis surveyed need thorough maintenance1 
renovation in terms of desilting, lining to control seepage 
and side walls to maintain hygiene. Over last 20-30 years, 
these nadis have suffered negligence in terms of 
encroachment on their catchments and unhygienic water 
due to influx of sewage and consequently unfit for potable 
water use. Area with high groundwater salinity (EC >6.7 
dS m-') like Dewatra and Shergarh reported very little 
decline in groundwater table (0.0-1.12 m yf') as water is 
not extracted for irrigation and any other purposes. In 
other area like Kharda with reasonably good quality of 
groundwater, nolvery little decline in groundwater was 
observed during last 20-30 years as granite and 
schist/phyllite were present in the aquifers which are very 
poor host of groundwater (Table 1.1). 
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~ l . l ~ ~ $ m ~ m ~  
Table 1.1 Summary of groundwater remum of bemh mark sites 

Alluvial p h  - Khanla (7)/124.55 1 3.61 
irrigated problematic (1.27-5.9 ) 

Rujoh AUuvial pluins - 
(4y55.61 irrigated (1225-2829 ) 

Depth of m n o f  
groundwater gmmdwaW &qualiQ 
a- *t3ogears) 

(m) - 
33.18 0.23 m y f '  C3S2R2 

(31.1-91.4) - 
12 No C2S3R2 

- (5.35-3658) 

4 0  No C3S3R2 
(4.55-6.67) 

The common kharif crops include pearl millet, 
clusterbean, moth bean, mung bean and sesame whereas, 
in the villages where groundwater quality is little better 
di crops like wheat, mustard, cumin and castor are 
grown to a limited extent. No perceptible change in 
cropping pattern has been observed over last 30 years 
except farmers have abandoned rabi cropping in some 
areas where groundwater quality is very poor. Drinking 
water is still problem in surveyed area which is supplied 
though pipe lines once or twice in a week. There is great 
scope for m c i n g  rainmter harveshg in all the 
surveyed area. 

Soils in three benchmark site namely Dewatra, 
Rajola and Shergarh representing rainfed sandy plains are 
low in organic carbon (0.05-0.34%), phosphorus (2.24- 
12.02 kg hK1) and low to medium in potassium (56-28 1 kg 
~ ' ) .  Among the micronutients, 65-70 per cent of total 
samples were found deficient in Fe a d  Za Over the last 
12- 15-yems there was m improvement in organic carbon 
(25-30%), phosphorus (1 7-22%) and depletion of 
potassium (1 540%) in raided crop lads. At K h d a  site, 
soils are saline to sodic in nature at most of the places. The 
area is out of cultivation d m  to severity of this problem. 
Chemical analysis of soil samples revealed that the pH 
andECofthese soilsvariedh7.7-10.0and0.58to21.5 
dS m". Among the cations, Na* was domimat and mged 
from 18 to 168 (me L-3 foUowed by Ca + Mg, 27 to 124 
(me L'). while chloride followed by sulphate were by and 
large the dominant anions and were prewnt in the range 

T I  22- 11 6 and 10-78 me L1, respectively. 
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A random unsupervised socio-economic household 
level surveyam-inteniew of villages was conducted in 
met sites. Water table depth in Shergarg sector is 350- 
600 feet and quality is g o d  (Tem village) to brackish 
(Chaba village). Mmt of the respondents have large land 
holdings (>25 bighas). Due to joint family system, family 
size ranges between 7- 10 persons. M u e n t  fadies  have 
open dug wells/ tubewells as a result more than two crops 
are grown. Rest of the respondents remains dependent on 
the variability of monsoon. Villagers domesticate local 
cow and goats for alternative s o m  of sustenance. Local 
wood, kerosene and cow dung are used as fuel. 

Distinct h m  earlier terrain, most of respondents in 
Dewatra sector have smaller ( 4 0  bighas) farm holdings. 
Single family size is between 3-6 membem whereas joint 
M y  size is 6-10 members. Groundwater table is 
between 125 (Nandiya Prabhawati) d 500 feet deep 
(Budkiya village) which declined drastically in the last 5 
yews. Except a few fmners, majority are dependent on 
monsoon. Farmers grow mung bean, moth bean and pearl 
millet in kkarif season and cumin and isabgol in mbi 
swim wherever irrigation facilities are available. 

Depth of water has declined very sharply dmng last 
five years. Water quality is also n d  and fbmm have 
to invest heavily on the purchase of fertilizers. Most of the 
respondents are small and marginal farmers. F a m m  
grow clusterbean, cotton and pearl millet in hmi f  and 
wheat, mustard md clrmin in rabi sewn 

Geomorphologiral and lineament mapping in we~tern 
Rajasthan 

~ ~ d T t ~ - ~ ~ ~  
As part of national geomorphology and lineament 

mapping (NGLM) a geomorphology map along with ~~~~ lineament database for 12 districts of western Rajasthan 

TfMhlWm&%**?*-T 
(Barmer, Jaisalmer, Bikaner, Sriganganagar, 
Hmummgarh, Chm, Jhunjhunu, Sikar, Nagaur, Jdor, hm$f ' I Jodhpur, Pali and three tebsils of Simhi district) was 

~ ~ m w ~ ~ ~ * ~ v  d e ~ e 1 o p ~ d ~ ~ . 1 . 2 ) . ~ 1 h o - m ~ ~ ~ ~ -  
WIEFf&I hf13?f -1 4 LISS-111 satellite images of 2005-06 at 1:50,000 scale. - 

$3 . , . The geo-database indicated dominance of laudforms of - 

~ , & - ~ h w r r ~ ~ ~ ~ ~  ~ ~ m p r o c e s s ~ o r i g i n i n m o r e ~ 7 8 p e r o e n t a r e a o f  
mr;l & 12 m, m, m, m, a m ,  the region, though there was district level variability, This 

m, *, m, Tlak. *, mn * is followed by 12 per cent area under fluvial and 6 per cent 

~ * * ~ m r ~ m m *  (m 1.2) 1 area under denundational origin. Amwg the aeolian 
landfmms, sand dunes cwer maximum area in the 

1:so.o~ zi;wmm~f3Emsrz-hdw-$rj;f3q 
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Western Rajasthan 
Major Landforms 

Data u s d  : IRS LISSJII (200646) 
XI 25 0 YI IM '50 XCI 

L-m-: 
iumwms 

I 

L- 

Lgnrl 
D strumrol Ulll1 mlby 

tiarneda 
oenudatbnal HP&v&y 
PsdinMntWipllin CamOlsr 
WlM Land 
Older Alluvial Plah 
Y a v r  i4*nbl Pkin 

I OM ~c l tsk~ ta in  
1 Sand Sheet 

ISandDuns 
I Intdrne PlDin 

f 3 3 1 . 2 r n ? m m ~ ~ ~  
Fig 1.2 Major landforms of western Rajasthan 

districts of Jaisalmer (56.79%), Barmer (55.82%), 
Bikaner (77.11%) and Churu (91%) districts and 
minimum area in Pali district (0.03%). Playa and Ranns 
occur in maximum area in Jalore (0.53%) and Pali 
(1.82%) respectively. Alluvial plains (older and younger) 
and flood plains of fluvial origin are distributed in the 
Luni basin as well as transitional inland drainage basins of 
western Rajasthan. Area wise, maximum area under older 
alluvial plains was observed in Pali (53.26%), 
Sriganganagar (41.8%) and Hanumangarh (35%). Rivers 
and ephemeral channels form other major landforms of 
fluvial origin; these are evenly distributed in Nagaur 
(0.24%), Pali (1.45%), Sikar (0.44%), Jhunjhunun 
(0.57%) and Jodhpur (0.14%) districts. The major rivers 
are Luni, Jojri, Bandi, Sukri which form part of Luni 
basin. 
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X'% d, @ 2 d f85 @ ;rft f Tr Dwediiicstion status mapping in Rajasthan 
W T % l h ~ ~ @ ~ ~ ~  As a part o f N a t i 4  Level Mapping project, current 
Fi 3 F W i  I Y O: Th (0.24%), (1 ~ 5 % )  T h T  (oA%), status of desertification and its database for Pali district of 

(0.5%) (0.14%) 3f h T  3 1 westem Rajasthim has been carried out through GI$ based 
mapping at 1:50,000 scale using IRS-LISS-III images of 

w 5 v d h m ~ ~ * ~ ~  2012-13 (Table 1.2,Fig 1.3). 

~ w w ~ G I T & ~ ~ ~ ~  About 3 1.6 per cent area is aEected by process of 
& a-&-w- desertification. w i n g  revealed that the sdinity/ 

~ & a M F h f M h T r ~ & . ~ . ~ .  dMiniQ has dT~cted maximum area (1 3.82%), followed 
-% 1 m-3 20, 21 3l + -4 by mtsr erosion (4.5 1x1, vegstation degradation 

(4.23%). Windmsion is meagre (1.3%) andabout 7.5 per 
mi:sonoo4msrmmtmi2wii m t ~ a i s & r ~ h a b i t a t ~ m d n o t l g . b l o f m  
' n 3 ) '  ' mm l3 iiir agriculture. III cropland category, smty/-inity has 
31.6 * * * * 4 * 8 1 * M irrigated lands (5.74%) more ~ u m  the un- 
13.82 eh -/- *, 4.51 h irrigatedhds (5.56%). 

~ 1 . 2 ¶ a ~ * ~ ~ ~  
Table 1.2 Land degradation status of Pali disfrict 

Del Un-;r;pstcd g o p u  wind go~onldepositim~ (dight to ~ l d m t e )  158.58 

Eel Sand/duny, wind erosion (#light to moderste) 2.41 - 
Bs2 Bamm area, s d i d y / ~ ! y  (sevae) 3.40 

Dsl U W -  cropland, ~ t y / ~ t y  (slight to modem&,) 690.38 

kl M p k d  cropland, ~ t y / a l k a M ~  (slight to 712.45 

Ssl Land with m b ,  &ty/alkaMty (slight to moderate) 281.68 

SO L m d  with m b ,  &ty/ahhity (mere) 2655 

Dwl Un-irrigated a q d d ,  water erosion (slight to moderate) 82.97 

Iw 1 Irrigated cropland, wated erosion (slight to moderate) 105.61 

Ew 1 Sandlduny, w e  d o n  (slight to modmak.1 5.55 

Swl Land with scrub, water d o n  (slight to moderate) 360.22 

Sw2 Land with scrub, water d o n  (severe) 4.98 

Fvl F m t ,  vegehlion degmdatian (slight to -1 399.99 

Fv2 F m &  vegetafion degmdatian (severe) 49.24 

Svl Land with scrub, vegetaficui &gdaiion (slight to moderate) 7554 

Tml Other, man-made (slight to mdrate) 15.30 

Tm2 Other, mat-made (8eyereI 15.86 

R w 930.50 

NAD No apparent degradation 8486.84 

Total 12408.07 
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Desertification Status Map Rajasthan 
Based on Interpretation of IRS-LISS 111 

lmagerles for 2012-13 and Fleld Information 
Scale: 1:50000 

.- urn- 

fzn 1 . 3 T F W d h W T & m  
Fig. 1.3 Desertification status map 

G k h  WlTFi 3, 7.23 h iJlTdh5 FFi *, 1.3 Land useland cover mapping of Jodhpur district 
- -  - - 

m h ~ r g - * m 8 + 1 7 . 5 m h  Land usefland cover mapping of Phalodi tehsil 
6 @ b; * I @ @ 5.74 * covering 8449.98 sq. km area has been completed at 

f%f%?I r?n @ 5.56 J&?KT &%f%?T h -/- 1:10,000 scale. Major classes mapped are cropland, 
*lPrrl&r* I hamlets and disturbed houses, ponds, sandy areas and 

open and dense scrub land. Other classes mapped are: 
agricultural plantation, grassland and grazing lands, river 

b; 8449,98 d %,a, h o,ooo stream, mining and industrial lands. Distinct change in the 
cropland class has been observed. It was 5266.81 sq. km 

rn T-*'T-JTmTor * I in 2006-05 mapping on 1 :50,000 scale whereas it is 
imi4@~JTmnftslrRadi*mrm,w 5652.74sq.kmin2012-13on1:10,000scale.Similarly, 
h, * @ s;R @ Pr 3m *, area under mining has increased from 0.06 sq. km to 24.95 * * @, ;Tft er * sq. km during the same period. Area under forest 
h % I @ @ h 4 * WIT I d plantation has increased from 0.10 sq. km to 5.84 sq. krn. 
2005-06 ' ' :50'000 ' WTbTT ' 5266'81 Energy and mass exchange in arid grassland system 
dl % Wi 2012-13 b; 3kfd 4 1:10,000 hF? W 5652.74 

d % . f i . ~ ~ ~ l @ ~ ~ h & o . o 6 d % . ~ .  The variations of sensible heat fluxes and energy 

arr. Wi 2495 d %,fi. * * 4 O.l d %,a, jl balance closure were closely related to the diurnal cycle of 

5.84d%.#.  *@'4T$T$ I mean vertical air temperature differences, wind speed and 
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directional wind shift (land-sea). The relationship of 
evapotranspiration (ET) in terms of latent heat fluxes (LE) 
with net radiation and vapour pressure deficit (VPD) 
indicated direct dependence of ET on available energy 
and evaporative demand was represented as VPD. The 
energy imbalance leading to residual energy could be 
attributed to the seasonal changes in the wind direction 
and wind speed. The study also indicate marked 
seasonality in energy balance closure which is controlled 
by rainfall, soil moisture, ground heat flux and other 
environmental factors like wind shifts from land or sea 
and the associated advective transports of heat or 
moisture. 

Impact of canal irrigation on soil salinity 

The characterization of soil resources of Narmda 
canal command area in Sanchore and Gudamalani tehsils 
of Jalore and Barmer districts, covering 2.4 lakh hectare 
area, was carried out. The severe problem of salinity and 
sodicity in Narmda canal command area of Sanchore 
(Fig. 1.4) tehsil due to canal irrigation was found in 
Sesawa, Malio ki Dhani, Purava, Alethi, Manki, Radu 
minor area, Duthwa and Tapi villages. Saturation extract 
analysis of soil samples revealed that the pH and EC of 
these soils varied from 7.7-9.5 and 1.6 to 41.5 dS m-'. 
Among the cations Na was dominant and varied fiom 22 
to 358 (me L-') followed by calcium + magnesium, 15 to 
87 (me L-I). While chloride followed by sulphate were by 
and large the dominant anions and were present in the 
range 16-156 and 12-126me L-', respectively. 

f + m 1 . 4 ~ m m f k $ w r ~ ~ ~ s ~ ~ w m  
Fig 1.4 Soli salinity and water logging in Narmada canal command area of Sanchore tehsil of Jalor district 
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Among the various soil quality parameters of 
irrigated croplands, ammulation of SOC and P was 65 
and 33 per cent; while depletion of K was found to be 18 
per cent. DTPA extractable Fe and Mn were deficient in 
45-55 per cent area Soil biological quality index for 
arkopod~ in the soils was higher in canal irrigated 
croplands than raided croplands. Steady state idihation 
rate of irrigated croplands was 69- 157 mm h". For rainfed 
croplands steady state infilhtimrate was 129-320 mmhml 
a d  in area critical for water logging, it was 47-105 
mm h-'. 

Vertical distribution of ~dphur hctionr in wiln of 
Jaloredh* 

Twenty m e  benchmark soil profles belonging to 
Sanchore, Ahor, Bheenmal, Chirai, Dabhar, Molasar, 
Bhagh, Pali and Dune complex soil series (Table 1.3) were 
surveyed and characterized in Jalore district Silt and clay 
content were o b m e d t o  increase with depth. Soil organic 
carbon content was observed to range h m  0.4 to 3.6 
g k-', which was generally observed to decrease with 

Sulphur content of the studied profiles ranged h m  
180 to 474 mg kg" among which organic sulphur, sulphk 
sulphur and available sulphur were observed to be 87-213 
mgkg-', 17-81 mge1and0.12-16.4mgkg-',respectively. 
All these sulphur M o n s ,  in general were obmed to 
decrease with depth. Come to medium textured soils 
located in low rainferll ams contain major part of sulphm 
in inorganic forms represent 5479 per cent of total 
sulphur as organic. Maximum soil sulphur was observed 
in pulse based cropping systems. Soil enzymatic activities 
(dehydmgenmrse, fluorescein diacetate mdatybulphatase) 
also show decreasing trend with depth. 

Table 1.3 Mqhologicd chmckristica of variws sail series in Jalw disttict 

bC%(%) Depth Texime cahwmms Soilfhdy - 
Bheenmal, Ahor, Yellowih brown 0.029.25 Very deep Loamy sand to Slight to Typic 
Chirai and to dark yellowish -loam -Y Haplocambids 
,Bh@ brown calcarmls 

'MO~,, Yellowihbrown 0.05-6.80 Vwydeep -to Slight to Typic 
Sanchoreund tobrown l o q d  moderately Torripsallma 
~ ~ p l e x  I 
D a b h  and Pdi Greyiah brown to 

I 
0.35-15.70 Deep to Typic 

m b s t a  at 50 Haplocalcids 

I 
brown 

I D  cm depth 
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Productivity and energetics of agricultural production 
 system^ in Leh 

Energetics of the production system of village Phey 
and Nang revealed that total food grain and milk energy 
produced in village Phey was 538.6 x lo6 KJ yee' while 
thereqhentofhuraanppulationwas 1524.6 x 10%~ 
-' indicating a deficit of986.0 x 1 OWyeaf'. Similarly 
in village Nang, the energy mphment of human 
population was 1287.7 x 10' KJ year " while available 
energy~foodgminandmikproductimwasonly 
585.6 x lo6  ear''. Againthere was an energy M c i t  of 
702.1 x lo6 KJ year-'. This deficit in both the villages was 
made by p h a s e  ofmeat + milk + food grain (energy). 

q T h  d 34*0123TlTTPlT~7~3448~ 3 WIT 8, Saboo, located at 34'012 N and 77'3448 E extends 
2 i 2 8 0 9 i l ~ r m ~ & ~ 1 . 4 j r & ~ ~ q q ~ ~ 1 q l q  hm3500mto3745maltitude,isa~evill~ewith280 

R - r\ 

households. Land use pattern of the village is given in 
i n * w d M O t M * : ~ ~ ' : l ' m  nblc1.4.T~humrmp~tionofth.villa~is850 
m t l  *m*TlERTlTGT48 withfanale:maleratioof 1 : 1.02.TheEtaaEynrteofthe 
* * l f i ~ i r ~ 4 1 0 * 1 ~ * ~ * ~  vihgewas54percentwithfemaleli~ytothetuneof 

&N fi .ss qqqq 5.03 WRI 0.084 1 48 per cent Livestock population of the village was 41 0. 
& 6 qq * - A&ysis of data indicated that number of l i k c k  per 

household was 5.03 and that of per person was 0.084. * 2-30 * * * *   umber of livestock hi1  of cultivated m a  was 10.97 and 
8.0 * I * i3mw'm that of total geo-hical area was 2.30. ~ivestock K' of - - 

CPRs of the vil& was 8.0. The crop productivity 
patterns in the village are given in Table 1.5. - ' - * vd * ' 
Adaptation mechanism of wild forage halophytes in 
the extreme a a h ~ o d i c  Kachchh plain1 

~ ~ & w & I o & ~ ~ ~ ~ ~ ~ ~ ~  Major halophytes observed at 10 sites of Little Ram 

3 $q@qp-p- &&&jfq 'l,* of Kachchh during October to December period were 
Aelmpus lagopoidm, Suadu nudijlom, SpoSlpolus 

& I . ~ F Q T ~ . ~ @ F F ? P T  
Table 1.4 Land use pattern in village Sabm 

(=ultivated land 1 128.5 (20.6%)"' 

~ t w w d l a u d  21.9 (3.5%) 

LAXI put to non- agriculd uaes 23.0 (3.7%) 

L a d  not available for cultiv&an (including permanent fellow) 272.4 (43.7%) 

Totrml 623.7 

'0rcharda -. dlod apricot and &, "BR a h  includes umnaatery M for l i d  we 
v a l ~ i n ~ u i s i s ~ t o f t o t a l ~ ~ o f h ~  
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Table 1.5 Crop pr0adviq in village Saboo 

Barley uxl.0 528.0 1320.0 200.4 

Wheat 283.6 242.0 

Pea 3960.0 

Tuber (mainly -1 5340 

Oniw 2.6 3512 

Other vegetables* 2.6 3900.0 

ffi-alfa ( Re&) 26.4 9784.0 3320.8 

*Catrot, S p h &  RarliQ Ihmip. cdhgc, C d j f h a ,  Brinjal mm iomato 

mugimfus, Cmsa mdica, Salicopnia q. and Chloris 
gayam. Lowat density ofA. lugopoih was 0.2 plants m- 
a and highest was 11.1 plants nL2. C. mtiua was observed 
at two s i b  with density range of 4.5 to 1 2.7 plants ma. At 
surface soil layer (0-5 cm) soil pH (1 :2) varied h n  7.53- 
8.38 and mil eleclical conductivity (1:2) varied h m  
0.32 to 64 dS m". Soil organic carbon status varied h m  
0.05 to 0.55 per cent. 

Field survey on A. Iagopoides (Lh) Trin. Ex Thw. 
mdS. mqinam HochsL Ex. A. Rich. were carried out in 
Great Rann of Kachchh to study pattern of ion 
m u l a t i o n  under mtural conditions and to assess 
survival mechanisms of these halophytes. Soil EC at 
surveyed areas was 0.15-83.1 dS m-'. Occurrence of 
Spombolus sp. was ob& at saline weas with salinity 
level as high as 83.1 dS m" whereas occurrence of 
Aelmpus sp. was observed in m a s  up to the salinity level 
of 22.7 dS m". Greater ammulation of Na' and CT ions 
were observed in the mots of these halophytes indicating 
their restricted entry into the plants. There was selective 
absmptiw of K', caH and SO: in the leaves ofAeIrvoprrs 
a d  Kt, Caw, ~ g *  and SO," in &ombolus. W~th i n m e  
in soil saliuity, the uptake of Na*, Kt and SO: were 
reduced in Aelumpils sp. whereas absorption of Na*, % 
awl Cl- was increased inSpmbolw sp. 
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Theme 2: Biodiversity conservation, improvement of annuals and perennials 

Germplasm collection, conservation and maintenance 

111 accessions of L. sindim, 85 mssions of C. 
cilm, 42 accessions of C. s e f r e f r ~ ,  47 accessions of I? 
antidotale, 24 of Cymhpogon species, 2 ofl? *, 9 of 
Clitoris tmatea, 2 oflablabpwpumus and 1 oflndigofem, 
11 of W o p h  cinwmk, 15 of Acacia senegal, 24 of 
S a M o m  o lmih ,  11 of h m e l h  undduta and 20 of 
henna were mimined at m h  hrm 

Mahtenance breeding 

In mung bean, CZM K-1; in clusterbean, M m  Gum, 
Guar M-83, GDM-1; in cowpea, CAZC-B; in horse gram, 
Maru-Kuthi- 1, CRHG-20 and IndiTa Kulthi- 1 ; in math bean, 
CAZFU moth-2; in pearl millet, CZIC 923, CZP 2K-11, CZP 
902, CZP-905, and CZF-906 ; and C. cilia& cv. CAZR-75 
and genotypes (CAZRI-358, CAZRI-585, W - 2 1 7 8 ,  
CAZRI-2221); in C. setigeiw cv. CAZEII-76 were 
multiplied and maintained 

Improvementof pasture gras~ers 

Fifty seven ecc~sions of L. silndiclcs, collected during 
2012, were replanted through root slips for evaluation and 
c d o n .  l k h g  the establishment year, maximum dry 
matter was recorded h n  accession CAZRI 2429 (163.1 g 
plant-') with highest plant height (129.5 cm) followed by 
CAZRI 2452 (135.9 g plantt

1

). Thnty two accessions, 
collected during 2013, were raised through seeds. Maxirmrm 
dry matter was prcduced by CAZRI 2474 (64.4 g plant

t1) 
followed by CAZRI 2473 (58.0 g pldl). Seven selected 
genotypes along with check were grown using seeds. Non- 
significant variation was o b s d  ammg genotypes for 
fadder yield, plant height and number of tillem per meter of 
mw length. However, maximum green fodder yield (1.8 
t hS1) and dry matter yield (645.6 kg K1) were recorded h n  
CAZRI 2453 with plant height of44.1 cm. 

Gemination of seeds treated with 0.6 per cent EMS 
was 30 per cent, however without my treatment it was 43 per 
cent. Germinated seeds were transplanted in the 
expeaimdd field- Novemk 2014. 
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MI: Data were recordedon plant height, ledlength and 
width, flag leaf length and width, internode length, tilled 
plant and fodder yield on flow- plants of M1 gemation 
of 2013. Higher values of CV were o k e d  with treated 
material than control, except flag leaf length. Dry matter 
yield plant

t

' was maximum for06 per cent b a l m a t  (692.9 g 
plant-') followed by 0.4 per cent (594.7 g) and control (493.4 
gl. 

M1 Advrmd I: Fourteen progenies dong with check 
were advanced thwugh rooted slips in the second year. Data 
on green fodder yieldplan$ dry matter yieldplant, plant 
height and tillerstplant showed wide range of variation and 
high CV. The mean values of  0.4 per cent EMS progenies 
were more than 0.6 per cent EMS and contTol for these h i t s .  
Progeny 2/20 of 0.4 per cent EMS had maximum dry matter 
yield plantt

1 

(156.0 g plant
ant

1

) and tallest plants (137.6 cm) 
wherm mdmum tillers plant-' were mcded hm 4/38 
(92.2) ofthe m e  trea- 

M1 Advanced 11: Eleven progenia along with a check 
were advanced vegetatively in the third year. Plant height, 
green k d e ~  yield plant-' and dry matter yield plantt

1 

wexe 
47.4-136.0 cm, 23.3-220.0 g and 8.7-76.5 g with 27.4,50.9 
a d  46.1 pa cent CV respectively for the progenies. 
Maximum dry matter (76.5 g plant

ant

1

) was recoded h m  
6/14/192 of 0.4 per cent EMS. However, none of the progeny 
could out yield the check CAZRI 2226 (11 1.6 g plant

ant

1

). 
Progeny no. 5/12/13 1 of 0.6 per cent EMS attained 
maximum plant height. 

RAPD analy6i~: mty seven genotypes of L. 
aindicw, were selected -the pool of germplasm collected 
from mud sewan growing areas of Rajasthan covering 
J a i d m r ,  Barmer and Bikaner diskicts, for RAPD analysis. 
Eighteen decam primem were initially screened for RAPD 
profiles and all of these generated RAPD profiles, however, 
d y  12 primers, which generated apparent bands, were 
finzher used for pmljling 27 genolypea. A total of 71 
amplicws (5.83 bands per primer) were obtained of  which 
64 (90%) w m  polymorphic (Table 2.1). The size of 
amplicons genaated varied b m  250 to 2000 bp (Fig 2.1). 
The average diversity of 42 per cent was revealed with two 
most clos~ly related (83% similwiq) genotypes from 
Barmer region ( C m  2440 and CAZRI 24411, while 
CAZRI 23 63 from Bikaner and CAZRI 2405 from Jaisalmer 
region had least sjmjlarity index (0.37). 

CenchrwcXarh 
Ten genotypes were evalwted in the I Y f b  year and 

significant variation was observed among genotypes for 
average plant height and tillers p a  meter of row length. 
M green fodder yield (8.6 t ha4) was obtained h m  
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Table 2.1 Average Jaccard's similarity coefficients based on RAPD, ISSR and combined analysis in L. sindicus 

IMTCC- 10- 1, whereas dry matter was maximum from 
IMTCC-10-3 (2.9 t ha.'). Tallest plants (110.9 cm) and 
maximum tillers (94.2 mrl-') were produced by IMTCC- 
10-10. 

Among five genotypes evaluated in the fourth year, 
CAZRI 358 produced maximum green fodder (6.7 t ha-') 
followed by CAZRI 585 (5.7 t ha.'), whereas maximum dry 
matter yield was produced by CAZRI 75 (1.6 t ha-') followed 
by cAZRI 358 (1.4 t ha.') 
Tm....rr.rnmn ~t of arable crops 

ISSR Combined 

0.74 

0.78 

0.80 

0.73 0.63 

0.70 

0.75 0.67 

Populations RAPD 

633 2.1 lll$T m & - 0 6  W 3llF@%& m3IY TFVG W = 1 &? *, ?%I 1-15 
F d m - r * ~ ~ i r m m * d & 2 . 1  +?ma% 

Fig 2.1 RAPD PCR product amplified by primer OPAI-06. M = 1 Kb DNA ladder, lanes 1-15 represent 
Bacopa monnieri accessions described in Table 2.1 

Overall 

Bikaner 

Jaisalmer 

Barmer 

Between Bikaner : Jaisalmer 

Between Bikaner : Barmer 

Between Jaisalmer : Barmer 

0.58 

0.57 

0.62 

0.65 

0.54 

0.54 

0.60 
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maintainen. Based upon morphological uniformity, male 
sterility and disease resistanw, five new male sterile lines 
were identified and named as CZMS 0023 to CZMS 0027. 
Seed of these male sterile lines will be W d  in developing 
new hybrids ofpearl millet. 

Maintenance and walnation of male sterile linw: 
Seed ofCAZRI, m lines CZMS 007A, 0094 OOlOA, 001 5A 
and 0016A and ICRISAT DM Ikm 91444A, 927774 
93333A, 94555A, 96666A and 97 11 1A were multiplied by 
crossing A lines with their corresponding B h in the 
offseason breeding nursery at ICRISAT H y d m b d  

Development of inb& Four hundred five breeding 
Wgemplasm were planted for evaluation and further 
selection of pmkhg progenies. Out of these, 115 
promising progenies were selected. Seven new 
morphologically d o r m  inbreds were also identified a d  
namedCZI2014/1 toCZI201417. 

Regitilmtion of CAZRI pearl millet in bred^: Five 
inbred lines: CZI 2000/22, CZI 2000113, CZI 2004/8, CZI 
200W4 and CZI2010111 were registered withNBPGR 

Development of new hybrid combinations: Under 
AICRP trials, 115 hybrid combinations were made by 
crossing ms lines with CAZRI restorer lines. Seed of three 
hybrids ICMA 88004 x CZI 201011, CZMS 20A x CZI 
200818 and 841A x tZ 2010111, and two open pollinated 
genotypes UP-2K-11 and CZP-2K-9 were multiplied by 
hand polhation. 

Evaluation of single cmaa hybriu Dne hundred and 
i X y  single cross hybrids ofpearl millet were evaluated dong 
with check hybrids (ICMH 356, HHB 67, RHB 177 and 
GHB 538). Besides these, hybrid entria contributed by 
different centers were also evaluated under IHT (16) and 
AHPT (10) c o d h a t e d  trials (Table 2.2). 

Evaluation of genotypes for high temperature 
tolerance: Six populatiom, nine hybrids, eighteen inbreds 
d twelve male sterile lines were e v a l d  during summer 
period h m  March to May. During this period, ambient 
terPperatuTe reached up to 44°C at flowering stage. 
Genotypes that performed well under high temperawes of 
summer in both the sets were: CZP 2K-9, CZP 9603 and CZ 
IC 923; Hybrids Car 233 and CZH 227; inbreds Ca 
200W6, CZI 201Z13; 2 0 l l n  and 20125, and male 
sterilelines CZMS21B andICM3 93333. 



~~ W k  2014-15 
Annual Report 2014-15 Research achievements 

h 2 . 2 * 3 i i f i 3 ~ * - * ~ % . ~ . r r R r * , ~ & m ~  
Table 2.2 Promising hybrids in difhmt hybrid (grab yield kg ha-', days to flowering) 

-h- 

880WAxCZI 201 114 (4074,45). 92777AxCZI 201 W11 GHB 538 (3623.44). ICMH 356 (3559. 
(4054,43), 93333AxCBI 832 (4031,42); 98- 43). RHB 177 (2677. a), HHB 67 
201 114 (3935.42) (2342.42) 

W-II (50) 95444-1 W14 (4235,44), 971 1 1 h  201W15 GHB 538 (4439,45), ICMH 356 (473 1, 
(4183,45), 971 11- 2010/11(3824,43), 95444AxCZI 43), RHB 177 (3&43,41), HHB 67 
M10/11(3379,38) (3280.40) 1 

EFT-ID (SO) C Z M S W  201 lfi (4768,44), CCMS21AxCLI 201 112 GHB 538 (3016,45), ICMH 356 (4044, 
(4430,43), a M S  20AxCZL2011P2 (4151,43), 43, RHB 177 (3998,42), HHB 67 
CZMS21hCZf 201 115 (382643) (3337.42) 

N - I  (16) IHT 109 (3093.44) IHT 101 (2691,37), IHT 105 (2611,42) 

AHPT A1 (10) AHPT 808 (4191.52). AHPT803 (4014.42). AHPT 809 
(3921.42) 

Performance of CA1 hybrids In cl mated 
h4ak CZH 228 (ICMAO0444 x CZI 200719) basexiupon its 
p e r f m c e  in the initial hybrid tsial was promoted to the 
advance hybrid and population trial. 

Three new hybrids, viz., ICMA 88004A x C a  20 1011 
(W 2311, CZMS 0020A x CZI 200818 (CZH 232) and 
84 1 A x CZI 20 101 1 1 were contributed to initial hybrid trials 
m-I @)I inthe A I C R P ~ d s  forKkmif 2014. 

ICRISAT trials: Under ICAR-ICRISAT collaborative 
program, seven ICRISAT trials, viz., CPRT (25 entsies), 
Barly B line trial (42 entries), high Fe Inbred trial (36 e n ~ e s ) ,  
Blast mistant B line trial (1 5 entries), A4 restorer trial (20 
entries), 52340 background DMR QTL trial (24 entries] and 
H771833-2 background DMR QTL trial (40 entries) were 
planted. Promising progemies were selected h m  these b ids  
for use in our breeding programme. Besides above, blast and 
DM resistant B line composites were also planted and 
@mg progenies were selected for use in our breeding 
P m e .  

Sele ton of heat i ~d snsceptlble inbred: 
Nine inbreds developed at CCAZRI were m t e d .  Based on 
summer season evaluation (two year data), CZI 200216, CZI 
201015, CZI 201115 and CZI 201117 were selected as 
tolerant, and CZI 2011/2, CZI 201113, CZI 2012/15, CZI 

, 1 rww +* m4 2OlM6 and CZI 2008/8 were susceptible to high 
temperature s-ss. Additionally, genetic diversity of the * faisr 2m3)1 * * several inbreds d different pearl millet @ations w 

~ 2 0 0 8 / 8 x M ~ 2 / 6 ) * ~ ~  E ~ e d ~ u ~ ~ d i ~ - ~ - ~ ( ~ a m m ) ,  
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d& -3: WFhWJT ?trm h (452-1751 

d *.#. fi w), W'f FiGT (5-15 & w), ?JW ?m 

(9.22-26.66 TR fi W ) ,  Vf$d * Fk!SW (10-1 19 ld?l 
m) B $EI FFTG7 (275-550 f3r.m. fi &&T) 3 
3mlf&Tjw~m,dm3f3rw 
* * m + m 3 d m m Q * m  
& m + ~ * s l & / W , & a m d k  
&3Fk!SW/&rn*TT?Fi"SETh**l 

and presented as RAPD profile using one such primer (36 R; 
Fig 2.2). 

Development of F, Population: F, Population was 
developed by crossing of tolerant and susceptible inbreds 
(Fig 2.3). Five individual crosses were made in every 
combination of cross (ex. CZI 200818 x CZI 200216). The F, 
seed was harvested individually and next generation will be 
planted during the off-season in summer of 2015 at 
ICRISAT, Patancheru. 

Mung bean 

Mutation breeding: Fifty promising mutants 
developed by gamma irradiation of the parent varieties, viz., 
S-8, K851 and RMG-267 were evaluated under rainfed 
conditions. Mutants CZM-16 produced highest seed yield 
(833 kg ha.') followed by CZM-22,25,33,35 and 41 which 
were at par in seed yield (812.5 kg ha.'), and CZM-21(755.21 
kg ha.') as compared to parent varieties (4 17-52 1 kg ha.'). 

Initial varietal trial: Thirty entries contributed by 
different centers were evaluated under rainfed condition and 
KM14-44 produced maximum seed yield (550 kg ha-') 
followed by KM14-34 and KM14-57 (462.5 kg ha-') 
whereas, entries, KM14-3, 17,35, 63 and 41 produced 450 
kg ha.' seed yield. 

Physiological parameters: Large variation observed 
in assimilatory surface area (452-1751 cm2 plant-'), leaves 
number (5-15 plant-'), dry weight (9.22-26.66 g plant-'), pod 
numbers (10-119 plant-') and seed yield (275-550 kg ha-') 
indicated that variability exists among the genotypes and it is 
u se l l  to select the genotypes for high yield. Leaf area was 

L-ladder;1-~719;2-m10/5: 3-2010/11;4-B1115: 5-200117; 6-2004/8;7- 20026; 8 -2Ollk 9- 
2011n; lo-2012!15; 11 -2012116; 12- 230818; 13 -9621; 14 -EC; 15 -MC; 16- SRC, 17 -ESRC; 18- JK; 19 
- 9802 

~ 2 . 2 ~ & ~ 3 7 p ' ~ m ~ ~ ~  
Fig 2.2 RAPD marker profiles of different pearl millet inbreds and populations 
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Fig 2.3 Pearl millet crossing programme at CAZRI farm 

5d?r &&R (Gk3TR-6) * 923.33 B . V .  ?$?r &$!m positively associated with number of pods per plant, pod 
(GfhTR-3) jf h ZCW I  dh rn ~ b r ~ - 3  (923.33 f3r.m. length and seed numbers per pod. 
5d?r e), GhTR-11 (816.66 %?ll. fi e) V Clusterbean 
GfhTR-13 (808.33 %.V. ?$?r &&R) 3 3m dh ITlWd * 
h?K?hhl Initial varietal trial: Fifteen entries contributed by 

different research centers were evaluated for their 
performance. The seed yield of the varieties ranged between 
600 kg ha-' (GR-6) and 923.33 kg ha.' (GR-3). GR-3 (923.33 
kg ha-'), GR- 11 (8 16.66 kg ha.') and GR- 13 (808.33 kg ha-') 
genotypes performed better than the other genotypes tested. 

Evaluation and selection: Three genotypes IC 
116866, IC 116865 and IC 329038 were found promising 
among 250 guar genotypes evaluated during summer. 
During khanif 2014, 150 genotypes were evaluated and 
analysed (Fig 2.4). Significant variation was recorded for 
number of clusters on branches followed by branches per 
plant and pods per cluster. Yield was mainly defined by total 
number of pods per plant (r = 0.67) while pods per plant were 
mainly determined by branches per plant and total clusters on 
branches (Table 2.3). RAPD and ISSR marker analysis was 
conducted in 33 guar genotypes. RAPD identified some 
variation while ISSRmarkers couldnot reveal any variation. 

Molecular screening: SSR primers for gum were 
screened for polymorphism using two varieties RGC-936 
and M-83. Screening of 62 SSR primer pairs was done; 
annealing temperature and reaction conditions were 
optimized using gradient PCR. Primers S 18, S 15 and S62 
(Fig 2.5) showed distinct polymorphic banding pattern. 
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~ 2 . 3 ~ ~ ~ ~ ~ a r n  
Table 2.3 Ranges in morphological characters in clusterbean genotypes 

h i i t  I Mean T M i n  CV (%) Correlation w i ~  

Plant height (cm) 

Brancheslplant 

Nodeslplant 

Clusters on main stem ' 

Clusters on branches 

Podslcluster 

Podplant 

Pod length (cm) I 
Seedslpod 

Seed yieldplant 

Fig 2.4 Screening of guar genotypes under field condition 

b 2.5 TR & f3i3+if ( m - 9 3 6  dk W-83) 3 m W 7  lT$d W!l V5WVrR84 *W'T 
Fig 2.5 Polymorphism detected using SSR markers in gum varieties RGC-936 & M-83 
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m d  3 $r ~ f m  & 3 m q  m d' & @, Molecular characterization and documentation of arid 
25 u*rl rh&d$kq FT~T;I h 1 *-16 m j; m zone fruit crops 

Karonda (Carissa carandas):  Molecular 
characterization of 8 accessions of karonda revealed that out 
of 18 RAPD primers, 7 primers detected intra-specific 
variation generating scorable amplicons reproducible 
patterns amounting to 25 per cent polymorphism and 
exhibited 11.1 to 57.1 per cent polymorphism in banding 
pattern. The RAPD profiles generated by OPA- 16 showed 
the maximum polymorphism (Fig 2.6). The PIC values 
ranged fkom 75 (OPA- 17) to 92 per cent (OPA-02). Based on 
the performance of the germplasm over a period of eight 
years for fruit yield and other desirable attributes, the 
accessions CZK2011, CZK2022 and CZK203 1 may be 
recommended for cultivation in arid zone for their higher 
yield and big fruits. 

Aonla (Phyllanthus emblica): Genetic diversity of 
eight varieties (Anand-2, Banarasi, Chakaiya, Francis, 
Krishna, Kanchan, NA7 and NA10) was carried out. Ten 
RAPD primers exhibited an average of 56.18 per cent 
polymorphism in banding pattern and 83.1 per cent PIC and 
can be used as powerful markers to reveal genetic diversity in 
I? emblica. Present study also validated the utility of ITS 
rDNA region being third generation molecular markers as a 
reliable indicator of phylogenetic interrelationships; 
especially ITS regions as DNA barcode at higher levels and 

%X 2.6 W!kI 5d8kd *-16 SIT 
Fig 2.6 RAPD profiles of C. carandas accessions generated by OPA-16 
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can serve as an additional approach for identification and 
genetic cataloguing of I? emblica germplasm for crop 
improvement. RAPD profiles of two informative primers are 
showninFig2.7. 

Gonda (Cordia myxa): In thirteen accessions, out of 
10 RAPD random primers, seven primers detected intra- 
specific variation amounting to 59.04 per cent poly 
morphism. The number of PCR amplified products formed 
ranged from 4 (OPA-13) to 15 (OPA-09 and OPA-17). The 
combined dendrogram of 10 random primer data matrices 
delineated 13 accessions in two main clusters (Fig 2.8). 
Cluster I had three accessions (G-2011, G-2022, G-2062). 
Cluster I1 comprised of the maximum number of accessions 
(G-2012, G-2025, G-2013, G-2014, G-2021, G-2026, 
G-205 1, G-2023, G-2063) and one accession (G-206 1) as the 
most distinct out group. 

k 2.7 3fbdf a RI (a) 3lb?K-02 (q) 3lb?K-16 Y Q d  
Fig 2.7 RAPD profiles of 8 varieties of E! emblica amplified by (a) OPA-02 and (b) OPA-16 primers 

~ 2 . 8 - ? m & h ~ & l l T $ d & W T & ~ d d & b C T & = $ P I F i  
Fig 2.8 Dendrogram obtained from cumulative cluster analysis of 10 primers 

62011 

6-2022 

62062 

G20U 

62025 

62013 

62014 

C-1011 

62026 

- G2Ml 
- 6-2023 - 
- 6-2063 

6-2061 
I " . ' I ' " . I ' " ' I ' . " I  

0.00 0.15 0,CO 0.75 1.00 

Similarity Coefficient 

- 
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The representalive varieties of 4 subgroup and all 
a t  groups of RAPD d e n d m m  of all the arid hits were 
subjected to sequencing of conserved 5.8s gene. The 
phylogmns w m  drawn based on single nucleotide 
polymmphisma, insertiddeletiions QNDELS) a d  totd 

length polymorphisms. In all 60 novel gene sequences were 
submitted to NCBI, USA database and assigned Gen 
Accession numbers which repmats Indian arid zone f i t s  
biodiversity and are now available in public domain for 
comparison. Unique RAPD proiiks of individual variety and 
gene s e q w m  data depicting their intraspdc genetic 
relationship is a potmtid source of information for arid 
zone h i t s  breeding programmes in the w. 
Evaluntion of &dent Rkizobirr for better nodnlation in 
A ~ a ~  

Akimbium c u l m  were pepred h m  r h h u  
of Rvsopis cinemfa (PC4) and A. senegal (AM) + I? 
&aria (PC6). I n d t i m  of seeds of A. senegal @igh 
gum yielding cultivm) with Rhizobimun culture enhanced 
seed germination, induced noduhtiw by three to five tks 
and also improved the seedling growth as compared to 
mtreated seeds. Inoculation of seeds with PC4 and 
PC4+PC6 incrwed wedling dry biomass by 9 and 21.2 per 
cent, respectively. Nduhtion showed sigujhant increase in 
root length, shoot length and collar diameter. Average root 
length, shoot length and collar diameter in mddated 
s e d h q g  were 44.5 cm, 50.8 cm and 6.25 mm, whereas in 
non mdulated these were 37.9 cm, 47.9 cm and 5.65 mm 
respectively. 

Performance of hdfdib progenies of megal md 
candidate p lu~  t r e ~  ofR cbreraria 

Evaluation of eleven half-sib progenies of A. senegal 
showed that aRer 17 months of mlanting average height, 
collar diameter and d v a l  in field were 48.7 cm, 0.94 cm 
d 66.7 per cent, respectively. The accaion numbers 24, 
28 and 113 showed 100 per cent d v d  whereas average 
height ranged from 28 cm to 66 cm, and collar diameter 
ranged h 0.73 cm to 1.12 cm. Similarly, evaluation of 
nine-month-old progenies of 14 selected caddate plus trees 
(CPTs) of I? cineraria revelaed that progeny of CPT-2 
showed highest shoot length (27.9 cm), collar diameter (0.29 
cm), root fresh weight (159.3 mg) and root dry weight (96.7 
ms). 
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Vegetablve propagdon of R && vs propagation 
through seeds 

28-=-old plants raised from seeds andby air layering 
were evaluated for off-season flowerh@h.ithg during 
March and normal season during May to June. During the 
reporting period, no off-season flowerhgfhiting was 
observed in seedling raised plants whereas it was observed 
far vegetatively propagated plant# and only two aut of 28 
vegetatively propagated plants produced less than 1.0 g seed 
tree". During normal seasan, 21 plam out of 28 in air- 
layering plants and 25 plants out of 67 in seedling raised 
plants produced pods. Average pod yield, 100 pod we@& 
seed yield, number of seeds per pod and 1 0 k e d  weight 
were more in vegetatively ppagakd plan& (197.8 g 
132.3 g, 29.2 g trw-', 6.9 pod-', 4.0 g, respectively) than the 
plants raised from meds (107.5 g tree'', 96.9 & 11.3 g treed, 
4.7 pcd-' a d  3.4 g, mpectively). 

Performanm ofSabdora d& germplasm 

Performance evaluation of eleven-year-old 24 
accessions of S. oleoidw showed average population 
d v a l  of 68.6 per cent whereas, it was maximum (1 00%) 
for acces~onno. 214. Average height of shrub was 260.4 cm, 
whereas for acccssiunm. 195,196,206,213 and214 height 
was morded > 300 cm. Mean dry fruit yieldlshrub of fruit 
bearing shrubs was 4.06 g, and nmgd fkom 1.17 g for 
accession no. 209 to 13.45 g for accession no. 215. Average 
100dryhit weightwas 4.52 gwitharangeh3.92 to 6.12 
g whems 100 seed weight was 1.77 g with a range from 1.24 
to 2.00 g. 

Seed production 

Under ICAR Seed Project, a total of 12.2 t TFL seed 
was produced (Table 2.4). Nucleus seed of math bean m. 
CAZRI Moth-2 (3.7 kg), and C. cilia& va~. C m - 7 5  (2.1 5 
kg) was also produced under NSP (BSP). Seed of pearl 
millet, open pollinated variety CZIC 923 (50 kg) was 
multiplied in isolation 

Eutabhhment of field gene bank of arid cmpa 

Cenclim species: Seven genotypes of C. ciliaris and 
one of C. s d i g m a  were cham&rised for marphological, 
flowering and seed yield traits unde.r field condition (Table 
2.5 and Fig 2.9). There was smcant variation for most of 
the h i t s  except tillendplant, inter-nodal length, fertile 
tillerdplant. seed weiwlant, green fodder and dry matter 
yields. 
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Table 2.4 Seed p r d d o 1 1  under Mega 4 project 

&asaea I 
C. dliaris CAZRI 75, U Z R I  358 and other genotrpes 

C. s e t i g m  CAZRI 76 and other genotypes 

Crops 

M ~ n g  RMG4Z,SMG668 6.50 

Moth m - 2 ,  R M W  4.50 

Gum RGM-1017, RGC-936, RGC-1066 14.00 

Bajra a - 9 8 0 2  15.00 

Wheat Raja83  40.00 

Mustard PIIM Jaikkan 20.00 

Oat andbarley - 10.50 
-. 

Cumin cic4 3.00 

Total 122.00 

Moth bem: 14 varieties of moih bean (RM0435, 
Jawala, RMO-40, RMB-25, RMO-225, RMO-257, 
RMO- 423, Maru Math, GMO-2, GMO-1, CZM-1, CZM-2, 
CZM-3, and IPCMO-880) were chamtakd for qualitative 
and quantitative traits under field d t i m .  These varieties 
were found different in plant heii (34.3-45.5 cm), pinmy 
branches per plant (2.1-8.35), clusters per plant (22.95- 
3 1.25) and other traits. 

Clnaterbm: Thirty seven varieties of clmtmbem 
were mduated for morpho-physiological, yield and yield 
atkibuting traits. Varieties were found dijErent for all eleven 
quantitative tsait~ recoTded duriug the observation (Table 
2.7). M-83, AG112, HG2-30, RGC-1066 and FS-277 were 
found with single stem whereas RGC471 was observed with 
maximum number of bmmhes per plant. Flower calour, leaf 
d plant pubewence, leaf margin, b m d h g  and m d  
colour were identified with d i s c ~ t i n g  traits. 

Henna (mehndi) germplasm: 'ItKen@ clones were 
evaluated for flower and biting behavior, dry leaf yield and 
its component traits. The differences were sigdicant for 
plant height, plant spread, number of branches per plant, 
tillem per plant, dry leaf yield, dry stem, dry biomass, % of 
leaf of dry biomass and dry weight of 100 leaves. Max dry 
leaf yield per plant was 1 1 3.3 g for Acc Malpur, The other 
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Table 25 Morphologic J miability in C. dWs 

-3 Days to spike initiation 38.3~1.9 33.046.3 

Days to 50% flowering 52.7d.O 42.749.3 

At 50% £hering 

ww(cm) 64.U.O 48.2-75.8 10.7 

Nodes on tiller 6.7fl.4 6.2-7.8 9.4 

T- 17.721.8 15.1-19.2 17.9 

Brancheaffillw 2 . H . 4  1.2-3.6 31.0 

h t m - d  leslgth (cm) 7.8a0.7 7.1-9.7 16.5 

Leaf (m) 29.3d .2 22.1-36.7 6.8 

Leaf width (mm) 7 . W . 3  5.7-8.8 8.0 

Plag leaf length (m) 19.&1.1 129-23.6 9.4 

Flag leaf width (mm) 6 . m . 3  4.6-8.1 9.0 

A t d m a t d y  

Days to & W t y  55.8d.2 50.042.7 7.0 

F& tilleadplant 11 S d . 8  8.h16.8 41.9 

Peduncle length (mi) 23.k1.3 15.7-31.4 9.2 

spike length (a) 10.W.5 8.8-11.9 8.2 

-pike 94.M.4 60.3-120.2 11.7 

0.25d.03 0.170.35 17.5 

1- weight (g) 271H. 14 1.823.93 8.8 

seed weight@laut (g) 4.3A.9 2.M.7 76.8 

Green fodder yield/plant (g) 53.7*192 19.9-71.6 61.9 

1 mmeryield/plant (g) 27.5d.7 12.3-33.5 54.6 

& fi -4 mLR I 3 qg were Khdbmm, Malav and Bilcaner. Heritability was more 
& i f t & ~ ( r & w & + & T m i r r $ ~  th..60pcrmtfmallhcsctraits.Thcrchtidpsof~ 
a - 3 8 I fi + leafwithmost ofthe traits were positive and significant. 
& m @ + & h d ~ k $ ~ b d %  ~ e r  (ziz@hw m u n ~ w w ) :  ~ h i r t y  nine varieties were 
ar?;f ~ & d ~ d d b f % l T h ~  -2.7) 1 evaluated for different morphological kaits as per DUS 

a - descriptors. On the basis of fruit weight the varieties were 

( & h + ~ ) + ~ ~ & ~ * ( l o ~  cbsified as Very Low Weight (4 g) viz., Illdchi andTikadi; 
G~ +, m, * M, IAW (5-10 gbhhmi, ZG3 d B@; M d i ~  (11-20 

g) - CAZRI Golrr, Krrtha, Aliganj, Bmami K d m ,  Akrota, 
* m m m ~ m ~ w * d  LaddqSebxhtha,Banara~iPebandi,GolaGurgaon, 
m m 4 ~ m m 1 ~ m b m * g l % m  M a , - K a i t u J o g * d D a n @ d H i &  
m*mmm~4*** (21-3Os)-U-,Scb,Gola,Goma~andS~-5. 
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W R I  75 CAZRl585 lGFRl727 W R I  2221 lGFRl3108 

~ 2 . 9 ~ m & f W ~ ~ ~ ~ & j f a ~ & ~ ~ f W m ~  
Fig 2.9 Distinctness in ear head and stigma colour in different genotypes of C. ciliaris 

& Zp!l w E h l  4 f3r dh 3F$& 2@ Seedtechnology 

(I m) @ (30 '.a. '.'.) * al Optimization of seed production technology in mung 
23T$ (20 d) @ (25 '.a. x 10 '.a,), i%¶f??T bean - - 

*m*amB*+mZp!lh 
~ + T $ ~ & ~ ~ ( I o o ~ ) ~  Seed production was assessed at three dates of sowing 
G m  & + - 3 m & 3 during summer (20 March, 5 April and 25 April) and kharif 

- * M z l  

~ 2 . 6 w ~ R I & J : / ~ , m @ m ~ a m  

Table 2.6 Values of varietal traits in clusterbean 

Trait Maximum -. 
Plant height (cm) FS-277 - 186.42 -. 

I ant 

RGC-471 14.91 

Nodeslplant HG-832 - 32.71 
-. 

Clusters on main stem AG-112 - 16.04 -. 
Clusters /branch RGC 1055 26.31 

Cluster length (cm) FS-277 15.03 
-. 

Podslcluster FS-277 11.42 

Pod length (cm) 

Seedslpod M-83 RGC- 1066 x::~ - 

Seed yieldlpant (g) RGC 1055 - 31.98 

100 seed wt. (g) 
RGC lrn2 A3.74 

Minimum Average 

RGC 1038 117.07 1 - 
M-83, AG112, HG2-30, RGC- 0.00 10.84 
1066, FS-277 

BG-3 19.69 27.47 - - 
BG-2 8.42 10.65 - - - 
M-83, AG112, HG2-30. RGC- 0.00 16.93 
1066, FS-277 

BG-2 4.24 6.61 - - 
BG-2 3.31 5.72 - - 
RGC 1038 5.48 6.29 - - 
PB-80 7.66 8.53 - - 
M-83 12.06 22.35 - - 
RGC 1055 2.97 3.30 = - 
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able 2.7 Seed yield and yield at&ibuta of ~ u n g  bean in h r i f  and summer seasons 

KWarif2014 Rabi 2014 

W O  pod-' (qh-3 -(%I wa$ltO m-1 (qh-l) -(%I 

C'W geometry (GI 

CDat 5% 1.73 2.84 0.03 1.63 0.30 

where,F~ - h ~ l W o F * A ~ ) , F a - ~ h o f F * ~ ~  a s ~ h ( 1 2 5 k g h a " ~ a n d 4 0 k ~  h a " P & ) , ~ -  
Seed mated with Rhhbium and %@re. Solubilizing B d  (PSB), F, - &+ RDF as h a 1  d m ,  F5 - Fs+ 50% mare. m b a d  d m ,  & - F, + RDP 
as b m d  b + Borax spy (100 ppm) at flowm initMm. 

(15 July, 1 August and 16August), two crop geometry and six 
combinations of fmtihm and seed tnahmts.  Date of 
sowing, crop geom&y and fertilizers and seed trealmmts 
had significant effect on plant growth characteristics, s d  
yield and seed quality (Table 2.7). Cmp sown on 15' July 
improved the pods per plant, 1000-seed weight, s& per 
pod, seed yield and harvest index. Seed yield and related 
traits increased at crop geomeky (30 cm x 10 cm spacing) in 
Mmiyand at closer spacing (25 cm x 10 cm) in summer. 

~ ~ . d R ~ ~ - ~ n ~ , - d E a . r ~  Recommended dose of fertilizer + xed treetment with 
TbwT Rhimbium and PSB + Borax s p y  (100 ppm) at flower 

TlGFWR ?i; 8 f k$ f  4 228 (4jtT 37 * initiation showed superiority thancuntrol in both the seasons * , @ 8 for 1000 seed weight, seed yield and harvest index and seed 
T $ I ~ . w . T . ~ $ * * ~ ~  1 mtyp--. 
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~ ~ ~ ~ ~ , ~ ~ ~ , d ~ ~  IZarly sowing (1 sL~ulY), wider spacing (30 cm x 10 cm) 
~ WT, d?WT B WThFT & f%d dTPJRFi in &+and early sowing (20* March) with closer spacing 
* d ~ d d i h d k h T T l  (25 c m x  10cm)insummerandrecommendeddoseof 
P f  F& t$ $Id WT 4ld %h &I W + 8l#/ fi=rtiljzer + seed trealment with rhizobium and PSB + Borax 

+ &$I/-/- iddf & i: qlrqq spray (100 ppm) at flower initiation wen. the better 
F&IT d I d & f %h * treatments to increase the seed yield inmung bean. 
d r n d ~ h . m r , ~ r n r n ~ d  

Integrated approach for mashhation of 8eed yield in ~-~~--w*~t lRPm)* dultrrbeu 
2 1 

Dak of sowing had signilicant effect only on clustm 
per plmt and pods per plmt (Table 2.8). Date of sowing and 
crop geometry had non-s-cant effects on most of the 
seed yielding atkibutes and seed quality panunetem. 
Interaction effect of date of sowing and crop geometry was 
significant for seed yield only indicating the suitability of  
early sowing (1' July) with wider spacing (45 cm x 10 cm) in 
rainfed areas of Rajasthm 

Genetic diveraity arsersment, propagation and 
mlurervation of lIlrrwar teak [TwllteIlrr undrrkdrr (Sm) 
Seem.] 

Leaves of 228 trees (37 pophiions) repmmthg red, 
orange and yellow c o l d  flower bearing trees, s c a t t e d  in 

; r m o f f 2 . 8 ~ ~ ~ @ m ~ ~ m r m ~ ~ m ~ ~ ~ ~ ~ p d ~ m m  
Table 2.8 Effect of dates of sowing and crop geometry on seed yield and its camponen& in clusterbean 

SEYMlyidd Hamm3t 1000- seed vigoar vigoar 
(qhcl) weight0 inda I ~ X U ~ I I  - 

Date of sowing (D) - 
lm JUIY 77.0 

40.8 T!z ii i T  :zi 5 144 - 
1@ ~ u l ~  4410 - 
d July 54.2 1276 4754 - - 5.7 0.74 54 238 - 
CD at 5% 19.7 NS NS - 

Crop geometry (WI 

30cmx 1Ocm 54.4 6.36 30.1 31.65 1323 4734 
-- - 

45cm x10 cm 60.2 6.77 29.8 31.81 1359 4805 -- - 
m 3.0 0.49 0.48 0.37 53 495 - 
CD at 5% NS NS NS NS NS NS 

e f ::f 0." - 
0.65 92 857 - 

CD at 5% NS 
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8 districts of Rajasthan were collected for DNA isolation. 
DNA isolation procedure has been standardized. 

Tissue culture: Sterilization procedure has been 
standardized for flower buds, nodes and apical explants from 
mature trees, immature pods and mature seeds, followed by 
culture establishment. Shoot cultures have been established 
from apical meristems and nodal segments collected from 
the regenerating tender shoots of mature trees as well as 
seedlings on MS + BAP/BAP + NMinetinITDZ. Media 
combinations are being standardized for multiplication of 
shoots, however, excessive callusing at explant and leafbase 
remains the major limitation. Callus cultures initiated from 
flower parts (stigma, stamen and petals) on MS + 2, 4-D, 
seedling explants (leaf, hypocotyls, epicotyls, cotyledons) 
and immature seeds on MS + 2,4-D/NAA+BAP/Kn/TDZ 
are being multiplied (Fig 2.10) and work is in progress to 
induce somatic embryogenesisladventitious bud 
differentiation in these calli. 

Integrating genomics and plant breeding to develop 
nutritionally enhanced chickpea (Cicer arietinurn L.) 

Evaluation of recombinant inbred lines (RlLs): 240 
RILs along with their two parents (ICC 995 - low protein; 
ICC 5912 - high protein) were evaluated for 50 per cent 

& 2 . 1 o ~ * + m d m * h + m * - * + h m  
Fig 2.10 Proliferation of axillary buds in nodal segments and callus induction fiom immature seeds in Z undulata 



~~ W k  2014-15 
Annual Report 2014-15 Research achievements 

~ W T  hd d W$ (%dz) W d $I flowering, flower colour, stem pigmmtation, doubldsingle 
~ z . I o ) I ~ ~ & ~ ~ ~ ~ ~ T & ~ ~  ~~d,branchingtype,yielddohimpottantagrmomic 
qj-q Jf qlq 8 q&f & fi traits. Among the RLs ,  ICCRILO7-0029, ICCRIL 07-01 12, 

W h C d * T $ l  ICCRIL 07-0147, ICCRIL 07-0183 and ICCRIL07-0210 
were early in flowering (-60) with no incidence ofF81surhm 
wilt or termite damage. Amwg the early RILs al l  were 
pigmented except ICCRIL 07-2 10. Spreading, semi- 
spreading and tall-erect bmmhing typm were mody 
observed. Except ICCRIL 07-0112 (semi-spading), the 
other four R I h  were tall and erect h h i n g  type. Flower 
colour was either purpldpinlc (majority) or blue. 

Intmdntion and evaluation of cactua pear (Opuntis 
j k z d n d i c ~  L.) for 5uib and fodder 

ARer two years of plmthg, Clone m.1308 slhowed 
maximum height and Seedless Smh Mqherita Blice 
maximum new cladodes (Table 2.9) in Jodhpur. 

Effect of M e n e t  on sprouting and growth of 
cacta~ pear a c c d o n ~  in pols: Effect of 50 per cent shade 
net on sprouting and growth on three accessions of cactus 
pear in pots was studied. The cladodes lrept under open 
condition took sigdicantly less number of days to sprout 
ad produd more number of new cladodes after four 
months. The differences due to varides and interaction due 
to variety and environment were sigdcant (Table 2.10). 

Leaf morphologid characterrs and dry matter 
content of cactnr pear ~ccerssionu: The accessions were 
quite distinct in respect af cladode weight, length, thickness, 
mmbm of m l~ ,  dry matter content d y c e  or 
absence of spines (Table 2.11). Well acclimatized accessions 

Clone N0.1270 

(=lwre No.1308 

Qwre No.1271 

cristdim 

Red San Cono 

R x R Pianta-25 

Gymnocarpe 

Roja M e  Sardo 

Seedless Santa M q h a i t a  Blice 
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~able210Effectof~neton~prwtingdgmwthofcactus 

Accemh k Days to sprout N a o f n m ~ ~  

L open -net lClean open 
2.28 sj- lClean - 

Clone N0.1270 52.50 61.33 56.92 1.71 - 
Clone No.1308 54.00 56.50 55.25 1.18 0.89 

- 
CloneNo.lZ71 45.85 51.25 48.55 1.16 1.45 

Mean 1 5 0 . 7 8  - 56.36 1.52 1.18 - 
I CD m . 0 5 )  = V -1.66, E -1.36, VXE - 2.35 CD (IK0.05) = V - 0.26, E - 0.22, VxE - " 

Width 
(4 

ArdmJ 
(nos. Per 

-- 
Qone No. 1270 448.7 33.5 -- 
Clone No. 1308 460.8 37.5 -- 
Clone No. 1271 457.9 41.3 -- 
h No. 1287 204.4 30.5 -- 

169.2 31.0 
W t a  Blice -- 
BiallmMacomg 20.5 

Cri6td lh  19.2 

BoL Garden 25.5 

R x R, P-25 25.2 

RedSauCono 74.0 20.2 

Roja Castle S& 19.2 

L Giant 108 19.5 

Length 
width matter 
ratio 

Absat 1 
Resent 'I 

Ablat 1 
Absent 1 

Absent I 

~ m - $ t * d w *  like Clone No. 1270,1308 and 1271 recorded higher clad& 

d f h K  --14 @T & f h - 4 )  & * weight- those introducedrecently. 

W k  d TMl %W a iEWT7, ift Evalunlion of cactus at Bhnj 
rn,Mrnm****wh Thirty three clones were multiplied in pots. For 
Mft~'hd*'w*d*qf dtipli~rtion,thoc*dodoswaodr*d&pp(i.llhdc 
am dTL Wlh * fbr 15 days, treated with Bavistin (0.2%) and planted in 
d$**m-hm$l plastic pots (30 cm he@) med with a mixture of 

d 4 W 3 l W 7 T T ~ T l l W l T f % T l T ~ % W  ~ a m i ~ t , d a n d c ~ y i n l : l : l r a t i o i n t h e m g n t h o f  
&m!d&-1066 d 3f wrh dh 15 l?F?f f ch?m m March The c l m  were transplanted into field in August and 
m ~ ~ i & $ i ~ ~ ~ 4 m ~ m m ~ ~ 1  ~ f o ~ m o n t h s 1 4 c l o n e s s h o w e d 1 O O p e r c e n t ~ d , 8  
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clones 90 per cent and 8 exhibited more than 50 per cent 
survival. The number of cladodes produced varied from 1 to 
11. The Clone nos. 1270, 1271, 1287, 1308 and clones 
seedless Santa Margherita Belice, Blue Motto, Seedless 
Roccapalumba and Morado exhibited vigorous growth 
under field condition (Fig 2.11). 

Among 24 clones received fiom ICARDA office, New 
Delhi, two clones failed to sprout. ARer two months of 
growth in nursery number of sprouts variedy from 1 to 6 in 
different clones (Fig 2.12). 

AINP on arid legumes 

Cowpea: Variety PGCP-14 (Pant Lobia-4) having 
attractive white large seed, consistently significantly 
superior over the checks in grain yield, days to maturity, 
W resistance and quality parameters is identified for 
cultivation in summer season in the states of Uttar Pradesh, 
Uttarkhand, Rajasthan, Gujarat, Karnataka and Kerala. 

Summer guar: Studies at CAZRI indicated that the 
cultivation of guar variety RGC-1066 during summer and 
irrigating the crop at 15 days interval gave better net returns. 

Clusterbean (IVT): Seed samples of gum received 
from Durgapura, Hisar, SK Nagar, Jodhpur, Parbhani and 
Gwalior were evaluated. Carbohydrate content was 
maximum in the National check HG-13-1 (40.28%), 
galactomannan in RGr- 13-4 (30.12%), crude protein in RGr- 
13-5 (3 1.72%) andviscosity inCAZG-13-1 (4038 mpa.s). 

em2 .11  mjf 33 k d  W ~~~~ 
Fig 2.11 Field establishment of 33 accessions of cactus pear 
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f ? m 2 . 1 2 7 P l - Q 4 t J i r m ~ m y  
Fig 2.12 Nursery multiplication of cactus pear 

Clusterbean (AVT): Carbohydrate was maximum in 
the National check HG-563 (40.28%), galactomannan in 
National check HG-563 (29.72%), crude protein in RGr-12- 
1 (32.38%) and viscosity in National check HG-563 (3696 
mpa.s). 

Horse gram (IVT): Seed samples of CIVT of horse 
gram were received fiom Hyderabad and S.K. Nagar. 
Maximum protein content was in the VLG-13- 1 (28.5 1 %). 
Minimum cooking time was for VLG- 13-3 (38.5 min). 

Horse gram (AVT): Seed samples received fiom 
Hyderabad showed maximum protein content in CRHG-23 
(28.85%) and minimum cooking time for genotype BHG-03 
(3 3 min) . 

 fame Cowpea (IVT): The seed received fiom Parbhani, 
Hisar and Madurai showed maximum crude protein in the 

Mrn * 28 5@&d National chekRC-lOl(27.71%), minimum tannin content in 
4 m* & * 3 (M the national check RC-101 (0.55 mg g-l), maximum 

2.1 2) 1 *, $I'G!hrn-126, m - 3 2 8 6 4 8 .  m r n - 5 7 .  digestibility in the national check GC-3 (90.40%) and 
m - 4 2 9 8 8 9 ,  rfte-429902. m - 3 9 3 9 6 0  dk minimum cooking time in genotype National check GC-3 
$I'G!hCVR-87 4 Y& did? dk RFlffsr & FkkT 4 (29.5min). 
5 m h h l  Cowpea (AVT): National check GC-3 had maximum 

@ h 4 crude protein (27.69%) and digestibility (88.80%). 
d h ~  Minimum tannin content was observed in the Goa cowpea-3 

roo aq -4 + (0.044 mg g-') and GC-911 (23 min) showed minimum 
cooking time. At Madurai center, crude protein content was ' * .rffm WT I wm FkkT ' l7 
Maximum in PCP-306-1 (28.15%) and cooking time was * 9* *-I 1497, minimuminPhule-CP-05040 (26 min). 
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W"F + IVT): Eight genotypes were 
anayzea. LW protein was maximum in the N a t i d  check 
RMO-257 and Jadia-lob10 (20.13%). Tannin content 
ranged from 0.56 to 0.81 mg g-' and it was minimum in the 
National check RMO-257 (0.56 mg gl). Digestibility ranged 
from 78.2 to 86.0 per cent and it was maximum in the 
national CheckRMO-225 (86.0%). 

Evaluation of barley at Leh 

28 accessions, procured h m  NBPGR, evaluated with 
local management practices in S t h o  village of Leh 
&owed variation for various morphological traits (Table 
2.12). Accessi~fls, BGR-126, IC 328648, BGR 57, IC 
429889, PI 429902, IC 393960 and BGR 87 performed well 
with regard to seeds per spike and tillering. 

Identlficatlon and c h ~ a t l o n  of fodder sorghum 
against drought and salinity stresses for higher fodder 
producdvity in Kachchh region 

Hundred genotypes were evaluated for salinity 
t o h c e  in lahahry.  On the basis of ranldng score of 
relative root length, 17 genotypes (CAZRI, FSC-9, IS 1 1497, 
IS 13918, GJ 42, CZ 146, RAJ 19, CAZRI, FSC 3, CAZRI 
FSC 14, lWJ 23, GJ 39, RkT 3, EJ 67, lWJ 28, CAZRI FSC 
3, RkT 17, KT 17 and E 13) showing good root length under 
saljnitywere selected 

One hundred ainw five germplasm and eight checks 
(GJ-42, GJ-35, M-35-1, GJ-39, CSV-15, UP Chari 2, Pant 
Chari 3and GFS 4) were evalwted for fodder yield under 
raided. There was large variationmong genotypm for days 
to flowering (43-85), days to maturity (67-la), plant height 
(86-31 1 cm), number of leaves per plant (4-16), leaf area 
(174497 cm?, stem girth (0.70-3.67 cm), I& stem ratio 
(0.15-0.60), iksh plant weight (80-960 g), and strove yield 
plant-' (40-530 g). 

Table 2.12 Evaluation of diffant accwion of barley at Staluno vil& of Leh 

Phut Naaf  N 0 . d  N a a f e a ~  Ear- Totalnaaf Pbutfresh 
height letavesl tillernJ bemw - m weight 

Plant biller (=I ear head 

4.38 1 3 . 8 9 1  56.07 T: 
4.00 0.00 

Maximum 86.5 7.60 7.40 26.00 35.00 105.50 32.8 
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Evalzu~tion of sorghum germplasm for grain yield at Pdi 

224 germplasm were evaluated lmder shallow saline 
soil condition at Pali for seed yield and cornpimet traits, 
and the differences were significant Variation for qualitative 
traits i.e. grain colm, stalk j u i c h ,  panicle ahape and 
inflomcence excertiw was also observed. Top five 
germplam on the basis of per se performance for different 
traits are giveninTable2.13. 

Under-ntIllmd shrubs (W tenu and Indigom 
OBIOngifolia) 

Thirty germplasm of G& term (For&) Fiori were 
collected from Jaisalmer (13), Jodhpur (5),  Pali (11) and 
Banner (01) districts represating diveme habitats and 
M a l l  gradimt ranging from 100 to 450 mm. In case of 1 
obhng;foIia For&, five &mnplasm were cokted h m  
Jaisalmer (1) and Pali (4) districts. The mean vahm of seed 
length, seed breadth, and length: breadth ratio and 100 seed 

d 2 . 1 3 d 3 1 * ~ f i u l l l k o r l l & ~ 7 ~ ~ f : ~ W ~ ~  
Table 2.13 Range, character mean and top five accessions among the gera3plam of sorghum evaluated for various charactera at Pali 

Characters I-S 

Days to 50% flowering 49.33-96.00 67.91 GPP-1s (49.33), GPP-9 (52.0), KT-57 (53.33), E-12 (54.33), 
W-33 (55.0) - 
IS-9284 (95.33), El02 (95.66), IS-22m (96.0), IS-13918 
(97.33), IS-19865 (98.0) - 
GI-36 (17.33), Raj-12 (17.2), E l 5 2  (17.06), GI-41 and Raj- 
20 (16.40), ETN-26 (16.13) 

Panicle length (cm) 7.73-33.87 7 1894 

Panicle width (cm) 4B-18.13 T . 6 6  

mdl weight Per Plant k) 78.67425.87 
I I 

+ I 
Gtain yield per plant (g) 253-3823 13.27 t 
lo00 seed weight (g) 7.13-33.37 f 22.05 
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weight of different accessions of G. tenax were 5.24 mm, 
4.17 mm, 1.26 and 3.00 g, respectively (Fig 2.13 a, b). 
Variation in plant height and canopy area of individual plant 
of G. tenax was recorded in different areas due to browsing 
pressure and protection. Maximum plant height was 
observed in individual plant of G. tenax in Pali district 
followed by Jodhpur and Jaisalmer. 

Development of high seed yielding genotypes of 
watermelon (Citrullus lanatus) 

Among 22 promising lines, genotype CAZJK- 16 was 
the highest seed yielder (169.6 g plant-') followed by 
CAZJK-39 (163.4 g) (Table 2.14). The maximum values 
were 107.5 g for 1000 seed weight (CAZJK-30), 25.8 per 
cent seed oil content (CAZJK-33) and 696 for number of 
seeds per fruit (CAZJK-35). Further, 87 F, progenies of seed 
purpose watermelon were evaluated during kharf 2014. 
Maximum seed yield per plant was for progeny SPS-5 x EC- 

b 2 . 1 3  ~ % ; f m ; ( 3 i ) e 3 ~ 3 ~ ~ * * ~ , m ~ ~ : m ~ ; f m ;  
( ~ ) m e 3  l o o ~ m ~ ~ ~  ( T T ) m m d v h m + m  

Fig 2.13 Variation in Grewia tenax accessions; (A) variation in seed length (SL), seed breadth (SB) and LB ratio (LBR); (B) Variation in 
100-seed weight (HSW) and (C) Plant height (PH) and canopy area (CA) in Grewia tenax fiom different areas 

1 l b  21 28 24 27 

i 

J a i m r  JodIqur Cali 
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677190-21-2-56 (140.7 g) followed by DRB-653 x DRB- 

r n ~ 3 m ~ w ~ ~ i m  661-28-2-68 (127.5 g). Highest test weight was for progeny 
SKNK-679 x EC-677 165- 17-2-44 (1 15.6 g) closely 

*t42d**ngdhTdT'g6d hUodlowodbyDRB-677xLRM-154-13-1-3O(llC6g),w~ 
~ m d * d * m 2 0 1 2 ' h '  oilmtentmsmaxhnaminDR&661xBC-677190-8-1-U 
*km~* 'h t2 rdmsr r [~ '  (3l%)follo~dbyDREL653xEC-677165-6-1-18(302%). dd & d I I h l  16.7 * 6!%&&&-28I a 
8 3 . 3 a f ; n r a ~ 8 ) & l w b k T l T l &  K . i r ( C e k * )  
JrrhfI Wl 4@t$Ed+-4, Tw&Sd+-7 k - y e a r d d  42 accessions were evaluated for 
'Pir'P-15iiaam*am ~ v a l m d p w t h . S l w i d r r m g o d h m 1 6 . 7 p c c n t  
mcff Th --l4~ s 2 2 t  (CAZJK-28) to 83.3 per cent (CAZJK-8). CAZJK4, 
md&*-28, *3&*-32, M$d*-34, CAWK6, CAWK-7, CAWK-8 and CAWK-15 showed 
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more than 80 per cent survival while accessions CAZJK-14, 
CAZJK-22, CAZJK-28, CAZJK-32, CAZJK-34, CAZJK- 
42 and CAZJK-44 showed poor survival (<30%). The 
accessions showed differential growth pattern and plant 
vigour. 

Preventing extinction and improving conservation status 
of threatened plants 

Survey of Calligonum polygonoides in area predicted 
by Maxent Model in Jodhpur and Jaisalmer districts revealed 
its nine new populations while for Caralluma edulis, three 
new locations were found in Jaisalmer. Both species at these 
places had subdominant status (RIV=3-39). Ceropegia 
bulbosa was not found anywhere in Udaipur, Pratapgarh, 
Dungarpur and Banswara districts though predicted by 
Maxent model. 

1800 saplings of C. bulbosa have been regenerated in 
net house. Average height attained in one growing season 
was 114 cm, flowers per plant were 52 but £ruits (follicles) 
were only 2-6 plant-'. C. edulis showed good seed 
germination (87%) without any treatment. These saplings 
attained 17-80 cm height in six months. 

In-situ conservation of Glossonema variens using half 
moons for soil water conservation resulted in regeneration of 
7 plants per mZ at Jaisalmer. Ex-situ conservation of C. edulis 
by way of planting it in the basins of papaya and guava plants 
proved successful. Evaluation of six guava varieties after 
two years revealed variety Sardar L-49 having best growth 
performance (CD= 4 cm; Ht= 1.7 m). A new block of 
threatened Anogeissus sericea was developed (survival 
90%). 
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~ s : ~ ~ ~ r l f s * ~ ~  
Theme 3: Integrated arid land farming systems reseamh 

~ u r c e  ntnlzatlon ef8deney in integrated farming 
system 

qw-mm*rna-- 
(969 %.m. fi %mu) &@ & j; T 4 (4.01 f%.m. RR In treecmp agrofomtry systems, productivity ofpearl 

~ ~ ) z M + T I w w M ~ ~ ~ . I ) I ~ ~ R  millet (989 kg K> was highat under h s o p i s  ein-a and 
that of mung bean (401 kg k') unde~ jujube (Table 3.1). 

mmmfirmadm~bimmbi  m e c t i v e o f t h  trees, peal millot added 
* * - * I R I + T ~ ' ~ ~  ~ m ~ g e a ~ i n t a a o p p c d ~ ~ . n y 1 e g u m e . ~ e ~ s t  
%r*stasm&wmmdq-i-@ lmde~vdmtmtio~)wure&&13dneran'a 
~ * 4 ~ ~ ~ ~ 4 ~ * ~ 1 . 1 5 .  f m i n ~ i n g p e a r l m i l l e t w i t h m u n g b e ~ m a t h ~  
1.24 T 1.14 W I andclusterbeanviz., 1.15,1.24and1.14,respectively. 

W$.W.W. +fElf%==r Wm-Iz - ~ W T G m T  The productivity of various pas tad  systems unda IFS 
2.7 3.2 & 1 i n a d  by 3.2-2.7 times 0 0 m p d  P U ~ .  

am mm T+ 3 (m merH+ -ms Fodder availability i w s s e d  under silvi-pastnral systems 
(Cenchrus ci l iaris  with Hardwickia binata,  

Gd%W * * CoIoph~pemrm mopme, dilonthw exceka and 2. 
q ~ ~ * a r a ~ ~ Q ~  - ~ ~ > q u c d t o s o ~ p m t l ~ o f ~ . c i ~ i ~ d l l ~ t ~  
3-2)1m*4m*f4*wq4 additional availability of top feed (Table 3.2). Four 
m q 4 * ,  w @ ~ d e d f m h e i f e r s , 1 2 b u c k s a n d 6 - -  
&7E'Td?m~&h'%'d?3Wd~&WilTdh sustainedonIFSm&lof7h.Figure3.laand3.lbshow 

d 3 . 1  ~ ~ P ~ ~ ~ ~ & W W F ~ & ~ ~ ~ T V ~ T @ . ~ ~ ~ )  
Table 3.1 Grain d stwea yields (kg lmda various f~ ytum - 

dhP. - Z "' 

Grain Stwer G d n  Stover Gra€u Stover - 
kl millet (solt) 9SB 2#7 784 1490 816 1616 - 
G r m W  ( d l  340 850 401 974 357 946 - 
Dew gram 257 745 191 535 290 870 - 
Clustahan (sole) 97.2 2333 881 2203 1092 2730 

I I I I I 

-1 millet + grsen gram system 

- 
Gf=m 464 

Pearl millet + dew gram ays im - 
Pearl millet 643 1434 502 1161 473 1089 - 

152 379 111 27 1 157 390 - 
kl millet + c h z h h m  system 

1- 
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&3.2 d % $ ? W V I T S ~ ~ ~ ~  
Table 3.2 Fodder r--AuctiF+.r wder pastn--' syste-- 

Pastoral systems Tree density Dq tter yield (kg ha") 
(trees ha-') 

Grass 

H. binata + C. Ciliaris 120 1916 1 570 

C. mopane + C. Ciliaris 198 

C. mopane + C. Ciliaris 78 

A. excels + C. ciliaris 90 

Hortipasture (Z. mauritiana + C. ciliaris) 120 

Sole pasture (C. ciliaris) 

Natural pasture 

the growth rate of small ruminants when fed on H. binata 
loppings and C. ciliaris grazing. On this feeding system, the 
average body weight gain in goat was 11.0 kg and that of 
sheep was 7.0 kg in five months period. 

Production potential of established agri-silvi-horti 
systems 

Productivity under sprinkler irrigation system: The 
height of the 12-year-old trees (citrus, mopane and shisham) 
in agri-horti-silvi system was highest with intercropping of 
Aloe Vera, whereas tree stem diameter and canopy cover was 
highest in intercropping of clusterbean-barley. The system 
productivity in terms of clusterbean equivalent yield (CEY) 
was highest (6576 kg ha.') in clusterbean-barley 
intercropping which was significantly higher over rest of the 
rotations and their sole cropping. The productivity of 
intercrops, namely clusterbean (1692.5 kg ha-'), mung bean 

(4 

+, 38 

h 3 . 1 m m j f d & ( a ) @ m m J : M & ( q )  ~ - ~ f a ? n r ~ ~ & ~ ~  
Fig 3.1 Growth rate of manvari breed ram (A) and marwari breed bucks (B) on Cenchms-Hardwickia binata feed 

'I 

4 
?.I 

?O I 

1 2  3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4  
Fortnight iutr~q~al 
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m weim m - = '  (5 a. x 6 s.) 3 ? ~ l e ~  &m 3 (886.3 kg bl) and Aloe vem (10.36 ton haJ) was higheat in 
~ ~ ~ ~ ~ ~ ~ ~ @ ~ & ~ # - x  in~ ingwi thc i~p lantedat5mxBmqec ing inagr i -  , q, a- 9 am iiir e- h d - d v i  system. The yields of intercrops of mung bean and 

clu~terbean with mqmne and disham planted at 5 m x 12 m x6fiJimm'mdM'15ges@ii4sa* p ~ - l 5 9 . 8 d B . 8 p m 0 ( m t h i g h e r m 5 m x 6 m  
~ ~ ~ ~ m m m t r 3 . 3 )  1 spacing, respectively (Table 3.3). 

Productivity under drip irrigation system: Plant 
height, stem diameter and canopy of fruit trees (ci-, bael 
and gonda) under drip irrigation system were highest with 
in- of moth bean. Highest yields of moth bean 
(367.5 kg hK1), clusterbean (522.5 kg K') and Aloe w a  

(75.6 t kl) were recorded in intercropping with citrus 
(Table 3.3). 

Integrated agricultural production system baed on 
harvested rain water 

Various agricultural production systems were 
*m*(if4dmvrrmm ~dvrvd&rdnfodandrupplemen~irrigatimBom 

I * * * ' water best ing.  Unda rainfed condition, Pmdvption of 
388 @ 359 *.m. * * 450 * v ~ o w  OOrnpWent ornpa C 1 w e a n ,  Cowpea and 

4 3 5 % . ~ , ~ ~ ~ i 7 ~ 1 2 2 0 8 W 1 1 9 5 8 % . ~ .  ( C v f i ~ ~ - ) ~ b e r ~ k h j ~ ~ e d f ~ B y l t e m s w s c  * ~ ~ ~ ~ ~ ~ * F ~  3 6 8 a n d 3 5 9 k g h - ' , 4 5 0 d 4 3 5 k g h - ~ , d 1 2 2 0 8 d  
3 . 4 ) 1 * ~ * ~ ~ ~ ~ ~ ' @  11958 kgha1,respective1y~ble3.4).Themanimmn 
Td$$l Fl&i P T L #  * @T I TkTkr 33 * economic rehum were obtained h m  horti-oleri (ber + 
&'W 3 f h $  d * .mS, * @ I h T  tjnda), silvi-oleri (khejri + tinda) farming systems due to 
$I m 3 @ jfiqm: 23, 27 w 19 k a d k r  highermarketpriceofvegetabletinda. 

Table 3.3 Gro;Rth and yield of& and&& unda a@-hmti-kvi &atemin mim &tion system 

5 E T  ~ieln ofinter crops in a&sllvi-horti 

-height Cdlardia. Csnopy M o t h W  Chterbean A d o a m  
(=I I (=I - (m? Mnng (t MI) 

b-3 
Drip irrigatiw system (trtes) 

327.9 

Gwda 337.7 

Sole 
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Supplemental irrigation h m  h s t e d  rainwater at 
critical growth stages of the crops impmvedbiomss yield of 
compwent clusterbean, cowpea and C.fistulosw to the tune 
of23,27nad 19percentwithberand22,31 and 16pe~cent 
with khejri (Table 3.4), respectively. Growth and survival of 
ber and khejri also improved with supplementd irrigation 
compared to rainfed cundition. 

Productivity of rejuvenated ber b a d  a@-hod q d e m  

Canopy spread of rejuvenated ber vwiety Gola was 
maximum in 6 m x 12 m spacing with mung bean 
bkmoppii. Interaction of ber varieties with inkmops 
revealed that yield of all the three inkmops i.e. mung bean 
(793 kg hd), pearl millet (1785 kg hril) and sennrr (600 kg 
ha-') was hi* with Gola in 6 m x 12 m spacing (Table 3.5). 
But system productivity in terms of h equivalent yield was 
found higher in 6 m x 6 m sping .  Overall highest system 
productivity (1 3612 kg hgl) was r w d d  in Gola + muug 
bean in Bm x 6m and minimum in umm + senna in 6 m x 12 
m spacing (3499 kg ha-'). Overall average yield increament 
ovex previous year ranged h m  70.5 to 172 per cent in 
rejuvenated ber trees. Fruit size, weight, TSS and TSSlacid 
ratio wme higher compared to non-rejuvenated trem. 

Enhancing pure g e a t i n g  seed yield of #sewn grw 
~ i u r w s i d m s )  by physiological approaches 

In the second year of the study, morpho-physiological 
parametera and yield attributing characters were studied in 
Sewan grass (Lasitas sindicus) with application of different 
levels of plant hmmmea ( T , 4 h t m l  (water), T,-cel 
100 ppm, T, +cocel200 ppm, T , - P a c t o ~ l 2 0 0  ppm, 
T,-Pactobukazol 400 ppm, T&ycocel 100 ppm + 
Pactobutraml 200 ppm, T,-Salicylic acid 100 ppm, 
T,S&cylic acid 200 ppm) sprayed at pre flowering d 
&=is stage. During the plant growth period, high 

r n 3 . 4 ~ ~ ~ h ~ ~ f a h ~ i f t a w - i  
Table 3.4 Yields of ar~dted  components with h e r d  gtafted Pmsoph cine& 
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~ 3 . 5 ~ ~ ~ ~ - ~ ~ * ~  
Tabk n- equimht yield (kg hfl\ nfmj- k v m i d c s  and interc~ops 

6 m x 6 m  Seb 19.33 

16.23 

15.04 

6mx12m Seb 16.52 

Gola 22.62 

Umran '1 20.4 

Me.au6mx6m 16.86 

Mean6mx 12m 19.84 

atmospheric, campy and soil temperahre was observed due 
to less rainfall. The appliwtion of hormones reduced the 
canopy tempemtunby 2 to 4'C, improved RWC by 7.0-52.4 
per cent and seed set by 9.1- 41.8 per cent (Fig 3.2a) further 
spray of Cycoctl100 ppm + P~butrazol200 ppm showed 
maximum d e c r e ~  in canopy temperature and maximum 
increase in seed set and RWC. The canopy temperature 
showed simcant relationship with seed set (Fig 3.2b), and 
also i d h m d  seed yield and other parameters. The 
application of hormones also improved different 
physiological growth chamckm viz., shoot: root (Fig 3.3a), 
leaf area and per cent green lmves (Fig 3.3b) d yield 
attribulhg c h a c t m .  Among the treatments, T, (Cycocel 
100 ppm + P a c t o ~ l 2 0 0  ppm) also recordedmaximum 
tillem and spikelet n u m h ,  s p h  length, higher per cent 
seed set, 1000 seed weight and maximum seed yield (1.7 g 
~ c ~ ' ) .  Thus the poor seed yield in sewan grass em be 
improved by hormones applic&tim and the combination of 
Cycocel(100 ppm) and Pactobutrazol(200 ppm) found more 
e M v e  for improving seed set and seed yield. 

Physiologicd-biochemical and yield rersponaers of 
clusterbean (CyruPloph felwgunolobu L. Tanb) to 
ralicylic acid and ih derivatives under water d&cit 
condition 

4 H R T f k a ~ . ~ l ~ d ~ ~ ~ ~ ~ -  The efficacy of salicylic acid (SA), thidicylic acid 
-m - wfi a glff a - (TSA) and 5-sulf~~alicylic wid (5-SSA) w water relation, 

photosynthetic pigments and antioxidant activities 
ww (q~y.), m$&#rh m @.w. and malondialdehyde (MDA) content in leaves of 

y.1, +mcftr- (+m-m-y-) & + qq clusterbean under water stres~ condition was evaluated. The 
application of SA and its derivatives significantly (m.05) 
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e 3 . 2  ( 3 i ) h ~ & ~ @ ~ W ~ & ~ ~ ? f m a n i r ~ ~ ~ ~ , m * &  
v ~ & ~ a m 3 i m W m ( ~ ) m * & v m m a m ~ m J i r m  

Fig 3.2 (A) Effect of different level of hormones on canopy temperature, seed set (%) and relative water content at different stages 
of sewan grass; (B) Relationship between canopy temperature and seed set 

%3.3 ( ~ ) * ~ * ~ ~ ~ m j f ~ ~ ~ ( a ) ~ J : ~ ~ * w r n  
Fig 3.3 Effect of different level of hormones on (A) Shoot: root ratio and (B) Leaf area, % green leaves at different stages of sewan grass 

W & rn W, rn w i ?  iPr@&, eawdlk influenced relative water content WWC), total chlorophyll 
mq' 3ft3 +* -6 (w.3.y.) content (total chl), superoxide dismutase (SOD) activity, 
@ +rr?rr mx ~ I m e  3ft3 ascorbate peroxidase (APOX) activity and malondialdehyde 

4 s* mr rn +rr?rr (ara), content over water spray (WS) control (Fig 3.4). The highest 
improvement in RWC, MSI and total chl was recorded with rn (w'w'a')' 1.0 mM SA followed by 1.0 mM 5-SSA and 1.0 mM TSA. 

WV e, e lTdT$km The highest content of total chl was found with 1.0 mM SA * * a ii (24.7%) then 1.0 mM 5-SSA (23.3%) and 1.0 mM TSA * (* 3.4) 1 @-Fd? rn @ (21.8%) over WS control. The application of SA and its 
dk F TfSkT +rr?rr FIdhF +m 1.0 dFI7 W.8. derivatives had 11-40per centhigher SOD activity and 14-45 

per cent higher APOX activity whereas the malondialdehyde 
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Fig 3.4 Effects of foliar spray of SA and its derivatives on (A) RWC, @) MSI, (C) total chlorophyll content, 
@) SOD, (E) APOX and (F) MDA content in leaves of clusterbean 

(MDA) content was 12-29 per cent lower accumulation 
compared to water spray control. The SOD activity was 
highest with 1 .O mM 5-SSA(39.7%) followed by 1 .O mM SA 
(35.3%) and 1 .O mh4 TSA (27.8%). The lower accumulation 
of MDA content was found in the order of 1.0 mM SA 
(28.9%) followed by 1 .O mh4 5-SSA (26%) and 1 .O mM TSA 
(23.6%) over WS control. 

Soil and moisture conservation studies in pongamia and 
henna based agroforestry systems 

In Pongamia pinnata and Cenchm setigerus based 
agroforestry system highest forage yield and dry fodder yield 
was recorded with FYM @ 5 t ha-' with low tree density 
without trenching treatment combination (Fig 3.5A). In 
Lawsonia inermis based agroforestry system (Fig 3.5B), sole 
henna gave highest dry leaf yield and economic returns 
followed by 2.4 m wide strip cropping with clusterbean and 
lowest yield and economic returns were observed in henna: 
clusterbean (1 :3). 

Development of organic production system for high value 

3TW4=l Cumin yield was increased by 86.2 per cent with neem 
cake application, 264.2 per cent with the biopesticide spray - (sfmftm fa=mi) (* and 303.6 per cent with the use of both, over control. Yield 

r n ~ ~ ~ &  (f%73.53~)3~wm 
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I33 3.5 mki (a) vi 4S-a (q) WTRCr - 
Fig 3.5 Performance of Pongamiapinnata (A) and Lawsonia inennis (B) based agroforestry system 

increase with manure application @ 1.5,3.0 and 4.5 t ha.' was 
41.5, 67.5 and 127.9 per cent, respectively over control. 
Highest cumin yield of 942.3 kg ha.' was recorded at highest 
level of plant protection (soil application of neem cake + 
protective sprays of bio-pesticide) and with manure 
application of 4.5 t ha-'. Psyllium did not respond much to the 
protection treatments and there was only 20.1 per cent 
increase in yield from lowest to highest level of protection 
(soil application of neem cake + protective sprays of bio- 
pesticide). However it responded well to increasing dose of 
manure and there were 22.4,41.1 and 11 7.1 per cent increase 
in yield over control with manure application @1.5,3.0 and 
4.5 t ha.', respectively. 

During kharifseason dry spell of 34 days during the 
active growth phase adversely affected both sesame and 
clusterbean crops. Highest yield of sesame (659.2 kg ha-') 
and clusterbean (672.8 kg htl) was recorded with the highest 
level of protection and manuring. Spray of biopesticides 
prevented mycoplasmic infection in 87 per cent plants of 
sesame and bacterial leaf blight disease in 92 per cent plants 
of clusterbean. 

Grass-legume mixture for quality fodder and soil 
improvement in arid Gujarat 

a - ? m & * + & B m & ~ & m 3 4  Dicanthium annulatum grass (54 in sole and 70 in 

R ; r & ~ m * r n ~ l Y w r B * &  
intercropping) and Stylosanthes hamata legume (40 and 30) 
yielded highest number of tillers per plant in sole as well as in 

3=m 3a3 fhi 659.2 ' 672.8 raim * intercropping but in case of leatstem ratio Cenchnrs * S&3F?W & I &T * * * setigerus (0.96 and 1.02) and Clitoria ternatia (1.12 and 
f&T & * 3 87 J & TJfVW5 1.28) performed better than rest of the treatments in both the 
7 h + 9 2 5 d ? i V 3 m 5 a T l  situations. However, combinations of D. annulatum + C. 
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&mafia yielded highest b h  biomass yield (9787 kg h

i

1) 
and C. setigmu + C. fernali# (5502 kg ham1) yielded highest 
dry matter yield. 

Long term fe- trial on pearl millet 

Adoption of pearl millet - clusterbm rotation resulted 
in si@mtly higher grain and stover yield (498 and 2027 
kg ha'') compared to continuous cropping of pearl millet 
without fertilizer application (332 kg ha-9 in ~2~ yew. 
Application of 20 and 40 kg N h i 1  significantly increased 
Brajn yield (370 and 395 kg ha1, respectively) 0ve.r control. 
Nitrogen applied through organic source or combined source 
(organic + inorganic) led to firrther significant improvement 
in production. Application of 2.5 and 5 t FYM alone 
produced 459 and 561 kg grain ha1, respectively. The 
maximum grain yield (687 kg hi1) was OM with the 
application of 5 t FYM along with 40 kg N ha1. Continuous 
cropping of pearl millet without any ferlilizer application 
resulted in 23.2 per cent less s t w a  yield as compand to 40 
kg N Application of 20 and 40 kg N ~igniscantly 
improved stover yield (970 and 1100 kg hi1) over control. 
Applying similar quantity of N (20 and. 40 kg N) through 
organic source using 2.5 and 5 t FYM hi1 produced 1162 and 
1561 kgstwerhgl. 

Appliatim of FYM @ 2.5 d 5 t b-' increased the 
level of soil organic carbon, microbial b i o m  carbon and 
#c activities. M ' wil organic c u h  (0.29%) 
was r e d d  in FYM @ 5 t hi1 + 40 kg N ham1. The 
dehydmgemse activity, fluorescein diac&& hydrolysis 
(protease, lip= and esterase), p-D-gl-ih, PD- 
ghmpymasidue and microbial biomass carbon (MBC) 
also improved with application of organic manures and 
highest activity was recorted in FYM @ 5 t ha-' + 40 kg N ham1. 
Carbon management index (CMJ) was markedly geah for 
dl the INM I r e a m  than that for inorgmic fedher 
treatments. 

Suitable defidt-irrigation tachedule to improve crop 
water prodncUvity in Bikaner region 

-. 
The effects of different irrigation (100,90,80,70,60 *ihtmm-*h~m and 50 per cent of ETIU designated as ETm, ETd,, BT4, 

Tlwmd't~fbsrpr  ETd.,, ETd, andET4) rates andN application rates (0,40,%O 

~ ~ ~ ~ 9 3 ~ ~ ~  and 120 kg N h

i

1) were investigated on productivity of 

4 m, so, so. m. 60 qqq so fia SP- w M  (Trim a a t i m  L.1. * N 

m I m l , m , ~ , * 4 , ~ ~ 5 * m  
application rates d their interaction had significant 

h T T l T ~ ] T P l T ~  ( 0 , 4 0 , 8 0 , 1 2 o ~ . ~ . d ? i b h T ) ~  
(pS 0.05) effects on yield components, yield d water 

M d f ~ m m ~ h m ~ s . s ) ~ f h $ ,  produclivity (Fig 3.6). The grain yield varied from 1225 to 
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Elm Eldl ETd2 ETds Eldo Rd5 0 UI lm ErdZ EIW ETd4 K d S  

Irri@fonr& Nlkhr-'I lmlgation r a m  

f2n 3.6 TWI T (3) f%ilT$ GT, (q) T3GH FFW (Fl) %dT$xTXGFT W WFFlf&b 5iW3 
Fig 3.6 Effect of (A) irrigation rates, (B) nitrogen application rates and (C) irrigation x nitrogen application rates on grain yield of wheat 

5124 kg ha-'. The difference in grain yields with ETm, ETd, 
and ETd, were non-significant, while grain yield with ET4, 
ETd, and ETd, was 18,33 and 43 per cent lower compared to 
ETm. The N application significantly improved grain yield 
and yield obtained with 40,80 and 120 kg N ha-' were 74,13 1 
and 146 per cent higher compared to no application of N. The 
water productivity varied from 0.36 to 1.30 kg m-3. Among 
tested irrigation rates ETd, had highest water productivity 
followed by ETd,. N application @ 40,80 and 120 kg ha-' had 
1.7,2.2 and 2.3 fold higher water productivity compared to 
no application of N. Yield and water productivity 
performance indicated that ETd, (80% of ETm) along with 
120 kg N ha-' would be appropriate irrigation and nitrogen 
application rates for wheat production in aridregions. 

Screening of pearl millet and clusterbean genotypes for 
drought resistance 

A trial for screening pearl millet and clusterbean 
genotypes was conducted in rain-out facility (Fig 3.7A and 
B) for assessing resilience under water deficit conditions. 
Perusal of data revealed that pearl millet variety CZP-923 
was least resilient w.r.t. tillers, ear length, plant dry weight 

- - - ir m+ -& a a ;f and grain weight registering a decline of approximately 26, 

v* 29,45 and 30 per cent respectively, while variety CZH-225 
was most resilient in terms of grain yield. However, with 

q & & & respect to relative leafwater content andchlorophyll, HHB- 

+ Q *-- 67 registered maximum decline of approximately 18 and 37 
+ m, + deT m, + per cent, respectively (Table 3.6). 
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% 3 . 7 * & * ; r ; l - * + r n Q  ( 3 ~ ) r n B ( ~ ) W $ r r n  
Fig 3.7 Genotype screening trial of (A) pearl millet and (B) clusterbean in a rainout facility 

& & 4 = h + m r  (f%i3.73~~q)l d& Among clusterbean genotypes, HGS-6-8 and RGC- 
a m  + 5~ i$) qqig ?j --225 r&, 1031 reflected less while HG-884 reflected maximum 

+4 -$, qaJi - Ta & - & 3 m resilience w.r.t. plant weight, pod weight and seed weight on 
+a ma-923  eft I m, ?j per plant basis (Table 3.7). Further, relative leaf water 

~ m m * ~ i $ ) m & ~ 4 m  content also registered more decline in RQC-103 1 and HGS- 
6-8. However, trends with respect to total chlorophyll 

-: l8 * 37 m-67 ' * i$) * content at vegetative stage did not corroborate with yield 
3.6) 1 trends in these genotypes. 

~ 3 . 6 ~ & ~ & ~ % f i & ~ & ~ * ~ ~ & ~ * &  
Table 3.6 Performance of different pearl millet genotypes under water deficit condition compared to well watered condition 

Genotypes Per cent of well watered condi (field capacity) 1 
Chlorophyll RWC tiller r length plant wt. grain wt. 

CZP-923 -14.42 -28.85 26.28 -44.87 -30.21 

CZP-9603 -29.88 11.36 -13.13 -9.56 

CZP-2K- 11 -3 1.70 -30.43 -22.20 

CZH-225 -20.81 16.24 -25.83 -0.56 

GHB-538 -35.66 7.71 -36.90 -23.08 

HHB-67 -12.31 -37.21 33.33 -35.93 -13.01 

CZP-2K-3 -32.19 6.29 -6.32 -38.52 -20.61 

CZP-9802 -32.88 69.19 -11.40 -31.16 3.38 

CZP-2K-9 -30.25 4.90 -4.79 55.55 -7.98 -28.06 -21.24 

CZH-227 -25.73 15.45 -5.50 -9.09 -4.46 -3.65 -0.74 
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Among the genotypes screened, the present 
investigatiw identifies CZH-225 and CZH-227 as 
pmmbimg wx-t. yield and CZ-2K-09 and CZ2K-03 w.r.t. 
l e d  water content and total chlorophyll content for futme 
improvement propms in peml millet. Similarly GAUG 
825 and HG-884 are promising in clusterbean. 

Carbon ~eqnatration potentiah of agmfom~try sptems 

The return of nutrient elements in the form of litter 
production to the soil in h i t  trees, shrubs and grass based 
agri-horti, agri-dvi and agripaatw systems was assessed in 
Bikaner wnditim. %ty lit& traps were randomly 
placedunderthe c q  oftrees, shrubs and grasses at 20 cm 
above the forest flm and tagged individually. Litkhll fiwm 
individual species was removed from 4 trap at mmmanthly 
i n W  h October, 2014 and oven dried Litterhll data 
from October-December, 20 14 showed significant 
differences among the speck (Fig 3.8). Among fruit tree 
species, maximum litterfall was observed in Citnrs 
arvonfiftolia ( 1  19.2 g rn? followed by C o d a  myra (47.2 g 
m") Aegk mamh (36.0 g ma). Between the two 
shrubs, Calligonumpoiygonoi& ( 1  68.6 g m-a) accumulated 
more litter aa compared to H a l o ~ l o n  s a l i w r n h  (46.7 g 
m?. Li#erfall from C m h  ciliaris (38.9 g rn? was more 
ascomparedto ~ a s i ~ s i n d i ~ ( 2 1 . 7 g m ~ .  

- 
Table 3.7 Performance of different c l u s ~  genotvDea & w& deficit wndition canpared to well watered condition 

PlmtwL sl.- 1 
nGS-352 19.15 1 -54.83 1 44.56 4.72 1 
RGGlMl 

RGR-M 

GAUG522 

GRGC1002 
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I Species I 
f z n 3 . 8 @ - M * ~ ~ ~ ~ 2 0 1 4 ~ ~ ~ & , s r r f f d r ~ d ~ ~  

Fig 3.8 Total litterfall from October-December 2014 under different fruit trees, shrubs and grasses in agro-forestry systems 

Tf rn ~ T F I  ZW 1 4 $PT cp!T (168.6 ?m fi Carbon sequestration potential of agroforestry systems 
Tf k) FIT'Jll (46.7 ?m fi Tf k) * 1 2 1.9 in rainfed agro-ecos~stem 

Average diameter of P. cineraria, T. undulata and H. 
binata trees were 24.10,23.87 and 18.83 cm and height 8.56, 
5.27 and 7 m, respectively. The average grain yield of moth 
bean and clusterbean under P. cineraria based agroforestry 
system was 132.78 and 311.11 kg ha-' respectively, while 
their grain yield under T. undulata based agroforestry system 
was 128.92 and 431.56 kg ha.' respectively. In H. binata 
silvi-pastoral system, the plant height of C. ciliaris ranged 
from 32 to 77 cm. The aboveground biomass yield of C. 
ciliaris was 723 kg ha.'. 

Synthesis of organo-mineral fertilizers using organic 
waste 

C content in the nine samples of lignite collected from 
different mining sites in Barmer district varied widely (50.1- 
74.0%). N content in these samples varied from <0.1 to 0.5 
per cent. Maximum C and N content in the humic acid 
prepared from the lignite samples was 53.79 and 0.134 per 
cent, respectively. Characterisation of humic acid using 
FTIR reflected similarities in structural composition of 
humic acid inspite of variations in chemical composition of 
lignite used. FTIR graph of humic acid prepared from a 
specific sample is given in Fig 3.9. Three large peaks 
3385.07, 3369.64 and 3172.90 could be attributed to 
stretching of -OH vibrations. Peaks within the wide 
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fzn 3.10 LhcnYI':& m f l C ? T k h  3ZT (3) 31- J (a) mfl 
Fig 3.10 Two fungal species showing solubilization of feldspars (A) No solubilization, (B) Solubilization 

dk ~ F T  m 4 21.5 d?racr q& 3 $.a. wfl, pod and haulm yield increased by 20.5 and 21.5 per cent at 
rn 3 1 . j 5 1 ~ 7  m & $7 & 3EC of irrigation water by inoculation of Bacillus subtilis 

8. & 7.5 9+ Tw: rm REN15N and by 18.1 and 17.5 per cent, at no salinity of 
+ wfl 3 #, & irrigation water when inoculated with BacillusJinnus J22N. 

~ 2 2 ~ ~ ~ h m 1  ~~ Inoculation with B. tequilensis did not affect the pod and 

2 h T m 5 P T m m ~ l h c l l T 3 p m m * m  
haulm yield of groundnut. 

*WI 
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Theme 4: Integrated land and water resources management 

T?f&ihqqn ~ ~ \ ~ ~ l c a o l 7 i i i ~ ~  Evaluation and improvement of soil and crop 

w productivity in a khadin system 

~ - ~ v l c l ? l d U I h ~ ~ ~ ~ , ~  Soils in Baorali-Bambore watershed are moderately 
8 & 3 o.os +, 0.2 9*d alkaline, non-calcareous and soil organic carbon varied from 

8 4 7-280 %,m. af;l 0.05 to 0.2 per cent. Soils have moderate amount of available 
-1 d3 -a im %.m af;l 3 potassium (1 17-280 kg ha-') and are low in available 

m ) 8 1  phosphorous (< 10 kg ha.'). 

Detailed observations were taken on hydrological 
parameters at gauge-I and 11. Runoff varied fiom 18.9 to 26.7 
per cent of total rainfall at Gauge-I and 20.1 to 27.9 per cent 
at Gauge-11. Sharp peaks in time-discharge curve at gauge-I 
indicate quick concentration of runoff due to steep slope and 
smaller catchment area whereas delayed and broad peaks at 
gauge-I1 indicate higher time of concentration due to flatter 
slope and larger catchment area (Fig 4.1). 

~ $ w M ~ s & ~ ~ ~ ~ w R T ~ ~ ( ~ ~ . I )  1 Integrated watershed development with the help of tribal 

=wFhlm*=t jT&**-h 
community of Bernia 

W m m m * * m  In Bemia watershed, 100 farmers were selected for 
sf- 3 - -4 & demonstration of improved kharifcrop production practices 
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Fig 4.1 Time discharge curve at Baorali-Bambore watershed (2014) A) Gauge-I, B) Gauge-I1 
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under TSP project. 500 kg seeds of each paddy (Pusa- 
Sugandha) and urd (IPU-94-1) were distributed to farmers. 
Beside seeds, DAP, urea and NPS were also given to farmers 
@ 20,30 and 15 kg each. For horticultural development 500 
seedlings of mango (Mallika) plants were given to 110 
farmers. For capacity building of the farmers, a 3-day 
training course was organized. In rabi season, 4.2 t seed of 
wheat (Raj-4037) and 2.1 t seed of gram (RSG-888) was 
provided to 100 farmers of the watershed area. Beside seeds, 
5.25 t each of Urea and DAP were also distributed among 
selected farmers. For solving the problem of drinking water 
in the project area, three rainwater harvesting tanks of 2 1000 
litres capacity were constructed at selected locations (Fig 
4.2). Fifteen progenies were produced from three breeding 
bucks of Sirohi breed supplied to the famers under livestock 
improvement programme. Sixty four soil samples were 
collected from different locations to prepare soil health 
cards. 

Quantification of water balance components in 
groundnut crop 

Mini-lysimeters were designed and fabricated based on 
electronic single load cell with a dimension of 50 cmx 50 cm 
x 55 cm (Fig 4.3). Groundnut variety Girnar 2 was sown in 
July 2014. Irrigation was applied through sprinklers based on 
cumulative pan evaporation (CPE, 50 mm) to crop with four 

k 4 . 2 .  4 ? h T ~ ~ ~ 2 1 0 0 0 ~ ~ ~ 3 ~ ~ ~ J i T ~  
Fig 4.2 Rainwater harvesting tanks of 21000 liters capacity at Bemia watershed (Dungarpur) 
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em 4.3 fM ** F I T 8  

Fig 4.3 Complete mini-lysimeter system 

levels (1 00,80,60 and 40%). Analysis of data revealed better 
performance of crop under irrigation level at 100 and 80 per 
cent CPE. 

Soil compaction assessment and its amelioration in 
relation to crop root growth 

Last year, clusterbean and sesame were sown in plots 
given four tillage treatments: i) sub-soiler + disc harrow with 
planking (Tl), ii) disc harrow with planking (T2), iii) disc 
plough + disc harrow with planking (T3), and iv) disc harrow 
with planking + bio-strip (snap melon local name kachra 
sown between two plants of clusterbean or sesame) (T4). 
This year, all plots were imparted T2 tillage only for land 
preparation and crops (clusterbean: HGS-365, sesame: RT- 
127 and kachra: AHS-82) were sown in July. Clusterbean 
yield ranged from 363 kg ha-' in T4 to 1029 kg ha-' in T3, 
while sesame yields varied from 104 kg ha.' in T4 to 636 kg 
ha.' in T2. The minimum yields of both clusterbean and 
sesame crops in T4 may be attributed to utilization of water 
by kachra crop. However, on equivalent yield basis, T4 
produced maximum yields both of clusterbean (4736 kg ha-') 
and sesame (1418 kg ha.'). The yield of kachra was higher 
with clusterbean (1 1530 kg ha.') than with sesame (8580 kg 
ha.'). 

Infiltration rate in both clusterbean and sesame plots 
were significantly higher for T3 than other tillage treatments 
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(Table 4.1). Averaged over all the tillage trealmmts 
Strat ion rates were statistidly at par under clusterbean 
and sesame. Hydraulic conductivity in cluskrbean for TI, T3 
and T4 tillage treatments was statistically at par but 
significantly higher than for T2; however under sesame TI, 
T2 and T4 were stathitidly at par but sigdhntly lower 
than for T3 (Table 4.1). Averaged over all the tillage 
treahents hydraulk conductivity was statistically less under 
clusterbean than sesame. 

Evaluation and management of field crops for higher 
waterpdndivity 

Sensitive gro! stage Four 
moisbm M c i t  levels were cream tnrougn sprmuer line 
source irrigation by withholding irrigation during @3 0,3 @ 
60, 60-90 and 90 days to maturity stage of groundnut, 
mustard, fenugreek and barley crops. In groundnut, 
flowering mge i.e. 3 M 0  days a h  sowing @AS) was 
found to be the most sensitive stage to moisture M c i t  
causing pod yield reduction of 52 p a  cent and water 
productivity of 2.65 kg ha1 mml as compared to maximum 
yield and water produdvity (5.08 kg hCi mml) under no 
moistme deficit. The least mi t ive  stage was early growth 
w e  (0-30 DAS). Inmustard, barley and fenugreek the least 
and m t  sensitive stages to water Mcit were identified as 
90 DAS to maturity and early growth ~tage (30-60 DAS), 
respectively. The corn- value for yield reduction 
(0%) and water pmductivity (kg hd mW1) for most sensitive 
w e  were 35.03 and 3.67 for mustard, 35.82 a d  6.36 for 
barley and 40.29 and 2.61 for fenugreek, respectively. 

Water pradnctMty of cultivm 01 
The wperhent was mdwted using single spmmer llne 
source, by keeping sprinkler line in the cen* of 
experimental block Sprinklers were spaced at 6.1 m apart to 
achieve overlapping moisture pattern along the line and 
gradient water supply across the line. Water gradients w m  

d 4 . 1  ~ d ~ h ~ ~ f Z i - i i S i + T d T ~ & ~ ~ ~  
Table 4.1 hiillralh rate and hydraulic conductivity of soil under diffwlent tillage lmlments and aops 

Nmw 
Seeame Cmp mean Clusterbean !hmw Cropmean 
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applied after establishment of the cmps throughout the crop 
season. The inigatian was scheduled at 50 per cent depletion 
of available soil moisture b r n  the soil profle of 0-50 cm. In 
Mustard, cv. GM 2 showed more reduction (19.1 %) than than. 
GM 4 (1 1.6%). Fenugreek cultivar RMT 305 was superior to 
cv. Guj-1 and had less reduction in grain yield (9.5%) 
compared to cv. Guj-1 (20%). Barley cv. RD 271 5 showed 
higher reduction in grain yield (22.7%) compared to cv. RD 
2035 (14.l%)dcv.  RD202794 (9.7%). 

Runoff and sediment yield in Kulrma watershed 

Rainfall-erosivity (R), slope-length (I,) and slope 
steepness (S) factor maps were developed in GIS to estimate 
soil erosion in K h  watershed. The mual R-fmtor (MJ 
mm hi1 E1 yeail) for three years (201 1-2013) was computed 
b m  following relationship (Wischmeier and Smith, 1978). 

where, P, and P are monthly and a d  rainfall in mm, 
respectively. 

The L-factor (unit less) was calculated using SRTM 
DEM fmmthe fohwing relationship (McCool et ai., 1987). 

where, 5 = field slope length (m); m = dimensionless 
exponent that depends on slope steepness, 0.5 for slopes>5 
per cent, 0.4 for 4 per cent slopes d 0.3 for slopes <3 per 
cent. 

For creating S-fmtm map, following equation was used 
(Wischmeia and Smith, 1978). 

where, SL= slope (%). 

The computed valm of R-i-factar (Table 4.2) indicate 
Zinear relationship Wmem Tainfall and R - h .  It is 
apparent h m  Fig 4.4 that Lfactor is lowest in southern 
portion where elevation and slope are relatively high. The 
v a l w  of slope-steepness factor are low (0-0.25) in majority 
of the northem and central @om (Fig 4.5). The highest 
value8 of the S-factor are associated with relatively higher 
elevation and slopesin southernpaR 
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& 4 . 2 d h d & h d e d - W l X C r r ~ k  
Table 4.2 Details of rainfall and rainfall erositivity in three yean 

Annual rainfall Rainfall erosivity 
(MJ mm ha-' lil year'1) - 

3 d 3TlTmh w-d b; f$ry Development and assessment ofsoilerosion productivity 

3FRG=--* models 

A field experiment with four sole crop (sorghum, pearl 
millet, mung bean and clusterbean), four intercrop (cereals 
with legumes) and two control (ploughed fallow and 
unploughed fallow) treatments was conducted at Kukma 
Bhuj. During early stage of the crops, heavy rainfall occurred 
in the area, which resulted in failure of clusterbean. Very less 
rainfall occurred during the year, which could not generate 
adequate runoff to be collected in the collection tanks. Less 
variations in plant height was observed in sole and 
intercropped treatments of sorghum (86.1-94.8 cm), pearl 
millet (131.3-138.4 cm), mung bean (31.5-37.4 cm) and 
clusterbean (1 7.4-2 1.3 cm). Maximum number of branches 
in mung bean and clusterbean in different treatments was 6. 

694S801.36"E 

L-Factor Classes 

C ) 300624 

a. 0 0.382313 
).18G200 

6 1 X - z - 
ri 
r I 

I 

I 

f + 4 . 4 ~ G m m b + m - ~ m m ~  ~ 4 . 5 q p T m b + m - a m m m ~  
Fig 4.4 Slope-length factor map of Kukma watershed Fig 4.5 Slope-steepness factor map of Kukma watershed 
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Theme 5: Improvement of livestock production and management 

Water requirement of arid caffle 

Water requirement of Thmpwhr and Rathi cattle was 
measured to explore the di-ce in water intake between 
stdl  fed d grazing m i m d s  c h h g  summer s e a m  of 2014 
at Jodhpur and Bikaner, mpectively. During May to middle 
of June, water intake of Rathi lactating cattle and heifem was 
higher than Tharparkar cattle and heifers. Average water 
intake of Tharparkw was recorded 49.06 and 52.91 liim 

day'' for stall fed and grazing animals, mpectively which 
was lower than the Rathi cattle for which it was recorded as 
58.23 and 59.40 likeis day", respectively (Table 5.1). In terns 
of metabolic body weight, the water intake for Thaprh r  
cattle was lugher in gazing lutalhg cows, 620 ml kg1, than 
the stall fed cow, 584 ml kg-'. However, the water intake was 
higher in stall fed heifers, 520 ml kg-' than the grazing heifers 
due to comparatively higher live body weight of grazing 
heifers. Shih ly ,  in hthi  cattle, the water intake was 864 ml 
kg-' t%r grazing la&@ cows and 526 ml kg' for heifers, 
which was higher than the stall fed lactating cows and 
heifers, which were 823 ml kg' and 497 ml Irg', respectively. 
Though, the average water intake of ' h q a k a r  was lower 
than the Rathi, ihe average milk production was hi* in 
Tharparkar cattle in both stall fed and grazing groups (Fig 
5.1). In case of stall fed Tharparkar, water productivity was 
127 ml milk liem1 of water intake whereas in Rathi it was 

d 5 1  ? J W h ? f 3 2 0 1 4 i # h ~ 3 T d * * i f t ~ ~ *  
Table. 5.1 Water reqsphwmnt (he#  h d '  day") of arid cattle dnring summer 2014 at Jodhpllr 

K e d y G T  

sWIM 

5.31 

May 8-14 25.63 

May 15-21 4238 55.00 5225 56.88 22.13 21.5 - 
May 22-28 43.78 61.00 58.13 62.00 21.94 18.M 27.06 2 1.75 - 

23.38 24.06 24.75 - 
June 5- 1 1 55.06 57.00 5556 6698 22.75 20.38 20.38 - 

49.06 58.23 - 1  59.40 22.10 20.15 21.55 

n 
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f2n5.1 f i f & f i & ~ ~ i r W T l l W R d ~ W F I  
Fig 5.1 Daily water intake measurement of Tharparkar cattle 

WRT: 127 TPIl 124 fkfkkX W & Td 3 W ?R only 89 ml milk litre-' of water intake. Similarly, grazing 
WRT: 1 2 4 T P I l 9 7 f k f k k X ~ T m T l  lactating Tharparkar cattle produced 124 ml milk litre" of 

water intake whereas in Rathi it was only 97 ml milk litre" of 
water intake. 

Productive performance of Tharparkar cattle under arid 
conditions 

A small herd of Tharparkar cattle was maintained at 
institute for research and demonstration for farmers. The 
production and reproduction performance of the herd during 
2014-15 revealed that the age at first calving of Tharparkar 
cattle was 45*1.8 months; the average lactation yield was 
2026.7*97.4 litres in 305-days and213 1.5 litres in alactation 
period of 321-days. Animals produced peak yield of 
9.96h0.58 litres in lactation. The average milk yield per day 
of lactation length and milk yield per day of calving interval 
were 6.64*0.48 and 6.6*0.40 litres, respectively. The 
average fat percentage in milk was 4.1 1+0.06. Reproductive 
efficiency of cows in terms of dry period and calving interval 
were also estimated and it was found 81.2h14.6 and 
388.227.4 days, respectively. 

Livestock feeding intervention 

Feeding trials of multi-nutrient feed block (MNB) have 
been conducted at 38 farmers' field for 19 lactating buffaloes 
and 22 lactating cattle. An average increase in daily milk 
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% 5 . 2 4 ? & \ ~ - - r l % & ~ ~ ~ d k ' J @ ~ ~  
Fig 5.2 Average grain and straw yield of improved varieties of barley 

yield of buffaloes and cows by 8.91 and 10.58 per cent, 
respectively was observed due to feeding of MNBs for the 
period of three months duration. Total increase of 2398 litres 
of milk yield was observed from 19 buffaloes and 22 cattle. 
An additional income of 7 63217 were obtained due to 
increased milk yield. Feeding trials of multi-nutrient mixture 
(MNM) were conducted on 40 lactating goats in 10 villages. 
Increase in daily milk yield ranged from 8.67 to 21.95 litres 
with an average of 15.61 per cent. A total increase in milk 
production by 727 litres was obtained from 40 goats. The 
cost of MNM for additional milk yield was estimated 7 
15267. Thus the MNM was found a suitable and economical 
viable option to supplement deficient nutrients in goats and 
sustain the productivity in feed scarcity period. Trials on 
enriching poor quality fodder through urea treatment were 
conducted at 74 farmers' fields. About 168 q of wheat straw 
was treated and 150 animals were benefited from feeding of 
urea treated straw. About 4000 complete fodder blocks were 
prepared from the feed block machine during 2014-15, 
which was further used by farmers and in gaushala at village 
Harsolav. 

Forage production intervention 

Improved fodder production technologies of barley 
(RD-2035, RD-2508), lucerne (Anand-2), oat (Kent, JHO- 
822 and JHO-99) and fodder beet (Beta vulgaris) for year 
round fodder production were demonstrated at 83,49,16 and 
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25 sites during rabi -on in different villages of Napur 
district. In case of barley, average grain yield increased by 
22.2 per cent and m w  yield by 17.25 per cent due to 
improved m i e t k s  (Fig 5.2). Green fodder yield of 1- 
(Anand-2) ranged from 48.5-54.8 t hi' in different villages 
of ~ayal with an average of 52.2 t ha" and h m  64.7-83.8 t ha-' 
in different villages of Merta with an average of 74.9 t ha-'. 
The increase in f& yield due to improved variety was 
17.7 and 1 5.1 per cent higher than the local variety. h 
fcdder yield of oat ranged h m  20 to 43 t hgl after 2 cuttings. 
Similarly hsh tuber yield of fodder beet was 60-97 t Id in 

h T  T T l  1 TlGRl* B=W rm %FiT ~8 TlW vql~ @? addition ta 8-15 t ha-' green leaves. The h h  weight of 

~ T ~ T I ~ ~ ~ ~ ~ ~ ~ & ~  Trials on improved fodder proddon technology 
r& ~ . ~ , * . - 7 7 8  a 2f ~3 under irrigated wndition were conducted at 168 hnem'  

&) 4 ~3 -4 qq q m  + field wvering 40 ha of 9 villages in Nagaur dislrict. Field 
3Thidl1 demomirations reveal4 a forage yield of 27.843.3 t hi1 

h m  improved varieties of fodder bajra (Rijh bajri) and -' **  wasmm' 16.~26.4t~'himpvedvlnidyofjowsr(SSGn8). 
-ih*mm(hmw* A d o p t i m o f r i j h ~ r i c u l t i ~ ~ t i m b y ~ - b e t t e r h  
~ ' ~ * 2 2 m t B m a m * * w  S S G 7 7 8 b ~ a u o t h c a r t o r ~ e n t a u m m h S S G  
~ 7 & h * f b k h m 1 v a * m  7,817 bjd, 
~ 1 . 9 ~ f i ~ ~  1 . 7 5 7 d ? i f i ~ ~  
~ p T l ~ i ~ ~ i f i ~ i f t a T l $ T $ 7 m ~ d . ~ - i = W E T  Cultivation of pasture grasses e.g. i h c h m  ciliaris 

p + d C r m c h  s&'gmu was demonstrated at farmers' field at 

d ~ ~ ~ ~ d f % a ~ m h 0 . 6 ~ ~ ~ ~ 1  22 sites covering 7 ha and the average dry biomass 
production of 1.9 and 1.7 t ha-', respectively was observed. 

RatnRs - m-' 'la mw.iR.177 w- Undersilvipture system dry forage yield of grasswwu 1.0 
~ - * - * 7 ) .  (mam*.*-1 ~ 2 )  W-W-R-I 5 h-' whmas h r n ~  v g  it - 0.6 ha-l. 
& 1 7 ) ~ d ~ c r * l ~ ~ $ ~ 3 f l l  m$ 

Dud purpose warse cereal vmietiea of pearl millet 
(Raj-171, RHB-177 and HHB67) and jmar (CSV-15 and 
17) with guar (RGC-1002) as sole and intercropping were 
demonstrated at 256 fhmm' field in 11 willages of Nagaur 
District. Results showed that the grain yield of improved 
variety of guar (RGC- 1002) varied frum 0.5 to 0.8 t ha4 and 
~lraw~ieldhm0.7-1.4tha~'(Fig5.3).Theaveragein~e 
i n ~ a n d s l r a w y i e l d d w t o ~ v a r i e t y w a s 2 4 a n d  
11 per cent, respectively, over local cultivars. Grrrin yield of 
CSV-15 was 0.3-0.9 t h*' and of CSV-17 was 0.5-0.9 t hi1 
whereas stover yield was 1 -7-2.7 t for CSV-15 and 1 -7- 
2.0 t ha-' EDt. CSV-17. The increase in grain and straw yield of 
sorghum due to adaption of improved varieties was 22 per 
cent over l o d  cultinn. Among improved cultivar of pml 
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Fig 5.3 Grain and stover yield of different varieties of dual purpose crops 

millet, RHB-177 produced highest grain and straw yield 
followed by Raj-17 1 and HHB-67. The increase in grain and 
straw yield of pearl millet due to improved varieties was 23 
and 11 per cent, respectively over local cultivars. 

Extension activities on livestock management technology 

On-campus farmers' training on livestock management 
technologies was organized and 35 farmers were benefited 
by this training. Group discussion and interactive meeting 
with farmers were arranged for different livestock 
interventions in different selected villages and about 200 
farmers were benefited. About 25 farmers and extension 
personnel from the organization Mitigating Poverty in 
Western Rajasthan (MPOWER) visited fodder block 
machine and improved pasture at village Harsolav, Nagaur. 

Performance of pasture grasses under different 
management systems 

Improved pasture of C. ciliaris and C. setigerus grasses 
were developed at grazing land of Beriganga area of CAZRI 
Jodhpur and gaushala land of Harsolav village in Nagaur 
district. Under shallow soils condition of Beriganga area dry 
forage yield of C. ciliaris and C. setigerus ranged from 1.3 to 
1.5 t ha.' and 1.4-1.8 t ha.' at Harsolav, Nagaur (Table 5.2). 
The productivity of sown pasture was very high as compared 
to natural vegetation (0.2-0.5 t ha.'). 
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T-hle 5.2 Forage -;-IA nC pasture grasse- -I-~-- merent management 

Location Trea nt Fresh yield a-x) ) 

Natural grasses 

Harsolav C. ciliaris 

C. setigencs 

Natural grasses 

Livestock mobility in the state of Rajasthan 

The migration of domestic animals in western 
Rajasthan is an age old practice that allows livestock keepers 
to maintain their herds by providing fodder and water from 
neighbouring states. Besides, mobility provides resilience to 
increasing climate variability. Pastoralists face difficulties in 
obtaining institutional health services, quality medicines at 
reasonable price and also protection from criminals on 
migratory routes. Improvement of natural rangelands, 
institutional support through provision of mobile veterinary 
services and quality medicines on different migratory routes 
would help reducing losses to livestock owners. Further, 
control of criminals shall provide a healthy space to livestock 
owners in different regions and ensure safety of people 
engaged in this enterprise. The provision of government 
services, such as watering camps and post processing 
facilities could potentially reduce grazing pressure in the 
present migration routes by dispersing herders to new areas. 
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Theme 6: Plant products and value addition 

Gum production from B u h  m o n o p n n ~  i semi-arid 

~ $ ~ ~ ~ ~ * $  
area 

F P l q m , * , ~ ~ * * ~ ~ ~ *  Trials on gum production h n  3. mono~perma through 
I - 99- amrffa * * qjq fa;r & gum jductiofl ~chnolow - in SagatPUria, 

~ ~ m ~ p t m t ~ f $ i m ~ m r m ~  BirdholandMansha~gcsofKotariblDCkofBhilwara 
diskkt in Rajasthan. Exudation of gum was noticed 4 5  days 

dmblamrrH.f*'mQ*Bm*m after treatmmt, which fivther continued up to 4-6 days. 

dmsmwdbiTh.mr~*iftJh*mm122 A v ~ n g e ~ ~ e l d r a a o h e d l ~ g p s t r e e . I t h s s b r s l  
am * - * 30 TFITh * 3.70 notedthat the s tddkdionof  time a d  dose oftreatment is 
%.T. *mmFQml furtha required to obtain optimum gum yield from B. 

Effect of management practices and gum inducer on gum 
production of A& s e w d  in rocky and @mi-rocky 
lands 

Experiments on gum production h m  A. smgal at 
Bhopalgarh farm of CAZRT, Jodhpu~ were continued. Gum 
productiom treatments were applied in Zfactor Mi. 
Factor 1 comprised of 3 levels of management praclices e.g., 
irrigation, manuring and irrigation+ manwing with control. 
F-2 consisted of different concenirations of gum Mwer 
e.g., normal dose of 195 mg ethephw nil-' of solutiw, half of 
normal dose, and contsol with conventional practice of 
ma- blazes on tree trunk G u m ~ o n  from the above 
~ P L L  tal set up during last four yeam are presented in 
Table 6.1. Gum production from control plot was found 
negligible. However, appliwtion of irrigation water at 

Table6.1 Y ~ ~ d f o c t o f ~ t p r w t i m s  d d i f f c r e n t ~ ~ o f g u m i n d a c c r c m g u m ~ o n ( g )  of 
A. senegal in semi-- area of Bhopalgarh (Jodhpur) 
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Wghtly  intervals two times before treatment resulted in 
144 g per tree gum proddim in case of half of the normal 
dose treatment and 87 g per lree in case of normal dose 
treatment. Only manwing of the trees resulted in gum 
production of 98 and 156 g gum per lme, respectively in half 
of normal dose. -t and normal dose lreatmnt. It was 
faund that gum production was 129 g per tree when half of 
normal dose w u  applied, howem, full dose of CAZRI gum 
inducer + irrigation + mmmhg resulted in production of 
gumArabic to the tune of 189 g per tree. This clearly showed 
that -011 of few management practices like manuring or 
applying irrigation water along with gum inducer lrabmmt 
may subtantially increase the gum pduc l i~n .  It is noted 
here that h t  23,520 sq. km area in arid western Rajasthan 
is r o e  and semi-rocky and A. smegd is main tree 
constituent of such land formation with tree density of about 
30 trees ha" and coasiclering this fact it was estimated that 
this wastelad category may provide 5 6  kg gum h-' with an 
additional income of T 3500-4200 to the farmers. 

Gum production on different land forms of arid zone 

A a tdy  was conducted on five major land formations 
of a d  zone in five villages of C h o h  tehsil a d  B m m  
tehsil of Barmer district, and Shergarh tehsil of Jodhpur 
disfrict. In each land form, 25 a s  of same girth class were 
marked and treated with CAaZI gum inducer. Gum 
exudation started five days aRer ~~ADEII~ in duma and deep 
sandy mas. In case of mixed dmea + deep smd formation, 
gum exudation started aRer seven days and in case of deep 
sand + gravelly fofmation, gum  on initiated 10 days 
after the treatment. Gum exudation process after 
13-14 days in m e  of gravelly land forms. The gum Arabic 
production was found highest on sand dunes followed by 

T- Imm** rn . * , r n *hM 
dunes + deep sand formation d lowest in gravelly land 

~ 4 5 ~ + i m ~ M + r 5 i 4 ~ ~ ~ ~ m  
form (Fig 6.1). 

d&TiPT I d 2013--14 Sf: &, h $I & Extendon and adoption of gnmindudngtechdqne 

Farmas of Chohtan and Baytu tehsils of Barmer 
district; Shergarh and Phalodi tehsils of Jodhpur district, and 
some villages of Nagaur and Pali distticts covering about 45 
villagea have adopted the gum inducing technology in large 
scale. Total number of trees with gum i d m r  
reachedto 34,170 during 2013-14, resulting in production of 
13.67 t of gumArabic. The price of gumATabic was 7 700per 
kg in local market dmmg 201415 d thus a total earning of 
C 95,69,000 was generated (Table 6.2). Besides A. senegd, 
ather gum yielding trees like A. tortilk, A. nilotica, A. 
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h s . l ~ & j f m m * + * m m * m  
Fig. 6.1 Gum Arabic production in different land forms of arid zone 

Table 6 2  Gum Arabic production and econo&c returns in 45 target villages of Barmer, Jodhpur and Nagaur district 
.f xx,netnm Rajastha 

Particular 
I I 

2008-09 2009-10 2010-11 

Number of A. senegal trees 12.1 20.95 22.61 
treated (in thousands) 

-pppppp 

Production of gum Arabic 
by farmers (t) 

Total income earned by 
farmers (7 Lakhs) 

Revenue generated by 
CAZRI (7 Lakhs) 

5.45 

-- 
27.23 

-- 
1.21 

10.48 

52.38 

2.10 

7.67 

- 
38.33 

2.25 

11.00 

-- -- 
77.00 

-- -- 
2.75 

12.00 

84.00 

3.00 

13.67 

-- 
95.69 

3.42 

60.27 

374.63 

14.73 1 
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Imcophloea, P. ci~rmCVIa, I? jul~jlora, Annogeissw 
mntund$ulia, P. a h ,  etc. are a h  being treated in villagw 
by using this technique effectively for gum production. 

Quality evaluation of dried products with solar dryer 

Moisture content: Ammatic herbs namely corianda, 
mint, fenugreek and spice namely green c ld i s  were dried in 
developed PCM based solar dryer and in open sun condition. 
Moisture contents in dried prcducts were low in wlar drying 
(Table 6.3). 

Total phenolic compound was measured M per GAE 
and wen higher in solar dried products as compared to open 

~ a ~ * ~ * ~ ~ ~ ~ ~ ~ * ~  mdried(Tablo6.4). 
T T d f l 6 ~ * f h W T l T ~ l ~ f h T b i 5 *  
W f t ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~  Colour value of  herb^: The whole dried leaves and 

gm+i*tl ground sample of fenugreek, coriander, ~t and green chilli 
are shownin Fig 6.2. - 

Z.&r~e-*@d~-*m, Compmison of each slample of hmbs ad green chilli of 
m * 3 n ; r ~ M ' ~ * h 6 m 2 i f R B m r . m r  opennmdymgandsolardrymgshowtdthatthebatcr 
3 1 greenness was obtainedin the solar dried products. 

*?!?-*W-~$*J@V*W* Economic analysi8 of the solar drying wing the 
~ e l ~ d ~ m - ~ e d o ~ d m ~ p f i $ ~ ~  

h T W T l  simple payback period (SPB) and net present value (NPV) 

r m  a *, mr were calculated. Considming ths unit cast of dryer as 7 
m, m, & 1,00,000 price of raw material as 'f 20 h-' and .odellingprice of 

~ a . s a m r W ~ d a m $ m + i ' r s r R m  
Table 6.3 Per cent moisture rekdon of fresh and dried Barnple 

~able6.4  Total phenolic compound g GAE 100 g1 DW 
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(a) Fenugreek (b) Coriander (c) Mint (d) Green chilli 

% 6 . 2 d k ~ m 3 1 ~ T d d ~ @ d ~ S V ? T ~ ? T ~  
Fig 6.2 Solar dried herbs and chilli with their colour value 'a' signifying greenness 

TlT h rn 1 dl TlTCI 7  1.00.000. d T C T  dried product as 7 400 kg-', the estimated annual profit will be 
dl FilT37 20 %.T. dk 7j$ FWlTC dl - 7  400 about 7 65,949 with apaybackperiodof 1 year 6 months. 
~ i . n d ~ , 3 1 * h m ~ m v : w &  
m ~ m 3 ~ 6 5 . 9 4 9 f m r  I 

Development of baked functional foods from locally 
available plant sources in arid region 

In bakery industries chemical leavening agents are 
essentially used and sometimes few microorganisms are also 
used owing to their capability to extend same property upon 
ageing and proofing. l? julzjlora has an advantage of acting as 
bio-leavener + giving quick results as any other chemical 
leavener. This kind of bio-leavener has industrial advantages 
as baked product can be prepared at lower cost. Therefore, it 
was targeted to develop food products utilizing l? julflora as 
bio-leavener at different levels. 

Baked functional food ingredients were optimized at 5 
and 10 per cent supplementation with locally available, 
naturally occurring plant material viz., ber, tomato, l? 
julzjlora mesocarp and green leaves of fenugreewmint (Fig. 
6.3). Optimization of ingredients for making 400 g of bread 
loaf was quantified to supplement diets of 13- 15-year-old 
boys and girls as per the recommended dietary allowances 
(RDA) for energy, protein and fat (Table 6.5) to meet one 
fourth to one third of daily requirement. Ingredients were 
optimized at laboratory level and up-scaled for preparation 
ofbread. 
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f a 5 i , . , ~ $ r M ; i & s m ~  
Fig 6.3 Making bread in the institute bakery 

' K 1 3 0 R . 6 . 5 ~ ~ ~ j f ~ W 4 O O ~ ~ j f ~ ~ ~ ~ ~ ~ W I 3 - 1 5 d j f  
d a z r r ~ j ; m ~ ~ J : m , d , * & m W a ~  

Table 6.5 Optimization of ingredients for making 400 g of bread loaf to supplement diets of 13-15-year-old boys 
and girls as per RDA 

Nutritional status of sea buckthorn berry of Leh valley 

Variations 

5% GLV 

10% GLV 

5% Ber 

10% Ber 

5% Tomato 

10% Tomato 

Control (bread from market) 

f4-A~m*m$3errd&mh Sea buckthorn besides protecting soil fi-om soil erosion 
@-& & -@ and improving its fertility status is a very important shrub for 
-4 jmft t I - - pr its nutritive berries. Berries were collected fiom different 

f % w ~ ~ ~ ~ ~ m ~ & m r f t m ~ , m  land use systems, got analysed for their nutritional status at 
Shree Ram Testing Laboratories, Central Delhi, Greater m' rh * * a;m: * Noida(Table6.6). 

mTll 6.6) 1 

Calorie (kcal) Fat (g) 

582.25 23.36 2.96 

582.67 24.79 3.34 

585.75 21.75 2.62 

588.75 21.00 2.66 

581.05 22.21 2.74 

580.27 22.46 2.90 

582.39 21.93 2.57 
GLV: green leafy vegetables in dried form 
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Table 6.6 B i d e m k d  compogition of wa buckthorn berrie 

Riverside slope 
M0is-S w h  1 66.33 1 74.3 1 60.09 
Total Bnergy (96 wh) 

~ n t t ~ b l  -45.9-40.6 47.5 1 4 3 . 6  

Carbohydrate available 
Fibre total 11.4 

Zinc 1 4.17 1 3.10 1 3.67 1 3.83 1 

hn 

8 . ~  I 7.8 9.5 9.6 

Sodium 40.5 30.8 45.5 42.2 

Potassium 187.5 185.5 201.2 192.4 

phosphwou~ 68.2 60.5 66.5 90.0 

Copper 1 0.10 1 0.08 1 0.11 1 0 . 1 0 1  
Selenium 1 7.0 1 5 . 9 ~  1 7.8 1 8.2 

Vitamins (mg/lOO g) 

Vitamin E 
Vi&dnC 615 602 620 622 

& ~ ~ - 3 f t , $ & ~ ~ ~ ~  60-2 Berries are rich in vitamin-C in the range of 602-622 

fi 100 srm. ( 2 0 ~ 2 1 6  fqFRSFm fi 100 srm) afk mg 100 g-', vitamin-E (202-216 mg 100 g.') and A (90-104 

( ~ - 1 0 4 ~ r r f f i o o a r n ) ~ k f ~ ~ 1 ~ a 8 3  mg100g- ' ) .S=pleswf lec tedhmamdwet land  + ~4 3 a, 4~ -w showed more vitamin C, minerals and total sugar. These 
~ ~ q $ t ~ * a q ~ ~ , * & q & i f t ~  c ~ ~ ~ ~ ~ w = f l ~ h i g b e r ~ i n ~ = 4 a p d m S  
r i 3 m m a 1  banma and orange. 
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Theme 7: Integrated pest management 

SynergMc effect of b h n t m l  agenta and neem producta 
on dry root rot and termite infeshtion on clusterbmn 

Soil amendments with various combinatim~~ of neem 
powder and bioconlrol agents were evaluated on wed yield 
d plant m d t y  of clusterbean. C o m b ~ m  of neem 
seed powder (400 kg k'), Metarrhizium anisopliae, 
Rchodema ham'mum, Paecilomyces lilaeilntrs and FYM 
(4 t ha'3 resulted in highest protection of clusterbean (RGG 
936) against plant mortality due to termites and root rot 
whems sole application of FYM in mil d t e d  in least 
protection. The most e M v e  treatment against temites was 
soil amendment with neem seed powder, M. anisoplim and 
PYM, while the m t  effective tseatment against dry dry rot 
was soil amendment with neem powder, T karztamrm and 
FYM, in terms of plant mmidity cawed by the respective 
causal agent (Table 7.1). 

It was observed that m b e ~  of pods per plant in 
di&rent soil amendments was always higher than in the 
untreated control plots. The highest seed yield of 1 107 kg hi1 

Table 7.1 Plant mxhlity and s e ~ I  yield in chkakaa with difhmt #ail m d m m t  b-dmmts 

1.realmen 

rot TermZtes CommmwcPmg 

N a e d n s e a d ~ + F Y M  1.75 - 
N a e d n ~ e a d p w d e x + T . ~ + F Y M  0.61 - - 
Ncednseedpowckx+M. mkpke+FYM 256 - - 
N e e m a e e d ~ + T . ~ + M .  0.8 
&pIk + P. k'hcinlls + FYM 

M . m i q l i a e + P Y M  

T. h + M. animpiiae + P. k%rcurus 1.44 

ckan id+FYM 

Control - - 
Naeme&e.+T.ha&wn+M.m~line 0.74 
+P.likrcinus+FYM - 
N- cake + FYM 1 1 . 6 7  
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was recorded in the mtment of neem powder + M 
anhoplhe + Z Hbmianum +I? lilacinus + FYM, followedby 
neem seed powder + FYM @ 1047 kg ha1, neem ake  + M. 
misoplhe iC Jlm'1u0um + P lidacinw + FYM @ 10 12 kg 
hi' (Table 7.1). 
Root-knot nematode in chiM and tomato 

In a pot trial, application of three bio-control agents (I? 
lilacinw, I: hantcunum and M. misopihe) individually with 
neem powder or combined application of the three b i e  
agents with neempowder m neem oil cake on growth of chilli 
and tomato was evaluated. Combined application of three 
bio-agents proved superior in improving the h h  root and 
shoot weights as well as reducing nematode population over 
their individual effects. In chilli, maximum increase in k s h  
root and shoot weight over control was o k e d  when all 
three biocwtrol agents were applied with neem oil cake. 
When these bi+control  agent^ were applied separately I? 
lilacinus caused h u m  reduction in gall numbem as well 
as nematode multiplication than Z hami- d M. 
anisoplbe and this reduction was 3 1 and 28 per cent over 
contml. In tomato also combined application of dl bi* 
contml agenta caused h u m  h c m m  in root and shoot 
weights (52 and 54%) and reduction in gall rmmbers and 
nematode population (60 and 59%) over control. M. 
anisopliae application was found least effective in 
improving plant growth parameters and nematode 
multiplication. 

Disease inddenoe 

Arid legumes: Thirty five entries of clusterbean and 
fourteen of moth bean were evaluated for resistance to 
wilthot rot, a d  21 of horse gmm for leaf diseases a d  
wilthot rot. BG-3, HG-258 and RGC-936 in case of 
c l ~ ~ k h -  AK-24, AK42, BGH 13-1, BHG 13-2, CRGH- 
22, CRGH-23, DHG-1, MaruKulthi-l,VU;-37andVLG38 
in m e  of horse gram, and all in case of moth bean (RMG 
435, Jawala, RMMO, RMB-25, RMO-225, RMO-257, 
RM0423, Maru Moth-1 , GMO-2, GMO-1, CZM- 1, C2M- 
3, IPCMO-880 d CZM-2) were resistant to wilthot rot 
d k w e s .  All the horse gram entries were h e  h m  leaf 
diseases. 

Pearl millet: Pearl millet hybrids and parents (608 
entries) were screened for downy mildew md blast diseases. 
Most of these enhiel except given in Table 7.2 were resistant 
to mderatelyresistanL 
Inrect-pest incidence 

Moth bean: Fourteen moth bean accessions were 
evaluated for insect pest incidence and yellow &c virus 
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Bajm H y b d  Trial HT-1 

I 
Bajra H y b d  Trial HT-2 

Bajra Hybrid Trial EFT-3 

Ad& Hybrid and Populstion 
Trial AHPT 

nitial H y b d  Trial IHT 

Male S t d e  Linw BG7 (A & B) 

w - 
880004A x CBI 832 and 96333A x 201M3 Downy mildew - 
20Ax2008i8 Blast 

95555A x 2008/7 and 9SSSSA x 201W13 Downy mildew - - 
20Ax201m Blast 

AHIT 801 A1 Downy mildew 

- 
IHT 108 Downy mildew - 
m 104 - - - Blast 

13A (32m x 34BPrP1 x 34BPrPl), 13B Downy mildew 
(34BPrP1), 14A (33Ah x 2Bh x 34BPr 
Bulk) and 14B (34BPa-Bulk) 

21A ( 5 1 e  x 52BPrP3 X 52BPTP3), 21B B h t  
(52BPrPS), 22A (51Ah X 5ZBPrP9 X 

528P~P3) d 22B (52BP2-Ps) 

Tll7lW) 3 +mr 1 & 50 0. At 50 days after sowing @AS), number of infested 
leaves due to YMV ranged from 3.5 to 6.5, however, at 60 
DAS all the leaves were W t e d  for each entry. Very few 
grey weevils were o b m e d  on some plants. However, there 
was heavy incidence ofcakqillars in d i m t  accessions, 6 
10 caterpillars/plant at 52 DAS. AU varieties except GMOl 
d CZM 3 were observed with caterpillar &ration. 

Clusterbean: In clusterbean, Dverall incidence of 
foliar h c t s  was low. However, a new obmation on root 
damage by P r o f d  beetles d further the mortality of 
damaged plant was recorded The incidence of root beetles in 
35 varieties was observed at 40 DAS, which was identified 
by the presence of holes made by Varanas lizards near the 
damaged root. The number ofhala was minimum (6) in HG- 
75, andmaximum (24.5) in HG-870. After a spell of  rain^ this 
problem subsided. But at 60 DAS plant mortality was 
observed in HG182, HG365, FS-227, M-83, BG-2, GG-1, 
MaruGuar, RGC-1031, RGC-1033 dRGC-936. 

Management of bacterial leaf blight of clusterbean under 
epiphytotic conditions 

~ ( 2 4 . 5 ) R f 8 k ~ - 8 7 0 J f ~ l W f h $ ~ ~ ~ ~  W o  sprays of slreptocycline (@ 250 ppm + copper 
oxychhide @ 0.1 per cent at 15 days i n M  was found the w - * - ~ w r f l * S " f Q ~ ~ ~ ,  anlteikanerer 

#-182. #-365. #-227. w 8 3 .  
Soakjng o f  seed in 150 ppm streptocycline solution + 

m - 2 ' M - 1 ' m w ~ - 1 0 3 1 ' ~ - 1 0 s s  ~ s p n y l o f s ~ ~ l i n e @ I S O p p m a u f o u n d ~ e b o ~  
a83--935*Gw*w&~l at S K  Nagar. 
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Seed soaking in 0.2 per cent copper hydroxide solution 
+ two sprays of copper hydroxide @ 0.2 per cent was found 
the best at Durgapura, Jaipur. 

Bio-eff~cacy of different insecticides against cowpea 
aphid 

Experiment on cowpea aphid at Pattambi revealed that 
aphids on cowpea crop can be managed by spraying neem oil 
@ 30 ml litre" of water or Dimethoate @ 2 ml litre" of water 
at the time of high incidence of aphid in the field. 

Distribution and abundance of rodents in cold arid 
ecosystem of Leh 

Storage warehouses, crop fields, green houses and 
horticultural plantation located at various altitudes in and 
around Leh were surveyed to know the rodent species 
distribution and composition. In crop fields at an altitude of 
1 1000 to 12000 ft mice (Mus booduga Gray) population (Fig 
7.la), whereas in shops and godowns only a medium size 
species of Rattus pyctoris (Hodgson) (Rattus turkestanicus 
Satunin) weighing 150-200 g were trapped. Voles (Phaiomys 
leucurus Blyth and Pitymys leucurus Blyth) were observed 
in grass lands at 14000 to 15000 ft altitude, and marmots 
(Marmota himalayana) at 11 500 to 17500 ft (Fig 7. lb). Voles 
are colonial rodents and dug extensive burrows, whereas, 
marmot's burrow was very deep and wide usually occupied 
by single marmot. 

% 7 . 1 ~ & d ~ h 3 ( J i ) ~ ~ * ( ~ ) ~ ~ & ~  
Fig 7.1 Abundance of (A) Mus booduga and (B) Marmota himalayana in cold arid region at Leh 
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Eeologlcal evaluxiion of rdent fauna in arid zone 

Tabera Mica  maintained its p d m i m n c e  in different 
farming system# at CRF, Jcdbpr. Maximum population was 
recorded in horticullme block (48.43%) followed by silvi- 
pasture (27.27%) and agri-pasture (24.24Y0) fields. At 
Gigasar village (Eikamr Dihct)  heavy infehtion of 
rodents was observed in wheat, cumin, mustaTd, methi and 
isabgol. The main species observed on the basis of burrows 
f t h c t m  and physical sighting were Merimes h u m h a z  and 
Z idca.  The burrow counts ranged h n  16 to 40 p e ~  10 ma 
d damage to different crops varied from 10 to 50 per cent 
mainly at peripheral region of the field. 

Bio+cological invmtigation on introduced Bmdicota 
h g h i ! #  in Jodhpur 

Spread of B. bengalmh in various lwations of 
Jodhpur city was monitored by conducting bi-monthly 
trapping. Its population was comparatively l ~ s  in Basni 
mandi area; however, this species showed fwthe~ spread up 
to airport and nearby area along the waste wate~ channel 
obsemdnear Pabupura. The trap indexrangedbetween 3.88 
to 8.33 &tall00 trapdday during the year. Mean body 
weight of animals was 18 1-281 g. The SEX ratio in trapped 
collectims was in favour of females. The sexually mature 
males d females were available through out the yem. 
Pregnant females were trapped round the year with a slight 
peak during monsoon months. Mean of various 
measmment ofbody were HB: 205.10 mm, HF: 39.90, tail: 
178.7 andear: 19.BOmm. 

Evaluotion of new rodenticidea 

Ziram (27 SC) @ 3 per cent was evaluated under 
simulated d t i m  and it was very effective as no damage 
was observed for two weeks to the stacked gunny bags 
having grainsr. A new formulation of zinc phosphide (40%) 
was evaluated in the laboratory against E B. 
hgalemis  and R MW. In no choice condition 100 per 
cent kill was achieved in all the test species at 1 .O, 2.0 and4.0 
per cent concentration of zinc phosphide within 30 minutes 
to 12 hours. Under choice condition, maximum mortality (80 
tu 100%) was at higheat commlmtiw (4.0%), and 70 to 90 
per cent m d t y  at 2.0 per cent concematim in all the test 

species within 1-12 hrs. 3. bmgalmis was most susceptible 
as in both test conditions maximum kill (90-100%) was 
achieved in less period of time (45 minutee to 6 hrs), 
foIlowedby R ram. 
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Theme 8: Non-conventional energy sources, farm machinery and power 

Performance of PV clad enclosure 

Performance of the PV clad enclosure (15.3 mZ) was 
studied with tomato crop grown in 6 mzarea. The temperature 
rise inside the enclosure was more than 2-3°C during winter 
and could be maintained to the limit of ambient temperature 
even in extreme summer with the crop stand. With additional 
PV mister the temperature could further be reduced by 2-3°C. 
These results indicated regulation of the enclosures' 
ambience for better growth of the plants by thermally 
modulated air aRer passing through earth embedded pipes 
using a PV operated fan. 

Thermal modelling of PV clad enclosure 

A thermal model for combined effect of underground 
earth pipe and mister was developed for estimating enclosure 
temperature (T,) [Eq (8. I)]. 

where, T, = enclosure temperature (C), = absorptivity, = 

6 T, = 3 . j  m, o m ,  = h, = transmittance, S = insolation (W rn-'), A, = ground area (m2), 
-h, = r*q, q-2, Am = h, q, = = Bowen ratio, U= overall heat loss coefficient, A, = surface 

area of enclosure (mZ), T, = ambient temperature, ma = air 

mass flow rate (kg s-'), C, = specific heat of air (J kg-'), T, = 

wet bulb temperature (C), T, = temperature at the exit of earth 
pipe. The calculated values of temperature inside enclosure 
were found to be in close proximity with the observed values 
for both tomato and chilli crops grown in separate 
experiments. Further, the addition of selected shading 
arrangement with this combined cooling system has been 
found suitable during summer. 

Thermal storage material for PV clad enclosure 

With a view to regulate temperature inside the 
protected PV clad structure further, initially an appropriate 
mixture of wax and p a r a f i  was developed as desired phase 
change storage material in laboratory through several 

$RMfkFimmf3T**&rn&3~;n& 
heating and cooling experiments with melting temperatures 
in between 3538°C. In the second stage, two heat exchanger 

$r im;i ' Ra. m' * structures consisting of GI sheet tank of 6.5 litres capacity 
idTF3R W r f t d  & * W * and aluminium fins attached at both sides of the tank for 
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better heat transfer with air was designed and fabricated and 
these were tested inside small experimental structures with 
fibre glass sheet casing and covers (Fig 8.1). A decrease of 
inside temperature by 8-10°C has been observed inside 
prototype structure with the incorporation of phase change 
material (PCM) material compared to one without it. 

Subsequently, the system was kept inside the PV clad 
enclosure and the performance of the enclosure was studied 
for growing chillies (Fig 8.2). The amount of heat stored by a 
single PCM storage system with 2.5 kg PCM materials was 
found about 1100-1200 KJ. An estimate indicates that it is 
sufficient to reduce the inside temperature by 1°C for four 
hours if number of air change rate is 30 hour'. However, long 
term trials are required to ascertain number of cycles of 
heating and cooling of the material. Results have so far 
indicated regulation of temperature within desirable limits 
leading to reasonable growth of chillies plants with good 
flowering and bearing fruits. 

Energy pay back and techno-economics of PV clad 
strucute 

Energy pay back analysis of the PV clad structure was 
carried out by considering the energy used for operating the 
suction fan throughout the year and misting unit during 
summer and autumn months. The cost of PV clad enclosure 
was estimated to cost about 7 33,000. With the use of PV cells 

%8.1 ~ ~ ~ h ~ & ~ ~ i r ~ ~ d & ~ ~ * s ; ~ ~ ~ ~ ~ . .  
Fig 8.1 PCM heat storage system for cooling greenhouse structure in arid situation 
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~ 8 . 2 ~ ~ ~ ~ ~ ~ ~ ~ ~ ? d ~ ~ ~ ~  
Fig 8.2 Chilli crop inside the PV clad structure with PCM based heat storage system 

m qh&g Z$ \hvll q j  for operating the cooling fan in the PV clad structure, it can - save about 200 kwh Although PV module will last for 
more than 20 years, the systems' life has been taken as 10 

m did '& m$ %Zf fi 4 years and assuming a modest benefit of 7 8,000 a year for 
W & * v d 4 i!'?d YMT5hih nursery and growing vegetables and other crops, the benefit 
3TFBTkI & \h\rll F: lT& TJTT 4% T6l I costratio has beenworked out to be 1.5. 

Large PV dryer-cum-winnower 

Performance of PV dryer with alternative materials 
such as slotted iron angle, fibre glass sheet etc., detachable 
pre air heating tunnel with fan and compatible PV module 
(75 W,) with storage battery back-up (40 Ah) installed at 
Krishi Vigyan Kendra, Pali was monitored. With the use of 
the pre heating tunnel (3.7 m length) the inside thermal 
gradient of the drying chamber reduced fiom 5-6°C to 2- 
2.5"C leading to uniform drying. The battery back-up (40Ah) 
helped continuous drylng even during cloudy weather. 
Although, the thermal gradient changed as the drylug 
progressed, the rate of drying was more uniform in different 
trays. The device has been tested for dehydrating fenugreek, 
mint leaves and khejri (Prosopis cineraria) pods. Retention 
of colour and aroma was observed in the dried product with 
more acceptability. In addition to drying, the device can also 
be used for winnowing and lighting during night. The 
portability and multi-functionality of the device make it 
more use l l  for rural areas. 
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The cost of this large size PV dryer is about T 1,00,000. 
Considering its life as 10 years, its use for fruit a d  
vegetables on an average 100 kg on each of 70 drying trials in 
a year, a benefit of about C 35,000 as dryer year' and C 6,000 
as winnower through labour saving, the benefit cost ratio of 
the device is estimated as2.3 withpaybackpdod of 3 years. 

Improved integrated thmh+ne device 

Performance of integrated three-inae device was 
evaluated for drying crushed watermelon in summer and 
tomato slices during winter with continuation of night time 
drying through thermal energy stored in solar heated water 
(>45T). The overall drying efficiency was found to vary 
h m  18-22 per cent. Successful trials were conducted to 
prepare soup from the dried tomato by using the same device 
in cooking mode. 

Considering the use of this multipurpose mlar device 
for water heatin& cooking and and its actual year 
round perfonmame, it was =timated that the integrated 
device can save about 400 kWh in a year. Tdmg into 
c o n s ~ t i w  the present cost ofthe device as T 10,000, life 
cycle of 10 years, interest rate of 10 per cent and mud 
beneiits of T 2,400 yew-' h m  water heating, cooking and 
drying, theB:C ratio comes to 1.5, besides reduction in abut 
4000 kg of CO, mission with payback period of 6 years. 

Field trials of solar PV duster and mechanized traditional 
seed drill 

Mung bean was sown by using the mechanized 
tmditimal sd drill and conventid method of sowing. 
During flow- stage, malathion powder wa applied 
through sol= PV duster @ 30 g -' to control iesect 
infestation Results indicated that total crop yield was 
increased by 18 per cent over traditional method of sowing. 
The higher yield was obtained because of proper placement 
of seed and early germination due to press wheel in the 
mechanized traditional seed drill. 

Performance evaluation of mlar drmhalion d m i a  
made of different construction materials 

Five types of Mina t i on  devices (floor area 4.2 mZ) 
made of cement cancrete hollow block, cement concrete, 
vermiculite cement, brick masonry cement plastered and 
Btone masomy cement plastmd were tested. A multivariate 
linm model [didlate output (day")= 1.029 + 0.009 solar 
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~ a c l l c h . ~ * . * * . * w  

~ * r n T h ~ ~ m ~ r n h  
mlmm*hm-.--w 
* r n & m w - * m [ m  
TiRT ( F k T  ld%h) = 1.029 + 0.009 x Ffk rn + 0.036 
Sd&FFl m (R' = 0.98)] h TIT I 

irradiance4.036 T - ) ]  was developed to estimate the 

distillate output at different solar irradiance ( ~ m - ' )  and 
ambient temperature (T,, C) with ~'=0.98. 

Design and development of solar dryer with phase 
change material thermal storage for herbal and spices 
crop drying 

Two types of natural convective solar dryer were 
developed i.e., (i) reversed absorber and (ii) flat plate 
absorber collector with PCM packed bed thermal energy 
storage system. Data logger and weather station was 
installed simultaneously near the dryer for regular 
monitoring of solar irradiation and temperature inside and 
outside the dryer. Graphical representations of solar 
radiation, ambient temperature at different locations of the 
reversed absorber plate PCM packed bed solar dryer for June 
is shown in Fig 8.3. A maximum temperature was observed 
during afternoon time near 2.30 pm. The temperature of air in 
the dryer remained higher whereas RH remained lower all 
the time even after sunset which shows the effect of thermal 
energy storage. 

Modified PV pumps for multi-purpose application 

A change over switch in AC solar pump system has 
been developed to use the electricity generated by PV array 
for different farm mechanization and household 

h 8 . 3 ~ * ~ ~ ~ ~ * ~ & ~ 2 0 1 4 & h ~ 3 ~ 3 ~ h  
Fig 8.3 Diurnal variation of temperature at various stages of reversed absorber plate PCM packed bed 

solar dryer during June 2014 in Jodhpur 
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applications, when the pump will not be in operation (Fig 
8.4). Further, the design of protected agriculture system with 
foggerldrip network and earth tube heat exchanged based 
cooling facility has been fabricated and the whole system 
will be operated by the changeover switching facility in solar 
pump. Ber grader and reverse osmosis (RO) based water 
filtering system has been successfully operated by solar 
pumping system. 

RO based water filtering unit has been successfully 
operated by the modified PV system of solar pump. In this 
unit, the reject water from RO system is fed to solar 
desalinationunit for obtaining distilled water (Fig 8.5). 

Micro-irrigation with solar pump 

Field performance of micro-irrigation system with 1 hp 
capacity solar pumps with 3-4 m suction head revealed 2.1 kg 
cm-2 operating pressure with 9 mini-sprinklers under AC 
pump and 1.1 kg cm-2 operating pressure with 50 micro- 
sprinklers under DC pump. Pressure-discharge relationship 

& , : 2 ; t c 1  
ility 

Protected agriculture systen 
with earth tube cooling - 

-. - 

? fhFhwTM***  
Fig 8.4 Protected agriculture system with earth tube heat exchange based cooling facility under 

solar pumping system with 1400 W, PV array and 1 hp AC pump 
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~ 8 . 5 F h e R ~ r ~ ~ ~ ~ m ~ ~ m ~  
F h e R - * m m ; P I * m  

Fig 8.5 Water purification system through RO and solar desalination device 
under change over switching facility of solar pump 

# $ER W, 3-4 #. b m & w qw h$ of both AC and DC pumps has been developed and a 
& * chl~ch,?lclr l l  rn rfteT.r rFE: & 8 f3r # $ER discharge of 45-50 litres min-I was observed with 9 mini- 
W, 9 q m - m  Vfh 2.1 f3r.m. m d *.*. m + sprinklers in solar AC pump. Continuous measurements of 
h$ rn WfF3T* EF&i M W 50 qW-%EF!T & W radiation vs pump performance revealed that DC solar pump 

may be operated for longer period in a day than AC solar 
pump. Dust load on PV array and its effect on pump 
performance have also been monitored, which indicated the 
need of regular cleaning of PV panels for optimum 
performance of solar pumps. 

Wind erosivity factor assessment 

Different causative factors of wind erosion were 
assessed in western Rajasthan as per revised wind erosion 
equation (RWEQ). Wind factors (Wf) for Jaisalmer, 
Chandan, Bikaner and Jodhpur have been calculated as 
follows, which is used in RWEQ for calculation of weather 
factor: 

* q m.v.q.q. ' where, y i s  the wind factor (kg mmlsS1), U. is the wind speed at 
~ w * m f 3 m m d ~ * ~ *  
m + m m * ~  2 m height (m il),  U, is the threshold wind speed, N is the 

number of wind speed observations in a time period, is the 

(8,2) air density (1.293 kg m;'), g is the acceleration due to gravity . , 
(9.8 m s-'). Averaging and conversion of reported threshold 

mi wf= (*, R-I *-I), u, = mg .rft wind speed for different locations in western Rajasthan has 

#. m w  (#. m*.), ut= q . r f t * h k  (*. m revealed the threshold value at 2 m height as 1.66 m il. 
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+ Jaisal~ner 
-m- Chandan 
+ Bikaner 

Jodhpur 

f z n 8 . 6 ~ ~ ~ V R ~ & ' X ~ ~ ( w f ) ~ ~  

(m : m q w m, 2000-2010) 
Fig 8.6 Wind erosivity (WJ for four selected locations in western Rajasthan 

(Data used: Daily wind speed data during 2000-2010) 

Jaisalmer and Chandan sites have been found more erosive 
than other sites (Fig 8.6). Highest wind erosivity has been 
observed during second fortnight of July at Chandan (2.8 1 kg 
m-Is-'). 

Soil erodibility factor assessment 

Soil erodibility factor was comprehensively calculated 
in RWEQ as the erodible fiaction (EF) and soil crust factor 
(SCF) using data on sand, silt, clay, organic matter and 
CaCO, content as follows: 

29.09 + 0.31Sa + 0.17Si + 0.33Sa 1 Cl - 2.590M - 0.95CaC03 where, Sa is sand content (%), Si is silt content (%), Clis clay 
EF = 

100 
content (%), OM is organic matter (%), CaCO, is Calcium 
carbonate content (%). Thematic maps on both these factors 

1 
SCF = 

1 + 0.0066(Cl)~ + 0.021(0~)~ 
for western Rajasthan have been prepared and presented in 
Fig 8.7. Area covering Jaisalmer, Bikaner, Churu, Jhunjunu, 
Sikar, Jodhpur and Nagaur district of western Rajasthan lies 
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f + m 8 . 7 d 3 d r ~ ~ ~ ~ m ~ ~ ~ ~ ~ 1 ~ i r ~  
(Ji) m h f3@l m ?rm k.w. m) (a) ?I-M rn (w.~.w.) 

Fig 8.7 RWEQ factors in western Rajasthan; (a) Soil erodible fraction (EF) factor and 
(b) soil crust factor (SCF) 

under high EF factor (0.57-0.60). Jaisalmer, Bikaner and 
western most part of Jodhpur lies under high SCF factor 
(0.69-0.84). 

Hyperspectral signatures for assessing soil erodibility 

Soil samples (N=138) from different locations in 
western Rajasthan covering Jaisalmer, Barmer, Jodhpur, 
Pali, Churu and Jalore were collected and analysed in 
laboratory to generate soil spectral library at VIS-NIR-SWIR 
(350-2500 nm) region of the electromagnetic spectrum along 
with the measurements of basic soil properties (Fig 8.8). 
Subsequently, soil spectral information was related with 
basic soil properties to develop spectral reflectance-based 
algorithms for the rapid assessment of soil erodibility factor, 
soil crust factor resources and other soil resources of arid 
regions. Sand and clay content of arid western Rajasthan 
were satisfactorily estimated from linear models involving 
principal components as the input variables (R2 = 0.41 to 
0.43). Organic carbon content was also found satisfactorily 
correlated with spectral data (R' = 0.27). 

Installation and testing of agro processing machines 

Pedal operated cleaner-cum-grader, pearler, dal mill, 
flour separator, and grain mill were installed on the 
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\X;avdagtl~ ( r u ~ ~ )  

* 8 . 8 ~ h * h * m * w ~ ~ & ~ m J i T * ~  
( ~ R i r ~ ~ 4 ~ ~ ~ ~ ~ ~ ~ - ~ & ~ m 8 )  

Fig 8.8 Selected reflectance spectra for open dune and arid grassland situation from Jaisalmer, Rajasthan; 
field views of sampling locations of the selected spectra are shown in the bottom two frames 

& d W foundation and fitted with fastener bolt. These agro- 

~ ~ f h T ~  (~~=0.27) 1 processing machines were commissioned and initially tested 
for long term trials. Pedal operated cleaner and grader 
consists of grain hopper, sieve box, blower, driving and 
eccentric unit. The machine was operated manually and 
initially tested. Results indicated that it can clean pearl millet 
with a capacity of 265 kg h-'. The machine was further 
motorized with 0.5 hp single phase motor, which increased 
the cleaning capacity fiom 265-410 kg h-'. Cumin cleaner- 
cum-grader was tested with different crops and the output 
capacity was observed with cleaning efficiency of 85-90 per 
cent. 

Field performance evaluation of manual drawn and 
tractor drawn FYM applicator 

Manual drawn FYM applicator was tested to spread 
FYM on the ground surface and tractor drawn FYM 
applicator to place FYM 100-150 mm below the ground 

m;rs Tq pm rm ilw % surface, respectively in the field. Results indicated that for 

3TR-h both manual and tractor drawn FYM applicator had an 
application rate of 4.5-5.0 t ha.' for surface and subsurface 

ifiP6ir fkFFT + WE application of FYM. 
~ i f i P 6 i r ~ ~ ~ d ~ & W E ~  100-150 
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The total energy requirement of tillage implements for 
disc harrow with planking operation in the field sown with 
clusterbean and sesamum was found to be 421.3 MJ ha.'. 

Development of watermelon seed extractor 

At the first stage, plot thresher was modified to use it for 
separation of seed from watermelon. Experiments were 
conducted successfully for separating seeds from the 
watermelon, however, problem due to clogging of the screen 
was observed. Meanwhile, a new design of watermelon seed 
extractor was prepared and the machine was developed (Fig 
8.9). It consists of rotary aluminium conical unit with 
sharpened edge on its periphery operated by 0.25 hp electric 
motor and mounted on MS angle frame. Watermelon h i t  
was first cut into two pieces and then placed manually on the 
rotary conical unit to separate seed and pulp from rind. 

% 8 . 9 ~ $ l T % F & - d T & W h  
Fig 8.9 Water melon seed extractor 
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Theme 9: Socio+conomic investigation and evaluation 

Enhancing pradnctMty and resIHence of the dryland 
production ayatems 

Swh+conomic survey: S o c i o - m m i c  gurvey was 
conaucted at G o v d p a  d m a g a r  villa- of Jodlrpur 
district in Rajasthan. Total human population of Govindpura 
was 986 with male:female ratio is 1.05 andthat of Mamagar 
was 2942 with male: f d e  ratio of 1.13. Total area under 
cultivation in Govdpura was 8 12.64 ha in which 26.12 p a  
cent land was under tubewell irrigation, whereas in 
Mkwgarit waa 2324 ha of which 24.37 per cent area was 
&tube well irrigation. Prelimkuy hdings ofthe survey 
in these two villages showed cultivated area per household as 
4.83 ha and 4.10 ha in Govindpura and Mamagar, 
respectively. The general cropping pttems of these two 
villages are given in Table 9.1. 

Majority of the fanners in these two mmyed villages 
owned 1-2 adult cows and milk of these mulch animals was 
mostly used for domeslic consumption Farmers having 
assured irrigation sources reared buffaloes and milk yield 
fiom these buffaloes was used for both domestic 
cmswnption and sale. The number of adult goats in majority 
of the households ranged from 1 to 4. Sheep was reared only 
by few farmers in the viUagea belonging to a specific caste 
groupandtheaveragehmdsizerangedhm 10to40. 

Soil characterization: Three h u m i d  twenty surface 
soi l  tamplea were wllected from Govindpra and Mamagar 
villages in Jodhpur district, D h k m  and Dhokvillages in 

-- 
I - 4 

Annnal f i r #  kl millet, g m  mom guar, mmum, castor, Vegctabk, fodder p r l  millet aud 
crops cotton, omion, 1- foddea pearl millet, water melon lncane are grown only lmdea irrigated I (both ~ c m ~  and hybrid l d e t i e ~ )  mmiitiolls 

Mustard, cnmin. hbgol, wheat (hybrid e e s )  

I I -  1 
Wheat p m  only nuder irrigated 
conditioms 

I 
H o r l k u l t u r a l ~  GooPlda,ber Not on . I - .  Only few 

plants planted on the hdm of k. 
I I farm 

Mdtipuqme trm P m q h  cineraria, Tcromcllu A z d m c h  P. cincmria was the domima tree 
I m s >  
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B m e r  district, d Damdam, Dhedha, Dhidhoo and 
Sanlcadia villages in Jaisalmer district, and geographical 
locatim of sampling points were recorded using globd 
psiti- system (Garmin m model). Laboratory 
analysis of the collected mil samples revealed highest soil 
organic carbon and soil fertility status in kbadin runoff 
fanning system at Damodara and Dhedha villages. In 
addition to this, soil sodicity was also measured in k h d h  
sy~tem. In general, soil organic carbon and nutrient  tatu us 
was observed higher in irrigated areas than raided d open 
scrublad (oradgochar). It was r e d d  h laboratmy 
d y s i s  that about 99 per cent of the vies were low in 
SOC, all samples were low in nitrogen, 59 per cent of 
samplw were low in available phosphorus, 14 per cent of 
samples were low in available potassium and 49 per cent of 
samples were low in available sulphur. 

Characteriaation of rund t FiRy nine 
groundwakr samples along with geographical coordhtes 
of the respective well were collected fmm 8 villages in 
Jodhpur, Barmer and Jaisalmer district. Electrical 
conductivity (EC) and pH of water samples ranged between 
0.39 and 10.90 dS m" and 7.05 to 8.75, respectively. Among 
water soluble anions chloride and sulphate  on 
varied h m  1.2 to 70.8 me  and traces to 30.60 me L-l, 

respectively. The carbonate and bicafbonate concenhtion 

varied b m  0.0 to 3.8 and 0.05 to 9.05 me Lml, respectively. 
Sodium is the dominant cation whose wncenhtim ranged 
hm0.95 to 81.95 me L-'. About 11.9,64.4 and23.7 per cent 
water samples showed EC in the range of 0-2 dS ~ ' ,  2 4  dS 
m" and >4 dS d, respectively. Similarly 69.5, 102 and 
20.3 per cent water samples showed RSC as permissible, 
moderately safe andunsafe. 

Biomas~ of M e r e n t  components in khmif~e.ason: 
Bio~~la~ss of trees varied between 15.6 tha" at Dhok village 
and 39.8t hilat Mansagar village. Average shrub biomass of 
8 surveyedvillages was about 9.0 t hgl. Crop biomass ranged 
h m  4.1 t h i 1  at Didhoo village to 9.1 t halat Mansagar 
village. Grass biomass was maximum in Mansagar village 

(5.7 t ha") and minimum in S a h i a  village (0.4 t ha-'). 
Overall, total biomass was maxhum in Mansagm village 
(67 t ha4) and minimum in Dedha village (29.9 t ha4). 
Bi-s distribution among different wmpwents hdkted 

- 3 ~ ; r f t 3 r n m ~ ~ m  that free cwlribution of tree biomass to o v d  biomass was 

m 4 ~ m m * 3 ~ 1 1 + 1 ~ ~ a  
maximum (57%) in all surveyedvillages (Fig 9.1). 
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Trees I Shrubs Crops Grasses 

% X ~ . I ~ & ~ ~ , ~ ~ ~ T ~ ~ % ~ & ~ T I ~ ~ ~ & ~ & T T & ~ ? ' J T  
Fig 9.1 Proportion of tree, shrub, crop and grass biomass to total biomass in eight selected villages of Jodhpur, Barmer and Jaisalmer 

dhEI 38.6 d dk dhEI TSJ$ 5.0 d TI$ l  dhEI Adoption and impact of pressurized irrigation in Luni 

In transitional plain of Luni basin at Jalore district, the 
average age of farmers who adopted pressurized irrigation 
system (PIS) was 38.6 years with average education level of 
5 years in school. The main occupation of farmers who 
adopted the pressurized irrigation technology was 
agriculture while livestock rearing for milk production was 
the subsidiary occupation for 98 per cent of the farmers. 
Among the adopters, 55 per cent farmers represent medium 
category having average land holding of 6.6 ha and tube well 
as source of irrigation water with average pumping hours of 
6.8 hrs. 

~ ~ ~ & 1 0 ~ 1 0 0 ~ ~ ~ 3 m ; r m r  Among the adopter of PIS technology, 70 per cent 

w, 57.5 m 3 fi 3 m ; ~  m j; 50 9*rl + farmers adopted drip irrigation system while 75 per cent 
adopted sprinkler irrigation system. Majority of the farmers 

Jm;rmr I  fhl$ * (60%) adopted the PIS technology during last three years. 
d F * d, *, dr m, Extent of adoption varied from about 10 to 100 per cent of 
q q ,  m, m, k, % *, e, -i$ & M owned land, whereas 57.5 per cent farmers adopted the 

d ji. h, $ rw f a I rn ~m;rr;t technology on more than 50 per cent of their own land. The 
major crops cultivated by the adopters using PIS were m a m 7 mustard, mung bean, caster, pomegranate, clusterbean, pearl 

(90%) TI$ -sy$t Wd& ;Ift d d millet, isabgol, ber, wheat, fenugreek, sweet potato, cumin 
qjq$i 4 =& (go%), rn $4 and chilli. The beneficiary farmers did not perceived much 

( 6 0 % ) , & 3 h ; I f t h f m , & ~ ~ T d ? l  constraint except that of damage by squirrels to drip lines 
(90%), while the non-beneficiary perceived the non- * a ' irrt ji. e suitability oftheir cultivated lands for PIS technology (go%), 

4 . = R d r d ~ . r f t h r n ~ ~ l  high initial cost of the PIS (60%) and lack of knowledge 
about procedures to purchase with subsidy (50%). 
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Theme 10: Technology assessment, refinement and training 

On-farm assessment of integrated farming sptems 
Improved crop production technologies, crop 

diversfidon a d  limtock mamgement practices were 
inkoduced to increase the production and income of farmers. 
The incraw in the gross income of small, medium and luge 
category of farmers was 54.52, 31.02 and 18.49 per cent, 
respectively h e  to interventions. The highest increm in 
crop production was recorded with small farmers (76.28Y0). 
Capacity building training programme for farm women 
related to vegetable cultivation were also orgmised Bhindi 
(Megha] and radish (Selection-1) with improved cultivation 
practices recarded net returns of 'i 82000 hL1 and T 1,10,500 
hi1, respectively. Use of improved livestock management 
practices showed maximum increase in gross income of 
medium -em (35.20%), which was 62.43 per oent higher 
oversmallfarmers. 
Andy& of htegratlon of technologies by farmerrs in 
Band area8 

The Batmi plain in Bhujduka, Kachchh district of 
Gujmt is 4000 Idsalt &e&d arid p h .  Bmui ma 
 comprise^ of 48 hamletslvillagw organized into 19 
Panchayats with a population of approximately 40,000 
people. Banni grassland is the largest natural tropical 
grassland in Indian 9ubcmhent. There are more than 22 
pastadst communities in Banni area, know as Maldharies. 

Mddharies are generally landl~s d depend upon 
village commons ( G a u c h )  for their livestock rearing. 
Cattle largely K d m j  cows, Banni bdMo, camel, sheep and 
goat are the domesticated wimals. Of late, there bas been 
shiR in livestock population formerly dominated by K d m j  
cows to one now dominated by Banni buffalo. The shift in 
oocupational pattern h m  livmtock breeding to livestd 
grazing forpdwtiun of milk and milkpmducb for external 
market is because of establi-t of datry units and change 
in vegetation pattern in Banni area, among others. Banui 
buffalo has genetic potential for higher milk yield even lmder 
a d m e  climatic conditions of dmught. Camel is largely an 
m i d  of tratlgport and its milk is consumed in m e  meas. 
Fodder scarcity during droughts year and lack of medical 
W t i ~ a r e t h e m e j o r c ~ f o r ~ c ~ m m u n i t y i n t h i d l  
area Handicrafts, embroidwy, leather work wood carvingg 
a~ the major non-agriculture enterprises in Banni m a  

Participatory tree nnmrimi ~tablisbment 

The tree seedling preference analysis in target vdlage~ 
revealed that seedlings of budded ba, gonda, khejri, kumat, 



iTh5 201 4-1 5 
Annual Report 2014-15 * Research achievements 

1- 

I-,., I". I l-l.,,,\l\l~ *\ -,I.$. 
Fig 10.1 Developed solar PV duster 

etc. are the most demanded. The factors like non-availability 
of seedlings, water scarcity and grazing are the important 
constraints in planting of tree seedlings in the field. The 
quality seedling production study conducted at lead nursery 
revealed the significant influence of bigger polybag size (15 
cm x 20 cm) and nursery mixture (soil, sand and 
vermicompost) on growth, biomass and quality of khejri 
seedlings. 

Satellite nurseries in villages' viz., Bhujawar, Bhandu 
and Chandan were inaugurated at community land in 
participatory mode with fencing and watering facilities for 
mass seedling production. Total of 71 11 quality planting 
materials including eleven Bougainvillea varieties, ber, 
gonda, khejri, papaya and other multipurpose tree seedlings 
were produced at CAZRI and satellite nursery at Chandan. 
About 3381 seedlings were sold from lead nursery, CAZRI, 
Jodhpur. 

Dissemination of CAZRI developed solar devices and 
their refinement for rural areas 

Five solar devices, namely, solar PV dryer-cum- 

;dh -4 *,a. --..+r*, a4: 
winnower, inclined solar dryer, animal feed cooker,~solar PV 

*-,3m*p,*Mm*h duster and non-tracking solar cooker were selected for 
dissemination in one village each in Jodhpur and Pali district. * * * ' t-t a4.sh $ MoU for manufacturing solar PV duster (Fig 10.1) has been - i%W I *.a. (% 0.~1 Y: * signed between ICAR-CAZRI, Jodhpur and a manufacturer. 

'P f%fTZid m ~ Two units of PV duster and six units of animal feed cooker 
Td I e.8. m * d & W ?J m * * m: have beenmade for installation. Aquestionnaire for selection 
m ~ M ~ ~ ~  of villages and farmers has been prepared. 
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em 10.2 m * JiT m 
Fig 10.2 Dissemination of improved farm technologies 

m 1 m - d m Dissemination of improved farm technologies and 
3llmFl constraints analysis in Osian tehsil 

Crop trials: To disseminate the improved 
technologies, 86 demonstrations were conducted during, 
summer, kharifand rabi seasons in Bheenjwadia village of 
Osian tehsil, Jodhpur (Fig 10.2). The mean seed yield of 
moth bean (RMO-225) was 486 kg ha.' compared to 350 kg 
ha.' with farmers' practices. Due to the improved practices in 
clusterbean, yield of HGS-365 and RGC-936 was 666 kg ha.' 
and 724 kg ha.', respectively as compared to 585 kg ha-' with 
farmers' practices. In case of pearl millet (HHB-67, RHB- 
177 and Raj-171), the seed yield increased by 10.68, 57.75 
and 26.20 per cent over farmers' practices. In another trial, 
the mean seed yield of castor (GCH-7) was 1870 kg ha.' 
compared to 1525 kg ha.' of local variety. In case of fodder 
crops, the mean seed and straw yield of barley (RD-2052) 
was 2935 kg ha.' and 3368 kg ha.', respectively, whereas the 
green fodder yield of pearl millet (Rijka) was 70143 kg ha.' 
after 5-6 cuttings and oat yield was 36500 kg ha.' after 2-3 
cuttings. 
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Rod ml: In rodent oontrol experiments, 
success w m  w e  ~aiting with zinc phosphide ranged h m  
62-66 per cent invarious M m ~ c r o p s  lilre pearl millet, mung 
bean, moth bean, clusterbean on Cdays a f k  m t  

@AT), whereas, success was only 48.27 per cent in 
groundnut. A follow up trealmnt was required in groundnut 
with bmmadiolme (0.005%) after zinc phosphide baiting, 
which increased the control up to 80 per cent after 15 DAT. 
Integration of  acute rodenticide (zinc phosphide) with an 
d c u a g u h t  mdenticide @romadiolone) as a Mow up 
treatment in mbi craps proved best in registering 77.77- 
81.48percentcontsolinmustard, wheat andcumin fields. 

Neem cake: The seed yield of improved variety GC4 
was 28.23 per cent (495 kg h

i

1) higher compared to 386 kg 
hi' of local variety. Application of neem cake @ 150 kg ha1 
increased seed yield by 14.76 and 17.87 per cent, 
respectively in G C 4  and local overcontrol. 

Mara sena: Seed treatment of cumin (GC4) with 
maru sena, a bhontrol agent against wilt, was carried out at 
1 1 farmers' fields. The mean seed yield in mted  plats was 
5 1 8 kg ha' with 4.64 per cent increme in yield over umeated 
plots. However, the effect of b i m t  was more distinct on 
local cultiw, where the yield in treated plots was 6.47 per 
cent higher compared to untreated plots. 

Rodent survey and management 

Rodent rsnrvq i t a d  
Exp1rnh-y m e y  m nve hab~trrts m the N- 
Command area inRJlm;fseason (main crops were groundnut, 
castor, mmg bean, math bean and c l w ~ )  revealed the 
predominance of IZrfwa indica (44.44%) followed by 
Mertom M m e  (33.33%)). Other species trapped were 
M w  mwcuiw, Aatdmrs ram and Fmmbuiw pennumi'. 
Damage was more in perennial grasses available in the 
sumding fallow la&, whereas in field crops damage was 
mainly in the peripheral region near bunds. MiIhdia 
meltada was not trapped this time and M. h u m h m  was 
trapped from rajnfed and fallow habitats, when its burrow 
density was very high ( 3 4  h m  m"). The overall tarp 
index was 3 rodents uer 100 tram ni&t-'. 

Rodent SUI in Leh I In Leh, four species of 
radents were trapped h n  different habitats. In crop fields, 
field mice Mrs booduga, in godowns and shops, R 
iuh~fmiw and in grassland vole (Pijlmys l e u w w )  and 
marmot (Mmoba himaiay~a)  were trapped 
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Outreach extension activities 

Mqq-h (m) b; 3 j - m -  Extension activities under Tribal Sub Plan (TSP) 

W&TR% & W V h  1731 W f h T k h  d 173 1 tribal people were benefitted under this plan from 
FlTThI ~ .rnr I rft;S & W% $l WFlW d & f?T'? d different districts of country. Different aspects ranging from 
i3T i%d'JT .rnr * a * d TPiT '+VFfJ water management, horticulture, soil amelioration, soil 
TEKR @ a CWlTTdl  d % fSiiPI & *, fertility, livestock management, HRD trainings to women 
* J  & M* empowerment were taken up. 
~ ~ d d T P i T ~ m m R s r m l  

Target area 

w f ? m & m - ~ j ; & m ~  
Interventions undertaken in selected tribal areas in Indii 

1 - c s  Interventions 
(women %: 

Rajasthan 

I nernia, Dungarpur, 

Gogve and Karanjoshi 
in Satara, Maharashtra 

Nang, Stakmo, Egoo, 
Phey, Saboo, 
Khardung, Thiksey, 
Dumkar, Tiri in Leh 
and Kargil, J.K. 

MAREC Sangla, RRS, 
Lw, RSS, Lari and 
HAREC Kukumseri in 
Lahul-Spiti, H.P. 

Distribution of seeds, fertilizers, saplings of fruit trees, livestock (bucks and rams) 
and construction of rain water harvesting tanks for drinking water. Training on 
integrated resource management for livelihood improvement for tribal community 

Community hiring of (i) diesel water pump to draw water from Koyana-back-waters 
for irrigation and (ii) power tillers were introduced. Distribution of seeds (wheat, 
gram and french-bean) and fertilizers for rabi crops. Ninety-nine goats along with 3 
bucks, and 968 improved poultry birds distributed to augment income. 

Distribution of saplings of fruit trees (apple apricot, strawberries, walnut, etc.), seeds 
of vegetables (cabbage, onion, cauliflower, radish, mustard bhaji, tomato, 
swisschord, lettuce, carrot etc.), and seeds of crops (oat). Training on trout farming 
(Chushot village), conducted scientist-farmer interaction meeting and on-field 
interaction meet. 

Distribution of seed, planting material, irrigation system and tools, training on 
biological control agents in apple, advances in nutrient and water management. 
Training on horticultural activities and irrigation systems. Implement 
Demonstrations and Frontline Demonstrations (FLD) 

Distribution of mango seedlings under TSP in Berania - Dungarpur Distribution of improved seeds under TSP in Leh 
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Hot Arid Network 

l d w i m T & & d d m @  A meeting of partner institutions of Hot-Arid R & D 

r-, *; @ F3 r-, mi Network viz. TNAU Coimbatore, MPKV-Rahuri, 
ANGRAU-Hyderabad, MAFSU-Nagpur and UAS-Raichur 

n.a. @ mi was organized on June 12, 2014 at Central Arid Zone 
'@ - @dhKVT' .rmgi. aorr @ -' Research Institute, Jodhpur. TehsiVmandal wise map of arid ' -rrw v, 20 * * mm it areas of Maharashtra, Andhra Pradesh and Karnataka was 
T F l T ~ & l  developed as a result of network. Four districts of Andhra 

Pradesh (Anatapur, Kurnool, Kadapa and Chittor) and five 
districts of Karnataka (Bellary, Koppal, Chitradurga, 
Raichur and Gadag) were wholly or partly arid. Arid region 
in Maharshtra was not contiguous with the arid region of 
Karnataka and Andhra Pradesh. A part of it was located in 
South of Maharashtra i.e. Solapur and Sangli and the other in 
north i.e. Dhule. 

Cold Arid Network 

Under the cold arid R & D network of CAZRI, Jodhpur, 
four institutes viz., CSK Himachal Krishi Vishvavidyalaya, 
Palampur; GB Pant Institute of Himalayan Environment and 
Development, Almora; Sher-e-Kashmir University of 
Agricultural Sciences and Technology-K, Srinagar and YS 
Parmar University of Horticulture and Forestry, Solan, 
Himachal Pradesh are partners. A meeting of partner 
institutions of cold-arid R & D Network was organized on 
June 12, 2014 at Central Arid Zone Research Institute, 
Jodhpur. 

In HMAARI, Leh (SKUAST-K) training on offseason 
vegetable cultivation through Polytunnels was organized. In 
Spiti region standardization and demonstration of 

GRT**gJ$ Off-season vegetable cultivation through Poly-tunnels at 
View of land preparation using small tractor under TSP in SKUAST-K (HMAARI, Leh) 

Gogave village Satara district 
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mechanized awwingofdifferent ~ ~ d e m ~ ~ 8 m t e d .  In 
Ladakh, trainings an protected vegetable p d u c h q  
pruning and grafting of h i t  &ear, low tunnel technology for 
vegetable, melon, cumhit production were pmvidd 

Medium range weather forecast data of coming five 
days was received h r n  Regional Met Centre (RMC, Jaipur) 
of India Meteorological Department, New Delhi, twice a 
week on Tueday and Friday. Agromet-advisory bulletins 
were prepaTed on same day hr farmers of Barmer, CChuru, 
Jalore, Jodhpw and Pali distriEts based on crop condition, 
past weather and medium range weather forecast. Total 96 
such bulletins were issued during 2014. The bulletins were 
E" ted through local newspapers, radio, TV, internet, 
K m ,  officials of state agrkulture department and perswal 
contact with h e r s .  The weather forecast received h m  
RMC, Jaipur was verified by comparing it with observed 
weather data and computing various forecast v e d i d o n  

indic~. During the year, 72 (Chum) to 84 per cent (Pali) 
forecast of rainfall events was correct while, duringmonsm 
season 62 (Churu) to 78 pa cent pali) forecast was correct. 
Regarding magnitude of rainfall, 68.2 (Churu) to 80.2 per 
cent {Jalor) forecast was in usable category dmhg ~ year. 
Usability of h u m  temperatrrre forecast was in the range 
of 51 (Chum) to 62.2 per cent (Jalor) during the year. 
Mimimum kmpmture forecast in usable category ranged 
h m  47.7 (Pali) tu 73.6 per cent (Barmer). In general, the 
correlation wel3icient of observed and forecast temperaturm 
showed declining trend with increase in fmxaat days. The 
correlation w&ient was himy significant fm observed 
and forecast maximum temperature (0.88-0.89) and 
minimum temperahre (0.93-0.95) duriq the year. 

Agr ic ture  Technologim Information Cenlre (ATIC) 

A total of 5783 male farmers, farm women, 
~ t l ~ e e s  and cenWstate officials visited ATIC 
cenh and have been appraised of btitute activities and 
technologies. Besides this about 46390 seedlings, 6056 kg 
seeds and processed plant materials were sold to the 3325 
farmer bdciaries .  21 1 farmem were provided soil and 
water samples analysis facilities. 
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m G T a r n ~ M d 4 d ~ ~  
State wise groups visited ATIC and Institute 

s t a t e 7  Numberof Fanners -stmdenfl- CdmUState dkem etc 

Male Female I- -3 :--.. Female 

Rajas- 89 1736 933 64 13 

Gujmt 08 52 173 85 30 08 02 

--& 

Delhi 

&ma&ka 

Utmhaud 

Unar Pradesh 

Himachal- 

Harym 

Tamil Nadu 

Total 

~ 3 ~ ~ ~ : ~ i ~ ~  Tkainings organized for farmen: 337 tsainings were 
w m  y4 ?i:.a.&. 3 mr m 337 d3rm dm organized for farmers by r e g i d  research stations and 
~ G R W ~ G E W I ~ I  K W  of the institute. 

~ m * ~ ~ m ~ + j f * T l d m  
IMds of Onampus and Off-campus trainings impartad to the f m  

subject 

By division of N W  Remums and Bnviromnent 

Intemted mource management -= - 
By di- of Integrated Land UIE Management and Farming S y w  

orffanicf- 01 100 

~msery informationcum - m t  qm 01 50 -- - - 
By divj,im of five-w S ~ B & ! -  Mamgmmt 

Fmge pPoduction d livestack foeding 02 55 

m w  01 344 

Women in pwkm and limtock development 01 72 

By division of T d a  of Technology, Training d Production Economics 

Improved ugri- prucfha of Matjfcrops I 15 

Improved cultiwionpmdm clusmbem I 26 

Improved production in cumin 
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fodder pmiwtim technologies 

odent managemwt in &$and mbi cmps 

ertilizer mmagemmt in rabi veg&ables 

and pest control in tomato, spinach and radish 

and pest control in rabi annual uqa 

and pest mamgemmt in mbi aunual g a p s  

Bpinach and a) 
1 

Use of &pegti& in cumin 1 16 

a h  P o s h  S W  ( m h d  health camp) 1 50 

Improved vmidw of Rkar i f q ,  Improved w k i i e s  of 12 102 
cumin,Beedtreatmentofcuminwithmarusena,useofneem 
c a h  in cumin, compost preparation, rodent conix~I in k k $  
and mbi crops, f d d a  production tdmology and livesimk 
kdth - - 
hprovedp&ageafpract icesofkh@dr&iam~,  9 220 
vegetable and hrhultme crops, seed bdment, pest and 

mmqemmt, fmd 4 nuidion, mdcdhg avmuea, 
livestock nutrition and health mmagat. 

region: Fed a d  fodder mauagmmt of Banni 4 60 
buffaloes and Kanlcrej cows; feed and fodder management for 
raising Kmmkrej h d h g  bullocks and Bami breeding he- 
b u E d m s ;  strategk of pawtodish to mitigate impact of 
drought on aaimal fodder and water avaihbility; and 
m a r ~ a v e m m f o r s a l e o f e 3 n b r o i d e r e d c l & s ~  - - - 

Y women in Bami regi011. 

'velihood and Scope of horticulture and agrp 2 
forestry based cropping systems I I I I 

BY Project codhdng Cell 1) I 
control and tnmagamnt 03 76 7 01 15 

I " LSO 
By Regional Research Statha Bhuj and KVK, Bhuj 
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-..z 1 7; 7 * +" Cuhhtion practices for k h #  zeaon vegetables 

t p r o k c t h m e a m m i n h ~ f d d c r o p s  

oil samphg, investigation of pro- soils and 

c i d c  cultivalion of seed mites I 

Crop production and d control 

Modem techniques on po~ato d production at high altitude 

in @culture and their mamgemem 

Coqmthg: A step towawh organic farming in cold arid 
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dh dk rrmh: T l T T  2063 Front b e  demonstrations: A h t  2063 fhmem were 
-.if dq gii a g  q$ W t t e d  by various FLDs program wnducted by institute 

a . w F t W T @ ~ h ~ l  at diEerent villages.About 549 animals were vaccinated and 
treated in these camps. 

I By division of Iiwsmcli Production System ml Range 

L i v ~ ~  feeding 170 179 animals 

Forage production 

7 
By Regional Rmeamh Station, Bhuj and KVK, Bhq 

I 

Plant protection 

Seed treatnmt 

Fruit 

Liveatmk - De warming 

Balance feeding 

Ber budding 

Drip w a n  

1ntepte.d pest management 
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Quality hue= of roughage by urea treament 11 

Seed treatment 15 

Vegetablw production technology 20 

r'ermi oomposting 10 

[mprovedvariety, INM&IPM 

Livc~tock prcdudm Inmagmmt 

Bio-agents, b i q d c i d e s  for uop disease mamgmmt 

bw pefi management 

Rodentcontrol 

weamem of AcaciQ seagd 

AgmfmtIy - MPTs 

HwneSciulce 

Redudon of mordity in khjri tree 

m M I T r m d T F i 3 e m 4 ~ d 6  Sponaored training progrnma: Institute had 
r-4 Q I conducted a runnber of sponsored training programs for 

& m~ -1 + q & & i; & &educating the h e r s  with various technologies d their 
?Fmsrmr am am - fi R . p l ~ f i ~ . A n u m b e r o f o t h e r ~ t e n s i o 1 1  activities a d  

zTrdhr*.riRl field days were celebrated by KVKs and divisions of the 
institute. 

~ * t d * + a + , ~ m - ~ m ~ ) ? i r ~ * * m  
FLDs to address climatic w h m b i l i t i ~  by KVK Jodhpur sponsored by TDC-NICM 

~ r m n l m o u r c a ~ t  

Village climate risk mmapmt  committee (VCMCRC). 
meetings. Purkhawas. Jodhpur 
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s n d % f i : ~ & ~ ~ ~ ~ f i  Exhibftions: The institute orgdzedfparticipated in 
- &bitions on following occasions to popdark its 

3 r ?  4 & technologies and to create awareness among the masses 

d W T h l  about the activities and achievements of CAZRI. 

d 2014--15 3 & 
Spomwed training programs during year 2014-15 

-P- I#) sponsorenbs 
Male Female Total 

I wgankd by RRS. Bhuj 'I 
I 

I 
I 

Training cum awareness on " ~ m  of Plant 130 70 200 PPV&FRA 
Variety and Farmx's Right Act 2001" on 24 
February 2015 

GO NHM, J* 

Field day om 
M" 

h a t e d  Plant Specie# of Thar 100 100 DBT 

Farma's xientist htemcth and Mateera Field Day 70 

Rain water humsting 

Marketing of different conrmodities 

Seed spices p o d d o n  ~ 1 o g y  

organic- 

oilwed proauctiw ~ o l o g y  

F o a d e r c r o p ~ m ~ g y  

Improved agricdtnre implements for crop 30 05 
P- 

Weed mmagamt in rabi crops 30 10 

Awarenwrs of PW & FRA and P.P. technology 

Awarenwrs of PW & FRA and P.P. technologies LO 

R A M  

Integrated kchuologies of arid crops 

Integrated khologies of arid crops 

ATRIA. Deputy Directm 
~ t l l r e ,  Jaisdmer 

I 
SWCD, Pali 

NABARD 

NRCSS, Ajme 

NABARD 

ATMA 

ATMA 

ATMA 

88 PPV & FRA, Delhi 

68 PPV & FRA, Delhi 

08 -University, Ajmer 

33 AlMA,Jodhpur 

25 AlMA,Jodhpur 



W k  2014-15 
Annual Report 2014-15 

m*- 
Outreach extension activities 

Arid hi t  cultiv* 30 RKW. Haai. Dept.. Bikalxz 

Nursery management ~ 1 u g y  of h i t  plants >!-E 21 ATMA,Jodhpur 

Fruit cultivation and other ~ l 0 g i e . s  of arid mwe - 15 ATMA, Jodhpur 

Livestock -t ~ o l o g i e s  

Ve- h t  aid 

Fodder prudnction & l i v e d  

D a b  management 

Integmted farming in arid zone 

Intepted farming in arid zone 

Integmted farming in arid zone 

P P ~ i n f n r i t a n d i l e l d c r o p  

NRAA, Na%aur 

ATMA, Jodhpur 

NRAA, N w  

ATMA, Jodhpur 

ATMA, S a h r h a h  (Guj.) 

ATMA, Jodhpur 

ATMA, Jodhpur 

ATMA, Jodhpur 

ATMA, Jodhpur 

PP nxwme in Rabi crop & other arid t d n o l o g k s  26 ATMA, Jodhpw 

Field day I 

Radio tab 
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NatnrecrPextensiondvity 

Diagnostic visit8 21 

visits 

- s a d a n  

Animal health camp 1 0 2  

Self-help group oonveners meetmgz 

Scientid farmem i n t m c l h  

Agriculture education week 1 0 0  

Celebdm of imptmt  day^ (Agriculture Women day, 
women health amp, R m w  ~01llr0U& Ireahmtl 
stored grain pestal PET & FRA, 5 Campaigns) 

Iiixhmiirms c o n d ~ c i p a t c 4 l  by lh institute .- - -- 
May 1-3,2014 , lJndRaj&ScienceConp Dr. M.K Modi, University 

I Newai, Tonk (Raj.) 

May 5.2014 *try Day ICARXAZRI, Jodhpur 

May 7.2014 lCARFoundati0nDay ICARCAZRI, Jodhpur 

August 7.2014 ]CAR- AgcicularralEducationDay ICAR-, Jodhpur 

A u g ~ ~ t  9-10,2014 KisanMela DIHAR DRDQ Leh Laddakh, Jammu at 
Kanhmir 

August 11-12,2014 shree Veer Tejaji Pashu Mela V W P  -, Nag= Wj.1 

August 29,2014 Khan Mela ICARGURI, Regional Station, Leh 

August 30,2014 

- 
October 1,2014 

October 13,2014 

October 15,2014 

November 12,2014 

December 1&11.2014 

~ , ~ m m u & ~  

KisanMelrm 

htitnte Foundation Day 

Meeting with MOFDI, GO1 

Visit of Hon'ble Agricuhre Minister, 
GO1 & hkedhg of ICARhtitute 
Directors.stateDep~ts.KVKs. 
Farmers 

N W  Sheep and Wool Fair 

Bharat Nirmrm, Jan Soochna Abhiym 
Mela 

Mega Bx-Servicmm Amy rally 

StateDepaameat 
ofAgricuhe andHwticulaue, Leh 

ICARGURI, Jodhpur 

ICARGURI, Jodhpur 

ICAR-, Jodhpur 

ICAR-CSWRL A v k w p ,  TwL mj.1 
Merb City. Nagaur 

Shergarh Tehail. Jodhpur 
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1 Date Occasion Place 

January 2-11,2015 Pashchimi Rajasthan Hastsilp-Utsav-2015 Dashara Maidan, Jodhpur 
Mela 

January 3-7,2015 

February 3-6,2015 

February 16-17,2015 

February 24-26,2015 

102"~ Indian Science Congress-Pride of Mumbai University, Mumbai (Maharashtra) 
India Expo 

1 2 ~ ~  Agriculture Science Congress-ASC ICAR-NDRI, Kamal, Haryana 
India Expo 

National Agriculture Science Mela and 
Kisan Sangosthi 

21st Sarson Vigyan Mela and Kisan 
Sangosthi 

February 28-March 2,2015 111~ Rajasthan Science Congress 

ICAR-NRCSS, Ajmer 

ICAR-DRMR, Bharatpur 

Manipal University, Bagru, Jaipur 
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Intellectual property management and 
commercialization 

1. MoA between CAZRI and Sowbhagya Biotech Private 
Limited for Nano- nubkt (Zn) technology 

2. MTA signed between CAZRI and Agricultural 
R e s d  ShfioH, K. Digraj, District Sangli, Mahadma 
PAde h h i  m e t h ,  Rahuri (M.S.) and Achmya 
N.G. Rmga Agriculbml University, Agricultural 
Research Station, Anantapur, Andhra Pradesh, 
regarding supply of propagation material of Optuniia 
fim indica, spineless Gactus 

3. MoA signed between CAZRI and Protection of Plant 
Varieties d Farmers Rights Authority (PPV & FRA), 
New Delhi, regardin% the development of guidelines 
far the conduct of test for dislimtiveness, uniformity 
d stability @US) in horsegram, clusterbean d 
la-s 

Institute Technology -t Unit (ITMU) facilitated 
signing of MoU between CAZRI and various agencies as 
follows: 

4. MoU signed between CAZRI and PAU, BITS 
regarding Nano nubients (Zn, P, Fe, Mg ) and Nano 
induced polysaccharide powder 

5. C d t a n c y  (advisory) provided regarding ass~sifls 
feasibility of -nutrient proddon at IFFCO, 
Phulpur Unit 

6. Scientific Knowhow Catract signed with Ashapma 
Associates, Jodhpur regarding "Solar PV duster", 
"animal solar feed cooker" and 'kclined s o h  wef'. 

7. Design dmwhgs and material lists of Solar devices 
sharedthrough a m d e n t i a l  disclosure agreement 

1. Infomalion submitted to the National Biodiversity 2. Reply submitted to the ptent ammey with respect to 
Authority, Chermai regarding patent application Nos. the First ~ ~ t i b n  Report of patent application no. 
27 121DEU2007 (Anovel method for isolating aloin by 13Hl/DELQOO8 entitled " Jaidmeri preserve and 
extraction from yellow sap of Aloe vera), candy hm Toosh (Cibullw colocyrtthis)" and patent 
262/DELd2008 preparation and method of processing application no. 1374/DELQO08 entitled 'TeQym 
of Aloe candy h m  Aloe species), 1381/DELQO08 chums h m  Toosh (CiatrIIw coibqmthis)" 
( J a b h a i  preserve and candy h n  Towh (Cibulh 
mlogmthis) and 1374/DELd2008 (Petpyara churna 3. EXhibiti~-Curn-III~ofl Meet was organized on the 

bmToosh (CitrdIils colqmthis) theme Agrienhpmmm Initiative. 
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Consultancy Project 

Development of green oelt in 56 ha area a~ M/s Rajasthan Rajya Vidyut Utpadan 
Chhabra Thermal Power Project (CTPP) Stage Nigam 
11, RVUNL, Chhabra 

Guiding for exploring the possibility of Joint General Manager Indian Farmers 
production of nano-fertilizer by IFFCO Fertilizer Cooperative Limited, 

Marketing Central Office, New Delhi 

Formulation of rodenticide (Zinc Phosphide) M/s Excel Crop Care Ltd. Goregaon 
against rodent species by M/S Excel Crop Care (E), Mumbai-400063 
Ltd. 13/14, Aradhana Ind. Development Corp., 
Near Vinvan Indl. Estate Goregaon, Mumbai. 
(RODENT) 

Antirodent testing of Dura-Guard DWC M/s Dura-Line India Pvt. Ltd. FUICO 
(Double Wall Corrugated) HDPE) Duct of Dura Industrial Area, Alwar 
Line India Pvt. Ltd. Neemrana, Alwar 

Evaluation of ant-rodent treated HDPE, PEX M/s Kitec Industries India Ltd. Silvasa, 
and UPVC pipes against rodent attacked UT of D & N.H. 
manufactured by M/s Kitec Industries India Ltd. 
Silvasa, UT of D & N.H. 

Butlay tatu 

21 154% dompleted 

Completed 

Ongoing 

Ongoing 

Ongoing 

T h 3 l  Wd?l* Tl'WH/~evenue Generation from IP assets: 

Received 7 750565 (including service tax) for MoA for Nano-nutrient (Zn) technology and 7 8000 for sharing of 
between CAZRI and Sowbhagya Biotech Private Limited design drawings andmaterial lists of solar devices. 
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ENVIS center on desertification 
Advities of Center 

Publidon: DEN News (Since 1997, Half Yearly) 

Provides on demad Documents on Ddf icat ion  

Free Reprintd AGRIS Databad CAB Database 

Internet bmwshg and E-mail facilities 

Organized: Guest Lmtur~  on "Access to Genetic 
Resources and Benefit by Dr- RS. Rana 
Member, NBA and Farmer Director, NBPGR 

~orldEnvircmment Day (5" h e )  

~orld~esertification ~a~ (l? ~une) 

Children's Day (1 4'~ovember) 

Interacts with other ENVIS Centers, SAARC 
wuntries, National Institutes, Government OIEces, 
NGO's, etc., on data sharing 

Subject 

m-t 
=I  

Livestock Production and hnthagment 

Rainfall 
l7 1 
2 6 1  

m s u s  

S o c i ~ ~ ~ ~ s a u d A g r i c u l ~ ~ m  
l1 I 
MI 

-cation 
30 1 
l 

w.T.3T.q. */~.37.*. W~SIT aml& sftm *Gvl.ll 
Online system for ICAR NETIARS-prelim examination project 

7 + M = r ~ 4 ~ ~ h ~ ~ ~ ~ 8  The mter is fully opmtional and two online 
3 ah r h  1 22 + examinations have been wnducted dwiq this year. The 

2 8 r ~ , 2 0 1 4 ~ & 3 ~ / m ~ ~ ~  D n l i n c ~ o n f ~ N E T - 1 1 - 2 0 1 4 / A B S ~ ~ ) - 2 0 1 4  
ww conducted as per schedule h Sept 22-28,2014. The 

am * * 2015 ' * * anlinc examination for Assishnts (Prelim)-2025 was 
* m ~ m m l y . w . m *  -* o o ~ t o d h J ~ O 5 t o F e ~ O 2 , 2 0 1 5 . T h e m ~  w 7754 ~~~ was dlotted total 7754 candidaka itom ASRB and out of 
dl f?Fd * 2872 dl"Wd 3 dkiT I W d  ZRWiT these 2872 caddates a w e d  in the examination Besides 
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Institute projects 

Integrated Natural Rmwnrce Appraisal, Monitoring and 
Deserliiicatlon 

Productivity and energetics of agricultural production 
systems in Leh 

Integrated natural resources monitoring in arid 
Raj asthan 

Development and assessment of soil erosion 
productivity models for rainfed cropping systems in 
Kachchh region 

Biodiversity Consemtlon, Improvement ofAnnnals and 
Perennials 

Collection evaluation and improvement of kair 
(Capparis desidw ) for superior plants 

Genetic improvement of clustrxbean, moth bean d 
mung bean 

Emichment of variability in L a s i w  sindims through 
wllectim andinducedmutagenesis 

M a r k  based characteridon for improvement of 
guar(CymupC tebragonoloba (L.) Taub) 

Breeding pearl millet hybrid parents and hybrids for 
high temperature tolerance 

Collection, characterization and preliminary 
duatim of sorghum germplasm in arid region 

IdentEmtion a d  cham&rkation of fodder sorghum 
against drought and salinity stress for higher fodder 
productivity in Kachchh region of Guj arat 

PhysicGbiochemical and yield mponses of clu9terbem 
(Cyamoph tefmgomloba (L.) Taub) to salicylic acid 
and its derivatives under water M c i t  conditions 

8 Development of high seed yield genotrpes of 
watermelon (CifrulIw lanatrrs) and colocynth 
(CiatrIIw cobqmthis) for raided situdons of arid 
zone 

Enhancing pure gemhating seed yield of sewan grass 
(Lcasiurus sindicus Henrard) by physiological 
approaches 

Gemplasm collection, evaluation and conservation of 
underutdkd shrubs (Gmia tarrax and Indigofm 
oblong@olia) ofWestern Raj asthan 

a Digitization d dabbase development of the 
biological collections from Indim arid zone 

Development of mapping populations in pearl millet 
(PennCefirrn glaucum L.) for high temperature 
tolerance 

Synthesis of organo-mineral Mlizers from organic 
waste: Development of pduction technology and 
assessing agrwomic f i i e n c y  

a Ass~sment of assimilation potential d porlioning of 
clusterbm under arid weatem plains 

Integrated Arid Land Farming Systems Research 

Physiological basis of effeGts of foliar spray of iron 
and zinc w temperature tolerance of principal crops of 
Indian arid zwe 

Soil moisture conservation studies in Pongamin and 
Lawsunia inemis based agroforestry system in Pali 
region 

a I n t r o ~ m  and evaluation of cactus pear ( W t i a  
$cur-i&a L.) for fruits and fodder 

Development of organic production system for high 
value crops ofarid Zone 

Development of agri-horti.system in rejuvenated ber 
orchard in arid wndition 

Molecular characterization and documentation of arid 
zone fruitcrops 

a Assegsing r e s m  u ~ t i o n  efficiency of integrated 
farmingsystminaridregim 

On-Emu assesmwnt of integrated fanning systema in 
arid region 

Evolving grass-legume mixture for quality fodder and 
soil hprovement in arid region of Gujarat 

Carbon sequestration potential ofagroforestry systems 
in rainfedagm ecosystem inme1 and I1 
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Carbon sequestration potentials agoforestry system in 
hyper arid partially higated zone 

Establishmmt, dwtian d u l d h t i o n  of cactus pear 
(Oplmtia spp.) in Kachchh region 

Integrated Land and Water Resources Management 

Impact of d higalion on soil salinity and water 
logging in IGNP-2 and Narmada conrmand area in 
western hjasthan 

Evalutiw and management of field crops for higher 
water productivity under limited water in arid Gujarat 

Soil biodiversity in p s h d s o f  aridwestun plain 

Hydrological monitoring and interventions for 
development ofBlock-I1 ofBerigangaIksearch Farm 

Status of soil sulphur and related biodiversity in 
transitional plain ofiuni basin 

Production potentid of establihed agri-silvi-horti 
system under diEerent management practic~ with 
micro irrigation system in arid zone of westem 
Rajasthan 

Development of suitable deficit-irrigation schedule to 
impmve crop-water productivity in Bilraner region 

Vegebble produdion through harvested rain water in 
Bikaner region 

Runoffand sediment yield in Kulrma wamhed 

Assessing s o i l  compaction and its amelioration in 
relation to crop root growth 

Improving water productivity through protected 
agriculture 

Evaluation and improvement of soil and crop 
productivity in a khadin system of arid region 

Integrated watershed development with special 
reference to tribal community of Bernia, Dungarpur 
Wj.1 
Quantification of water and energy balance 
mnpmnts for groundnut and summer c l u s ~  in 
arid western hj mthan 

Improvement of live* Produetion and Management 

Understanding the performance of fcdder banla in hot 
aridzone 

Studies on wakr reqhment of arid cattle 

h s s m e n t  o f  produdon potential and impmwment 
of pasture laudunder different management systems 

Plant Prodacts andVdneAdditlon 

a Development of baked functional foods h m  lmally 
available plant soums in wid region 

Integrated Pest Management 

a Assegsing synergy of bio-control agents and neem 
products against soil pests d disases in arid zone 

Dismitim and a-ce of rodents in cold arid 
ecosystem ofL.eh 

Non-Conventional Energy Sourcrs, Farm Machinery 
&Power 

a Design, development of PV-Hybrid structms and 
improved devices for arid region 

a Design, development d performance duatim of 
solar *tion devices 

a Rehement of slectsd agro processing machines for 
arid produce 

a O p h h t i o n  of energy d water use in solar W pump 
b a d  micro-irrigation system for Merent wales of 
operation 

Dissemination of CAZRI developed awlar devices and 
their-t f~~ areas 

 on of PCM thermal energy storage in solar 
dryer for dehydration of fruits and vegetables 

Socbeconomic Investigation and Evaluation 

a Adoption and impact of pre- irrigation system 
in lnmitional plain ofLuui Basin 

Technologyhsessment, Refinement and ~~ 
a Dissemhtion of improved farm technologies a d  

wnslmht analysis in Osian tehsil 

a Ass~sment of food security in some villages of 
Jodhpur district 

a Analysis of integration of technologies by h m m  in 
Barmi  we^^ 

Cop ' i  strategies for livestuck smallholders in the face 
of climate change and soaring feed prices: Case study 
of livestcck mobility in the state of Rajasthan, India 
(ICARDA; US$110168) 

hpmvhg crop and water pductivity in I& 
Gandhi canal command area (ICARDA; US$120000) 

ICAR mega seed project on seed production in 
agricultural crops (ICAR; DSR; T 70 Lakh) 
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All India Coordinated Research Project-National Seed 
Project (Crops) (ICAR; 28.90 Lakh) 

Genetic diversity assessment, propagation and 
wmervation of Marwar teak [Te~10mella undulafa 
(Sm.) Seem] (DBT; 745.45 Lakh) 

N a t i d  network project on arid legumes (2014- 15) 
(ICAR; C 290 Ldh) Design and development of solar dryer with phase 

change material t h d  storage for hedd  and spicea 
crop drying @ST; T 26.3784 M) All India network project on rodent conlml(2014- 15) 

(XCAR; C218 Lakh) 
Development of dual purpose mechanical barrier to 
cmhl  wind erosion with simultaneous u t i k d o n  of 
renewable energy @ST; 'I 25.5 Ld&) 

Production and demonstration of tissue culture raised 
plants & three locations and collection and 
maintenance of elite germplasm of date palm (ICAR; T 
45.0 Lakh) Integrated agro-meteorological advisory services 

(AM)  for farmem of Jcdbpw region NCMRWF @ST; 
7 3.92Lakh) Unravelling biochemical and mlecular basis of 

bacterial and fungal endo-symbiosis for management 
of abiotic stress in plants (NFBSFARA-ICAR; 
T 65.4141 Lakh) 

Forecasting agricullmd output using space, a p  
meteorology and land based obsewations (FASAL) 
WOES-IMD; 7 4.32 L&h) 

U h t a n d i n g  the adaptation mechanism of wild 
forage halophytes in the extreme saline-sdc Kachchh 
plains for enhancing feed moumes (NFBSFARA- 
ICAR; T 193.988 Lalrh) 

Water harvesting based integrated agricultural 
production system for arid region (ATMA; T 8.27 
Lakh) 

Energy and mass exchange in arid grassland 
(SAC; 74.22 Lakh) Value chain on value added products derived h m  

hopirjul~@Tora (NAIF; T 199 Lakh) 
D e s a d o n  status mapping of Rajasthan (second 
cycle) POW-SAC; C 25 Lakh) Nmtechnology for enhanced UtiWon of native 

phosphorus by plant and higher moisture retention in 
aridsoils(NAlP;7614.711 Lakh) Geommphological and lineament mapping in western 

Rajasthan (NRSGDOS; T 54 Lakh) 
Identification and quantification of phosphatase 
hydrolysable organic P sources for plant nutrition and 
refinement of a non-destructive technique for 
phosphatase estimation (NF Scheme; T 265.33 Lakh) 

Pilot Study on livestuck interventim for livelihood 
improvement in Nageur disirict of Rajadm @XU; 
T 15.43Lakh) 

Integrating genomics and plant breeding to develop 
nuixitidy enhced chickpea (Cicer m'eiinum L.) 
(DBT; 727.85 Lakh) 

Vuhembility assessment and adoption strrrtegies for 
agriculture in respect of climate change in arid western 
M a  (NICRA; T 400 Lakh) 

Participatory tree nurseries establishment for 
h i n g  livelihood and employment generation in 
arid Rajasthan @ST; 7 27.87 1 66 Lakh) 

Hawesting, p e g s i n g  and value addition of natural 
resinsdgums(NlNRG,Rmchi;761.15Lakh) 

Developing, commhioning, operating and m e  
an online system for NETIARS-PnAh Ejrmimtion by 
ASRB (2013-14) (NAP; T 26.05 Ldh) 

Development of guidelines for the conduct of test for 
DiarWveness, Uniformity and Stability PUS) in 
horse gram, clusterbem, moth bean a d  lathyrus 
(PPV&FRA; T 13 Lakh) DUS test cmlre on pomepmtc (PFTFRII; T 18.30 

Lakh) Landuse-land cover mapping of J d b p r  district at 
1:10000scale(NRSC;T36.80Lalrh) E s t a b l i ~ t  of field gene bank for arid region 

(PPVFRA; 7 120 Lakh) Agro biodiversity baseline mwey and i&rventions in 
western Rajasthan India: Study across CRP 1.1 Siteat 
scale (Bioversity International, T 5.5 Lakh for one year) Preventing extinction and improving consewation 

status of thre&ened plants through application of 
biotechnological tools (DBT; T 48.384 L d h )  Landuse-land cover mapping of Barmer district at 

1:lOOOO scale (NRSC; 745.86 Lakh) 
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Participation in conference/seminar/sym posium/ 
workshop in India 

Glance 2014, Global Animal Nutrition Conference on "Climate Resilient Apd 20-22, 
Livestock Feeding System fm Global Fwd S d t y " ,  organized by 2014 
NIANP, ICAR and CLEMA, at Bengaluru, India 

d.S. Tripathi Interaction Meeting of VCs. Dk.ctom and PCB organized by ICAR at New April 28.2014 
Delhi 

R.K Singh Seminar cum Workshop on 'Geomorphologid Mapping for Natural May 6-8, XI14 
P. Ratha Krishnan Rewurm hsessment in Rajasthan organized by CAZRI, Jdhpur 

I 

H.R. Mahla Annual Group Meet of AU India Coordinated Research Network w 
Underutilized Crops held at NBPGR, Regional Station, Phagli, Shimla 2014 

2* Innovation matform Meeting CGIAR- Dryland System: Integrated 
N.R. h w a ~  Agricultural Prduction System for Improved Fmd S d t y  and L i v M  

in Dry Areas (South Asia) at CAZR&Jodhpur 
J.P. Singh 

A.K. M i m  7- Workshop d Wb, &wVI at SKAU, Dmtiwra. organid by 

Dheemj Singh ZPD, Zwe-VI, J d p u r  

J .P. Singh Terminal workshop on Lives& Migration & ICAR-ICARDA Project 

I venketaBhan* 
"Copping Strategies for Livestock Smallholders in the Face of Climate 
Change and Soaring Feed Prices: Case Study of Limtock Mobility in the 
State of Rajasthan, Indian held at CAZIU, Jodhpur 

Suresh Kumar Workshop on Impact of Capacity Building Rogpmme at Delhi 

I p* s- 4h Group Monitoring Wmkshop/Roject Review Meeting-cum 5h Meeting 
of the SERB "Start up Grant / Fast Rack Proposals for Young Scientists in 
Eaah and Atmmpheric Sciences" held at Univemity of Kashir 

P.K. Roy 30' Annual Workhop of the All India Network Roject on Arid Legumes. 
RVS Krishi Viahwavidyalaya, Gwalim. 

A.K. Misra ICAR-DAC Intdace meeting on 'Repadon of Contingency Plan for 
Gujarat' at A h d a b a d ,  organised by ICAR, New DeIhi and CRIDA 
Hyderabad 

May 24-25, 
2014 

May 29,201 

June 7,2014 

June 7-8,20 

w, rnld 

1 
June 11,201 

'il 
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Date 

A.K. msra ICAR-DAC Interface meeting on rmpauon or wnnngency rum Ior June 13,2014 
Rajasthad at Jaipur, wganised by ICAR, New Delhi and CRIDA 
Hyderabad - 

Dhmaj Singh Interphase meeting regarding district contingency plan at h t  Krishi June 13,2015 
Bhawan, Jaipur 

- 

R.K. Goyal Workshop on "Integmted Water Resources Management" mganized by Jila June 30,2016 
Parisad, Jdpur, at Rajeev Gandhi Seva Kendra, Jila Parisad, J-ur - 

P. Ratha Krishnan Annual group meeting of All India bordjnated Research Project on July 24-28,2014 
Agrufm&q-2014 held at OUAT, Bhubmwar, Orissa - 

i.K. Misra I Review meeting of Foreign Aided Projects of NRM Division at ICAR August 6,2014 - 
Ramavtar Sharma Recent advances in mole.cuhr breeding for abiotic stress tolerance in August 8-10, 

cucurbits. National Seminar cum wmkshop on "Smgies for Improvement, 2014 
l3nhaucing Muctivity and U t W d o n  of  bits" at CHES-IMR, 
Bhubaneswar - 

A.K. Misra Interface workshop on 'Interventions in Tribal Areas and Enhancing August 19-20, 
Efficiency' New Delhi, organized by the Agricuhd Extension Division of 2014 
the ICAR, New Delhi 

A.K. Misra ICAR-ICARDA workshop on 'Improvhg Crop and Water Productivity" August 21,2014 
organized by CAZRI RRS, B h m  

N.D. Yadava Workshop on "Cmp Water Pduciivity in IGNP areas" organized by August 2223, 
ML. S d  CAZRI, RRS Bdcauer at CAZlU, RRS B h e r  2014 

V.S. Rathm 
Birbal 
N.S. Nathawat 
S. Bhardwaj 
Amit Kumawat 
R.K Goyd 

suresh Kumar 

Anurag Saxma 

I Uday B- 

-t Development Programme in Consultimy Pmjects August 2227, 
Mrmagement, NAARM H y a  2014 - 

A.K. Misra Awareness Programme on ETVBtFRA and hteradicm on Post OjXce !hptemb2, 
Dheeraj Singh Linkage Extension M d e l  at RAM,  Durgapur, organized by the 2PD Zone- 2014 

VI and PPV- New Delhi 

R.S. Tripathi Rajasthan Conclave o q m k d  by D m  Medical Research Center (ICMR) September 19, 
at Jodhpur 2014 

A.K. Mism 3d Interface meeting on Improvement of Yak Husbmdry and Uplifbent of September 22- 
Swi+economic Status of Yak Resrrers, at Leh Ladakh, organiged by NRC 24,2014 

I Yak, Dirang, Arunachal Pradeah 
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M d p m t  

J.P. Singh Workshop on "Potential for Sustainable Intensification under Khadin October7,2014 
J.C. Tewari System*' Organized by ICRISAT, Hyderabad held at Hotel Dhola Mam, 

Jaisalmer 
M h m j  Singh 

H.R. Mahla 
N.R. Panwar 
V-K - 
B.K. Mathu~ Sensitization workshop on "Sustainable Muctim from Indigenous Cattle" October 7,2014 

mg& by R a j h  University of Vetahmy & Animal Sciences, at Post 
Gmdmte In~titute of Vemhary Educatiw & Research (IGIVER) Jaipur, 
Rajasthan 

P.K. Mdaviya 5' Inmwiond M e m i c e  on Advancea in F d  Technology and Health October 15- 16, 
Sciences, ICFlXS-2014, International Institute of Food and N u t r i W  2014 
Science8 @FANS) and DST, New Delhi 

I 
R.K Singh Internatid symposium on 'New-dimensions in Apmetemology for October 1618, 

M b j  Singh Sushinable Agriculture (NASA)' and presented a paper entitled 'Summer 2014 
h m i  lac yield and shooting response on ~IU (Z i zphs  mamitima) as 

Akath Singh influend by Pi* f-atim in Sub-humid Tropics of Ramhi' at 
P. Ratha Krishnan Panhagar organized by Association of Agrometeomlogists, Anand and GB. 

PR. Meghwd Pant University of Agticulture & Technology Panfnagar, India 

J. Aravind Kumar 3"1 International Codemme Agriculture and Horticulture, organized by October 27-29, 
Hari Dayal OMICS Publishing Grwp at Hyderabad 2014 

- 
R.S. Tripathi GFAR-FA0 Workshop on "Op Access to Agricultural Knowledge for O c t o k  29-30, 

Anurag Saxena Inclusive Growth and Development" (In Assmiation with GFAR-FAO) at 2014 
N- Hyderabad - 

R.K. Goyd 8' State Level Nodal Agency (SLNA) meeting at Pant Krishi Bhwan, October30, 
Jaipur 2014 - 

A.K. Shukla 6' Indian Horticulture Congress, The Horticultural Society of India md November6-9, 
Tamil Nadu Agridtural Univmity, Coimbatore, Tamil Nadu 2014 

R.K Goyal 
+ - + - 

Workshop "Jal Chelna" organized by GRAVIS at Shriram Internatiwal November 7, 
Hotel, Jodhpur 2014 

Rajwant K. Kalia National Symposium on Crop Improvement for inclusive Sustainable November 7-9, 

I Development held at PAU, Ludhiana 2014 
I 

Bhagwm Singh M.L. 7' N & d  Extension Educatim Con~s-2014 on 'TrmWond Rewarch- November 8-1 1, 
Meena Extension for Sustainable Small Farm Development' organized by Society 2014 

of &tension Education, Agra and ICAR Research Complex for NEH 
Region, Umiam, Meghahya, held at ICAR Research Complex for NEH 
Region, Umim, Megbalaya. 

P.C. Moharana 2? Annual Co* of IGI (Indian Institute of Geomorpholo&s) under N w e m k  14- 
V i d y q a r  University, Kolkata 17,2014 



W k  2014-15 ~ h d m + l d / ~ / ~ 6 ~ f  m h #  
Annual Report 2014-15 Participation in c o d e r e n c e l s e m i n ~ I ~ ~ y m p o ~ r b h o p  in India 

RK. Bhatt 

Rajwant K. Kalia 

Uday Buman 
N.S. Nathawat 

Rajwant K. Kalia 
Ramavtar Sharma 
P. Ratha K r i h  
P. Raja 

P. Santra 

I. Aravind Kumar 

Manoj Kumar 

BL. Jmgid 

P.K. Mahviya 

Dilip Jain 

GK Misra 

Dheeraj Singh 

Uday Burman 

A summit on "bratiion on Fodder Issues", organized at Indian 
Grassland and Fodder Research Institute, lhmd 

National Symposium on "Agkuhrre D i v d c a t i m  for Sustainable 
Livelihood and Environmental Security" organized by Indian Society of 
Agronomy and ICAR at PAU, Ludhiana 

November 

18-20,2014 

International Symposium w 'Peri-urban Agriculture for Improving 
Livelihood -w', organized by Samapra V h  Welfare Society 
(SVWS), Luchow, Uttar India 

November 25- 
26,2014 

National Conference of Plant Physiology-2014 on 'Tronh of Plant November 
Physiology Research: Food Security and Environmental (=hallenges" at 23-25,2014 
OUAT, Bhubaneswm 

NASI-84' Annual Smsian and Symposium on " D e m  Science-Challenges December 46,  
and Oppbit ies" organized by Jai Narayan Vyas University, Jdhpur 2014 

I 
Inteanational Congress on Renewable l3nexgy (ICORE>2014; organised by December 8-9, 
Solar Energy S- of India; Venue: Mamhhaw Centre, Delhi 2014 
~ ~ t ,  New Delhi 

4 * I n m o n a l  Science Congress (ISG2014) at PacXc University, Udaipur December 8-9, 
2014 

Emergins Chahngea and m t y  in Biotic and Abiotic Smes December 13- 
Management (ECOBASM 2014), orgmized by SSDAT, Astha foundation 14,2014 
Meerut aud society for advaucemmt of Rice r e m h  Hyderabad, at DRR 
Hyderabad 

National Seminar on 'Rural Youth in Family Farming: Needs and December 18- 
Challmgea', RYFF 2014 organized by DEE, BAU, Sabm, Bhagalpur, 19,2014 
Bihar at BAU, Sabour, Bhagalpur, Bihar 

CIPHET Silver Jubilee Seminar w Present Status and Future Sbategk for December 19- 
Processing and Value Addition of Agrhdtural Commodities, Central 20,2014 
Institute of Post-Hamest Engineering and Technology, Ludhiana 

KVK Action Plan Review Workshop at MWAT, Udaipur, organised by December 24- 
ZF!D, Zone-VI, Jadhpur 25,2014 

Managing Techwlogy Value Chains for Directors and Division Heads January5-9, 
( S p o n s d  by Depmnent of Science d Technology) at ASCI, 2015 
Hyderabad 
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Date 

A.K. Misra N a t i d  Wohhop on Sbmgthening Small Ruminant Bawd Livelihoods, January 16,2015 
New Delhi organised by Department of Animal Husbandry, Dairying & 
Fjhrie.3, Ministry of Agriculture, government of India, and South Asia Pro 
poor Livestock Policy Programme, FA0 

I 

Shamsuhen, M. One day workshop on Sustainable Developmmt and Water Management, January 16,2015 
Sanjay Kumar Irrigation D-t, Jilla Panchayat, Bhuj and Ministry of W m  

Resources, River Development md Gmga Rejuvanatim, Government of 
India 

P.R. Meghwd Wmkshop on "Quality Planting Material Production and Supply System" January 16-17, 
9 Ratha Krishuan organized by Rajmata Vijayaraje Scindia Krishi Vishwa Vidyalaya, Gwalim 2015 

B.K Mathur 
4 

National Seminar w Livestock Economy of India; Issues, Challenges and January 19-20, 
Future Prospects, organised by Institute of Development Studies Jaipur and 2015 
India Society of Agricuhal Economics 

Oheeraj Singh International Conference on Creativity and Innovations at IIM. A h a d h u l  January 19-21, 

7 
2015 

A.K. Mim IX Biennial ANA Conference on 'Fa-Respmive Feeding and Nutrition: January 2224, 
Linking Liv- and livelihwd" 0qyi .d by by Nutrition 2015 
Association and Assam Agricultural University, Guwahati, India 

3.K Painuli XII Agriculture Science Congress, NDRI, Karnal February 3-6, 

Bhagwan Singh I I 
B.L. Jangid 

1.K Sharma 

R.K. Singh I International conferewe on 'Natural R a m  Ms.u18apnent for Food February 10-13, 
P. Sautra Security and Rural L i v e l i h d  and presenld a paper entitled 'Influence of 2015 

mulch on soil moisture, tempnature,, weed infestation and winter season lac 
Akath Singh yield of ber (+h mauriliana) under rajnfed condition' at NASC 

Complex, New D e b  organized by Soil Conservation Society of India, New 
Delhi in colhboratiw with Indian Association of Soil & Water 
Conservationists, Dehradun 

J . Aravind Kumar National Symposium on Emerging Trends and Challenges in Plant Science February 19-20, 
Research (J3TCPSR-2015) at Banaras Hindu University, Varanasi 2015 

K.S. Tripathi Brainstorming Session w Higher Verkbrate Pests and Launch Meeting of February 21, 

Vipin Chaudhq 
AINP on Vertebrate Pest Mauagement organized by AINP on VPM (ICAR) 2015 

Sujeet Singh I 
P. Ratha Krishuan International Conference on ' T h l o g y  Development on Agriculq February 23-24, 

Energy and Environment Engineering for Green World' Organized by 2015 
Dep-ent of Biotechnology, Vivekanandha College of Engineering for 
Women, Elayapalayam, Tiruchengode, Tamil Nadu + 

P.K. Roy 
+ 

9' DUS Review Meeting of PPV&FRA. Junagarh Agicuhrral University, March 9-10, 
2015 
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Participant(s) Details of program Date 
I 

P. Santra Indo-French Workshop on Scientific Cooperation for Agricultural Research; March 9-1 1, 
organised by ICAR India, INRA France and CEFIPRA New Delhi; Venue: 2015 
NASC, New Delhi, India 

Birbal 

N.S. Nathawat 

M.L. Meena 

Dheeraj Singh 

Chandan Kumar 

M.L. Soni 

Akath Singh 

Birbal 

Subbulakshmi, V 

B.K. Mathur 

Birbal 

A.K. Misra 

Dilip Jain 

R.K. Singh 

Workshop on "Action Plan for Better Water Management for Various Water March 
Using Departments in Rajasthan", organized by WAPCOS at IGNP, Bikaner 16-17,2015 

National Seminar on Strategies for Enhancing Production of Quality Spices March 16-17, 
for Domestic Use and Export. NRCSS, DASD, SKNAU, Jobner 2015 

National Workshop on "Olive" organized by State Institute of Agriculture 
Management, Jaipur at RAJUVAS, Bikaner. 

March 

18-22, 2015 

Technical Programme workshop at CRIDA, Hyderabad sponsored by March 24-25, 
NICRA 2015 

Workshop on "Improving Productivity and Returns to Raided Farmers in 
Barmer" organized by Technoserve and CAIRN India at Barmer 

Advisory Committee Meeting of NFBSFARA funded project on March27, 2015 
"Understanding the Adaptation Mechanism of Wild Forage Halophytes in 
the extreme Saline-sodic Kachch Plains for Enhancing Feed Resources' at 
RRS, CAZRI, Bhuj 

Workshop on 'Earthquake Risk Management' at Jodhpur, organized by March 28,2015 
Public Works Department (PWD), Jodhpur 



iTh5 201 4-1 5 Fiwim*eW 
Annual Report 2014-15 Institute meetings 

1- 

Institute meetings 

TbTFl WJWiFl d?W (@CW&)/ Institute Research 
Council (IRC) 

IRC meetings were held during April 21-26, 2014. 
Annual progress of various on-going institute and externally 
funded projects were discussed. Thirteen new projects were 
also approved in the meetings and the reports of 12 
concluded projects were presented by the scientists. 

A three day seminar cum workshop on the theme 
"Geomorphological mapping for natural resources 
assessment in Rajasthanyy was organized by the institute 
during 6-8 May 2014. The seminar deliberated upon major 
geomorphic aspects of arid regions; Learnings fiom Deep 
Digging, Quantification of Geomorphological Parameters 
for Earth Surface Dynamics, Geo-Archaeological 
investigation in Thar Desert, Geomorphology of arid 
Rajasthan: understanding through mapping. 30 participants 
from GSI, ISRO, JNWJ, Jodhpur, IIT, Kharagpur, CAZRI 
and State Colleges attendedthe seminar. 

Research in the Dry Areas (ICARDA), Jordan. More than 45 
officials from various ICAR institutes, CWDB, line 
departments and 50 pastoralists from four districts ofwestern 
Rajasthan (Pali, Jodhpur, Barmer and Jalore) attended the 
workshop. 

Fifth partners' meeting of Cold and Hot Arid Network 
Project was held on 12-13 June, 2014. Partners from 
SKUAST-K, Kashmir, CSKHPKU, Palampur, GPBHE&D, 
Almora YSPUH&F Solan, TAU, Coimbatore, MFAU, 
Rahuri, MV&FSU, Nagpur, ANGRAU, Hyderabad and 
KSU, Raychur, Karnataka, participated in this meeting. Dr. 
M.M. Roy, Director, CAZRI Chaired the meeting. ColdArid 
Network Project Coordinator Dr. J.C. Tiwari and Hot Arid 
Network Project Coordinator Dr. Praveen Bhatnagar briefed 
about the progress of projects. Total 25 ScientistsIOfficers 
participated in the meeting. 

& @ W J W i F l * * 2 a * m *  
h/ 23* ~ e e t i n g  of ICAR Regional Committee No. VI 

Meeting of ICAR Regional Committee VI was held 
during September 12-13, 2014 at AAU, Anand, Gujarat, 
where various emerging issues and problems of farming in 
different ago-climatic zones of the region comprising the 
states of Gujarat, Rajasthan and the Union Territories of 
Daman & Diu and Dadra & Nagar Haveli were deliberated. 
Dr. S. Ayyappan, Secretary, DARE & DG, ICAR, New 
Delhi, Shri Raj Kumar, Principal Secretary (Agriculture), 
Government of Gujarat, Directors of various ICAR institutes 
in Rajasthan, Directors Research of Gujarat and Rajasthan 
Agricultural Universities and various other senior level 
officers participated in the meeting. 



iTh5 201 4-1 5 Fiwim*eW 
* Annual Report 2014-15 Institute meetings 
1- 

T h  TEi@WR T#lf?l ( m ) / ~ e s e a r c h  Advisory 
Committee (RAC) 

RAC met on March 17- 18,201 5 with the chairmanship 
of Dr. M.C. Saxena. RAC members Dr. Y.S. Ramakrishnan, 
Dr. K.D. Singh, Dr. C.L. Acharya, Dr. Shartudhan Pandy, Dr. 
B. Mohan Kumar, ADG, Dr. R.K. Bhatt, Director, CAZRI, 
Dr. G. Rajeshwara Rao, Member Secretary were present in 
the meeting. RAC chairman and members interacted with 
Heads of Divisions and Regional Research Stations and 
discussed the institute's research programs of 20 14-1 5. The 
deliberations, suggestions were specified in the proceedings. 

Scientific Advisory Committee (SAC) meeting of KVK 
Jodhpur was held on Feb 15, 2014 under the 
chairmanship of Dr. M.M. Roy, Director, CAZRI in the 
presence ofDr. P.P. Rohilla, I/C Director, ZPD, ZoneVI. 

The SAC meeting of KVK, Pali was held on March 10, 
2015 under the chairmanship of Dr. R.K. Bhatt, Acting 
Director, CAZRI in the presence of Dr. P.P. Rohilla, 
Acting Director, ZPD, Zone VI. 

Similarly SAC Meeting of KVK, Bhuj was held on 27- 
03-2015. The annual progress report of 2013-14 and 
annual action plan for 20 14-1 5 were presented during 
the meeting. 

Annual Review Meeting of the externally funded 
project on "Understanding the adaptation mechanism of 
wild forage halophytes in the extreme saline-sodic 
Kachchh plains for enhancing feed resources" funded 
by National Fund for Basic, Strategic & Frontier 
Application Research in Agriculture (NFBSRA), Indian 
Council of Agricultural Research was organized at 
Central Arid Zone Research Institute, Regional 
Research Station, Kukrna-Bhuj on 27 March 20 1 5. 

General body meeting of CAZRI recreation club on 1 9'h 
July 2014. 
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Important days celebrated 

d dIdfh5 %/CAZRI Industry day 2014: 
CAZRI Industry day 2014 was organized under the theme 
"Agri-entrepreneurs Initiative" on 5" May, 2014 to sensitize 
the issues related to the development of viable industry 
institute linkages and to give a new dimension to technology 
management and commercialization. It focused on new 
developments, challenges and modern technologies 
generated at CAZRI in recent years. The stakeholders from 
the industry side attended this meet apart from Scientists & 
Technologists from CAZRI. Deliberations on novel solar 
devices, nano fertilizer, Prosopis julzjlora and gum induction 
etc. coupled with display of value added products of different 
indigenous plants of arid zones were the highlight of the 
programme. Dr. Varun Arya, Director, Aravali Institute of 
Management, Jodhpur and the Chief Guest of the day also 
delivered a popular talk on "Extremely Saline Wasteland to 
Green Campus: The Transformation". Representatives from 
print and electronic media were also present and covered the 
Industry Meet. 

h h %/world Environment Day: World 
Environment Day was celebrated on 5"~une, 2014 under the 
aegis of ENVIS Centre on Desertification. Dr. G. Singh, 
Head of Division, AFRI, and Prof. Pawan Kasera, JNW, 
Jodhpur delivered lectures on this occasion. CAZRI 
Scientists also shared their views on 'Impact of Climate 
Change and its Mitigation'. More than 100 scientists, 
technical and other officers attended the function. 

I I 

Centre on Desertification, Ministry of Environment and 
Forest, Govt. of India, Dr. K.D. Sharma, Ex-Member, 
National Rainfed Area Authority, Planning Commission, 
Govt. of India, delivered a talk on 'Adaptation to climate 
change in water sector'. Dr. R.S. Tripathi appraised about the 
ENVIS activities. More than 100 scientists and technical 
and other staffparticipated in the programme. 

h WWiFi h / ~ o r l d  Day to Combat 
Desertification: World Day to Combat Desertification was 
celebrated on 17" June, 2014. It was organised by ENVIS 

vv WWFll %/ICAR Foundation Day: 86" 
Foundation Day of ICAR was celebrated in the institute on 
16" July 2014 and was attended by Director, DMRC, 
Director, RRSSC, ZPD-VI, Jodhpur, functionaries from 
State Department of Agriculture and Horticulture and 
farmers fiom the nearby villages besides Scientists and Staff 
of CAZRI. Dr. Pritam B. Yashwant, Collector, Jodhpur was 
the Chief Guest. The function started with ICAR song and 
film on ICAR as well as CAZRI highlighting the 
achievements and contribution of ICAR to National 
Agriculture and Food Security. 

Chief Guest Pritam B. Yashwant appreciated the 
achievements of CAZRI and underlined the necessity of 
greater adoption and extension of CAZRI's Technologies to 
the last man in the farming community in order to benefit 
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entire chain for bringing prosperity in this region. Dr. M.M. 
Roy, Director, CAZRI briefed the history, achievements and 
contribution of ICAR to National Agriculture and Food 
Security. Dr. Roy highlighted Nano-fertilizers, climate 
resilient agriculture, solar devices, and conservation of 
important livestock breeds, indigenous crop and plant 
resources for sustainable farming system. 

@ ~ / ~ ~ r i c u l t u r a l  Education Day: The 
Agriculture Education Day was celebrated on 7'h August 
2014 for promoting the spirit of agriculture and allied 
subjects among the students. The day was marked with the 
participation of 80 students of 10+2 of agriculture discipline 
from Chopasni Sr. Secondary School and Shri Sarasvati Bal 
Veena Bharati Sr. Secondary School Soorsagar along with 
their teachers. Students visited ATIC, solar and agriculture 
implements yard, horticulture block and desert botanical 
garden to see various technologies developed at this institute. 
The visit was followed by a function in the auditorium of the 
Institute. Dr. L.N. Harsh, Vice Chancellor of the Agriculture 
University, Jodhpur was the Chief Guest, Dr. M.M. Roy, 

CAZRI, Jodhpur expressed happiness about the enthusiasm 
with which students participated in the programme. He 
stressed upon the need to impart agricultural education at 
lower level. 

W i?Sdh h */one-day Kisan Mela was 
organized at Regional Research Station CAZRI, Leh on 29 
August 2014. Dr A.K. Sikka, DDG (NRM), ICAR 
inaugurated this Mela as Chief Guest of the event. Mr. Jigrnat 
Takpa, Chief Conservator of Forest and Project Director, 
Ladakh Renewable Energy Development Agency was the 
Guest of Honour on this occasion. Besides 300 farmers 
including 180 women; representatives of state line 
departments, HIMAARI-SUKASAT Q, KVKs, CITH, 
DCFR, WWF and non-government organizations 
participated in this event. Ten innovative farmers were 
felicitated by the Chief Guest and the Guest of Honour on this 
occasion. 

Director CAZRI was the Chairman. Dr. V.K. Manga, 
Principal Scientist and Chairman HRD & HE gave the 
welcome address and informed about the spirit behind I 
celebrating agricultural education day. This was followed by 
a lecture by the scientist of the institute on Solar Energy- A 
Hope for Bright Future. A quiz competition was also held, 
Chief guest Dr. L.N. Harsh, Vice Chancellor Agriculture 
University, Jodhpur gave away prizes to the winners of the 
quiz competition. 

The Chief Guest told the students that the basic 
knowledge of agricultural education at school level can be Y 

f & & F R I T S ( 1 6 - 2 3 ~ ) : & ~ ~ ~  
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NRCSS, CSWRI, NBPGR), State Departments 
(Agriculture, Horticulture, Animal Husbandry, Locust 
Surveillance), SKRAU, Ayurveda University, Central Wool 
Board, NGOs, Agricultural Industries and other private 
organizations. 

m & * m ' c . & * d & M Q m *  
s ? r l T C d = r * m ~ h m ,  r n F 7 w - m  
& & a f + 6 ' i 4 m + m f t m ~ 1 ~ ~ I f j i .  
w.&. m, * m, 8.w.&.?-& daTrrr rn T.2 I  
f f . A - h * v * & m + m m  r~~ 

~ ~ T I ~ s ~ T ; I & ~ ~ ~ ~ . w . w . ~ ~  All the farmers and guests were taken around the farm 

r n d ~ r n r n r n l  

I 
m If m~i mz q ~ &  i$t & rn 3 If to apprise them about different technologies developed by 

CAZRI. Twelve innovative farmers were honoured for their 
outstanding contribution for the development of agriculture 
and livestock in the region. 

h hll* =EllWT h / F a r m e r s q  Fair-cum-Farm 
Innovation Day: A Kisan Mela cum innovation day was 
organized at CAZRT, Jodhpur on September 24,2014. The Vil 563 Ws6 was 
Kisan Mela was inaugurated by honourable Sh. Babu Singh celebrated on 1" October. Dr. M.M. Roy, Director, CAZRI 
Rathore, M.L.A., Shergarh, Jodhpur. Prof. O.P. Gill, Vice- presented the highlights of previous year. Notable 
Chancellor, MPAUT, Udaipur was guest of honour of the contributions in commercialization of several technologies 
occasion. and steps for wider dissemination of knowledge were 

About 1900 farmers from most of the district of 
Western Rajasthan participated in the Kisan Mela. 
Participation of the farm women was also highly 
appreciable. 40 stalls on improved technologies and products 
were displayed by the ICAR institutes (CAZRI, DRSM, 

mentioned. Foundation Day Lecture was delivered by Chief 
Guest Dr. A.K. Sikka, DDG (NRM), ICAR. He emphasized 
the need for technological and policy support to the farmers 
and herders to adapt to socio-economic and environmental 
changes. He appreciated the research initiatives and 
development activities of the institute for the cold arid zones. 
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The Guest of Honour Dr. S.R. Vadera, Director, Defence 
Laboratory, Jodhpur appreciated the services of CAZRI 
towards farm community of arid regions. Several Directors 
from various institutes and many retired scientists and other 
staff ofthe institute gracedthis occasion. 

Sports Tournament 2014 was organized successfully at 
CAZRI, Jodhpur during November 20-24. The tournament 
was declared open by Chief Guest Dr. B.S. Rajpurohit, Vice 
Chancellor, Jai Narayan Vyas University, Jodhpur. He 
complimented efforts of CAZRI in arid zone research and 
also in developing infrastructure for this tournament. He 
mentioned the importance of such tournament for team 
building and creating a better working environment. 

Various athletic individual events, team events and 
indoor sports were organized for both men and women. 
CAZRI won overall championship in the event. 

@ 3 h / w o m e n l s  day in agriculture was 
celebrated by Krishi Vigyan Kendra, CAZRI, Jodhpur on 4'h 
December at Devnaranpur village of Bhopalgargh 
Panchayat Samiti, to create awareness among farm women 
about agricultural technologies. More than 100 women and 
girls from nearby villages participated and interacted with 
the resource personnel and other guests present at this 
occasion. Some of the participants expressed their views 
regarding problems and aspirations of rural women. 

%Fl M l ~ a t i o n a l  Science Day was celebrated at 
CAZRI, Jodhpur on February 28,2015. The theme for this 
year was "Science for Nation Building". Two popular 
lectures were organized on this occasion and were delivered 
by Dr. R.P. Dhir, Ex-Director, CAZRI, Jodhpur and Dr. 
Suresh Kumar, Head, Division 11, CAZRI, Jodhpur. The 
scientists and technical officer of the institute participated in 
the event. 
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d*w ih  
Linkages and collaborations 

CERb@4 / International 

UnitedNations Convention to Combat Desertification 

United Nations Organization for Education, Science 
and Culture (MAB Program) 

International Crops Research Institute for Semi-Arid 
Tropics 

International Centre for Agricultural Research in the 
Dry Areas 

Bioversity International 

/ ~ational 

Ministry of Environment and Forests, Govt. of India 

Ministry of Earth Sciences, Govt. of India 

Ministry of Rural Development, Govt. of India 

Department of Science and Technology, Govt. of India 

Department of Space, Govt. of India 

Department of Biotechnology, Govt. of India 

Indian Space Research Organization 

University Grants Commission 

National Medicinal Plant Board 

National Bank forAgriculture andRural Development 

National RainfedAreaAuthority 

National Horticulture Mission 

Protection of Plant Varieties and Farmers Right's 
Authority 

innovation ~1atfi$-i 

Central Research Institute on Dryland Agriculture 

Central Institute for Arid Horticulture 

National Research Centre on Seed Spices 

National Bureau ofplant Genetic Resources 

Indian Institute ornatural Gums and Resins 

National Research Centre on Camel 

Project Directorate on Groundnut Research 

Directorate on Seed Research 

Punjab Agriculture University, Ludhiana 

Tamil Nadu Agriculture University, Coimbatore 

Mahatma Phule Krishi Vishwvidyalaya, Rahuri 

Achary N G Ranga Agriculture University, Hyderabad 

Maharashtra Animal and Fisheries Sciences 
University, Nagpur 

University ofAgriculture Science, Raichur 

CSK Himachal Krishi Vishvavidyalaya, Palampur 

GB Pant Institute of Himalayan Environment and 
Development, Almora 

Sher-e-Kashmir University of Agricultural Sciences 
and Technology, Srinagar 

YS Parmar University of Horticulture and Forestry, 
Solan 

Birla Institute ofTechnology and Science, Pilani 

State line departments of Rajasthan, Gujarat, and 
Jammu & Kashmir 
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Venkatesan K. I Training c a m  on Apewlogical  Monitoring held at Amman Jordan I April 5-13,2014 * 
J.C. Tewari Meeting for Dryland System for Improving Fwd Security and L i v e l i h d  - June 46,2014 

South Asia, at Dubai (LJAB) ! 
Ravi R. Summer Training Rogram on Gempalid Technologies in Agriculture at June 26July 16, 

Tamil Nadu Agkuhral  Univemity, Coimbatore 

C.B. Pandey Mana,pnent Development Program (PmRMF) at NAARM, Hyderabad 

N.D. Yadava I E 1 5 - x ,  2014 - 
Dheeraj Sin& Refreher Course on Agricultural Research Management for Directly July 14-26,2014 
N.S. Nathawat Recruited Seniarl Rincipal Scientists at NAARM, Hyderabad - 
Jharmila Roy MDP on Ptiority setting, Monitoring and Bvabtion of A&ultural Research Aug 4-8.2014 

Projects at NAARM, Hyderabad - 
Akath Singh Training Rogram under the plan scheme on National Program for Training of Aug 18-22, ul14 

N.R Panwar Scientist & Technologists WWorking in Government Sector under DST at 
China - 

Uday Burman MDP on Consultancy Project Management at NAARM. Hyderabad --t Aug 22-27,2014 

Pratibha Tiwari Training Program on A p p M o n  of ICTS in Modified Bxtension R e f m  at Sep 1 6  19,2014 
SLAM, Jaipur I 

Ubert Moi AUotey CV Raman International Fellowship training Program under DST at CAZRI, July 1-Sep 30, 
fromGhma J-ur 2014 

Shantaraja C.S. Training Program on Agricultural Web Application Development ushg Sep 24-0ct 14, 
Content Mmqement Tools at IASRI, New DeIhi 1 2014 

R.S. Tripathi W d o p  on Open Access to Agriculd Knowledge for inclusive Growth Oct 29-30,2014 

Inurag Saxena aud Development at NAARM, Hydembd 
- 

J.S. Ratha Training PrOgmmme on Improvement of Water Productivity in Dry Amas Oct 19-Nov 06, 
with Special Focus on Dryland Agriculture Management at Amman, Jordan 2014 

- 
Bhagwan Singh 7' National Extension Eduation Congress-2014 at ICAR Research Complex Nov 8- 11, 2014 

fm NEH ReQinn. TJmaim- Meghalaya 
I 



W k  2014-15 
Annual Report 2014-15 

m T ~ ~  
Human resource development 

N.S. Nathawat 

- 
C.B. Pandey 

Uday Burman 

Rajwant Kalia t 
lnjly Pancholy 

Dipanlcar Saha 

Winter School on Diagnosis, Assessment md of Salt Affected Nov I l-Dec 1, 
Soils and Poor Quality Waters to Improve M v i t y  and Livelihood 2014 
Security at CSSRI, Karnal - I 
Short Course on Climate Change Mitigation and Adaptation under Arid and Dec 08-17,2014 
Semi-arid re+ at CAZRL, Jodhpur 

W r i g h t  Nehru Academic and Polytechnic and State University, Virginia, Sep l-Dec 3 1, 
USA 1 2014 - 

I 
Training Program on Managing Technology Value Chain at Administrative Jan 0549,2015 
Staff College of India, Hyderabad I - 
Training on General Management Progrm for Women Scientists under DST Jan 26-Feb 06, 
at Adminimtive Staff College of Indian, Hydmabad - 1 2015 
Short Course on Namtechnology Tools for Crop Health and Risk Assessment Feb 04 13,2015 
Teem at Tamil Nadu Agricultural University, Coimbatore ! - 
Training program on Recent Technology in the Field of Agriculture Feb 23-24.2015 
Engineering and Bio-science at Vivekanandha College of hghemhg for 
Women, Hayampalayam, Thchengode I - 
Training Workshop of HRD Nodal Officer on how to prepare Institutes Feb 26,2015 
training plans, at NAARM, Hyderabad I - 
Training program on A p  biodiversity Conservation and Sustainable Feb 2428,2015 
Li-ds at M.S. Swamifiathan Research Foundation, Jeypore, Odisha - 
Workshop on Right to Information Act 2005 at ISl'M, New Delhi March 2 3 ,  U)15 

iMdb$l d%S/~dmica l  personnel 

Model Training Course on Efficient Supply Chain Management and Sep 1-8,2014 
Marketing of Hodkdture Roduce in Dry Region at CAZRI, Jodhpur - 
Training on Recent Development in Off - Season Production of Commercial Sep 9-29,2014 
Vegetables at Dr. Y.S. Parmar University of Horticulture and Forestry, 
Nauni, Solan - 
Winter school Training Program on Diagnosis, Assessment of Salt affected N w  1 l-Dec 01, 
Soils and Poor Quality waters to Improve productivity and Livelihood 
Security at CSSRI, Karnal 

1 2 0 1 4  - - 

Winter School Training Program on Drudgery Reduction Techn0logie.s for N w  12-Der: 02, 
farm women and farm workers Through Enhauce l33ciency Roductivity and 2014 
Occupational safety in Agriculture at MPUAT, Udaipur I - 
Short Course on Climate Change Mitigation and -tion under Arid and Dec 08-17,2014 
Semi-arid region at CAZRI, Jodhpur 



iTh5 201 4-1 5 W W F k l T W T h  

w Annual Report 2014-15 Human resource development 
1- 

mn workshop pDate 1 
Winter School Training Program on Recent Advances in Crops Management Dec 26-Jan 15, 

I 
Chandan Kumar 

Traloki Singh 

under Protected cultivation at IARI, New Delhi 2015 

Winter School training Program on Livestock based Integrated Farming Jan 28-Feb 17, 
System for Enhancing Resource use Efficiency and Improving Livelihood of 2015 
Small and Marginal Farmers at IGFRI. Jhansi 

P.K. Tiwari Training Program on Public Financial Management and Accountability at 
ICISA, Noida 

May 26-30,2014 

I.B. Kumar Workshop on Emotional Intelligence at ISTM, New Delhi 

Sunil Choudhary 

Anil Bhandari 
Gulshan Batra 

Training Program on Post-Go-Live Knowledge Enhancement Session for 
MIS/FMS Solution at IASRI, New Delhi 

June 23-26,2014 

July 30-31,2014 

I.B. Kumar 

Om Prakash Jayal 

Vishan Lal 

Om Prakash Jayal 

Vishan Lal 

Training Program on Post-Go-Live Knowledge Enhancement Session for 
MIS / FMS Solution at IASRI, New Delhi 

Special training Program for the employees at ISTM, New Delhi 

Training Program in Administrative Vigilance-1 (Code AV- 1) on Role of 
InquiryPresenting Officers at ISTM, New Delhi 

Aug 25-Sep 05, 
2014 

Sep 15-19,2014 
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Workshops and training organized 

Date I Details of Program I Sponsors - 
May 6-8,2014 Seminar - Workshop on Geomorphological Mapping for the NRSC - CAZRI Jodhpur 

Natural Resources Assessment in Rajasthan at CAZRI, Jodhpur 

May 29,2014 Workshop on Coping Strategies for Livestock Small Holders in the ICARDA 
Face of Climate Change and Soaring Feed Prices: Case Study of 
Livestock Mobility in State of Rajasthan 

August 25-27,2014 Integrated Resource Management for Livelihood Improvement for TSP - CAZRI Jodhpur 
Tribal Community of Dungarpur at KVK-Faloj Dungarpur 

September 1-8,2014 Model Training Courses on Efficient Supply Chain Management Directorate of Extension, 
and Marketing of Horticulture Produce in Dry Regions MoA, New Delhi 

December 8-17,2014 Short Course on Climate Change Mitigation and Adaptation under ICAR 
Arid and Semi - Arid Region 

February 25,2015 Farmers-Scientist Interaction on Importance of Silvipasture in Arid ICARDA 
Region 

February 21,2015 Brainstorming Session on Higher Vertebrate Pests and Launch 
Meeting of AINP on Vertebrate Pest Management at New Delhi 

AINP on Vertebrate Pest 
Management 

March 13,2015 Nursery Information-cum-Management System DST 

Batch Training for TechnicaYAdministrative Personnel 

Date I Topic I Faculty 

July 30-31,2014 

November 11-14,2014 

Training Programme on Noting and Drafting for CAZRI, Jodhpur 
Administrative Personnel of CAZRI, Jodhpur 

Specialized Short-term Programme for Enhancing Human NAARM, Hyderabad 
Relations and Performance of People at work for 
Administrative and Technical Personnel of CAZRI, Jodhpur 
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Awards 

CAZRI, Jodhpur participated in National Sheep & Wool 
Fair and Farmers' meeting at ICAR-CSWRI, 
Avikanagar, Rajasthan on November 12, 2014 and 
received I1 best exhibition prize. 

CAZRI won overall championship in the ICAR West 
Zone Sports Tournament 20 14. 

CAZRI, Jodhpur participated in National Agriculture 
Science Mela-2015 at NRCSS, Ajmer, Rajasthan from 
February 16- 17, 20 15 and received I11 best exhibition 
prize. 

Dr. Dheeraj Singh was awarded by Government of 
Rajasthan for transfer of innovative technologies to 
farmers of Pali District of Rajasthan. 

Dr. Dheeraj Singh was awarded for the best photo prize 
for International Photo Competition 'Forests- 
Agriculture Interface through a Gender Lens' organized 
by the CGIAR Research Program on Forests, Trees and 
Agroforestry integrating Gender (CRP-FTA Gender) at 
Colombia: International Center for Tropical Agriculture 
(CIAT). 

Dr. M.L. Meena was awarded as the best KVK 
Professional Award by Society of Extension Education, 
Agra for transfer of innovative technologies and know 
how to small and marginal farmers in Pali district, 
Rajasthan. 

KVK, Pali was recognized by Protection of Plant 
Varieties & Farmers' Rights Authority (PPVFRA), India 
for Registration of Farmers' Variety of Wheat Kharchia 
Local for a period of six years via registration no. 61 of 
2015. 

Dr. Devi Dayal, Head, RRS, Kukma-Bhuj was awarded 
Fellow of the Indian Society of Oil Seeds Research, 
2015 by the Indian Society of Oil Seeds Research, 
Hyderabad. 

Fulbright Fellowship (September 1 to December 31, 
2014) to Dr. C.B. Pandey at Department of Forest 
Resources and Environmental Conservation, Virginia, 
Polytechnic and State University, Blacksburg, VA, US. 

Dr. P. Raja received best paper (oral presentation) at the 
International Symposium on "New Dimensions in 
Agrometeorology for Sustainable Agriculture" held at 
G.B. Pant University of Agriculture & Technology, 
Pantnagar, INDIA from October 16-1 8,2014. 

Dr. R.K. Singh was awarded 'Bioved Fellowship' 
Award-2015' by Bioved Research Institute of 
Agriculture and Technology, Allahabad in the field of 
Land & Water Management Engineering on the 
occasion of 1 7 ~  Indian Agricultural Scientists and 
Farmers' Congress during February 2 1-22,2015. 

Dr. Birbal received third prize as co-author for the article 
entitled "& jf h 33l YW+-FT" under the 
scheme "a If fhfl p / $ T f & / *  
TF i l  Y l h  W, 3 l T C h  dCWl" organized by 
NDRI, Karnal on September 15",2014. 

Dr. N.S. Nathawat received Best Poster Presentation 
Award in National Conference of Plant Physiology on 
Frontiers of Plant Physiology Research: Food Security 
and Environmental Challenges organized by 
Department of Plant Physiology & ISPP at OAUT, 
Bhubaneswar during November 23-25,2014. 
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Distinguished visitors 
Padama Bhushan, Dr. RS. Paroda, Former Secretwy, Dr. RR. Shah, Dim301 of Research, SDAU, Sardar 
DARE, Govt. of India and Ex- DG, ICAR b h i  Nagar, Dmtiwada 
Shri Radha Mohan Singh, Hw'ble Union Agriculture 
Minister, Gwt. of India 
Dr. Panjab Singh, Farmer Secretmy, DARE d DG, 
ICAR 

8 Dr. J.S. Samra, ChiefExecutive Oj3icer, National 
Rainfed Authority, Govt. of India, 
Dr. A.K. Sikka, DDG (NRM) ICAR, New Delhi 

8 Dr. NK K r i h  Kumar, DDG &kt.), ICAR, New 
Delhi 

Dr. G. H. Toteja, Director, DMRC, Jdhpur 
a Dr. P.K. Ghmh, Director, IGFRI, Jhansi 

Dr. A.K. Roy, Project Coordinator- Forage crops, 
IGFRI, Jhansi 

Shri NK Vasu, Director, AFRI, Jodhpur 

Dr. S.K. Slmma, Director, CIAH, B h e r  

a Shri Ram N m h  Dudi, Hon'ble Member of Rajya 
Sabha, GovL ofIndia, New Delhi 

Dr. L.N. Hamh, ViCBCblIor ,  Agriculture a Shri Gajendra Singh Shekhawat, Membm of 
Univmity, Jodhpur Parliament 
Dr. S,K, k y &  Fo- V i c e - k ~ e f l m ,  Bidhan Sfi  P.P- C h o U d h ~  Member of Pm-4 Govt. of 
Chandm Krishi Univ. Mohanpur, Nadb (WH~ Bengd) India 

h f .  O.P. Gill, ~ c e X ~ l l o r ,  MPUAT, Udaipur a Shri Babu Singh hthore, MLA, Govt. of Rajagthan . prof, M- singh, vicehcel lor ,  CSA&T, ww Shri Baljeet Singh, Member, Punjab Farmer 

8 Dr. Ashok Ambalal Patel, Vice Chancellor, SDAU, Commission, Govt. ofpunjab 

Sardar Krushi Nagar, Dantiwada Shri Moti Singh, Member, Punjab Farmer Commission, 

Dr. B.S. Patel, Vice Chancellor, KSKV Kachchh Govt. ofpunjab 

University, Gujm Shri U. Venkateshwarlu , Jt. S-, Minishy of Fwd 

Dr. P.S. Pathak. Ex-ADG. ICAR &=sing, Govt. of India 

Ms. Anne Marie Moller, Human People to People India 
8 Dr. MounirL.ouhaichi, Sr. Scientist, 1-4 Jordan 

Dr. M.C. k e n a ,  Chairman, RAC CAZRI-CRIDA 

Dr. YS. Rmahkhna, Member, RAC C m - C R I D A  
Dr. KD. Sjngh, Member, RAC C m - C R I D A  
Dr. C.L. Achmya, Member, RAC CAZRI-CRIDA 

Dr. Shatmghan Pande, Member, RAC CAZRIXRIDA 

Dr. Ch. Srinivasa Rao, Director, CRIDA and bbnhr, 
RAC CAZRI-CRIDA 
Dr. B. Mohan Kwnar, ADG (Agroforesby), ICAR, 
New DeIhi 
Dr. S.K. Sharma, Director,ICAR- CIAH, Bikmm 

Dr. S.R V k h ,  Director, Defence Lab. Jodhpur 
Dr. OP. YYad, Director, DM& New Delhi 
Dr. YV. Singh, ZPD, ZoneVI, Jodhpur 
Dr. S.B.S. Tikh Former Director of R m m h ,  SDAU, 
S d a r  Krushi Nagar, Dantiwada 

Shri Shambhu Sin& Yadav, SSecretary to Chief 
Minister, UUttar Pradesh 

a Dr Pre- B. Yashwant, IAS, Collector and D i h c t  
Magiskate, Jodhpur 

a Shri Sudhir G. M d d ,  IAS, Fomm Chief Secretary, 
Gujarat 

a Mrs. Sudha Anchlia, IAF, Former Additional 
Secretary, Gwt. of Gujarat 

a Ms. Mani L o i d  Indian Foreign Service 

S h r i V ~ u  Singh, IFS, Conserrator of Forest, Agra 

Shri S.C. Yadav, IFS 
Shri Bijoy, IFS, Deputy Conservator of Forest, 
Jaisalmer 

Dr. RS. Rana, Member, Bio-diversity Authority, Govt. 
of India, New Delhi 

a Shri bjeev Sharma, Divishd Railway Manager, 
Jo* 
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Personnel 

1. Dr. MAL Roy, Directorup to 1 9  ~ e b  2015 

2. Dr. RX. Bhatt,Acting Director from 20aFeb 2015 

Priority lettin& monitoring and evaluation cell (PME) 

1. Dr. RK Kaul, Incharge 
Dlvhion of natural reaourcea and environment 
@ihion 1) 
1. Dr.C.B.Pandey,Head 

2. Dr. J.C. Tddar? Principal Scientist (Soil Science) 
( ~ t e d o n 3 0 . 1 1 . 2 0 1 4 )  

3. Dr. Praveen Kumar? Principal Scientist (Soil Science) 

4. Dr. Sharmila Roy, Principal Scientist (Agril. 
Entomology) 

5. Dr. RK. Goyal, Principal Scientist (Land & Water 
Management Engkerjng) 

6. Dr. P.C. Moharana, Principal Scientist (Geography) 

7. Dr. D.V. Singh, Sr. Scientist (Agronomy) 

8. Dr. N.R Panwar, Sr. Scientist (Soil Science) 
9. Dr. P. Raja, Sr. Scientist (Soil Science) 
10. Dr. M.K. Gaur, Sr. Scientist (Geography) 

1 1. Dr. RC. Kasana, Sr. Scientist (Agril. Microbiology) 

12. Mr. Dip* Saha, Scientist (Sel. Grade) (Economic 
Botany) 

13. Dr. Mahe& K w ,  Scientist (Sr. Scale) (Soil Science) 

14. DL H.M. Meem, Scientist (Agril. Meteorolom) 

Division of integrated land we management and farming 
ayrstems (Divhion ll) 
1. Dr. Suresh Kumar, Heed 
2. Dr D.K Painuli, Principal S c i d s t  (Soil Science) 
3. Dr. Uday Burman, Principal Scientist (Plant 

Physiology) 

4. Dr. J.C. Tewari, Principal Scientist (Forem) 
5. Dr. P.R Meghwal, Principal Scientist (Horticulture) 
6. Dr. S.P.S. Tm-, Sr. S c i d t  (Agronomy) 
7. Dr Akath Singh, Sr. Scientist (Hortidture) 

8. Dr. P. Ratharnhnan, Sf. Scientist (FOreBtly) 

9. Mr. AX. Sharma, Scientist (Sel. Grade) (Agronomy) 
10. Mr. h d q  K w ,  Scientist (Hartidhe) (on study 

leave) 
11. Dr.khnaVema,Scientist(Fore&y) 
Divhion of p h t  improvement, propagation and pest 
management @vision IIJJ 

1. Dr. R.K. Bhatt, Head 
2. Dr. M.P.S. Rathore, Principal Scientist (Agril. 

Entomology) 
3. Dr. V.K. Manga, Principal Scientist (Plant Breeding) 
4. Dr. S.K. Jindal, Principal Scientist(PlantBreeding) 
5. Dr. S.K. Lodha, Principal Scientist (Plant Pathology) 

( ~ u p ~ ~ o n 3 0 . 0 6 . 2 0 1 4 )  
6. Dr. D.C. Bhandari, Principal Scientist (Ecmomic 

Botany & Plant Genetic ~ U T C ~ S )  (supanmated on 
31.10.2014) 

7. Dr. R.K. Kaul, Principal S c i d s t  (Nematology) 
8. Dr. S.K. Singh, Principal Scientist (Plant Pathology) 
9. Dr. Anjly Pancholy, Principal Scientist (Geneticd 

Cytogen~~)  
lo. Dr. M.P. R a j q  Principal. Scientist (Plant Breeding) 
11. Dr. Nisha Patel, Principal Scientist (Agril. Entomology) 
12. Dr. Ramavtar Sharma, Principal Scientist 

(Geneticdcytogenetics) 
13. Dr. Rajwmt Kaur Kalia, Principal Scientidlt 

(AgroforeW) 
14. Dr. S.S. Mahajan, Sr. Scientist (Seed Technology) 
15. Dr. H.R Mahla, Sr. Scientist (Geneticdcytogenetics) 

(hm20.02.2015) 
16. DrA.K. Jukanti, Sr. Scientist (Plant Breeding) 
17. Mr. Shtharaja C.S., Scientist (SeedThlogy)  
M a o n  of livestock production sytema and range 
management (DMdon IV) 
1. Dr.A.K. Miha,  Head 
2. Dr. B.K. Mathur, Principal Scientist (AhalNutrition) 
3. Dr. Mavji Patidar, Principal Scientist (Agronomy) 
4. Dr. R.N. Kumawat, Principal S c i a t  (Agronomy) 
5. Dr.A.S. Sirobi, Sr. Scientist &Phi) (up to 28.04.2014) 
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Division of agricultural englneerlng for arid production 
aptems (Divhion V) 
1. Dr.P.C.P&,Head(sup~~don31.12.2014) 
2. &, Dhmh M i s h ,  Principal Scientist (Fm M a h i n q  

&Power)&OICHead(hmOl.Ol~2015) 

3. Dr. P.k Malaviya, Principal Scientist (AS&PE) 
4. Dr. Dilip Jain, Principal Scientist (AS&PB) 
5. Dr. A.K. Singh, Principal Scientist @arm hhchkq  & 

Power) 
6. Dr Priyabrata Santra, Sr. S c i d s t  (Soil Science) 
7. Dr. RK. Singh, Sr. Scientist ((Land & Water 

Management Engineering) 
Division of transfer of technology, training and 
production economia (Divbion W) 
1. Dt Pratibha Tiwafi, Principal Scientist (Home Science) 

&OK Head(frum01.01.2015) 
2. Dr. Raj Singh, Principal Scientist (Agronomy) (up to 

11.11.2014) 
3. Dr. Amuag Saxena, Principal Scientist (Agronomy) 
4. Dr. Khan Chad, Principal Scientist (Agril. Ec~~l~mics) 

(up to 30.05.2014) 
5. Dr. Bhagwan Singh, Principal Scientist ( A d .  

Extension) 

6. Dr. Soma Srivastava, Scientist (Food & Nutrition) 
7. Dr. B.L. Mmjumtha, Scientist (Agril. Extension) 
8. Shri b h a n t  Hiraman Nikumbhe, Scientist (Fruit 

Science) 
9. Shri S k  Kalappurakkd, Scientist (Agmfmtr~r) 
NationalNetworkProje& 
1. Mr. Anrind Heary, Principal Scientist (Plant Breeding) 

& Nodal Scientist (Arid Legume) (supemmuated w 
31.12.2014) 

2. Dr. R.S. Tripathi, Principal Scientist (Agril. 
Entomology) & Nodal Scientist (Rodent Control) 

3. Dr. P.K Roy, Sr. Scientist (Plmt Breeding) 
4. Dr. Vipin Choudbary, Sr. Scientist (Agril. Entomology) 

K r j s h i m  Kendras 
1. Dr. kK Mishra, Ilc Programme Cmdhtor, Jodhpur 
2, Dr. Dheeraj Singh, Propmme Coodimtor, Pali 
3. Dr Deviday& I/c Programme Coordinator, Kulnna- 

Bhuj 
Regional Research Stadon, Pali Mamar 
1. Dr. kK S h ~ , H e a d ( ~ 0 6 . 0 6 . 2 0 1 4 )  
2. Dr. B.L. Jangid, Sr. Scientist (Agril. Extension) and Uc 

Hd(uptoO5.06.2014) 

3. Mr. P.L. Regar, Scientist (Sel. Grub) (Land k Water 
M a n a m  E-g) 

4. Dr. Vhs Khandelwal, Sr. Scientist (Plant Breeding) 

5. Ms. M d  Shukla, Scientist (Agronomy) 

6. Ms. Keerthika A., Scientist (Forestry) 

7. Mr. Dip& Kumar Gupta, Scientist ~ v h n m m t a l  
Science) 

8. Mr. Noor Mohammad MB, Scientist (Agmforesby) 

Regional Rwearch Statlon, B b e r  

1. Dr. N.D. Yadava, Head 

2. Dr. M.L. Semi, Principal Scientist (Soil Science) 

3. Dr. N.S. Nathawat, Sr. Scientist plant Physiology) 

4. Dr. VS. hhore, Sr. Scientist (Agronomy) 

5. Dr. Birbal, Sr. Scientist (Horticulture) 

6. Ms. SeemaBhardwaj, Scientist (Soil Science) 

7. Mr. Ravi R, Scientist (ForesQ} (up b 05.12.20 14) 

8. Ms. Subbulakshmi V., Scientiblt (Agroforestry) 

Regional Rmrrch Station, Jdsdmer 

1. Dr. J.P. Sin& Head 

2. Dr. H.R Mahla, ST. Scientist plant Breeding) (up to 
19.02.201 5 andtramiferred to Jodhpur) 

3. Dr. Maharaj Singb, Sr. Scientist (Plant Physiology) 

4. Mr. VenkamanK, Scientist 

5. Mr. Abhishek Kumarl Scientist (Apfarestry) 

6. Mr. Julius Uchoi, Scietist (Fruit Science) 

Regional Rwreawh Station, Bhuj 

1. Dr. Devidayal, H e d  

2. Dr. Deepesh Machiwal, Sr. Scienlist (Soil & Water 
ConsematimEngg.) 

3. Dr. Arvind K m m ,  Scientist (Genetics) (up to 
12.12.2014) 

4. Dr. M. Shamsudeen, Scientist (Soil Science) 

5. Mr. Sushil K w ,  Scientist (Agronomy) 

6. Mr. Rahul Dev, Scientist (Eumomic Botany) 

7. Mr. M. Suresh IClrmar, Scientist (Agroforestry) 

Regional Research Station, Leh 

1. Dr. M.S. Raghumi,  Sr. Scientist (Agronomy) 
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PME 

1. Ms. Madhu Bala Charan, Asstt, Director (OL) 
2. Shri S.B. Shmna, ST0 
3. Dr.RabhPathak,STO 
4. ShriHmhhPurohit, ST0 
5. Dr. Manish Mathur, ST0 
6. Shri B.S. Sdchla, ST0 

7. ShriV.ECJ&Wal,TO 
8. ShriDevaRam,TO 
Agriculture Knowledge Management Unit 
1. Shri V.K Pumhit, ST0 
2. Shri Mukesh Gehlot, ST0 
3. Shri h e s h  Chandra Joshi, TO 
Divhion I 
1. shri Jagdish Singh Chouhiq CTO 
2. ShriS.P. Seth,CTO 
3. ShriMukeshShatma,CTO 

4. Shri P.C. Bohra, ACTO (yeranuuatedon 30.06.2014) 
5. shriA.K.Gehlot,STO 
6. Dr.SurendraPwnia, ST0 
7, ShriP.K.Joshi ,TO(~u~tedw30~04.2014)  
8. Smt.MeenaMa@a,TO 
9. ShriLarnmiNarain,TO 
10. ShriM.Bai,TO 
11. ShriAbheySingh,To 

12. S h r i V . E C ~ T 0  
13. Shri RS.  R a m h i t ,  TO 
14. Shri B.N. S h m q  TO 
Didion 11 
1. ShriPmhMSingh,TO 
2. Shri S.L. Sharma, TO 
3. ShriS.RB~,TO(Bhopdgmhrrrea) 
4. Shri S.R Cbudhmy, TO 
5. Shri C. P. S* TO ( s u ~ t e d ~ 3 1 . 0 5 ~ 2 0 1 4 )  

6. Shri Abdul Samad, TO (supramuted on 
30.06.20 14) 

7. ShriRanaRam,TO 
8. Shri Khet Smgh, TO 
9. ShriNarajnRam,TO 

10. ShriP.KBhmdwaj,TO 
11. ShriSX.Sankhla,TO 
12. Shri D a m  Ram, TO (supemmuted on 3  1.0720 14) 

13. Shri Jagdish Rohlan, TO 
DivlsIonIII 
1. Shri R.K M a h ,  ACTO 
2. ShriP.S.bafT0 
3. Shri M.S. Solanki, TO 
4. ShriR.S.Mertia,TO 
5. ShriRamuRam,TO 
6. Shri N.L. Chouhan, TO 
7. Shri Bhanwar Singh, TO 
8. ShriJemRam,TO 
9. Shri P. R Bheel, TO 
10. Shri M.R. Bhati, TO 
11. Shri M. L. Bajrolia, TO 
12. Shri O.P. Char, M 
13. ShriNarauTO 
Division IV 
1. Shri R.C. Bohra, ACTO 
2. Shri Budha Ram, TO (supmuated on 

3 1.05.2014) 
3. ShriJaiRmpRmqTO 
4. ShriG.S.DmqT0 
DivhionV 
1. ShriS.AnS~crro 
2. ShriHansRaj,CTD 
3. ShriS.KW,ACTO 
4. Shri Girdhari Ram, TO (superannuated on 3 1.08.2014) 

5. ShriB.S. S O W T O  

6. Shri M.L. Choudhary, TO 
7. ShriA.J.Singh,TO 
8. Shri S.N. Sen, TO 
9. S h r i S . K . ~ , T o  
10. ShriB.KDave,TO 
11. ShriVijayKumar,TO 
12. ShriB.L. h, TO 
13. ShriA.K SI@, TO 
14. Shri Sanjay Purohit,TO 
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15. Shri G.S. Khichi, TO (qemmwted on 30.08.2014) 

16. Shri RameshPanwar, TO 
17. Shri P.C. Bhawankar, TO 
18. ShriSodhiSingh,M 
19. Shri Raghuveer Singh, TO 
20. Shri I.R. Farod& TO 
21. Shri S.S. GehloG TO 
Division VI 
1. ShriV.K.Soni,ACTO(superanuuatedon31.01.2015) 
2, ShriN,R. Bhamw, TO 
3. ShriM.S.MertiqTO 
4. Shri M.R Kareh, TO 
5. Shri Rupendra Sjngh, TO 
6. ShriSurajPrah&,TO 
7. Shri G.S. Jodha, TO 
8. ShriRP.Paxihar,TO 
9. ShriKS. J a m  
NatlonalNetworkProject @dent control) 
1. Shri KC. Meena, ST0 
2. Dr. K.M. Gawaria, ST0 
3. ShriSurjeetSingh,STO 
KVX, Jodhpur 
1. Dr. A.C. Mathur, CTO 
2. Shri R.R. Meghwd, CTO 
3. Dr. Hari Dayal, CTO 
4. Dt A. S . Tomar, ACTO 

5. Dt R.P. Singh, ACTO 
6. Dr. M.K. Gujar, ST0 
7. Dr.PoonamKailash,STo 
8. ShriP.S.Bha&SM 
9. Ms. Savita Sh@al, SSTO 
Library 
1, Shri TirthDae, ST0 & VC 
2. ShriKailashDetha,STO 
3. S h r i K & S ~ T O  
C& Farm 
1. Shri M.L. Swami, CTO 
2. Shri RS. Rathore, TO 
3. Shri M. S . NathawaG TO 
SecurItySection 
1. Shri PramodKumar, Security Officer (up to 29.11.2014) 
2. Shri K i h  Ram Dewmi, TO 

CAZRI Hostel 

1. ShriShyamSingh,TO 

Regional Remmh Station, Pali Mimar 
1. ShriB.S.Jodba,STO 

2. Shri SX. Dashora, ST0 
3. ShriP.S. Solanki, m 
4. ShriV.S.Nathawat,TO 

5. ShriGulabSh&TO 
KV.K, Pali 

1. Dr. M.K. Chdhmy, ACT0 

2. Ms. Aishwarya Dudi, ST0 
3. Dr. M.L. Meena, ST0 

4. Dr. S.C. Kachwalq  ST0 

5. S h r i C b m d a n ~ , S T O  
6. Shri L.P. Balai, ST0 
7. ShriTaraRam,TO(Driver) 

Regional k u c h  Station, Bikaner 
1. Shri J.C. Jodi, CTO 
2. Shri N.P. Singh, C M  
3. Shri~tulGuptrr,STO 

4. Shri B.M. Yadav, TO 

5. Shri Jogeshwm Ram, TO 
6. Shri R.R Meghwal, TO 

7. Shri Rajeev K w ,  TO 
Regional b n r c h  Station, JjlirPlmer 

1. Shri Khem Singh, ST0 
2. ShriD.S. Me&, ST0 
3. ShriK.S.Rambm,TO 
4. Shri Fateh Singh, TO 

Regional Research Station, Bhaj 

1. Shri Mohm Singh,ACTO 

2. Shri R.C. Bissq ST0 

KVK, Bhqi 
1. Shri Sanjay Singh, ST0 
2. Dr. Tralold Singh, ST0 

3. Dr. RamNiwas, ST0 

4. Shri A.S. m a l ,  ST0 

Regional Rwenrch Station, Leh 
1. ShriJigmatStmzb,STO 
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1. Shri Sanjay Bokolia, CAO 

2. Shri I.B. Kumar, A 0  

3. Shri H. L. Pargi,AAO (superannuated on28.02.2015) 

4. Shri Ramesh Kumar Panwar, AAO 

5. Shri D.M. Sancheti, AAO 

6. Shri Ratan La1 Sunkariya, AAO 

~ / ~ d m i n i s t r a t i v e  officers 

7. Shri Karan Singh Gehlot, AAO 

8. Shri Kalu Ram, AAO 

9. Shri Prem ChandPanwar, AAO 

10. Ms. Sreedevi Mohanan, PS to Director 

1 1. Shri Narsing Ram, PS to Head of Division I 

12. ShriV.P. Satyadevan, PS to CAO 

h f h  &hil'?i/~udit and Account officers 

1. Shri P.K. Tiwari, FA0 (up to 09.12.2014) 4. Shri P.K. Mathur, AFAO 

2. ShriK.S.Tanwar,FAO(£rom21.10.2014) 5. Shri Anil Bhandari, AFAO 

3. Shri Sunil Choudhary, AFAO 
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Section 1: mion, Mission, Objectives and Functions 

Puion Functions 

A greener, climateresilient arid land with well- 
managed and sustainable agriculture that provides improved 
livelihood options and conserves the scarce natural 
resources. 

W o n  

To strive for providing appropriate, low-cost 
technological options for sustainable use of natural resources 
in the arid regions linked to impmved livelihood, and also to 
monitor and combat drought and m f i c a t i o n .  

Objectives 

To enhance profitability and livelihood in arid eco- 

Ass=-t and monitoring of natural mources for 
drought and desertification 

R e s d  for @c improvement of arid zone plants 
and production of quality planting materials 

Research for improving arid land farming systems 
thmugh better stress management in cropping systems 
and livestock production syatwns, as also for range 
improvement 

Research for value addition of arid zone products that 
may help to create a value-chain linking stalceholdera at 
d i m  levels 

gystem Research for e5cient energy management and farm 
To conserve biodiversity and improve plants and tool development at affardable cost at village level 
livestock 

Technology dissemination, socio-economic 
To promote awaremas and howledge mongst the assessment, and capacity building of the stakeholdem 
stakeholdmi 

Collaimation with different national and international 
To inventmix mtural rwmrcm for their assessment institutions in the above fields for knowledge sharing 
and management and impvement of skill 

Section 2: In&r w Prioritia among Key Objectives, hccm Indiatom and Targets 

oqectives weight Actions 

To conserve 
biodivmity 
lrna improve 
Pl- 

Development 
and 
hpvement  of 
hmimpl- 
and renewable 

enhancement and 

Target / C&eda Val= 
I 

I 
Farming m and crop 
management- 
developedl validated 

Farm and energy &vim 
developed 

Genetic m m c ~  
collected, conswved, 
evaluated m d  registwed 

No. 

Gaod F i r  Pow u 
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s. Objectives wedgllt Actions 
No. 

Unit Weight Target / M k d a  Valae 
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SAo, Objectives 

1. To* 
profitability ad 
l i - i n d  
ecmystem 

Actknn S ~ h d i m t w r s  Unit Acftral Acbral Target Projeded Proje&d 
d u e  for value for ValneFY vplnefor value for 
IlrYlY12 F Y l N 3  13114 FY14fl5 FYlHl6 

m= mm 

md F ~ s y s k m s m d  No 5 5 5 5 6 
h e o f  crop-t 
p m c t i ~ f o r  modules 
f- demlopdhalidatd - 
8ystems 

D c d o p m t  Farm and energy No 1 1 
and d e v i c e s ~ o p a d  
improvement of 
farm 
imp- and 
renewable 
energydevim 

2. Toconserve C o n ~ o n ,  ~ c r e s ~  No 8 7 
biodiYemity~ enhanceanent collected,conaerved. 
hpovepluntsand and e v d u a t e d ~  
livestd impmentent of reg iskd  

plant genetic I 

Section 3: Trend Value of the Success Indicators 

I1 

1 
IL 
t - 

To prmaote 
awamas und 
howledge PrnDngst 
tfte stakeholders 

Quality planting Quality seed d Kg 5170 2500 3000 3 100 3100 
In&mi& zdNo 57- 4OOW 4MMl 41- 41000 

-produced 

C w w o f  E i h d  No. 40 45 40 52 52 
arid- of mdiplied 
livestock 

HRD and Tminiqsarphd  No. 65 75 75 78 80 
wtu 
building FLDs cond~~ted No. 400 410 420 

~ s y m p o s j m J  No. 2 2 2 2 3 
w o r ~ s d  
*his 
organized 

4. To inventorize Monitoringland Landrwrcwrcesmapd No 6 2 2 3 3 
naarralresaurces mmrce8 and landnaeplaep 
for tkh assessment - . . 

T*Y On-timedmkion Date - N y 1 6 ,  
fimctioning of the s u b m i s ~  of 

I I 
2013 

system Draft RFD 
(2013-14) f a  
a m  



**mlh W k  2014-15 
Annual Report 2014-15 Re;sdbframework documents 

SAo. Objectiws Actions 

MY 
submission of 
Resalts for 
RFD 
(201213) - 

AdmbhWive ImplementISO 
Reforms 9001asperfbe 

approVedadm 
plan 

m m  
actionplanfw 
Innovatim - 

Intpvingintemal hphmmtion 
e k i e n c y h ~ v  Ofsevoaam 
d & c e s  
d%iveryofhhi&y 
ID- 

S~~~ Unit Actual AEtaal Target R o j d  R o j d  
duefor *for VaIwFY valaefor *for 
IrY11112 FYlm 13/14 FY14115 FY15J16 

On-timesubmkim Date I 7- 

rndependentAuditof % 
Implementation of 
Cithm's Qlurter 

hkpdent Audit of % 95 
-m%ntation d 
public*- - system 

Section 4: D ~ r i p t i o n  and dehition of sucaess indicatom, and proposed measurement methodology 
Objr : Integrated f a  system based on livestock 
provlae sustainable livelihood especially in arid lands. 
Hence a model comprising different types of trees crops, 
grasses along with livestock and horticulture d d  be 
validated using long term data of the field experiments to 
arrive at a model farming system h e d  on liwtock for an 
average land holding in the desert. Emphasis will also be 
given to develop package of practices for growing of high 
value crops organically as well as developing INM, IWM 
and IPM package for different crop~l of d d  region. Value 
addition to locally available plants for generhn of 
additional income will also be e x p l d  

Incorporation of improved cmp varieties in the 
protrucnon system can give higher profitability to farmers of 
the region Therefore genotypes of different crops and trees 
will be targeted for evaluation for identifying the elite 
species that have high yield pkda l  in the arid climatic 
region These genotypes will be identified for their growth, 
seed yield, biomass production and disease and drought 
tohame. The methodology to be used t%r the evaluation of 
the genotypes of different species will be collection from hot 
spots, maintenance and selection breeding in most of the 
mops. Evaldon of genotypes will be done under field 
conditions. Attempts will also be made for regisbation of 

Improvement in farm mechanization through plant genetic re&ee identified by the &titute with 

implements and tools for sowing, weeding and other appmprhte agmcis. 

apicullmd p t i m  are ~sen t i a l  to cover larger areas of 
the field in mininnun time for utilization of limited moisture 
in arid zone. Therefore, the improved tractordrawn sowing 
and weeding devices, manual tools for intercultural 
operations and other agr icu lW post h e s t  applications 
will be designed. Further, to utilize plentihl of solar energy 
for agricultural and industries, research will be 
focused on the design and development of integrated hybrid 
solar devices /systems. 

Objective 3: Thin& is we of the eEective maris for 
developing capacity building of various stahholders 
entrusted in dissemination of improved agricultural 
technologies. Trainings and ' "on trials will be 
conducted to make stakeholders conversant about 
performance of improved agricultural technologies. 
Literature on improved farm technologies in the form of 
pamphlets etc will be prepared for farmers. Agm-dvimy 
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w e a k  fore- based on the data h m  IMD will be issued problems and problem-arms with the increasing psure, it 
on regular basis for the benefit of farmers. The institute has is necessary to update and quantify the i d d o n  on the 
generated plenty of infomation on variow areas related to condition of the land resources and their changing 
agricultm and socio-eoonomic aspects of Indian arid zone. vulnerability, so that appmprh medial measms mild be 
The knowledge gained by the htitute will be shared in taken. A repositmy of  the m e d  maps will help to k d  
giving advisory to farmem and other stakeholders, out the changes over time and the root causes. Considering 
- - 

Objective 4: Land resources in arid zone are highly the above, the Institute will carry out waessmmt of the 

vulnerable to &cases, both natural and human-idwed conditions of land resources in the region, egpecially soil 

Because of recurrent drought and very high population types, land use and land cover, etc., and depict their spatial 

p s u r e  on the land for food, fodder and fuel, the region is variability through digital map, which wil l  serve as succes~ 

facing ever-increasing threats of desertikation, especially indicator QumtEd hfommtion will be ported to a GIs 

as groundwater level is declining fast, soil d e n t s  are 
platfm where the data will be mapped and seen in the light 

getting depleted, vegetative cover is getting depleted d of the remotely m e e d  data A number of GIS software, 

land uses are changing In order to fmd out the emerging especially ARC-GIs dERDAS,  willbe usedto prepare the 
maps. 

Section 5: Details of the dependence of the Quantif~able, Measurable and Monitorable success indicators 
on other Ministried Departmentd Agencies 

Land reamme5 maps Axid use p h  D m  of Space Satellite data etc. 

Specisllizedtrainings c- 
Gwt. etc. 

Genetic resources regisrtered 

S- 

Section 6: Outcame/Impact of advitim of organizationlmiuiutry 

Y k  t- - 
a f o ~ t i a d  hfhmdqthis 
IWh m u a c t  with the 1 2011.12 2012.13 20-14 201415 UnS.16 

Snstainabilty of CAZRI, State, SAU's and Rainfed gap pdudion 3.0 3.2 3.3 3.4 3.6 
e KVK's in the Region (% mualhcrmsc) 
paoauctionand 
l i d h a d  in arid L i w $ c d p d n d w  3.9 4.1 4.2 4.5 4.6 
zone (5 annualinmaw) 

Average hcusehold income 3.5 3.7 4.0 4.3 4.6 
(% mualinmme) 
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