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HRATT BT RATYAT T 1959 H T & Y &
H BRI PR & A & A1 Bg | TGI0Y I8 HRAH
Ui AT Ude, o fafderdr SRevr, dier guw,
TPigd Aol Yeed, I Scte gd &g, dre
Td UY] IATGI BT Ho Hae, URFARED Sl FHTE,
Thigd Y UG, Theild JeAid /SRR AR
AETSTR—TYe AWl R gEe™ &1 i

fAR=R HTford el Vel 2 |

39 99 AFRGA 20 & &1 o | Ao
ugan | gf¥elt ToRem § Jars # auf &9 g8 wafh
STRBTET AT # SR I R # A= 3 o1feres aut
8% | arewR, ANR, 89S 3R ger forell 4
AART a9 g8 | PR, G, SR, JHQR, FMR,
aTell 3R s Rttt § arr & 31ftres aut (20%) g3
STafd ®ael SR el § A= | 23.8 Ui &H
9T RepTS BT TS |

oUs AR &1 Tl & FHE 8 39
IARE BT Th & T D b, o
(TR—dTeR) | 3TiUd R 73T | Sf. UH. 31U,
HETQeId, WRAI B STgHe URyg &1 Iulkerfd §
AR S0 AT AR, AER, TATUasil, o8 7 18
IR, 2012 Bl 59 Dvg BT 19 ] |

ORI & SIHIST foTel BT SRER 3iR WHR
T T | 59 &9 & IEUT—Yd | BIC—BIC AUIC IHR
& AT TSl &5 2 | I8l R HBRI HSH (53.3%),
T FBRI HGH (3.0%), TTFg ST aTel JRH FBRI
HE (30.5%), XA @ I (13%) AR AT BT 9T (0.2%)
PRI Y—UTRY UTQ Y | A BT UgE SUANT By 4
(90.40%) I AT YHEI: Udh BT UGl BT Yool a1
TEdell H (SRIER 54.22%, YR 68.47%) UTAT 1T |
TR, e, Phell AR HURT Y R B, Safd
IRUEI 3R ORI W R B¥el ol | T8l BT A
Y—TeT WR Y—Ads q 119 Al 1< 3R Uil BT Te-T8
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The institute, established in 1959 and
mandated to serve the arid regions of the country,
continued to conduct research and development
activities in the field of natural resource monitoring,
biodiversity conservation, plant improvement,
integrated pest management, livestock production
and management, value addition to plant and animal
products, non-conventional energy resources,
integrated farming systems, technology assess-
ment, refinement, transfer and important cross
cutting socio-economic and gender issues across all
major applicable areas.

This year monsoon was delayed by about 20
days. July rainfall was deficit in western Rajasthan,
while above normal rainfall was received in most
parts in August and September. The monsoon
rainfall was normal in Barmer, Ganganagar,
Hanumangarh and Jhunjhunu districts. Bikaner,
Churu, Jaisalmer, Jodhpur, Nagaur, Pali and Sikar
districts received excess rains (20% more than
normal) while deficit rainfall (23.8% less than
normal) was recorded in Jalore district only.

A Regional Research Station of the institute
was established at Stakna, Leh (J&K) to address the
problems of production systems of cold arid regions.
The foundation stone of the station was laid on 18"
August, 2012 by Shri Regin Spelbar, Honorable
CEC, LAHDC, Leh in presence of Dr. S. Ayyappan
Honorable DG, ICAR.

The assessment of natural resources in
Diyodar and Bhabhar tehsils of Banaskantha
District, Gujarat was completed. The terrain of the
region was relatively flat with low undulations and
network gullies in the south-east. Older alluvial
plains (53.3%), younger alluvial plains (3.0%), sandy
undulating older alluvial plains (30.5%), sand dunes
(13%) and riverbed (0.2%) were identified as the
major landform units. Agriculture was the major land
use and cultivated lands covered more than 90 per
cent area in both the tehsils. Mono cropping was the
prevalent practice (Diyodar 54.22%, Bhabhar

||||I—
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60.0 HI. ol | B3I ¥ ST Mbr 3 1 4l /& I 150
g9 A1, / e (3iad 125 59 1. / f39) <&y war | 98t &
48 YfeTd e H Ul BT 33 °9 < 3.0 SI9H /| o
STafds ®RIg 18 YIS & | Ul BF | 7o &R
(THUIR < 18) T |

ORI & 16 Folddi (HIoTSsNg 2012 /1 9
TSRS 2012 /16), A T UABR  (JMSHTTHT—
8800UXYTOIG3NS 2004 /8, SMSYITHU—  92777X
ISTS3MTS 2004 /7 3R IMSHITHAU— 98222X HIOTS3NTS
2004 /7) 3R TP =1 Uollfa (Horedl 2@—9) &l 31Rde
ARG AT THETT URATSTAT (ITSIRT) B GRIEToT o
IfAet faram 3T | &1 TaR & SiFIegy (MsHi—421815
31R amEHAI—31428) T Iza IS =g fafed fawar |
BT ToRId ¥ IR & HdTeld SHHICIsy Jm 3iR
AT FEeierdr @ ugae & fow Uafd fey
0 | 39 aY fafi=1 Bl &I 4000 6.7, 1ferd dio1
Ieqriee faar T |

A IR U R AR HN—Ienfrd
UEHT (1.16) 3R BN BAT UGl (1.13) DT VLT WSTST
JETRT BV arrel ugfa # if&e (1.29) 4T T3T |
IRE (0.4%) + DA (04%) B BSHE H MR H
Hol fored &1 THRIT 53.4 UfTeId ¥ g 24.5 Ufaerd
e TS | 7T 1 ST AR T[T g g Afgadrn, s
SIS

af¥eel WoReE & B Rl (SEYR, e,
SIS, ITell, AR 3R diamR) # ggeil ol Iavadr
3R ITTEHAT WR YW & YA & 3edTT I I8 Yhe
g 6 s &R ged ugRil # FUIvoT & HRT U
{ I & qAT AT BT it A 31 BT B | 59
THRIT g UMWY BT §R B oG BIORI D T 3R
QYR Yol & SCATESIAd TRV ST 70 Ufderd
gggail # uTe gU | ARTR fotel d Siifdedr guR 8g uy
JMENTRT dH1IDI & UG ¥ Y IR IR e H
R 83T | S BRIHH & A RT dfCCHT T DI

68.47%). Mustard, wheat, groundnut and cotton
were major irrigated crops, while castor and pearl
millet were important rainfed crops. Groundwater
level in the entire area was very deep with an
average static water level of 119 m bgl and water
depth of more than 60.0 m bgl. Average discharge
from wells was 125 m’ day™ that varied from 3.0 to
150 m® day”. The EC value of groundwater was <3.0
dS m™ in 48 per cent of the area and about 80 per
cent area had SAR <18, indicating low to moderate
level of sodicity.

Sixteen new pearl milletinbreds (CZI 2012/1
to CZI 2012/16), three new hybrids (ICMA 88004 A x
CZI 2004/8, ICMA 92777x CZI 2004/7 and ICMA
98222 x CZI 2004/7) and one new population (CZP
2K-9) were contributed to the AICRP on pearl millet.
Two clusterbean genotypes (IC-421815 and IC-
31428) were identified for high seed yield. Forty
seven land races of sorghum were collected from
Kachchh region of Gujarat to identify drought and
salinity tolerant genotypes. More than 4000 kg
truthfully labelled seed of various crops was
produced.

Prosopis cineraria based agroforestry
system with pearl millet + green gram utilized
resources more efficiently resulting in higher land
equivalent ratio (1.29) compared to Ziziphus
mauritiana based agri-horti (1.16) and arable
cropping (1.13) systems. Application of borax (0.4%)
+ kaoline (4%) reduced the problem of fruit cracking
in pomegranate from 53.4 per centin control to 24.5
per cent. Also the yield and quality parameters viz.,
aril content, juice and TSS were highest in this
treatment.

Studies on impact of drought on fertility and
production of livestock in six arid districts (Jodhpuir,
Barmer, Jaisalmer, Pali, Nagaur and Bikaner)
revealed that malnutrition in dry and growing animals
resulted in late first calving and longer calving
intervals in cattle. Seventy percent of animals
responded well to food and treatment package.
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7o e ERATATd 71T BT TITAT § TS T ORI 1200
I 1M @rer afcedt o fAfor favar 1 |

BicdeelId HeT b1 Hor 153 af A,
S ¥ T AT | A BT 120 A TERIS F UrgUl
P IR BT TAToId PR 5 HeT B ATIHIT Bl 3—5° 9.
& fFafad s § Ghaar ffell | 39 &8 & IR @&
AT B Ul SR §IRT 25—4.5° 4. 64 fhar o
P |

arell Tel § —9Td & RRd &R &1 B va
JTSNfIT TR U¥Ta ST+ @ forg aderor faram | 94
H I8 yde gar fd Rifa wae o =i, durd, g
T & D g 8| fbwr agadta waer (12%),
AfaRad v Ygfd (44%), & U™l drell Badl
(72%), warT RiaE usfa (15%) &R Uy e
(76%) 1T AR 39 ReIfy &7 AT FR B B |

A & BN Th-ld Fal b= gRI 162
Bl ®I BN Felle Jar Ua™ 1 g 3MR FaT (93)
3R STeT (42) AT BT fAgeryoT fohar 72 | 39 Srerar
& 1 37388 SEIDI, a1ia], Mwefig iR Foiac
gIe, 2965 fh.IT. @B B BHAT B SId [hs! B
47 Ud 307 fhan. I & w1 99 99| dieE
RIT @ 12791 JANTDI - ARAF BT 94907 fbar @
SHD! AU RN DI ey / TIRTeneraii |
T |

anfeardl Su—-®RieH (SIYEdl) & Ir<id 5
AT & 11 [Tl & 2972 3Nl ®I a1, S,
B g UM Bl IATaDhdl de g FEAN YT
o 1T | a9 H 220 UfRMETOT HRIGH (W URER U4
el H) fhg 7Y, (99 5927 Ml / Hud AlGeAAl
Td 5T & BN/ YAR ARTHTRAT =1 917 foram | g9 a9
20 YSRIAl Ud U e el 9 ddb-id o4 feas
(2000 Pl @ WRfER) dor Ud ISy wWR B
TS (150 T T ORI UffY) &1 Aver=
ERT AHeAdTgdd AT 3T 7T | 13 TGUTSHHH, 8
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Livestock centric interventions for livelihood
improvement in Nagaur district helped in increasing
milk and fodder production. A feed-block making
machine was established in a goushala at Harsolav
village in Nagaur district and it was used to produce
over 1200 fodder-blocks.

A photovoltaic clad structure with a ground
area of 15.3 m’ was constructed. Heat exchange
pipes, embedded at 120 cm depth, were able to
regulate inside temperature by 3-5°C compared to
ambient temperature. The temperature could be
reduced by 2.5-4.5°C below ambient temperature
with a PV mister.

Impact study of depleting ground water on
agriculture and livelihood in Pali district revealed a
change in cropping pattern. Area under irrigated
crops like chilli, cotton and wheat had decreased and
farmers were coping by shifting to perennial crops
(12%), alternate cropping systems (44%) and less
water requiring crops (72%) as well as by adopting
sprinkler irrigation system (15%) and readjusting
livestock units (76%).

Agricultural Technology Information Centre
(ATIC) of the institute provided farm information
advisory services to 162 farmers and provided soil
(93) and water (42) sample analysis to stakeholders.
ATIC sold 37388 horticultural, forestry, medicinal
and ornamental plant saplings, 2965 kg seed of
improved varieties of kharif and 307 kg seed of rabi
crops. Total 12791 visitors from 14 states came to
the institute and were shown the technologies at the
research farm/laboratories.

Under Tribal Sub Plan (TSP), 2972 tribal
people, from 11 districts of five states, were provided
technical and physical support to enhance saill,
water, crop and animal productivity. During the year,
220 on and off-campus training programs were
organized involving 5927 farmers/farm-women and
agriculture/extension officers of state governments.

||||I—
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RIS ufRreror wriener iR 6 oy Srafer uflreror
BHRIHH THATDI AR TRITHD HHATRAT B AT
fepal T |

H WM & [ d=A1TDT BT ARTEH B oY
gJaTE ol g, a1 599 RUIC DI UBIRIG PR 8 AT
Td T qde YA R+ 8 AUTGH Y A & Hegel
Td Rl D! gIdTE ST BT E |

H e ARl g b g8 b WM Heisl,
AR Saisll, fhAMl Ud 3= SRR, ST gsh &
@ o e # e 8, & fo Suarh Rig 81 |
T 37 dTcl AHI H ATl & 1 S eIl
Td 3RS B Y v e Ud WEAN 3R AfH
IGT |

merdt e 2

This year 20 exhibitions and one farmers' fair cum
innovation day (over 2000 farmers participated) and
a National Symposium (150 participants, including
international) were successfully organized. Under
HRD programs, 13 sponsored short courses, 8
sponsored training cum workshops and 6 short term
batch trainings were organized for improving
efficiency of technical and administrative personnel.

I thank all the scientists of the institute whose
contribution is reflected in this report and also the
chairman and members of the editorial committee for
their sincere efforts in production of this report.

| hope that this compilation will provide
useful information to researchers, extension
agencies, farmers and other stakeholders involved
in sustainable development of the arid regions. We
look forward to have greater interaction with the
stakeholders to meet their expectations.

M.M. Roy
Director
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FAE®IST STel B SRR d8dlel & 59305 .
IR WR T & 42925 B. &3 & UIpid FATE
BT D [baT TAT| T wUTTAR &3 H AT
ST 9T & AT B Nilel el aret &3 oI ilell

A gAC F&T TS TS ST q&Aa: Al &dar ot 1l @ A
M B Slolle HASHT WRT § S/pfyar fAorifeer,

TIGIfoe eflvelin, PIRAT getioradl AR Fegifoe
GIRRT TR A H T HATSIRT SilTersifSw Xarel
Iqe—wIEae &3 # wHEdl 9 9 T | A B gInT
TRIT: BV & oIy & T &1 B (SRR 36.33% 3R
IR 21.96%) B eIl H Teb B (SR 54.22% Ud
IR 68.47%) U@ o Sl & | W41, g, Hrhell
IR HU wig RifId wael STafd sRUST IR aTow
gyt 3enRd woet & | SH dediel & Sca=l 9T (92 avf
A1) ¥ AT ¥ ST werd Hehe qAT SRON—gdi |
(260 @ f5AY) # AT wer@ urm TAT| W oeF H
Y—TeT WIR g8 BRI AT T A W Sfel wR
119 A —dE | 1 31X STel TTERTR 60.0 HI. H 31D
oY | fUwel U= qul H Y—Tol B9 &% 15.24 HI. /I Tdb
(3frAcT 4.67 #1. /a¥) <@ TS | \AfaT & & 48 Ufaerd
&3 H - B A < 3.0 g gfa /. U TE |
YTl Pl HegH TGO, Hea HIFSTH 3IR HH &R
wY # qifipd fbar war| AWM= & & 282 Siel
TUE®H <& (16.793 THHIYH STel HUEYT &7HdT) U T |

SHRMST METRd fesiice J—sreed iRk
Plee—Seled dI8HR (423855 @i fHAL), diamR
(8212.27 T fHAL) STATR (25607.04 T fhAL) 3R
SRIGR (3807.74 @ fhAY) Riell & 9911 M | I @
IO BT QATAN SYR (2493 BT /), dER
(2161 fB.3mM. /), TTell (2155 f.4T. / B.) 3R T% (1679
fhar/8) el @ fau ovmar wam) |iH
RTINS BT g DI ST IR 21 Yferd (fIdwrR) A
90 UfRId (drS¥R) d% W9 &I | ST dgAe &l
THRIHD TG 5, T IUST IR QT 3T, ST quT Bl
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Integrated Natural Resources Appraisal,
Monitoring and Desertification

Natural resource assessment was carried
outin 59305 ha area of Diyodar and 42925 ha area of
Bhabhar tehsils of arid Banaskantha district. The
region has flat plain topography with few sandy
undulations, fine sand to loamy soils mostly
belonging to land capability class lllc. Alluvial plains
had dominance of Acacia nilotica, Prosopis juliflora,
Cassia italica and Calotropis procera in grazing
lands while Salvadora oleoides pre-dominated
sandy hummocky plains. Agriculture was the major
land use and mono-cropping (Diyodar 54.22% and
Bhabhar 68.47%) was more prevalent than double
cropping (Diyodar 36.33% and Bhabhar 21.96%).
Mustard, wheat, groundnut and cotton were the
major irrigated crops, while castor and pearl millet
were important rain fed crops. Northern most part
(92 km®) of the two tehsils had moderate to high
erosion hazard, while south-eastern part (260 km?)
was subject to moderate erosion. The groundwater
level was very deep with an average static water
level of 119 m bgl and water depth of more than 60.0
m bgl. The rate of depletion of groundwater was as
high as 15.24 m y" with an average of 4.67 m y"
during last five years. EC of groundwater was <3.0
dS m™ in 48 per cent of the area. Groundwater had
medium salinity, medium sodium and low alkalinity.
There were 282 water storage tanks with 16.793
mcm water storage capacity.

GIS based digital geo-database and field
database were created for parts of Barmer (4238.55
km?), Bikaner (8212.27 km?®), Jaisalmer (25607.04
km®) and Jodhpur (3807.74 km?) districts. The
forecast yield of wheat was 2493 kg ha™ for Jodhpur,
2161 kg ha" for Barmer, 2155 kg ha” for Pali and
1679 kg ha” for Churu district. Weather variability
explained variation in wheat yield from 21 (Bikaner)
to 90 per cent (Barmer) in arid Rajasthan. The crop
yield had negative relationship with high
temperatures during crop growth; rainfall showed
positive effect on wheat yield in Ganganagar,
Jodhpur and Pali districts.

e 1
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AHRIHD GG TR, SEGR AR dTell [Tei 3 <@
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ATTOR™T @1 UhTATCINUT &R 3.8 W 4.0 HIgHIAC
PBrITSIS3iaargs /I 1. /4. faf= Siaq] raerail
H RET | Yol NeIhe 1 STl SUIRT Geldl Jas & FH
3R QYR 918 Haied 81 Sdid Ul gelsicd 3R |l
TR ¥ U8 gag & T9Y B Haierd 8l |

SiEqR o1l & gemmer Wifg H§ S g 9 aryg
HTTd & PRV AAE W 0.25 HI. SHaTg W Hal BT 0.14
far. /a7t 1 /feq 73—, 2012 9 &< 8¢ SIafd
TSd YA § A 0 | gSTR T B STl T80T &1 D
BT AFI H S Hera | [T JaT &Ror < 12
T /8. /a9 3R qST 3[afeIdmR H > 100 7/ B
/a4 o7 | FEIR 71T BT e B SR SR 7 91T §
Tels gAC JaT 3R 1 & Sfetay] &3 # e ey
ofl | SR fSTel H STe &89 & BRYT Sfl WK 1995
% 42.64 H1. | 2009 H 45.85 HI. BT AT | SR fotel #
T B¥Tell o) RS 8 Sl @ud 3T 277X10°
T ST AT | SRR WS )1 Bl e H g1 § 74
WIR §91¢ Y@ 8 A8 D <A1d & oIl G8Td DI Ufshar
DI, 9819 A gIHeS ofal o Rians &) A= ufhar &
eI Al JTdl Ul AT | STefary fader
HHAT BT JUST YR YHTT B 1990 ¥ 2006 & IUST &b
il BT fageyor gardr g 6 auf &A1 &1 dw@r 4
JIORT B Ul IS IR FHRIAS wY F TwIfad
BT | AUl @] ATAT BT AfH qut &3 H IS & A1

THIRTHD THE NET |

SR el @1 WI9HTe, IHarsT iR T
T @ qaT T H Ut Hewr [Af=Iar 0.76 4
33.49 UIUIUA 9 AT 6.74 UIUIYH oI | TeTgd IMETRd
HAe Ugid H \aifd Ul JaT Aehs UrIl 37 |
Je meifure AR FaT oA Gabid Gl el
qrel &4 3R Wre ARG YoTTell # Teted AR faere
TR Uglcl & ¥ 87| SR 7t & gdl 9T &
TG T RS —STol A BT el A aqoig a7
g =g SIGRIAT oI | ARVIETar & e gfvaxT e

2

Photosynthesis rate of L. sindicus, P.
antidotale and C. ciliaris varied from 3.8 to 40 ymole
CO,m”s"at different phenological stages. The water
use efficiency (WUE) of L. sindicus was highest in
the morning and late afternoon, whereas for P.
antidotale and C. ciliaris, it was highest only in the
morning.

Wind eroded mass flux at 0.25 m height from
surface was 0.14 kg m” day™ in cultivated land during
May-June, 2012 whereas in fallow condition, it was
negligible at Bhujawar village in Jodhpur district.
Potential soil loss due to water erosion was <12 tha
y" in most parts of the Bhujawar watershed and >100
tha'y" from large gullies. Soil texture of a khadin at
Bharamsar village was sandy loam in upper and
middle reaches and clay/sandy clay in lower
reaches. In the Bharamsar khadin, subsurface flow
was found to be the main hydrological process for
maintaining soil moisture regime during rabi season
rather than the general perception of using
accumulated runoff water. Groundwater table in
Jaisalmer district had depleted from 42.64 min 1995
to 45.85 m in 2009 with annual rate of depletion of
0.2my". Energy consumption estimate for irrigation
of major crops in Jaisalmer district was 277 10° MJ
y". Analysis of yield data from 1990 to 2006 showed
that pearl millet yields were highly and positively
influenced by wet day frequency. Sensitivity
coefficients of rainfall were negative for the districts
that receive high rainfall.

In Bhinmal, Raniwara and Bagora tehsils of
Jalore district, available sulphur in soil samples
varied from 0.76 to 33.49 ppm with an average of
6.74 ppm. Soils under pulse based cropping
systems had maximum available soil sulphur. At the
same time, micro-arthropod based soil quality index
(SBQ,,) was lower in open scrub areas and cereal
based systems than in pulse and oilseed based
systems. Almost one third of the groundwater
samples from eastern Jalore district were
moderately saline/ moderately unsafe for irrigation
purposes. In IGNP-II command area near
Charanwala, soil organic carbon of canal irrigated
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TeR 832 H HaT Sifdeh Hra= aul meRd B
(0.052%), Fefl ST (0.070%) 37X a1 el (0.03%)
1 37Uer e} A R a1 9 (0.102%) S o1 | gaT
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ugfa ¥ Fafftre Sfae wfafafrt & aorgard Frmed

JATETRT HEet Uglia H oY | diad, SR H o ogve
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soils was higher (0.102%) than the rainfed
agricultural land (0.052%), open scrub (0.070%) and
dune soils (0.03%). Soil biological quality (SBQ,,)
index showed that gram based cropping system
supported highest biological activity followed by
groundnut based cropping system. Soil biodiversity
in Lasiurus sindicus based grasslands under eight
different managements at Chandan, Jaisalmer were
studied. Soil mesofauna activities, organic carbon,
enzymes (florescent diacetate and dehydrogenase)
and tussock density were higher where these
grasslands were put under regulated grazing. About
10 collembola, 67 mites and 30 other micro
arthropods were found associated with L. sindicus.

Biodiversity Conservation,
Annuals and Perennials

C. ciliaris genotypes IMTCC-10-7, IMTCC-
10-4 and IMTCC-10-5 performed better in multi-
location trials. In a cutting experiment, it was found
that no cutting treatment yielded highest pure seed
(80 kg ha™)and dry matter (5155 kg ha™) of C. ciliaris.
The VTCS 2 and VTCS 5 were the best performing
C. setigerus cultivars in the coordinated trials.

Improvement of

Sixteen new pearl millet inbreds were
identified (CZI 2012/1 to CZI 2012/16). Four hybrid
trials were conducted and 96666A x CZI 2005/21,
01222Ax CZI2000/12 and CZMS 001AXx CZ12010/5
were the best performing hybrids. Three new hybrids
(ICMA 88004A x CZI 2004/8, ICMA 92777 x CZI
2004/7 and ICMA 98222 x CZI 2004/7) and one new
population (CZP2K-9) was contributed to the AICRP
trials.

Two clusterbean genotypes, 1C-421815 and
IC-31428, yielded 36.5 and 36.2 g seed per plant
respectively, while 1C-373438 registered highest
number of pods (154). Grain yield (1520.5 kg ha™ in
summer; ~500 kg ha™ in rainy season), gum content
and viscosity were higher in summer clusterbean
crop. The yield and harvest index of HGS-563, HGS-
365 and HGS 2-20 were higher under late sown
conditions. KM 12-65, KM 12-25, KM 12-32, KM 12-
38 and KM 12-39 were top five high yielding green
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gram entries, maturing in 54-55 days. Three F2
crosses (DRB-653 x EC-677168, SKNK-679 x EC
677165 and SPS-5 x EC-677165) of watermelon
produced transgressive segregants for seed vyield.
MGPK-10-2 produced highest seed yield (5100 kg
ha™) under co-ordinated varietal trial.

The survival rate of kair accessions CZJK-
51, -59 and -61 was best (80%). Preliminary findings
showed high seedling survival (>90%) in hollow
pipes as compared to poly bags (<50%). Mangliavas
provenance of guggal recorded the highest plant
height (224 cm), shoot diameter (92.4 mm) and
primary branch diameter (51.4 mm). A. senegal
showed maximum germination (85.5%) when
treated with S. saheli (PC-6) culture.

Ten RAPD primers generated 101 markers
and detected intra-specific variation in 22 Ziziphus
varieties amounting to 85.15 per cent polymorphism
in banding patterns delineating them into four main
clusters. Multilocus genotyping by RAPD primers
detected intraspecific variations amounting to 56.52
and 23.17 per cent polymorphism in banding
patterns in fennel and cumin, respectively. Seed
priming of cumin resulted in higher seedling
emergence and seed yield (21.4%) compared to
control.

The extent of fruit cracking in pomegranate
reduced significantly from 53.4 (control) to 24.5 per
cent with the application of borax (0.4%) + kaoline
(4%) and the marketable yield and quality
parameters like aril content, juice and TSS were
highest with this treatment.

Under ICAR Mega Seed Project, a total of
4413 kg TFL seed was produced in kharif2012 along
with 404 kg breeder seed and 12.4 kg nucleus seed
of moth bean (CAZRI Moth-2) and 1.5 kg nucleus
seed of C. ciliaris (CAZRI-75). Seed of pearl millet
genotype CZI 923, CZP 2K-3, CZP 2K-9 and CZP
9603 was also multiplied.

Integrated Arid Land Farming System Research

Pearl millet and green gram gave better
yields with Prosopis cineraria compared to Z.
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mauritiana and arable cropping. Land equivalent
ratio (LER) for pearl millet + green gram was higher
under P. cineraria based agroforestry system (1.29)
followed by Ziziphus based agri-horti system (1.16)
and arable cropping (1.13). Pearl millet yields were
higher at 2-10 m radial distance from the bole of fully
developed P. cineraria trees, while negative effect
was recorded with Hardwickia binnata up to 8 m
distance and with Ziziphus up to 3 m distance. The
maximum fodder yield of Cenchrus ciliaris was
received with Colophospermum mopane (2170 kg
ha™) followed by Ailanthus excelsa (1995 kg ha™)and
H. binnata (1806 kg ha™).

The highest henna dry leaf yield of 1038.7 kg
ha’ was recorded under sole henna treatment
followed by henna strip cropping (440.1 kg ha™) at
Pali. Its dry leaf yield was 281.7 to 396.1 kg ha™ when
clusterbean was taken as intercrop in different row
ratios. Intercropping with moth bean increased citrus
yield by 123 and 46.6 per cent over control and citrus
cluster bean intercropping, respectively at Bikaner.
In another experiment, fruit yield of citrus was
highest (3179.2 kg ha') when intercropped with
green gram-mustard. Maximum seed yields of green
gram (526.7 kg ha™) and clusterbean (863.5 kg ha™)
were recorded when intercropped with citrus.

Rotation of pearl millet with clusterbean
significantly increased its grain (306.7 kg ha™) and
stover (707.5 kg ha™) yields compared to continuous
pearl millet cultivation (106 and 326.0 kg ha”,
respectively) in 20" year of the study. Combined
application of 2.5t FYM + 20 kg N produced 258.2 kg
grain ha™ and 5t FYM along with 40 kg N ha™ yielded
378.5 kg grain ha™. The dehydrogenase activity also
improved with application of organic manures and
highest activity was recorded in plots receiving 40 kg
N +5tFYM ha". Manure application @ 1.5, 3.0 and
4.5 t ha” increased clusterbean yield by 46, 84 and
85 per cent, respectively over control. There was
119.5 per cent increase in yield of sesame with 4.5t
ha" of manure.

i 5
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In a study at Bhuj, the least reduction in grain
yield under deficit irrigation (40% of field capacity)
was recorded in barley (20.5%) followed by
fenugreek (23.2%), coriander (23.8%) and mustard
(24.8%). Irrigation at 50 mm CPE with sprinkler
system enhanced fodder yield of barley by 28 and 78
per cent and of oat by 70 and 110 per cent compared
to irrigation at 75 and 100 mm CPE, respectively.
Plastic and straw mulch increased the yield of
Citrullus vulgaris var. fistulosus by 15.2 and 23.1 per
cent under rainfed condition and by 29.1 and 51.1%
under supplemental irrigation condition over no-
mulch control.

Foliar spray of FeSO, (0.125%) recorded
higher total chlorophyll (25.3%) and higher nitrate
reductase activity (7.7%) accounting for better
growth of clusterbean. This treatment gave 12.5 per
cent higher yield than the water sprayed control. The
pre-sowing seed treatment with 1.0 mM SA, TSAand
SSA significantly influenced relative water content
(83.15, 81.08, 82.34, respectively), water potential
(2.51, 2.59, 2.56, respectively), membrane stability
index (72.60, 72.78, 73.02, respectively), total
chlorophyll (1.37, 1.40, 1.39, respectively) and
carotenoid (0.54, 0.56, 0.53, respectively) content of
clusterbean leaves at40 DAS.

Seed inoculation with biophos and foliar
application of nano-P (640 mg ha") gave 80 kg P
equivalent yield of pearl millet and clusterbean under
field conditions. Soil inoculation with Bacillus
megaterium strain JCT13 (10" population)
increased phosphatases and phytase enzymes over
control by 53 and 73 per cent, respectively. The
efficiency of six organic acids for native P
mineralization followed the following order: citric acid
> oxalic acid > tartaric acid >transaconitic acid >
acetic acid > lactic acid. TEM analysis of plant
mesophyll cell showed that nano-particles remain in
nano-scale length in plant leaves and they
accumulate in the vacuole. Accumulation in the
vacuole was further confirmed by scanning tunneling
electron microscope. SDS-PAGE analysis showed
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that 32 kDa (extra cellular fungal proteins) were
responsible for metal nano particle synthesis
whereas other proteins might play role in nano-
particle capping and stability.

Integrated Land and Water Resources
Management

At rocky stony site of Bhopalgarh, sole crop of
Cenchrus ciliaris gave highest grass yield (1115 kg
ha™), while its yield in silvi-pasture systems was
967.3 kg ha” with A. indica and 1089 kg ha" with
Commiphora wightti. Wheat after sole sorghum gave
lowest yield (3274 kg ha™) in comparison to sorghum
(2:2) with dhaincha, green gram and cowpea at Pali.
Field capacity and hydrological conductivity of Pal
series soils increased from 8.43 and 7.0 (under
control) to 8.82 and 9.01, respectively with 7.5t ha™
compost application in clusterbean, cumin, sesame
and isabgol crop sequences. Similar advantage of
compost use (5.0 tha™) was observed in pearl millet -
clusterbean rotation.

Excavation of 399 m’ earth from the nadi in
Beriganga area increased its capacity by 400-500
m°’. During the monsoon season, eleven rainy days
(more than 15 mm rainfall) generated 57134 m’
runoff and 12.9 per cent of this runoff was retained by
the check-dams. Contour map and three-
dimensional view of the reservoir at Bhuj, Gujarat
were prepared and its depth-capacity curve revealed
4305 m’ silt deposition in the reservoir during past 12
years (2001-2012).

Improvement of Livestock Production and
Management

Performance of Tharparkar cattle main-
tained on Cenchrus dominated pasture along with
concentrate supplement was adjudged. The
average lactation milk yield was 2053 litres while
average daily milk yield was 7.2 litres.

Higher body weight gain up to 12 months of
age was observed in Marwari lambs as compared to
Marwari kids. The milk yield for total lactation period
of Marwari and Parbatsari goats was 160.5 and
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202.9 litres, respectively. Thirty per cent
replacement of wheat bran with dry pods of Prosopis
juliffora in feed of yearling goats showed no
deleterious effect on their health and body weight
gain.

Studies on impact of drought on fertility and
production in Jodhpur, Barmer, Jaisalmer, Pali,
Nagaur and Bikaner districts of western Rajasthan
revealed that malnutrition in dry and growing animals
resulted in late first calving and longer calving
intervalsin cattle.

Livestock centric interventions for livelihood
improvement in Nagaur district helped in increasing
milk and fodder production. A feed block making
machine at Harsolav village gausala was
established which produced more than 1200 fodder
blocks.

Plant Products and Value Addition

Treatment of Commiphora wightii plants with
ethephon resulted in oleo-gum resin production from
1.0to 28 g plant™ in different seasons.

Gum inducer treatment to trees resulted in 50
and 116 g gum production per tree from Acacia
nilotica and Prosopis juliflora, respectively. Similary

in Acacia jacquemontii, ethephon (1 ml stem”)

injection in each branch produced 30-40 g gum
tree”.

Densification of Prosopis juliflora pods under
160 kg cm* pressure reduced the volume by 80 per
cent. Prosopis juliflora syrup and fiber were prepared
fromits pods.

Integrated Pest Management

Bio formulation consortium of Trichoderma
harzianum and Bacillus firmus reduced the dry root
rot incidence (5.3%) and significantly increased the
plant biomass (2.9 g plant”) in comparison to the T.
harzianumtreatment (7.0% and 2.4 g plant™).

Thirty insect pollinator species were
recorded during peak flowering in Ziziphus. Yellow
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wasps were significantly less in number this year
(5.8% in 2012; 12.3% in 2011) while honey bees
were more (33.1% in 2012; 13.1% in 2011).
However, flies were the major pollinators in both the
years.

Seven rodent species were trapped from
IGNP command areas of Sri Ganganagar,
Lunkaransar and Jaisalmer. Truly mesic rodent
species (Mus booduga, Bandicota bengalensis and
Nesokia indica) were recorded fromrice (Suratgarh),
cotton (Sri Ganganagar) and groundnut
(Lunkaransar) fields. Groundnut was highly
vulnerable to rodent attack and the maximum
damage (34.7%) was recorded in peripheral areas of
fields in Lunkaransar.

Non-conventional Energy Sources, Farm
Machinery and Power

A PV clad structure for multipurpose
application with a ground area of 15.3 m* was
constructed. Heat exchange pipes, embedded at
120 cm depth, were able to regulate the temperature
by 3-5°C. Temperature could be reduced by 2.5-
4.5°C below ambient temperature with a PV mister.

Desalination devices reduced the electrical
conductivity of saline waster significantly with daily
average output of ~1.5 litre.

Average drying time in solar dryers for
leaves of coriander, mint, fenugreek and green
chilieswas 5, 5.5, 6 and 8 h, respectively, at aloading
rate of 2.5kgm?.

Drying efficiency of PV winnower cum dryer
for spinach, onion and green chilies was 17-20 per
cent. Sowing with improved seed drill increased
clusterbean vyield by 18-20 per cent over
conventional method of sowing. A FYM applicator,
with storage capacity of 20-25 kg FYM and
application rate of4.5-5.0tha”, was developed.

i 9
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Socio-economic Investigation and Evaluation

Women had 75 per cent share in total human
labour in MGNREGA program in Kharia Mithapur
and Parasla Kala villages of Bilara tehsil in Jodhpur
district. Average employment and earnings per
family per year were 71 days and Rs. 6073/. There
was 42 per cent reduction in human migration.

In Kachchh district of Gujarat, camel
breeding was found to be the main occupation of 95
per cent of sample households of camel breeders
(n=75) with average herd size of 40 camel. Kachchhi
and Kharai breeds of camel were found in the region.
The selling and buying of animals was mainly
through traders in livestock fairs held in Rajasthan
and Gujarat.

In Pali district, average depth of open wells
varied from 30.2 m in Marwar Jn. to 204.4 m in
Raipur. Average water yield of wells varied from
9412 liters per hour in Pali to 45000 liters per hour in
Marwar Jn. Area under irrigated crops like cotton,
chilli and wheat had decreased significantly due to
depleting groundwater level. To cope with the
situation, farmers adopted measures like shifting to
perennial/ alternate cropping systems, installing
efficient water conveyance structures, adoption of
sprinkler irrigation system, adjusting livestock units,
etc.

Technology Assessment, Refinement and
Training

Based on medium range weather forecast,
weather based agro-advisory bulletins were issued
twice a week for farmers of Barmer, Churu, Jalore,
Jodhpur and Pali districts. Correct rainfall forecast
during monsoon season ranged from 28.3 per cent
atChuruto45.2 per centat Barmer.

In Bheejwadia village of Osian tehsil, 29.43
per cent of individuals had low BMI compared to
standard WHO value. Low BMI was more
pronounced in female (30.98%) than in male (28%).
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In Ummednagar village of Mandor tehsil, 7.5, 6.6 and
15.83 per cent of the population was categorized as
severe, moderate and mild cases of low BMI, and
here also the problem was more prevalent in female
(46.55%) compared to male (14.75%).

Improved farm technologies were
disseminated in Osian tehsil including 24
demonstrations onimproved varieties of clusterbean
(RGC-936 and RGC-1003) and moth bean, five
demonstrations on improved varieties of pearl millet
(Rijka and AVKV-19) and fodder sorghum (CSV-20)
and seven on high yielding varieties of dual purpose
pearl millet (CZP-9802, HHB-67 and H.C-20).
Demonstrations of high yielding varieties (HYVs) of
wheat (Raj-4037), mustard (Bio-902) and cumin
(GC-4) in rabi season showed 17 to 30 per cent
increase in netincome due to use of HYVs.

Six demonstrations on improved varieties of
cumin (RZ-209 and GC-4) and application of neem
cake @ 400 kg ha" were given. The seed yield of
improved varieties was 10.71-19.64 per cent more
than local check. Application of neem cake @ 400 kg
ha' in RZ-209, GC-4 and local variety, increased
seed yield by 16.93, 18.03 and 16.96 per cent,
respectively.

Indian desert gerbil (Meriones hurrianae)
and Indian gerbil (Tatera indica) were major rodents
found in crop fields. In kharif season, 49-57 burrows
ha" were observed, while in rabi crops their number
was 48-58 burrows ha”. Rodent control success on
4" day after treatment with zinc phosphide was 62-
67 per cent in rabi crops and 48 to 66.66 per cent in
kharif crops.

Different types of weeders viz., single slot
kassi, double slot kassi, grubber, wheel hoe and
crust breaker were evaluated at farmers'field.

Gum induction and compost making
technologies were demonstrated to the farmers.
Introduction of solar cookers helped in fuel wood

i 11 wilp———
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savings to the tune of 1.05 t per farm family with a
time saving of about 20-25 per cent. A low cost
rainfall collector was fabricated from locally available
materials. It was provided to farmers to collect
location specific rainfall data.

Out Reach Extension Activities

The institute provided technical
backstopping to the internationally funded program
on Mitigating Poverty in Western Rajasthan
(MPOWER). Two capacity building cum training
programs, i) for 41 master trainers and project
officers and ii) for team leaders and project workers
of MPOWER, were organized at the institute.

Under Tribal Sub Plan (TSP), 2972 tribal
people belonging to 11 districts of five states were
beneficiaries. Inputs and interventions like solar
lantern, micro-irrigation assembly, orchard
development, renovation of community water
bodies, reclamation of sodic soils, pasture
development, etc., were provided. On-campus and
off-campus trainings on modern agricultural
techniques for enhanced crop and animal
productivity were also imparted.

Seventy two on-campus and 149 off-campus
trainings were organized for 5927 farmers. The
institute organized 20 exhibitions and one farmer's
fair cum innovation day. A total of 12791 visitors from
14 states came to ATIC. It sold 37388 horticultural,
forestry, medicinal and ornamental plant saplings
and 2965 kg seed of improved varieties.

Under HRD programs, 13 sponsored short
courses, 8 sponsored training cum workshops and 6
shortterm batch trainings were organized.
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The Central Arid Zone Research Institute
(CAZRI) owes its origin to the Desert Afforestation
Research Station, which was established in 1952 at
Jodhpur and was upgraded to the Desert Afforestation
and Soil Conservation Station in 1957. In order to put
appropriate emphasis on arid zone research and
development, the Government of India in 1958 sought
the advice of an UNESCO expert, Mr. C.S. Christian,
upon whose suggestion the Institute came into
existence on October 1, 1959 as a constituent of the
Indian Council of Agricultural Research (ICAR), New
Delhi.

The Institute conducts multi-disciplinary
research to seek solutions to the problems of arid
zones in the country. About 32 million ha area in the
states of Rajasthan, Gujarat, Punjab, Haryana,
Karnataka and Andhra Pradesh come under hot arid
zone. The cold arid zone, covering about 7 million ha, is
located in the states of Jammu and Kashmir and
Himachal Pradesh.

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 evapotranspiration. Day
temperature in summer reaches 40° to 43°C with peaks
up to 45°C. Rainfall ranges from 100 mm in the western
part of Jaisalmer to about 500 mm to the east of Pali.
The potential evapotranspiration is between 1500 to
2000 mm year". Normal dates of arrival and withdrawal
of monsoon are 1% July and 15" September
respectively. The terrain is predominantly sandy with
dunes and interdunes (Typic torripsamments) occupy
major area of hot arid zone. These soils have low water
retention capacity and low fertility status. In the south-
eastern part, medium textured, greyish brown soils
(fine loamy cambids/calcids) occupy large area. These
soils have medium available water retention capacity
and better fertility status. High salinity in soil and
groundwater are associated with these soils. Other
soils include gypsids, rocky/gravelly and natural salt-
affected types, which are very low in organic carbon,
low to medium in available phosphorous and high in
available potassium. Strong wind regime of 8-14 km h”'
from April to August, occasionally exceeding 30 km h™,
causes dust storms and wind erosion and is a major
land degrading force. Water is a degrading force mainly
in the IGNP Command area causing water logging and
soil salinity. The human population in hot arid zone
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increased by about 400 per cent and livestock by 200
per centin last five decades, not only induced paradigm
shift in the resource use pattern in the region and land
productivity, but also has put serious strains on the
natural resource base, threatening sustainability of the
arid ecosystem.

The cold desert region of India is characterized
by harsh climatic condition. Temperature fluctuations
are extreme, which some time goes down to as low as -
40°C. Some time in summer months, temperature
reaches to as high as +40°C. Average precipitation is
about >90 mm. Livestock farming and crop-livestock
mixed farming forms the spectrum of economic
activities in rural setting of the region. To address the
problems of production systems of cold arid regions, a
Regional Research Station at Stakna, Leh established.
The foundation stone of the station was laid on 18th
August, 2012 by Honorable, CEC, LAHDC, Sri Regin
Spelbar in presence of Honorable DG, ICAR, Dr. S.
Ayyappan.

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

Mandate

e To undertake basic and applied research that will
contribute to the development of sustainable
farming systems in the arid ecosystem

e To act as repository of information on the state of
natural resources and desertification processes
and its control, in the form of digital database

e To develop livestock-based farming systems and
range management practices for the chronically
drought-affected areas

e To utilize high and precision technologies in
production systems

e To provide scientific leadership and to develop
collaboration with State Agricultural Universities,
State line departments and other national and
international agencies for generating location-
specific technologies and transfer of the
technologies

e To act as a centre of learning for arid land
management technologies

e Toprovide consultancy and other services

To fulfill the institute mandates following
research themes have been identified (Table 1).
Infrastructure

Besides the institute headquarter, located at
Jodhpur, Rajasthan, it has five regional research
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Table 1

Theme No. Title
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1 Integrated Natural Resource Appraisal, Monitoring and Desertification

Integrated Pest Management
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Biodiversity Conservation, Improvement of Annuals and Perennials
Integrated Arid Land Farming System Research

Integrated Land and Water Resources Management

Improvement of Livestock Production and Management

Plant Products and Value Addition

Non-conventional Energy Sources, Farm Machinery and Power
Socio-economic Investigation and Evaluation
Technology Assessment, Refinement and Training

stations, three KVKs and five field areas (Fig. 1). The
activities of the Institute are guided and reviewed by the
Quinquennial Review Team (QRT), Research Advisory
Committee (RAC), Institute Management Committee
(IMC) and Institute Research Council (IRC).
Headquarter and Regional research stations
are well equipped with laboratories, research farms,
field laboratories and office facilities. An auditorium
(114 sitting capacity), two conference rooms, a
museum, an international hostel, one training hostel
and one farmers' hostel are the other facilities available
at headquarter. Institute has a wide collection of books
(21936) and journals (56500 back volumes) iniits library
named after Dr. P.C. Raheja. The Environment
Information System India (ENVIS) centre on
desertification also placed in this library (Table 2).

2013 ¥ % B T Y=

Table 2 New acquisition in library for financial year 2012-13

Books

Reports

Indian journals

Foreign journals

AGRIS & CAB-CD from 1975 to 2012
Indiastat E-Year book 2012

IR HHg FAET TR AR ThT R &
forq SME A TSR, & @® wead &1 Ue R B | By
S UdY ShIS B AN SHDI B B9 S.U.TH.
AFCRR & A1 ST 2 | §eie defdee yaeH, iaeid
JedTse IR TENY fIar, aRRT ArvedIR e &l

JRET Bg Y & QR Uh I fbd T |

Number
399

348

102

36

The Institute is a part of the ICAR-wide network
of information gathering on human resources. lts
computer hub at the Agricultural Knowledge
Management Unit is working with the IASRI-developed
software PERMISNET, PIMS and HYPM. Other
software, especially for internet bandwidth
management, dynamic website and database
development and safeguarding the systems from virus,
etc., were procured during the year.
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WA & o fAf=T ual (869) H W ATH 168 US The financial statement [budget (Table 3) and
R 2 | G § dRikd dHaral o) Rerfa arof 3 # revenue (Table 4)] of the Institute and staff position
<ors TS 2 | faciig dew (avie) 3R T Rrord o faRor (Table 5).

AR 4 3R 5 H ST TATR |

ARl 3 goie 2012—2013 (T ®I )

Table 3 Budget 2012-13 (Lakh Rupees)
Head of expenditure Funds allocated Expenditure

Non-plan Plan Non-plan Plan

Establishment charges 3218.94 == 3218.89 =
Wages 41.80 -- 41.24 --
Overtime allowance - -- -- -
Travelling allowance 15.00 20.00 14.97 19.91
Other charges, including equipment + TSP 241.61 299.00 241.47 298.82
Works, including maintenance 86.00 26.00 85.96 25.52
Total 3603.38 345.00 3602.53 344.25

AR 4 a9 20122013 & ST UTG ok
Table 4 Revenue generated during year 2012-13

Particulars Amount (Rs.)
Sale of farm produce 1869797.00
Analytical testing fee 440000.00
Rent charges 1285645.00
Interest on loans and advances 2483033.00
Miscellaneous receipts 2779613.00
Interest on TDR 8571944.00
Total 17130032.00

AR 5 a9 2012—13 & SR TTH
Table 5 Staff position during 2012-13

Post Number of posts
Sanctioned Filled Vacant
Director 01 01 -
SCIENTIFIC
Principal Scientist 16 12 04
Senior Scientist 38 20 18
Scientist 86 42 44
TECHNICAL
Category-I 181 150 31
Category-Il 75 64 11
Category-lll 09 07 02
ADMINISTRATIVE
Class-I 04 04 --
Class-II 59 40 19
Class-lll 29 85 +06
SUPPORTING
Skilled 271 232 39
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South-West monsoon touched Rajasthan on
5" July in some parts of Udaipur and Kota Divisions with
a delay of about 20 days and advanced further in the
remaining parts of the State by 11" July. July rainfall
was deficit in western Rajasthan, while above normal
rainfall was received in most parts in August and
September. Monsoon withdrew from most parts of
western Rajasthan by 24" September. During this year,
monsoon rainfall was normal (£19%) in Barmer,
Ganganagar, Hanumangarh and Jhunjhunu districts
(Fig. 1), while Bikaner, Churu, Jaisalmer, Jodhpur,
Nagaur, Paliand Sikar districts received excess rains
(20% of normal). Deficit Rainfall (23.8% of normal) was
recorded in Jalore district only. Temperature and rainfall
situation at seven locations during the year is shown in
Fig. 2.
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South-west monsoon rainfall (mm) in western Rajasthan
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Weather during 2012
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Fig. 2 Temperature (°C) and rainfall (mm) during 2012 at seven arid zone stations
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RESEARCH ACHIEVEMENTS
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INTEGRATED NATURAL RESOURCES APPRAISAL, MONITORING AND DESERTIFICATION

FeAsiol o @t dler 3iiv wmr agdle &t
UTefdes HALE Fedicsel

-3l TRER R AR T8l BT SfaroT—gd N
QUL AT TAT HH Gl aTell HBRI &7 ¥ | GR
PBRI HETH (53.3%), T HORI H (3.0%) FTS T
Af2d QR BRI HET (30.5%), X & Id (13%) AR T4l
BT 43 (0.2%) T Y—aTafa o (*r 1.4) | J-f a4
UgE ARl (i) €9 SR ol ST &3 ddH—
ST — AT AR (STal pudl - fUgd a o
H a7 &3 BT AAAA PR T aY H 3 Bl DI ihar
JATE), (i) X FHde HEM &7 STreT—o+ard iR
RTSHT Wdex (S8l Wl BT THaT 78X P UM BT BIRIGT
faem) iR (i) gom god foRR ®IC <l @l
Y—ATRfAT  ATAT—YRIAT—IAaT —aRART—d & HTeTS!
JFex § TS TS |

HaT Od yfd 3uier am@ar a1 @l IR AR § qier
T = ORTS, IFYRT, TR 3R eRTS—HYRT (FROT 1.1) |

LANDFORMS
Diyodar & Bhabhar tehsils

Legend
t Alluvial Plain

lating Alluvial Plain

Natural Resources Assessment of Diyodar and
Bhabhar Tehsils of Banaskantha District

Landforms: The terrain in Diyodar and Bhabhar is
relatively flat with low undulations with network gullies
in the south-east. Older alluvial plains (53.3%),
younger alluvial plains (3.0%), sandy undulating older
alluvial plains (30.5%), sand dunes (13%) and river bed
(0.2%) were the major landform units (Fig. 1.1). There
were three topographically significant terrains; dunes
and interdunes of Lavana — Majnu — Soni - Ranvwas
sector (where farmers have levelled duny fields during
last two decades and practise 3 crops a year), sandy
flat plains of Jada — Dhansol — Tetrwa - Radka sector
(where agriculture has the advantage of Narmada
canal water) and undulating scattered low duny
landscape of Nawa — Surana —Undai — Warsara — Beda
- Bhildi sector.

Soil and land use capability: The soils were classified
into four soil series: Tharad, Rampura, Bhabhar and
association of Tharad — Rampura (Table 1.1). The
Tharad series had hummocky relief while Bhabhar and

LAND USE
(Myidar & Bhabhar)

Liged
Disalbda T e H rappabd Lund
Snworropprd HH B-10:
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Fig. 1.1 Land forms (A) and present land use pattern (B) of Diyodar and Bhabhar tehsils of Banaskantha district
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Table 1.1  Dominant soils of Diyodar and Babhar tehsils and their characteristics

Soil series Depth Texture Colour Effervescent Structure CaCOg Land use
class (%) capability class
Tharad series (coarse loamy mixed, hyperthermic Typic Haplustept)
Tharad d5 sl-I 10YR5/4 - 1sbk-msbk 0.25-3.9 lllcsandIVcs
10 YR4/4 ea
Rampura (fine loamy mixed, hyperthermic Typic Haplustept)
Rampura d4-d5 I-scl 10YR3/3 - sg-msbk 1.5-45 lllcs
10 YR4/3
Bhabhar series (fine loamy mixed, hyperthermic Typic Haplustept)
Bhabhar d5 sl-I-cl 10YR4/4 - 1sbk-m2sbk 0.15-0.50 Illc
10 YR 3/4
Rampura-Tharad association (coarse loamy mixed, hyperthermic Typic Haplustept)
Rampura- d4-d5 sl-I-scl 10YR5/4 - 1sbk-m2sbk 0.50-3.2 lllcs
Tharad 10 YR 4/4
association

oRTS H ETel TR YA oY, WHR 31 ITHYRT a1 /o7 # ard

Bheld Bl b AT o |

U gerwafedr QHl 8 dsdld # o geiiar
Heffcamr,  GIRT  JATANT, DRIEIT gerforaT AR
IO GIGRT RIS A # YRt A Ui T | JaTs
SIS—TgS Hal &3 H HAGISKT cAsifed Tgd
JIf o SR RIS A H G109 GAlTerv], U
SHISTST AR SHEINFST TRgRer THEdl 9 UR T |
a1 Sl dTcl HaTHI 91T H B/ HIRRT, WoarSIRT
ST,  SHRINGST  TRGRST 3R CTeTar
GIIRICHIFHT IR T | B YA H FIITa H-RIRT,
TTATSIRT SI1cIsITS, [SToflmeT ARSI, ToAnsvraeT
SISHT, JDRIAT GBIBICIT AR SHIHT 3T~ geleT
TG o | BN FIANT, JBINIGSIT A¥1epler, TIvifavT
UITSIRIFET 31T AR BIFTeTd U~SJcTd Bl a1 & W
< T |

SIDIET [HIISHT BT GRIA Sielle HaT 9T H
97 I 175 WA SdATs P AT 0.573—2.324 Us /I HY.
fITROT IR AT | HeAarSINT SIS B YR S
R8T fer # sreeT Bag IR S8 (esTed 24.2 I
AR 675 WA HATS) UTY T | YR STelle HaT & o
TIEIfod JeAlFeNT & aa%h US 5.60—7.25 d¥ HI. o

o o N o

STafd NciTel 1879 AT &1 | YATehI~d &4 o7 |

Rampura soil series showed negligible to slight wind
erosion hazards and poor workability.

Natural vegetation: In both the tehsils, alluvial plains
had dominance of Acacia nilotica, Prosopis juliflora,
Cassia italica and Calotropis procera in grazing lands.
Salvadora oleoides predominated sandy hummocky
plains. Grazing lands on these habitats were
dominated by Prosopis juliflora, Capparis decidua and
Tephrosia purpurea. Sandy undulating plains
possessed Calotropis procera, Salvadora oleoides,
Tephrosia purpurea and Leptadenia pyrotechnica.
Croplands had Prosopis cineraria, Salvadora oleoides,
Ziziphus nummularia, Azadirachta indica as dominant
and Acacia leucophloea and Tecomella undulata as co-
dominant species. Calotropis procera, Euphorbia
neriifolia, Prosopis juliflora, Cenchrus setigerus,
Leptadenia pyrotechnica, Azadirachta indica and
Cocculus pendulus generally used as live fencing crop.

Acacia nilotica at older alluvial plain exhibited
sufficient distribution (0.573-2.324 m’) with height
range from 97 to 175 cm. Salvadora oleoides at sandy
undulating hummocky plains showed better coverage
and growth (24.2 m® cover and 675 cm height)
compared to older alluvial and sandy undulating plains.
Cover and height analysis of Prosopis julilflora
revealed that older alluvial plains had mature trees
(5.60-7.25 m*) while at sandy hummocky plains density
was low.

Land use: Agriculture was the major land use and
cultivated lands covered >90.40 per cent area in both

Y E—
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AR 1.2 FAMEBIST oTel & RIER 3R 4R dedia H A= 4—SuanT & i &

Table 1.2 Area under various land uses in Diyodar and Bhabhar tehsils of Banaskantha district

Land use
ha

Double/triple cropping 21544.49
Mon cropping (IOC 80-100%) 32155.71
Mon cropping (IOC 60-80%) 0.00
Pasture/grazing land 4129.69
Rann 0.00
Canal 205.21
River 0.00
Settlement 1244.49
Water bodies 25.40
Total 59305.00

Y—3IUAeT: ST B dedlel § Y BT Ad(&d TN By
(90.40%) ¥ T (AR 1.2, &3 1.1) | Q18R BHA DI JeAT
H Uhel B &l yg@dr o (SRIER 54.22% WTR 68,
47%) | TS, g, el iR HUNT ygg Rifad wael
AT RUET 3R ORI IR Bt o |

Y—-3@@A: AR AR R Tl Bl Sferor—ufd=d

AT 3R a1 &5 Bod galril (<2°) iR & &R0T | J1fad
o | fiR A1 20—30 W &I TS &F faro—gdi &y 4
qorr =1l STel &l Ufdral Skl 91T # Sedl dbeld & Wav
D1 AT & | THE: S 81 d8vilell & Sl W Hred
A g Herd bl I Jad o (BT &R 5—20 TH.S
/%, /dN), STafd Seor—gdl 9T H Hegd Berd (Herd &)
5-10 TASH. /%, /d9) T4 o9 &= § F91fdd &9 He™

Diyodar

Bhabhar
% ha %
36.33 9425.12 21.96
54.22 17002.49 39.61
0.00 12390.60 28.87
6.96 2550.58 5.94
0.00 255.36 0.59
0.35 96.80 0.23
0.00 118.45 0.28
2.10 965.68 2.25
0.04 119.92 0.28
100.00 42925.00 100.00

the tehsils (Table 1.2, Fig. 1.1). Mono cropping was
prevalent practice in both the tehsils (Diyodar 54.22%,
Bhabhar 68.47%). Mustard, wheat, groundnut and
cotton were major irrigated crops, while castor and
pearl millet were important rain fed crops.

Land degradation: Soils in Diyodar and Bhabar
tehsils, with a gentle slope (< 2°) in the southwest and
the eastern fringe, were less prone to land degradation.
However, a series of 20-30 m high hillocks along the
southeast fringe as well as low sandy hummocks and
fence-line in the northern part provide potentials for
moderate to higher erosional hazards (erosion rates of
5-20 Mg ha"y"). The south-eastern part had moderate
erosion (5-10 Mg hay") and other areas were prone to
slight erosion hazard (1-5 Mg ha™y™). High erosion rate
covered approximately 92 km? area, while moderate

a ', Annual Soil Erosion Rate
(Mg#hary)
[

3 12 dEIRR R 9PR TEdld & J—3fagd 3iR aifie Herd &% & AHaS

Fig. 1.2 Land degradation and annual soil erosion rate maps of Diyodar and Bhabhar tehsils
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Table 1.3 Variability in groundwater quality (EC) of Diyodar and Bhabhar tehsils
EC range (dS m™) Area covered (km?) Per cent area

<20 171.74 16.98
2.0-4.0 445.80 44.07
4.0-6.0 290.14 28.68
6.0-8.0 93.93 9.29
8.0-10.0 6.79 0.67
>10.0 3.12 0.31
Total 1011.52 100.00

HHe (HTd &3 1—5 TASH. /8. /d8) o7 | ST Held e
H ST 92 I fh. AT, HeuH werd & H 260 O fh. AL
IR Y WRT § HH PHerd AHIfad & o7 | 10 Hiaerd e |
HaT TSR 3R 40 Trerd & 3 & off (s 1.2) |

Y—oTer: X &3 H Y—Scl g8 T8N o7 | A Wi
Tl WR 94— d 119 Al 719 3R Y—Sel TERTS 60.0
AL e ofl | AT -9 R @RI Gelell 3§ (609 1.
el ¥ 711) 3R Faierd BRAT 7 (190.5 1. {—AdE ¥
=T a7 T | Y-S T iRAd S¥ 3.41 S99/ HIL UTS
T (AR 1.3) | IR (ST 4.866 ST /HL) @ 3er
dRIER # (ST 2.803 SIUH /HL) S Bl O
areet TS g (ot 1.3) iifs a1 # fara faedt & @t
31fares <1 | 3T TR <RITGR # 9,56 3R 4IWR ¥ 16.61
g T8 | 3 bR JIRTA ) segfad &= ¥ siadT
0.37 UHS /1. UTS 7T | &5 & 85 UfI9rd ¥IT # MRUA={T
<25 THE /. oY | fhaHl @ IR o1 Rad 8
P T 0.0—15.24 H1. /9 off, Nraad! fUsel Ui A1t o1
AT aR 4.67 W1 /9 &T (AR 1.4) | STt § HH W
Ted TR I &3l H TS TS S8l YTl Bl U 37!
off (R 1.3) |

erosion covered about 260 km® area, and the slight
erosion potential existed in rest of the area. The soils
were calcareous in over 10 per cent area and alkaline in
40 per centarea (Fig. 1.2).

Groundwater: The groundwater level in the entire area
was very deep with an average static water level (SWL)
of 119 m bgl and water depth of more than 60.0 m bgl.
The minimum groundwater level was recorded at Khari
Puleli (60.9 m bgl) and maximum at Phorna (190.5 m
bgl). Groundwater was largely brackish to saline with
average EC of 3.41 dS m” (Table 1.3). The quality of
groundwater was better in Diyodar (EC 2.803 dS m™)
than in Bhabhar (EC 4.866 dS m™) tehsil (Fig. 1.3) due
to higher amount of clay content and clay lenses in soll
profiles. The average SAR was relatively higher in
Bhabhar (16.61) than in Diyodhar (9.56). RSC was low
in the study area with an average of 0.37 me L". About
85 per cent of the area had RSC <25 me L.
Groundwater depletion rate in the area ranged from 0.0
to 15.24 m y" with an average of 4.67 m y" during last
five years as reported by the farmers (Table 1.4).
Higher rate of depletion was observed in the area
where quality of groundwater was relatively better
(Fig. 1.3).

AR 1.4 STl ARI -

SIRITeR 3R TR T8l

Table 1.4  Hydrogeological summary : Diyodar and Bhabhar tehsils

Aquifer Depth to water EC
(m bgl) (@sm’)
Min Max Av Min Max
Alluvium  60.96  190.5 119.06 1.012 10.116
Overall 60.96  190.5 119.06 1.012 10.116

Water level decline Discharge
(my’) (m*d™)
Av Min Max Av Min Max Av
3413 0.00 1524 467 <3 150 125
3413 0.00 1524 467 <3 150 125

) R E—
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Ground Water Quality
Bhabar-Diyodhar

Kilometer

TER LEVEL DEPLETION
DIYODHAR TEHSIL "

Legend

kel b

o 1.3 ARIER R IR TEdIT & Y—oTdd B Iorac], Sidl WR AR B1 Fadl A

Fig. 1.3 Groundwater quality and water level depletion in Diyodar and Bhabhar tehsils

N

&3 H Al 9 S M @ 743 (< 3.0 €94
1. /3 3 150 899 /1. / fa=7 @R <A 125 &9 #1. / f&=)
off | ST T @1 fafi=1ar S=a STt QI8 @ BRI &F
Al & (AR 1.4) |

A Siet: &5 § AT STeT qRegd: 1S 7 AL 2 € |
HIRST TT BT ATS! H STeA= & IS8R0 H1 @ T | ATS!
H Ul 5 9 6 HeIM db WRT ¥&dT & 399 I8 W 2 &b
Sl R4rg 9gd ®9 ® | gc v Sa#dl g €l &
STl T8YT & T Ya=er+ fohar ST1aT & d1fs Uil T 37T
B ST | 3 | ATS! BT U A% 3R T Ifed uran
T | S dENlel | faf eTHar & 282 St WURYT b
IR T RO 16.793 THATTH U SAURIG fdhar ST Al
g (AR 1.5) |

FHfla 3cutgst &1 gafgare: & B B Sus B
YA HRaN, 2012 7l H (Yh—2) 3R 3ifcrd Ard 7ed o

The discharge from wells varied from <3.0 m’
d’ to 150 m’ d”" with an average of 125 m® d".The
variability in the discharge could be due to high rate of
withdrawal (Table 1.4).

Surface water resources: Surface water resources
were mainly in the form of nadis. Influx of sewerage
water into nadiwas also observed. Waterimpounded in
nadis for 5 to 6 months indicating very little seepage.
Catchments of nadis were maintained by brick industry
owners to ensure good flow of water. Nadi water was
clean and no algae were seen. In both tehsils, there
were 282 water storage tanks of different capacity,
which stored 16.793 mcm water (Table 1.5).

Crop yield forecast: The yield forecast for rabi crops
was issued in mid-February, 2012 (F2) and finally in
mid-March (F3). The highest F3 forecast yield of wheat
was for Jodhpur district (2493 kg ha") followed by

AR 1.5 Ads! STl AUSUT &9l

Table 1.5 Surface water storage capacities of tanks

Tehsil Large Medium Small Total
>50,000 m® 25,000-50,000 m® <25,000 m®
Number Volume Number Volume Number Volume Number Volume
(mcm) (mcm) (mcm) (mcm)
Bhabhar 41 5.137 56 2.094 39 0.975 136 8.386
Diyodar 44 4.593 62 2.814 40 1.000 146 8.407

—{m 24 il
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Fig. 1.4 Forecast and average (2001-2010)
yield of wheat crop

UP—3) SR fHar 1| qEgaE 4 g @ Seddq
(Th—3) IUST SEyR forel # (2493 AT, /), Twanq
TSR AR uTell forai 3 off (R 1.4) | SIEgR, e 3iR
qTetl BT fUwet 10 9§ (2001—10) BT AT SUST BT el
qargArE H SUS AfSd B | ARl B qaltd U
SR f37el # (1223 f6.41. / 8.) Fuifad &1 78 Safd go
el & forg IUST 1A w9 oA (867 Th.4T. /7.) T
7 (Ferd 1.5) | 9T, SR AR HUN BT IUST G
SR & fofg 657, 779 31R 470 .31, /2. <& |

oIS &l # v Aoren 3= ULt Udeet 8g Bw
gafearst 1 Udier: AMEuAs), 78 (el & I fawga
ST A QAT & SR WR SiEYR ffel # AR $Tal
H N IR R yduE A9 2§ W gafed
TR g SR Y T | S 3R Sells &l draifdsd aul
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Fig. 1.5 Forecast and average (2001-2010)
yield of mustard crop

Barmer and Pali (Fig. 1.4). Forecast yield for this year
was higher than 10-year (2001-10) average yield at
Jodhpur, Barmer and Pali. Maximum yield of mustard is
expected from Jodhpur district (1223 kg ha™), while
yield estimate for Churu district was the lowest (Fig.
1.5). Yield forecast for pearl millet, sorghum and cotton
in Jodhpurwas 657,779 and 470 kg ha™, respectively.

Application of seasonal weather forecasts for crop
planning and livestock management: Based on
Extended Range Weather Forecasts (ERFS) received
from IMD, New Delhi, monthly agro-advisory bulletins
for crop and livestock management were prepared
during June to September and disseminated through
CAZRI website. Observed rainfall was much lower than
ERFS predictions for the months of June and July,
while reverse trend was observed for August and
September rainfall (Table 1.6).

AR 1.6 SITEYR H AFGA BTl & a9l GATJAT DT F-ATI
Table 1.6 Verification of ERFS predicted monsoon rainfall at Jodhpur

Month Observed
(mm)
June 17.7
July 11.7
August 291.1
September 132.8

ERFS Long term normal
prediction (mm) (mm)
45.9 38.9
186.3 128.1
219.0 117.4
70.1 47.8

i 25 si——
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Sierary fawerst SR 31E seurast: Yb IR H Siefary
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Gfererd (STSHR) Teb Td UTdT 1T | B gfeg bl 3favell
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AT 27° 9. | $HUR) BT IUST W ARG J91d <1 71
TR TR 37UATG o | TR AR arell [7ali # Hefdd
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Climate variability and wheat productivity: Weather
variability explained variation in wheat yield from 21 per
cent (Bikaner) to 90 per cent (Barmer) in arid
Rajasthan. The crop yield had negative relationship
with high temperatures (maximum, minimum, mean
temperature or maximum temperature sums above
27°C) during crop growth, except in Ganganagar
district where temperature did not enter the multiple
regression equation. Relative humidity (RH) showed
positive relationship with yield at Ganganagar and Pali
districts and no impact of RH was observed in other
districts. Though the crop is taken under irrigated
condition, rainfall showed positive effect on wheat yield
in Ganganagar, Jodhpur and Pali districts. At Barmer
district, November rainfall had positive relationship,
while seasonal rainfall showed negative effect on
wheat yield probably due to lodging effect of late
season rainfall.

National level geomorphology and lineament
mapping at 1:50,000 scale: Under the NRC project,
GIS based digital geo-database and field database
were created through interpretation mapping carried
out in parts of Barmer (4238.55 km®), Bikaner (8212.27
km?), Jaisalmer (25607.04 km*) and Jodhpur (3807.74
km?®) districts of western Rajasthan. Major geomorphic
units include aeolian plain and pediment-pediplain
complexes covering 37093.49 and 2288.21 km’ area,
respectively. Major landforms include sand dunes
(parabolic, linear, longitudinal, transverse, barchans
and dune complex), interdunal depression, playa,
desert pavements, dissected dune complex and
deflation plain of aeolian origin, mine dump, active
quarry and salt pan of anthropogenic origin, hills, valley,
pediment of denudation origin. Lineaments were
further classified as either geomorphological or
structural (Fig. 1.6).

Energy and mass exchange in arid grassland
system at Chandan, Jaisalmer: A complete annual
cycle of micrometeorological measurements were
carried out from INSAT-linked ISRO-AMS (Agro-Met
Station) to characterize the dynamics of radiation and
energy balance of a grassland ecosystem at Chandan
experimental area. The daytime average dekadal
latent flux for actual evapotranspiration (AET) showed
a significantly lower magnitude between 15 and 115 W
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Fig. 1.6 Denudational hills and playa near Chandan, Jaisalmer
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oIl el Hehl IR RET | e H A WY 3 Y]
AT &R a7 T gIfaad arae rguTd H ARGl dhe

g% |

m? (AET: 0.3 mmd™to 2.5 mm d"') with prominent peak
coincident to south-west monsoon and peak growth
stage. Dekadal latent fluxes averaged across 24-hrs
varied from -50 to 70 W m” in tandem with rainfall
pattern observed throughout the year in this region.
Sensible heat fluxes showed a large variation from 54
to 340 W m? with peak during summer and trough
during winter and monsoon season. More than 70 per
cent energy balance closure (EBC) was observed,
which had a distinct seasonal cycle with worse closure
largely in summer season when large proportion of
available energy was partitioned into sensible heat.
The non-closure of energy balance periods were
characterized by no green growth and strong local
advections due to heat waves. The plot of net radiation
and vapour pressure deficit showed a strong hysteresis
over arid grassland. Seasonal variability of net
radiation showed bimodal behavior. Dust storms
played critical role in regulating climate especially in
summer by cutting down the incoming solar radiation to
the half of pre-summer values. Seasonal variability of
latent heat fluxes from evapotranspiration was in
tandem with rainfall variability. This showed a strong
coupling of energy balance with water budget in a
natural vegetative system. Sensible heat fluxes
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dominated the energy balance component during most
of the study period. This study clearly brought out the
intimate link between albedo dynamics and soil
moisture driven Bowen ratio.

Physiological responses of perennial grasses to
diurnal micrometeorological conditions: The
photosynthesis rate of L. sindicus, P. antidotale and C.
ciliaris varied between 3.8 to 40 ymoles CO, m”s" in
different phenological stages. The diurnal photo-
synthetic rates of these grasses showed two peaks one
in the morning (14.46, 16.34 and 22.43 umol CO,m”s™)
and another in the late afternoon hours (16.35, 16.45
and 25.22 ymol CO,m?s™). Consequently radiation use
efficiency (RUE) for L. sindicus, P. antidotale and C.
ciliaris showed similar trend i.e., minimum (0.48, 1.18,
1.01 g MJ") during afternoon hours and peaks (3.44,
6.90, 3.99 g MJ7; 3.12, 3.54, 3.18 g MJ") at morning
and late afternoon hours. The water use efficiency
(WUE) of L. sindicus was highest in the morning and
late afternoon hours, whereas for P. antidotale and C.
ciliaris, it was highest only in the morning hours. The
diffuse fraction was also found to have sharp bimodal
trend with peaks in the morning and late afternoon
hours. The study found that the microclimatic regime
controlled the physiological mechanisms of L. sindicus,
P. antidotale and C. ciliaris which also regulated
stomatal closure during afternoon hours and controlled
net carbon assimilation and transpiration rate.

Soil loss calculation: Soil loss due to water erosion in
watershed of Bhujawar village was estimated through
universal soil loss equation (USLE) in GIS
environment. Rainfall erosivity factor (R factor) was
estimated 2877 MJ mm ha' h" y". Soil erodibility (K
factor) and LS factor of the watershed are depicted in
Fig. 1.7. Cover management factor (C factor) was
approximated from thematic data on vegetation cover
fraction of the area. Support practice factor (P factor)
was approximated as 1. Potential rate of soil loss was <
12 t ha' y" in most parts of the watershed, which is
considered as a tolerance limit of soil loss through
water erosion process (Fig. 1.7d). However, soil loss
rate >100 t ha™y" was also observed in hilly undulating
terrain with large gullies.

Six soil pedons of runoff farming system
(khadin) at Bharamsar village showed that soil texture
became heavier from sandy loam in upper and middle
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Fig. 1.7 Potential rate of soil loss in watershed covering Bhujawar and RohillaKalan village, Jodhpur; a) digital elevation
model of the watershed, b) soil erodibility factor (K factor) (t h MJ"mm™), c) slope length and steepness factor

(LS factor), d) potential rate of soil loss (t ha”y™)
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reaches to clay/sandy clay in lower reaches, pH of the
soils was alkaline and it increased from upper reaches
to lower reaches. Zinc and iron deficiency was also
observed in the soils.

Groundwater depletion vis-a-vis energy
consumption: Spatial analysis of groundwater table
during last 15 years in Jaisalmer district revealed
negligible recharge through rainwater during monsoon
season in most of the wells while continuous
withdrawal of groundwater at an estimated rate of 295
million m* (MCM) y™' has resulted in depletion of water
table from42.64 min 1995t045.85min 2009 @ 0.20 m
y" (Fig. 1.8).

Energy consumption of major crops for
irrigation purpose in Jaisalmer district was calculated
as 7412 MJ ha™ for cumin, 6177 MJ ha™ for isabgol,
7412 MJ ha™ for mustard, 3706 MJ ha™ for gram, 18531
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MJ ha” for groundnut and 9883 MJ ha” for wheat.
Overall, total annual electricity consumption for
irrigating crops in Jaisalmer district was estimated to be
277 x10°MJ.

Terrain and hydrological characterization of khadin
runoff farming system: Terrain analysis of the
Bharamsar khadin using SRTM data revealed that the
bed area for cultivation was about 1/20" of the rocky
catchment area with a gentle slope (1-3%). Steady
state infiltration rate at the crest of catchment was 3.29
mm min” whereas in bed area it varied 0.21-0.29 mm
min”, indicating that runoff water enters into soil at a
faster rate at the crest followed by slow subsurface flow
towards khadin bed area. High evaporation rate at
desert and very slow infiltration rate in bed area of
khadin manifest the subsurface flow as the main
hydrological process for maintaining soil moisture
regime during rabi season rather than the general
perception of using accumulated runoff water.

Wind erosion studies: Wind eroded mass flux at two
land use situations of Bhujawar village at Jodhpur was
determined: a) fallow land (FL) with Crotolaria burhia,
Eleusine compressa and b) cultivated land (CL) with
pearl millet, sesamum and green gram. Surface cover
factor as per revised wind erosion equation (RWEQ)
was 0.014 in FLand almost 1.00 in CL. Average amount
of above ground biomass in FL was 382 g m” whereas
at CL site it was negligible. Wind eroded mass fluxin CL
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Fig. 1.8 Groundwater depletion pattern in Jaisalmer district (A) depletion trend during 1995-2009,
(B) spatial pattern of change in groundwater table during 1995-2009
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at 0.25 m height from surface was 0.14 kg m” d” during
May-June, 2012 whereas in FL it was negligible. Five
per cent increase in wind speed in Jaisalmer region
predicted 20 per cent enhancement in maximum mass
transport capacity (Q,..)-These results indicate that
grass cover significantly protects the top soil from
erosion.

Impact of climatic variability on yields of rain fed
crops in Rajasthan: The sensitivity of crop yields to
climatic variability was assessed using yield data from
1990 to 2006 for pearl millet, sorghum and maize
(covering 5000 ha) for all the districts of the state (Table
1.7). The effect of technological progress was removed

AR 1.7 ISR H RTelaR el STET UR STAdTgAd Ada-eieldl &1 JTd
Table 1.7 Weather sensitivity coefficients of district level crop productivity in Rajasthan

Cluster  Fre- variables Av. of 25" & 75" per Range of Districts in each cluster
quency centile of sensitivity coefficients
coefficients

Pearl millet

| 8 Annual rainfall 0.14 -0.02 0.31  Sawai Madhopur, Nagaur,
ann_wdf 11.85 5.22 18.48 Jaisalmer, Barmer, Jalore,
kharif_max_temp -11.03 1537 -6.70  Sirohi, Pali, Ajmer

Il 2 Annual rainfall 0.43 0.09 0.78 Hanumangarh, Churu
ann_wdf 26.09 15.26 36.92
kharif_max_temp -40.85 -568.50 -23.20

1l 3 Annual rainfall 1.02 0.81 1.24  Bikaner, Jodhpur, Tonk
ann_wdf -18.00 -30.37 -5.64
kharif_max_temp 2.57 -10.72 15.86

IV & Annual rainfall 0.22 0.13 0.31 Jhunjunu, Bharatpur,
ann_wdf -9.62 -13.80  -5.45  Jaipur
kharif_max_temp 8.06 280 13.32

Maize

| 121 Annual rainfall -0.25 -0.91 0.40 Rajsamand, Sirohi,
ann_wdf 4.76 -12.90 2242 Bhilwara, Jaipur, Udaipur,
kharif_max_temp -0.94 -17.87  15.99 émt?g’rgﬂ#, %‘:Jr;%‘irp“r’

Banswara, Ajmer, Baran,
Kota, Jhalawar, Tonk

Sorghum

| 13 Annual rainfall -0.045 -0.27 0.18  Sawai Madhopur, Jaipur,
ann_wdf 9.955 214 17.77  Nagaur, Jodhpur, Sirohi,
kharif_max_temp 11.745 2116 -233 Fali, Aimer, Tonk,

(ann_wdf = Wet day frequency; kharif max_temp = kharif maximum temperature)

Rajsamand, Udaipur, Kota,
Baran, Jhalawar
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by de-trending the productivity by fitting a time trend
equation. The de-trended productivity was then
regressed on three weather variables.

In case of pearl millet, the crop yields were
highly and positively influenced by wet day frequency
(number of rainy days) in clusters I, and Il. The
distribution of rainfall was a major factor influencing
pearl millet yield. Sensitivity coefficients show that
pearl millet yield was highly sensitive to kharif
maximum temperature in cluster | and Il and negatively
related in cluster Il and IV. Productivity of maize and
sorghum was quite sensitive to change in kharif
maximum temperature and wet day frequency (number
of rainy days) in most of the districts. Sensitivity
coefficients of rainfall were negative in the districts
which have higher level of rainfall. Therefore, for better
maize yield, besides rainwater harvesting and in situ
moisture conservation in low rainfall regions, provision
for draining out excess rainwater during high intensity
rains is equally important.

Status of soil sulphur and related biodiversity in
transitional plain of Luni basin: Available sulphur (S)
in 170 soil samples collected from Bhinmal, Raniwara
and Bagora tehsils of Jalore district varied from 0.76 to
33.49 ppm with an average of 6.74 ppm. Fifty two per
cent samples had available S below 5 ppm. Available S
increased with increase in soil organic carbon (SOC).
Maximum available soil sulphur was found in pulse
based cropping systems followed by oilseed and cereal
based cropping systems (Table 1.8). Dehydrogenase
activity and Fluorescein diacetate hydrolysis were

AR 1.8 Y—STANT B A= Rerfcral # a1 # arfvie, JRadd iR sifdd garT

Table 1.8  Soil chemical, biochemical and biological parameters under various land use systems

Land use system

Parameters

Open

scrub
Soil reaction 8.23
Soil organic carbon (g kg™ 1.58
Labile carbon (ppm) 49.20
Available sulphur (ppm) 3.58
Arylsulphatase activity (ug PNP g™ soil h™") 4.22
Dehydrogenase activity (ug TPF g™ soil d) 29.90
Fluorescein diacetate (ug Fg™' soil d™) 3.65
SBQg index 3.33

Pulse Oilseed Cereal
based based based
8.07 8.12 8.16
2.60 2.68 2.38

82.70 74.30 65.70
7.68 7.44 5.86
5.93 5.35 3.37

50.40 53.40 44.80
6.54 6.39 6.08

40.00 30.00 20.00

w32
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positively and significantly correlated with labile carbon
(LC), indicating the importance of LC as energy source
for soil microbial activity. Soil micro-arthropod based
quality index (SBQ,,) was lower in open scrub areas
and cereal based systems than in pulse and oilseed
based systems. Collembola (Folsomides, Folsomia,
Entomobrya) and Acari (Palaesomatides,
Epilohmanidae, Phiracarids, Bdellidae) were the
dominant micro-arthropods observed in samples.

Suitability of groundwater in eastern Jalore district
for irrigation: Analysis of 86 groundwater samples
revealed that 25.6, 41.8 and 32.6 per cent of the
samples had EC in the range of 0-2, 2-4 and >4 dS m”
respectively. About 43.0, 41.7, 13.9 and 1.2 per cent of
the water samples had sodium adsorption ratio (SAR)
in permissible, moderately safe, moderately unsafe
and unsafe categories, respectively. As per Richard's
classification, residual sodium carbonate (RSC) in
48.8, 22.1 and 29.1 per cent samples was in
permissible, moderately safe and unsafe levels,
respectively. Almost one third of the water samples
belonged to either moderately saline or moderately
unsafe category forirrigation purposes.

Impact of canal irrigation on soil salinity and water
logging in IGNP-lIl and Narmada command area:
Soil resource characterization was carried out in Indira
Gandhi Canal Command areas irrigated with Brisalpur
and Charanwala branches (including their
distributaries and minors) in Bikaner and Jaisalmer
districts.

The soils were classified mainly into four series
namely Ranjitpura, Brisalpur, Thar and Dune complex
series. Soil organic carbon in the canal irrigated soils
(0.102%) was higher than in the rainfed agriculture land
(0.052%), open scrub (0.070%) and dune soils
(0.03%). The phosphorus status improved by 123 per
cent and 147 per centin canal irrigated soils. However,
potassium was found highest in open scrub lands (185
kg ha™) and lowest in the canal command areas (156 kg
ha™). About 35-40 per cent samples in canal irrigated
fields were below critical limits (<130 kg ha™). About 50-
55 samples were found deficient in Zn and 40-45
samples were deficient in Fe (<4.5 mg kg"). Soil
samples were also analyzed for soil micro fauna
abundance and diversity to assess biological activity of
soil. Soil biological quality (SBQar) index showed that
gram based cropping system supported highest
biological activity followed by groundnut based
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Fig.1.9 Soil micro-arthropod population and biological indicator of soil quality
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cropping system (Fig. 1.9) in the surveyed area.

Water logging and salinity: The areas affected by
water logging and salinity were delineated using
satellite image on map followed by the ground
verification through field traversing. About 15-20 ha
area was critically water logged (water table 1-1.5 m)
along the Charanwala branch at 24, 25 and 50 RD and
between 1 to 33 RD. The pH of these soils varied from
8.7- 9.5 and EC from 0.06 to 4.5 dS m". Among the
cations, Na was dominant and ranged from 38 to 146
me L followed by calcium 38 to 68 me L. Chloride and
sulphate were the dominant anions present in the
range of 18 to 143 me L' and 12 to 149 me L’
respectively. The SAR values ranged from 13 to 35.
The severe problem of soil salinity and sodicity due to
continuous irrigation with canal water was observed in
Charanwala branch area and no crop was grown in last
3-4 years. The pH of these soils varied from 8.9 to 9.9
and EC from 2.8 t0 25.4 dS m™. At some places EC (1:2)
ofthe soilswas upto45.0dSm™.

Soil biodiversity in grasslands of arid western
plain: The soils of study sites were sandy in texture and
alkaline in nature with pH ranges from 8.51-8.72.
Carbon management index (CMI 0.63),
dehydrogenase activity (DHA = 4.21) and Florescent
diacetate activity (FDA = 5.06) were low for the
grassland under open grazing. Whereas, high CMI
(1.89), DHA (6.80) and FDA (5.55) were recorded for
the grassland under regulated grazing management
followed by cultivated grassland under intensive
management (CMI=1.44, FDA=5.59, DHA=6.39).
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Fig. 1.10 Soil biological parameters of Lasiurus sindicus grasslands under different management
(SBQar = Soil Biology Quality Index for micro-arthropods, 1 = Agriculture land, 2 = Silvipasture,
3 = Managed grassland, 4 = Unmanaged grassland, 5 = Grassland under regulated grazing,
6 = Grassland under open grazing, 7 = Silvipasture under regulated grazing,

8 = Silvipasture under open grazing)
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During the study 10 collembola, 67 mites and
30 other arthropods were observed. The Collembolans
were represented by six families namely,
Sminthuridae, Brachystomellidae, Isotomidae,
Cyphoderidae, Poduroidae and Entomobryidae. The
Palaeosomatides, Epilohmanniidae, Rhodocaridae
and Nematalysidae were the dominant mites. Higher
diversity and abundance of soil micro arthropod fauna
was associated with grazing managements (Fig. 1.10).

Similarly higher plant density (4040 tussocks
ha"') was recorded in grassland put under regulated
grazing in comparison to the open grazed grassland
(1060 tussocks ha™) while density was 6420 tussocks
ha' in unmanaged protected grassland and 2020
tussocks ha™' in the intensively managed grassland.
The importance values index (IVI) and cover area in
protected grasslands ranged from 55.46 to 87.58 per
cent and 0.082 to 0.143 m’ respectively. Higher VI
(100%) and cover area (0.109 m?) was recorded for
grassland under regulated grazing than open
uncontrolled grazed grassland (IVI = 45.64%, cover
area=0.53m’).

Soil carbon stock of cultivated lands in Bikaner
district: In selected villages of Lunkaransar block of
Bikaner district soil organic carbon stock of
uncultivated land in 0-30 cm depth varied from 5.29 to
10.65 Mg C ha'with amean of 8.97 0.196 Mg Cha™.
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Improvement of Pasture Grasses

Anjan (Cenchrus ciliaris): Among the sixty
accessions, CAZRI 2170 recorded highest green
fodder (13316.7 kg ha™') and dry matter (7257.9 kg ha™)
yield.

In a multi-location trial conducted at Jodhpur,
Bikaner and Pali, mean of the three years showed that
IMTCC-10-7, IMTCC-10-4 and IMTCC-10-5 were
better genotypes for dry matter yield (Fig. 2.1). IMTCC-
10-7 yielded highest green forage (12392 kg ha™) and
IMTC-10-4 produced maximum dry matter (2378 kha™)
yield at Pali.

In another genotypes evaluation trial, entries
were evaluated for the 4" year performance. CAZRI
541 gave maximum green fodder and dry matter yield
(8111 & 2683 kg ha™ respectively) followed by CAZRI
421 (7622 & 2698 kg ha™) and CAZRI 581 (6844 & 2357
kgha™).

Year 2012  ====Mean
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Fig. 2.1 Performance of C. ciliaris genotypes at Jodhpur
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Effect of genotypes and foliage cutting on seed and
dry matter yield in Cenchrus ciliaris: Three
genotypes (CAZRI 75, CAZRI 2178 and CAZRI 2221)
and four foliage cutting treatments (no cutting, cutting
after 30 days of sowing, cutting after 45 days of sowing
and cutting at 50 per cent flowering) were tested. Under
no cutting treatment (average of three genotypes)
highest pure seed yield (80 kg ha”) and dry matter
(5155 kg ha”) yield were recorded. CAZRI 2221 had
maximum pure seed yield (53.5 kg ha™), and CAZRI 75
had maximum dry matter production (3453 kg ha™).

Dhaman (Cenchrus setigerus): In coordinated
varietal trial of C. setigerus, eight entries were
established during kharif 2010. In the third year, VTCS-
2 recorded maximum green fodder (9356 kg ha™) and
dry matter production (2186 kg ha'). VTCS-5 had
tallest plants (90.7 cm) and maximum tillers (99.8).

Performance of range grasses at degraded grazing
lands: Cenchrus ciliaris and C. setigerus were
established on degraded grazing land at Beriganga
during kharif 2012. Both the species performed well
under shallow soils and produced 2250 to 2760 kg ha™
dry matter and 50-60 kg ha" seed. The productivity of
sown pasture was high compared to natural grasses
(Aristida and Dactyloctineum) (Fig. 2.2).

Sewan (Lasiurus sindicus): Variability in L. sindicus
was enriched through germplasm collection and
induced mutagenesis. Sixty-one accessions of L.
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Fig. 2.2 Forage yield of different grasses in Beriganga grazing land
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sindicus were collected from Jaisalmer and Barmer
districts of Rajasthan. The existing seven genotypes
(planted during kharif  2010) were evaluated at
Jodhpur and Jaisalmer for forage yield. Performance of
IVTS-6 was best at both the locations.

The mean seed germination with different EMS
treatments was 82 and 78 per cent with 4 h and 2 h of
soaking, respectively. The root and shoot length of
treated seeds were more with 4 h treatment than 2 h.
Therefore, 4 h treatment was selected for further
studies. The seeds were treated with 0.2 to 1.2 per cent
concentrations of EMS for four hours. Seed
germination reduced from 80 to 42 per cent with
increase in EMS concentration from 0.4 to 1.2 per cent.
The root and shoot length were also in the decreasing
order. Therefore, 0.4 per cent and 0.6 per cent
concentrations were selected for further studies.

Improvement of Arable Crops

Pearl millet (Pennisetum glaucum): Seed of new
CAZRI ms lines (CZMS 017A to CZMS 022A) was
multiplied by crossing Alines with their corresponding B
lines. Promising progenies were selected from 480
breeding lines and 36 germplasm lines and were
evaluated. From the advanced generation breeding
material sixteen new inbreds were identified (CZI
2012/1to0 CZ12012/16).

Fifty seven new hybrid combinations were
developed. Seed of five hybrids (ICMA 98222 x CZI
2004/7; ICMA 92777 x CZI 2004/7; ICMA 88004 x CZI
2004/8; ICMA 88004 x CZI 2008/8 and CZMS 004A x
CZI 2000/13) were multiplied. Promising hybrids
identified from different trials are given in Table 2.1.

CZMS 4A x CZI 2000/13 and ICMA 88004 x
CZI 2008/8 tested in IHT were promoted to AHPT of
AICRP. Three new hybrids (ICMA 88004A x CZI
2004/8, ICMA 92777x CZI 2004/7, and ICMA 98222 x
CZI 2004/7) and one new population (CZP2K-9) were
contributed to the AICRP trials for kharif 2012. Two
hybrids, namely CZH 221 (CZMS 4A x CZI 2000/13)
and CZH 222 (ICMA 88004A x CZI 2008/8) were
contributed in the National Demonstration.

Under ICAR-ICRISAT collaborative program,
five ICRISAT trials, viz., CPRLT (25 entries), SGRT (20
entries), early B line trial (22 entries), early maturity R
line trial (50 entries), EBLT (48 entries) and LSBLT (26
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Hybrid trial (# entries)
HT-1 (44)

HT-I (40)

HT-1I (53)

HT-IV (46)

IHT-1 (22)

AHPT A1 (9)

ARV 2.1 3BT IUTGA G dTell Fdp e
Promising hybrids from different hybrid trials

Table 2.1
Promising hybrids
96666A x CZI 2005/21 (1679 kg ha™', 47 days)
95444A x CZI 2005/21 (1458 kg ha™, 48 days)

01222A x CZI 2000/12 (1236 kg ha™, 49 days )
00444A x CZI 2007/9 (1070 kg ha™", 44 days )

CZMS 001A x CZI 2010/5 (1383 kg ha™', 46 days)
CZMS 007A x CZI 2010/7 (1080 kg ha™', 48 days)

CZMS 0014A x CZI 2005/21 (1371 kg ha™', 47 days)
CZMS 005A x CZI 2010/11 (1285 kg ha™", 48 days)

IHT 102 (1692 kg ha™*, 47 days)
IHT 107 (1523 kg ha™!, 47 days)
IHT 110 (1423 kg ha™", 45 days)
AHPT 801 (1527 kg ha™", 43 days)
AHPT 802 (1337 kg ha™', 43 days)

Check hybrids

HHB 67 (1188 kg ha™', 58 days)
GHB 538 (944 kg ha™, 49 days)
RHB 177 (1672 kg ha™', 47 days)
HHB 67 (552 kg ha™, 46 days)
GHB 538 (733 kg ha™, 53 days)
RHB 177 (1003 kg ha™', 46 days)
HHB 67 (1015 kg ha™', 44 days)
GHB 538 (583 kg ha™, 50 days)
RHB 177 (946 kg ha™', 50 days)
HHB 67 (820 kg ha™, 46 days)
GHB 538 (1895 kg ha™, 49 days)
RHB 177 (1945 kg ha™', 47 days)
HHB 67 (867 kg ha™', 45 days)
RHB 177 (1161 kg ha™, 45 days)
ICMH 356 (769 kg ha™", 49 days)
HHB 67 (1076 kg ha', 44 days)
RHB 177 (1238 kg ha™", 45 days)
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(22 gfafte), 2ier ge arell SR dfda uRieqor (50 wfdfte),
ATt (48 vfafie) ok Tawadidl (26 ufafie) e
TS TS | ST UAIRT Ao & fed G @ forg faam
ST |

SaR (WIVEH JI5H1er?): ORI & 0 &3 H T 3R
AIONITT T8 dTell 9 Sod IRT SATGdh SIFIeIgd Bl
UgAT B SIR MU dem, UASIgy, Sl A
FRATRA 6 USTTICrl, 8 SIEMIRY <1, UdR 9, 6 I
TSIl (RS &3 W) T 47 I fell= Ufdddl deo |
THIT B TS TG ITDBT 0T BT 7T | 3+ BT ART
JUS 20.7 W 331.4 1./ UlET, @& =T 7.3 4 80.6 UT. /
G, Ui 91 T8 102.50—230.00 WA, RIS @ g
15.0 ¥ 355 HH. & AL &1 | THI BT T FHE A o,
TTERT X1 H Bl BIeAl MR IRl BT 7 IR F Bled
(st 2.3) & e o7 |

ICMH 356 (836 kg ha™', 49 days)

entries) were planted at ICRISAT. Promising progenies
were selected from these trials for use in pearl millet
breeding program.

Sorghum (Sorghum bicolor): To identify drought and
salinity tolerant genotypes for higher fodder
productivity in Kachchh region of Gujarat, 6 released
cultivars from Sorghum Research Centre, SDAU,
Deesa; 8 released cultivars from G.B.P.U.A.&T.,
Pantnagar, 6 local cultivars (Meerut region) and 47
landraces/elite lines collected from Kutchchh, were
multiplied. Green fodder yield ranged from 20.7 to
331.4 g plant”, dry fodder from 7.3 to 80.6 g plant”,
plant height from 102.50-230.00 cm and head length
from 15.0 to 35.5 cm. Grain colour varied from white,
red, dark brown to light black and glume colour from
straw to black (Fig. 2.3).

Sesame (Sesamum indicum): Crosses were made in
a diallel taking 8 selected lines (five germplasm:
NIC8701, NIC17489, NIC8676, NIC8678, NIC8686,
and three released cultivars: Murg-1, PB Til 1 and PT-
64). Seed yield of the parents varied from 6.0 t0 9.7 g
plant’, harvest index from 29.3 to 33.9 per cent and
maturity period from 89 to 96 days.

Clusterbean (Cyamopsis tetragonaloba): 140
promising genotypes of clusterbean were evaluated
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Fig. 2.3 Variation in glume colour of sorghum ear heads

forer (a7 gia9): 8 gafaa dfaaal # Srsuelial &4
forar T 98 gia Tafd STHwISH - RIS H—8701,
TS HI—17489, TUHIMSI—8676, UHIISHI—8678,
T3S H—8686 IR <M FIRATRE oMy : Jei—1, Uia
fret—1 3R Aid—64 i1 | 371 e Ul &1 diot U 6.
00 ¥ 9.7 1. /I, IUST GAHIH 29.3 I 33.9 Ufrerd 3ikR
R 3Tafer 89 W 96 &= of |

arR (Frsaiafra Sgrmteldl): 140 TR & SHIegy
TN 2012 H GRIfETT fpd 1 (@Rl 2.2) | T # foreares
2g ©: SiFiergy & A1 uieror fear war | aul kg @
U (505.0 fB.4T. /B) BT GAT H THI DI Feg H 3D
3ird QU 9 o (1520.5 6T /7) RET | 92 AR
IuSl 3R W FfRddr & dRo T B kg H @R TH
ITE 320 BT /8. T 91| 59 MR W TH Bl
o W TR BT 4—5 RAATS TP AHeAdl Qb TT S
FHATE |

I ufafedl § F udid—1, SieiR—2 @R
SIRIR—6 daCINIA llse IRl | Had &l SIaid
SIRTR—3 &l HegH YfRIY® U1 AT | 3Msdel &l 15

during kharif 2012 (Table 2.2). Six genotypes were
evaluated for summer performance. Average grain
yield was almost three times more in summer (1520.5
kg ha™) compared to rainy season yield (505.0 kg ha™).
High grain yield and gum content in summer crop
increased guar gum yield by 320 kg ha". Therefore,
guar can be successfully grown in summer season with
4-5irrigations.

Among seven entries, AVT-1, GR-2 and GR-6
were free from bacterial blight disease, while GR-3 was
categorized as moderately resistant. Among 15 entries
of IVT, six entries, viz., GR11, GR-13, GR-14, GR-17,
GR-18 and GR-22 were found to be disease-free, while
GR-21, GR-16 and GR-24 were moderately resistant.

Green gram (Vigna radiata): Among the nineteen
entries evaluated in co-ordinated varietal trial, KM 12-
65, KM 12-25, KM 12-32, KM 12-38 and KM 12-39 were
the top five high yielding entries, maturing in 54-55
days. Fifty promising mutant lines were evaluated
under late sown condition along with check/parent
varieties. The mutants 3, 21, 23, 24 and 25 flowered in
26-34 days, matured in 53-57 days and yielded higher
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Table 2.2 Evaluation and improvement trials of clusterbean

Trials Materials tested

Selected/performing materials and their traits

Germplasm evaluation 140 genotypes IC 373497 Highest no of branches (10.8)
IC 116577 & 311432  Highest seed yield (= 36.5 g plant™)
AVT-1 7 genotypes GR1&2 Medium tall, maturity in 65-67 days
IVT 15 genotypes GR-14, 16,17,23,25 Tall, 5-6 branches, 19-25 pods plant”, higher

Testing of crosses (PNB x 48 progenies
Suvidha) late sowing

Testing of mutants 51 mutants

Late sowing 10 varieties

yfafeai § I fe SemR—11, SMsIR—13, SHeR—14,
STBIR—17, SRIR—18 3R STeR—22 R HfoRE urg
TS TEfd SHTR—21, SIRTR—16 3R SIIeTR—24 HeIH
TioRE u1g T |

Hat (faw=r RfSFel): Twfad fFeT ieror & orid off
TS 19 ufafedl #§ | ®HyH—12-65 HUA—12-25,
BUA—12—32, HYH—12—38, BYA—12—39 I=d UG o
qrefl 3R 54—55 &= # gd+1 arell gonfadf off | <9 9
garg &1 Refd § g=r amernee IAREfd goiia! &1
=T/ Uqqes USTicr & ATer ORIefoT fhm 1T | goiiep 3,
21, 23, 24 3R 25 H YW 26—34 a7 # &R gRudEar
53—57 &1 ¥ §g | 39! SUS Al [FRI=ABT BT JoAT §
3N off | 24 1 T USTDI (TATHS! UGHa) BT (e
W X W gars @1 Rerfedl #§ fhar | gadi—4,
TaYI—16, TAUI-19 iR TAU—23 &1 Iuol & forw
Hafe feres er| ¥ 2733 fod # yfyd g, g
HeTH Ul $TS 31X 20—24 Hferdt Uiy dierm uTe g8 |
T & BRG] qedidhd H Ufa drer Bierlt iR
FIST D1 AT BT YT Tl 9191 3 ST | AT HaeT (3R
= 0.960 31X 3R = 0.949 THHET:) UTAT AT | UfT T U
T Hieral | 49 &1 1 Had (MR = 0.494) UMIT 7|
FHrias! qieTor H ufey dien ufcadt, uwlt & iR 9 & [
AR &1 A1 UG A A U1 AT | 44 T SAICTSY BT
JMMHIRDI AR TG IATIT N & AR UR BT b
T | UTE SRSy | > 3 ufderd a9, dieg § > 3
Yferd wIseR, IR H > 5 Uferd I[9, B: | > 29 gfaera
OIS 31 8 # e Frafersss fMfRdar ug 18 | g oiik

1,2,8,4&29

11,12, 33, 43 & 50

yield, maturity in 60-62 days

Early flowering (29-32 days) and matured in
69-73 days

18.6-26.0 pods plant’, matured in 74-76
days, dwarf plant stature

HGS-563, 365 & 2-20  High yield and harvest index

than the 3 checks. Performance of 24 promising
selections (SSD method) was evaluated under the late
sown conditions. SP-4, SP-16, SP-19 and SP-23
showed superiority for yield. These flowered in 27-33
days, had medium plant height and produced 20-24
pods per plant.

In physiological assessment of green gram,
the pods per plant and number of seeds per plant were
highly correlated with seed yield per plant (r=0.960 and
r=0.949, respectively) along with seeds per pod
(r=0.494). Physiological traits like total number of
leaves per plant, leaf area and plant dry weight were
also correlated with yield. Morphological and
biochemical characterization were carried out in 44
green gram genotypes. Five genotypes recorded >3
per cent fat, sixteen >3 per cent fibre, four >5 per cent
ash, six >29 per cent protein and eight had higher
carbohydrate content. Fat and fibre contents had high
heritability (>90%) with 15 per cent PCV and GCV
coupled with >35 per cent genetic advance, which
validated that these characteristics are governed by
additive gene action.

Watermelon (Citrullus lanatus): Eleven F, and thirty
F, crosses of watermelon were evaluated along with 26
parents for seed vyield and related traits. In F,
generation, three crosses (DRB-653 x EC-677168,
SKNK-679 x EC-677165 and SPS-5 x EC-677165)
produced transgressive segregants for seed yield.
Nine F, crosses (DRB-653 x DRB-661, DRB-653 x
LRM-154, DRB-653 x LRM-165, DRB-675 x LRM-164,
DRB-677 x LRM-168, SKNK-679 x LRM-164, SKNK-
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Fig.2.4 Water melon F, cross (middle) depicting variability in size, shape and
stripe pattern of fruits (parents on left and right side)

BISER H Ied I (> 90%) <@l g, Sl & 15
gfererd URAT iR SR |fed > 35 ufererd o1 ust=+
& aretl o | I8 garar @ &b 3 o1 ifaRad S ufshan
@ = e 2 |

R (Higere dae): TR 26 Ugd S AT RS
UH2 3R AT UH1 BT BT dIo7 IUST 3R = Heferd
TN & foTQ ORIEor fbar T | ST SUST 8 U2 997 H
T PN (SIRTRAI—653X3¥1—677168, THHTTD—679X
677165 3R TAUTTH—5XS¥I— 677165) W SIAURTT
WRITE 9 | Al TH1 B (SlRIRE—
653X SIRET—661, SINRAI—653XTAJNRTHA—154,
BIRTRAI—653XUI3RTA—165, SIRNREI—675X YARTH—
164, SIRIRAI—677XUANRTH—168, THABTADH—679X
UANTRUA—164, TADBUAD—679X 8HI—677165,
THBUAH—679XSH1—677168 3R TANTIA—8X
TEASTRYHA—170) F1C T FSTTH el & JATDIR, ATehfe MR
el & R Gfdd MHRT A fafa=rar urft 78 (R 2.4) |
gHf~ad T qeTT & STRTd 11 SIAICISUl T URI&To
o T | 59 atfere o1 ScTedhar gaeidie—10—2
(5200 f.AT. / B.), dcqeaTd YASIGIaG—1 (5100 BT, /7.)
PIRET |

agsqaefta 95 =1 geaise

diq (Fearsivr aiieflsrifew): st a9 R TH
Sferaraiifew @ 24 ufaftedt &1 uieror foar T, =+

679 x EC-677165, SKNK-679 x EC-677168 and SPS-8
x LRM-170 exhibited variability in size, shape and
stripe pattern of fruits (Fig. 2.4). Among 11 genotypes
tested under co-ordinated varietal trial, maximum seed
yield was for MGPK-10-2 (5200 kg ha’) closely
followed by MGPK-1 (5100 kg ha™).

Assessment of Multipurpose Tree Species

Peelu (Salvadora oleoides): Nine year old 24
accessions of S. oleoides were evaluated for fruit yield.
Out of 268 plants, 39 plants of 13 accessions flowered,
but only 19 plants had fruit setting. The dry fruit yield of
individual shrubs varied from 0.04 g (Acc No 208) to
9.14 g (Acc No. 215). Large variation was recorded in
number of fruits (2-180; average 34.3), dry weight of
fruits (0.04-9.14 g, average 1.84 g), dry weight of seeds
(0.012-3.60 g, average 0.79 g), weight of 100-dry fruits
(2.0-8.11g, average 5.08 g) and weight for 100 seeds
(0.6-3.59g, average 2.18 g).

Kair (Capparis decidua): Seedlings of 42 accessions
transplanted into the field during 2012 at Jaisalmer
showed 70 per cent survival after six months. Another
12 accessions, collected during summer 2012, showed
15-90 per cent germination and 38 to 85 per cent
seedlings survived after 6 months of sowing. The
survival of accessions CZJK-51, -59 and -61 was
around 80 per cent. Preliminary findings showed high
seedling survival (>90%) in hollow pipes as compared
to poly bags (<50%).
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Seeds of 45 accessions were analyzed for

biochemical parameters. Phenol content ranged from
33.47 to 79.0 mg g, flavonoid content from 5.08 to
9.88 mg g and anti-oxidant activity from 7.03 to 16.59
mgg”.
Guggal (Commiphora wightii): Survey was
conducted in Kota, Bundi, Bhilwara, Rajsamand and
Chittorgarh districts for germplasm collection. Guggal
occurred at six sites in Rajsamand district out of 33
sites visited. Its density varied from 2-10 plants ha™ in
protected and 2-5 plants ha” in unprotected sites.
Plants occurred mostly at an altitude of 561 to 740 m,
preferring hills and piedmonts. Its habitat had sandy
loam soils.

Morphological characteristics of 12-year-old
plantations of four provenances (Dantiwara,
Mangliavas, Kukuma-Bhuj and Bhind-Morena) at
Jaisalmer regional station showed significant variation.
Mangliavas provenance recorded the highest plant
height (224 cm), shoot diameter (92.4 mm) and primary
branch diameter (51.4 mm). Crown diameter of
Mangliavas was better in north-south (NS) direction
and for the restin east-west (EW) direction.

Six-year old local provenances (Akal, Kali
Dungar, Thaiyat and Kailana) at Jaisalmer showed
significant variation in different characters. Kali Dungar
provenance showed significantly more plant height
(142.6 cm) and average girth of primary branches (28.2
mm). Kailana had highest shoot diameter (45.6 mm).
Crown diameter of Akal, Kali Dungar and Kailana was
almost the identical in NS and EW directions, whereas
it differed in Thaiyat provenance.

Kumat (Acacia senegal): The survival percentage of
A. senegal of Nigerian origin was 96 per cent after two
years of establishment and plants attained an average
height of 130 cm, collar diameter of 3.3 cm and basal
coverof8.5cm’plant™.

Sinorhizobium saheli (AS-7 and PC-6) and S.
kostiense (PC-4) were isolated from the rhizosphere of
A. senegal and Bacillus licheniformis (AS-4) was
isolated from rhizosphere of P. cineraria. Their effect
was studied on seed germination and seedling traits of
A. senegal. Maximum germination (85.5%) was found
in S. saheli (PC-6) treated plants. However, the dry
biomass per plant of five month old seedlings was more
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in treatment combinations of B. licheniformis (AS-4) +
S. kostiense (PC-4).

Khejri (Prosopis cineraria): Twenty five year-old
plants of P, cineraria, raised from seeds and through air
layering, were evaluated for flowering/fruiting traits.
The mean values of different characters were
significantly higher for plants raised through air layering
than the plants raised through seed (Table 2.3). Seed
germination was 45.5 and 6.67 per cent in normal and
off-season, respectively.

Growth performance and adaptability of Acacia
and Prosopis spp. in Rajasthan: The age of lag and
exponential growth phases of trees (Acacia senegal, A.
tortilis spp. spirocarpa, and raddiana, A. albida and
Prosopis pallida) were figured out after analyzing the
age vs. height and age vs. collar diameter relations
(Table 2.4). Based on the best fitting regression
equation (linear, exponential, logarithmic or
polynomial), the trend lines for height and collar
diameter growth with reference to species, sub-
species, location and growth phases were generated.

Assessment and Improvement of Horticulture
Plants

Ziziphus (Ziziphus mauritiana): Twenty two putative
varieties were assessed using nuclear ribosomal DNA
and RAPD polymorphism. Ten RAPD primers
generated 101 markers and detected intra-specific
variation amounting to 85.15 per cent polymorphism in
banding patterns delineating them into four main
clusters (Fig. 2.5A &B).

Fennel (Foeniculum vulgare) and Cumin (Cuminum
cyminum): Genetic diversity among 13 varieties of
fennel and 6 varieties of cumin based on nuclear
ribosomal DNA and RAPD polymorphism were
analyzed. Multilocus genotyping by RAPD primers
detected intraspecific variations amounting to 56.52
and 23.17 per cent polymorphism in banding patterns
in fennel and cumin, respectively.

ARYY 2.3 41 HFRIT Us BT A= ARl | S R g /e uRiefor

Table 2.3 Flowering/fruiting traits in Prosopis cineraria trees raised by different methods of propagation

Propagation method Net pod yield (g tree™) 100-pod wt. (g) Pod length (cm)  Seeds pod™ (nos.)
Air layering 772.2 109.7 13.0 6.4
Seed 421 60.0 7.7 3.6
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Table 2.4 Age classes of lag and exponential phases of Acacia and Prosopis species

Species Height growth Collar diameter growth

Lag phase Exponential Lag phase Exponential
phase-I phase-Il

A. senegal (accession nos: 1-11 11-15

1035 & 1036 only), Jodhpur

A. senegal, Jodhpur 1-5 5-12 12-16 6-13

A. senegal, Jaisalmer 1-6 6-10 4-9

A. tortilis 1-8 8-11

A. tortilis spp spirocarpa 1-6 6-11

A. tortilis spp raddiana 1-7 7-11 11-16 1-11 11-15

A. albida 1-7 7-15 6-13

P pallida 14 412 12 17 613

o 25 G NIRRT & 22

foet # vemd edidi—04 ()

mﬁr—g (ﬁmﬁ%mﬁw

Fig 2.5 RAPD profiles of 22 varieties of Z. mauritiana amplified by primer OPB-04 (A) and OPP-09 (B)

56.52 TfTerT 3fR Hell ®1 fhdl # 23.17 UfiRra aguan
g T |
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o T | TR T 1T SU=R | SIR0T Halfed vaT |
=T @1 et # T il # 1S Iust gl (21.4%)
Haiee, qUTE SUBE  (188%) R HISITorH
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Quality seed production in cumin: Variety RZ-209
was given pre-sowing seed treatment with Captan
(3%), Carbendazim (3%), A. versicolar (4 g kg"), T.
harzianum (4 g kg™"), priming (for 3 h) and ethephon
(800 ppm). The seedling emergence was maximum in
case of primed seed. Compared to control, maximum
increase in seed yield was in case of primed seed
(21.4%) followed by ethephon (18.8%) and
carbendazim (10.8%) treatments. Minimum plant
infections by powdery mildew, wilt and blight were in
pre-sowing seed treatments with carbendazim, T.
harzianum, A. versicolarand Captan.

Cactus pear (Opuntia ficus-indica L.): Nineteen
accessions were evaluated for endurance at Jodhpur.
Variety Roja x Roja-4, Pianta-25 and accession from
CAZRI's botanical garden showed 100 per cent
survival up to June 2012. The pathogen causing rotting
was isolated and molecularly identified as Enterobacter
cloacae.

fi 45 s———



———— w46

CAZRI
Annual Report 2012-13

o1 gfaftedt =1 eraqufaerd shfadar <) fewrs | 5 Tad
qrel U grdhapd bl T Sl Y7ev/ddey dellvl &
w9 H Uga T |

gl H 18 e ufAfkedl dur & N
STFIERY oY 3R Wd # o T | THel § o &
180 fa= 918 Srfrwier yfaftedi § Ryary AT @5
@ Tl . 1308, 1270 3R 1271 B, SHfATAT << 95 gferera
REN | Gol Wd H os g yfaftedl # Siifgddr e% 60
gforera & 31 W8 | TN H o & 15 ] 91 3R
T H @M & 25 T 9re YRIE HRUT g3 | T
iR BRe I IRIE T+ | BT BHY 378 | STdfd
IR SYATRA IR =0T Bolled & Ig- H BIg IR
TE U AT | Belled Bl A Jad Silfdddr gq ofd
9T BT T THeA H YT 37 31esT ITT 127 | fafa=
SURT 3 Uedl @) et H AT (1—4.23) 91$ TE |
Aqiee ST 6T (30.33) U a¥ QR Fad . 1270 H
(R 9 STaR @ 91 T H T ) Ui TS
Safds A ol ST (13.5 AAL) U 99 R 34T fved
P THA H IR T SR drer | 918 713 |

sitar (H1fSarm fArawn): el & Taa A1d BicTwTid
QT (FrrroT) die o rer fhar T | AR SR aTed
Ui # 1 3ars (2.94 1) T8I Safdh Hictawtad il #
qIEY dI TP dad D el | bferdraT fhd e,
Sf—2012 (9.05 HAL) 3R S—2062 (9.0 AHL) # S=a
PIeR TR VET | Sl1—2062 H A& AT &3 9.11 &
A, STafe fgHRT aTel Ui # 6.14 I HI. IBT | SH—2012 H
Aaiferes Bet (1316 TT. / TIE) 17T |

Hsar (FYaT Fivr-ew): A BT Siaged &l
Mt ud Arex (Fra==Ion) g & |rer far | diwi
H aefae gig 8k ®al @ Iuul, Uy B Hw,
JresTied &4 3R el St # fAfi=1ar &1 | ShHegy
JIoTS®—2011 HATfE® o T (3.06 HI) T 3R Bl SUA
WY Faifdra (22.60 fa.arm. /dre) o |

3R (YT FcH): SRUH fIaR01 & FTAR AR DI
TIRE YT} BT GRITT fham 74T (AR 2.5) |

Bl ST 3R Tl Bl U <@ 7 aRIad
(0.4 3R 0.6%), DINATZT (2 3R 4%) AR W% =q
4 3R 6%) & Dbl IR A= FIo= # MR &I
STAR—9eT s R fsaa fh T | B fasy &
gl IRIA (04%) + DINATZT (4%) | arel

At Bhuj, twenty accessions including two local
genotypes were established both in pots and in field.
After 180 days of planting, survival of all the accessions
in pots was more than 95 per cent except the variety
Militelo White, Clone No. 1308, Clone No. 1270 and
Clone No. 1271. In open field, most of the accessions
had more than 60 per cent survival. Bud sprouting
initiated after 15 days of planting in nursery beds and 25
days after planting in pots. Tremendous reduction in
rotting was observed due to moisture regulation. No
significant differences were observed between wax
treated and control cladodes. Planting in pots was
significantly better than bed planting for getting rot free
cladodes. The number of new leaves varied
significantly (1-4.23) in different treatments. The
highest number of roots (30.33) was recorded in one-
year-old Clone No.1270 planted in pots without wax
treatment while longest root length (13.5 cm) was
recorded in one-year-old clone of the same variety
planted in pots after wax treatment.

Gonda (Cordia myxa): Seven budded gonda
selections were evaluated along with seedling
rootstock of small-fruit gonda and one ordinary gonda
seedling (control). The seedling plant showed more
height (2.94 m) whereas budded plants invariably
expressed more lateral growth. Among the budded
plants, CD was higher in G2012 (9.05 cm) and G2062
(9.0 cm). G2062 also had highest canopy area of 9.11
m’, while canopy of seedling plants was 6.14 m’. G2012
recorded highest fruit yield of 1316 g plant™.

Karonda (Carissa carandas): Vegetative growth and
fruit yield of eight karonda germplasm including Pant
Manohar (check) showed variation in plant height,
canopy area and fruit yield. Genotype CZK2011 was
tallest (3.06 m) and gave maximum fruit yield (22.60 kg
plant™).

Pomegranate (Punica granatum): Eleven promising
cultivars of pomegranate with respect to DUS
descriptors were evaluated (Table 2.5).

Borax (0.4 and 0.6%), kaoline (2 and 4%) and
liquid paraffin (4 and 6%) alone and in different
combinations were sprayed on pomegranate cv. Jalore
seedless to ascertain their effect on cracking and fruit
quality. The extent of fruit cracking reduced significantly
from 53.4 per cent (control) to 24.5 per cent with the
application of borax (0.4%) + kaoline (4%). Marketable
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Table 2.5 Physico-chemical characterization of pomegranate varieties

Variety FL FB(cm) FW Y
(cm) (@  (kgtree™)
Mridula 3.91 4.62 139.7 29
Ganesh 6.12 6.28 183.4 6.0
Jodhpur Red 6.83 7.2 240.4 9.2
Jalore Seedless  6.19 6.87 194.9 6.9
Dholka 5.51 146.5 3.7
Basein Seedless 4.87 5.45 164.0 3.2
G-137 7.07 7.80 212.4 13.2
P-23 6.54 710 231.2 5.9
Phule Arakta 4.97 6.20 187.7 4.3
Sindhuri 4.58 5.63 198.2 4.3
CAZRI selection  5.99 7.20 204.3 5.2

RW
(9)

45.5
58.5
75.8
52.5
46.2
46.4
72.6
94.2
56.9
64.3
77.6

WA J TSS A ANT TS C
(%) (°B) (%)  mg/100 (%)
ml juice)
588 395 17.5 0.51 16.94 18.25 36.2
502 320 17.0 0.64 5.49 8.92 38.5
425 266 16.5 0.58 - - 62.6
6.31 40.8 185 0.64 5.63 949 423
544 262 165 0.76 4.99 13.51 48.5
596 36.2 183 0.38 6.28 10.42 46.2
5.79 324 18.8 0.54 5.36 16.30 21.5
589 319 195 0.58 5.15 11.90 10.3
461 289 175 0.74 5.64 12.86 33.7
5.77 31.4 185 0.70 7.10 12.09 40.2
565 325 17.0 0.54 5.34 12.19 39.9

FL-Fruit length, FB-Fruit breadth, FW-Fruit wt., RW- Rind wt., WA-Wt of 20 arils, J-Juice, A- Acidity, ANT- Anthocyanin, TS-Total sugars

C-Cracking, Y-Yield

IUAR H 25.4 YfRrd &1 Sidfd AguariRd uie H ®ell
fore 53.4 Tfcrerd off | Ut &fR orac oI ST, 9
3R STy waiftrs IRIGT (0.4%) + DIATATST (4%)
fosgra arel diel & Uy T | Bl ADHRT AR IR
(0.4%) fos®Ta # 31fdra & |

IATET BRIHA & < B 4413 (BT / EWHUA
ST BT W% 2012 § (AR 2.6) ITEH foam 17 | 12T
Bl A3 (®ToRI—2) & 404 U1, Uoi-d 191 3R 124 .
1. g dio1 Sdrfed feu | H HiferaRe
(@TSRI—75) BT 1.5 fUT. Faelrgd 4ol Iearfad b
AT GORT @ Aoles—923,  Horedl—23—3,
rorsdl—2@—9 3R Horedl—9603 sl &1 dioT =m T
T |

yield and quality parameters viz., aril content, juice and
TSS were highest in borax (0.4%) + kaoline (4%)
sprayed plants. Total sugar content was maximum in
borax (0.4%) alone but reducing sugar content was
highestin borax (0.6%) sprayed plant.

Seed production: Under ICAR Mega Seed Project, a
total of 4413 kg TFL seed was produced in kharif 2012
(Table 2.6) at the CAZRI, Jodhpur farm along with 404
kg breeder seed and 12.4 kg nucleus seed of moth
bean (CAZRI Moth-2) and 1.5 kg nucleus seed of C.
ciliaris (CAZRI-75) produced under NSP. Seed of pearl
millet (CZI 923, CZP 2K-3, CZP 2K-9 and CZP 9603)
was multiplied during kharif 2012.

ARl 26 A= Badl &1 dI1 ITeH
Table 2.6 Seed production of different crops

Production under NSP (BSP)
Breeder seed (moth bean)
Nucleus seed (moth bean)
Nucleus seed (C. ciliaris)

TFL seed production under ICAR Mega Seed Project

C. ciliaris
C. setigerus
Green gram

Clusterbean

Moth bean

Variety Quantity (kg)
CAZRI Moth-2 404.0
CAZRI Moth-2 12.4
CAZRI-75 1.5
414.0
50.0
RMG- 62 225.0
GM-4 25.0
SML-668 75.0
RGC-936 3000.0
RGC-1002 90.0
RMO-435 84.0
CZM- 2 50.0
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vHlmd Y vafy (sndowew) F et damee
IUIeT: o ARG BT I qORT 3R T BT SAbel AT
3T: B gATs Dl oI H FIIaeT HIvRIT ArerRd
S & IoRAS ol et | 50 waa ugfa 4
IIRT BT AT BelleT= & AT o & YRV Afdd
AMERI® 8| dORT + T B YA RER 31U
(UeTSaTR) off HfWRar smeRa &Y @iy ugfar
3Nfare oI (1.29) TeqTaT Y @ (1.16) 3R B
(1.13) Tgfadl H @1 | 9IORT + AIS 3R ORI + HT BT
TCAS3TR hHeT: 1.23 T 1.23 HN—Ief+e! 4, 1.09 9 1.12
B I 7 3R 1.09 T 1.04 HEAT TGl H &7 |
A3 Bt gaTe, el BAe 2T 3= B3Il UG B
o1 # ®H SuIRM urg 7S | PN st 1 dfd § garg
A TWANT AT H AR T IR ST IUST H GeIR
eI 831 | M3 frsara garg ok M ufdd gars &1
TSR AT 063 3R 0.79 B arvan ugfa 4, 0.62
3R 0.804 FH Iena # iR 0707 3R 0.826 HFIA
REANE R

TSl & 1T B dalg HI eIIT qardl & b
TIFITORT HVRIT® U A 2—10 AL B g IR qIORT DI
IUST 3! R | Sl UF direr W 8 W 0 dd
FHRIHSD TRIME e | 3 YR SR 3 3 1. g T IUSl
#F B | A= arfve aRrTe ugfodt # waffie
IUST 1. HARIT & AT TSl DI T8 (R 3.41) | Havw
RiferaRe ¥ |l a1 Ided (2170 & /&)
BIIBRTEYHH A4 (T 78 U /7.) & AT, qoqeard
7. gaereir (1995 T 4T, / 7)) 3R g7 difasar 7T (1806
BT /) & AU 1| G 1Y 61 3T FaIdr (198
1Y /B.) BT Fhd aRT SUST R TGRS JATG TT |
TSl HARIT &1 Helg—Bels H ARNIE B SU H
IR (1820 fH.UT. /B.) BT |

T A AR Al R Y 1], TRMIE 3R
B IeTe! gl § I=d W& (AR 3.1) | B: TIRD UY]
(4 T, 8 BN, 4 W) BT 3 UG H @I TAT| SAH
TSl B ART B Sxd [ g3 | TR ¥ AT g

Resource utilization efficiency in integrated
farming system (IFS): A positive association of
Prosopis cineraria on grain yield of pearl millet and
green gram was clearly evident in comparison to
ziziphus based agroforestry and arable cropping.
Irrespective of systems, pearl millet showed added
advantage when intercropped with any legume. Land
equivalent ratio (LER) for pearl millet + green gram was
higher under P. cineraria based agroforestry system
(1.29) followed by ziziphus based agri-horti system
(1.16) and arable cropping (1.13). While for pearl millet
+ dew gram and pearl millet + green gram, the order for
LER was agri-horti (1.23, 1.23), agroforestry (1.09,
1.120) and arable system (1.09, 1.04). Mixed cropping
was found inferior compared to all the inter cropping as
well as sole cropping treatments. Line sowing of mixed
seeds also could not improve the yield although it
helped in easy cultural operations. The respective
LERs for mixed broadcast and mixed line sowing were
0.63 and 0.79 under agroforestry system, 0.62 and
0.804 for agri-horti system and 0.707 and 0.826 under
arable cropping.

Under tree crop interaction studies pearl millet
showed better performance from 2-10 m radial
distance from the bole of fully developed trees of P.
cineraria. While under Hardwickia binnata, a negative
effect was recorded on pearl millet productivity up to 8
m distance. Similarly, under ziziphus, the yield
reduction was perceptible up to 3 m distance. Amongst,
different silvipastoral systems maximum yield was
recorded under P. cineraria (Fig.3.1). The maximum
fodder yield of Cenchrus ciliaris was received under
Colophospermum mopane at a density of 78 trees ha”
(2170 kg ha") followed by Ailanthus excelsa (1995 kg
ha™) and H. binnata (1806 kg ha). Higher density of C.
mopane (198 plants ha") adversely affected total
fodder yield of the system. Heading back of Ziziphus
numularia trees from the pasture improved the
productivity of pasture (1820 kg ha™).

The net returns and B:C ratio was higher in
agroforestry, silvipasture and agri-horticulture systems
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Fig. 3.1 Effect of different trees on pearl millet and grass yield at distance from tree bole

ICTE 23.6 ellex Uil T o iR 93 3R Wl & Fz
H 3fad goT U Hen: 630 3M1R 290 UT. Ufey fa 27 |
gefeaERa R sae § Y safee uafa: s av
R eGIRd Tiell, 99 3R IRE &l & R &
I (6x6 1. 31R 6x12 HI. ) # 7T (3TRYASI—62) 3R
STORT (Tagerdi—67—2) 1 31=d: gaTg B TS | 7 (873 fab.
1. /2.) IR o (617 {3, /7.) B Ut 6X12 AL
Irel IR & US| & AT 6X6 HI. G DI ol H 37 2 |
AT SR & 1T T BT SUS A SA1aT (760 (63T / 7.)
el |

(Table 3.1). Six adult cattle units (4 cows, 8 goats and 4
sheep) were introduced in the system. The fodder
requirement of animals was met with the system. The
average milk production from cattle herd was 23.6 liter
d’ and average daily weight gain from the goat and
sheep flock was 630 and 290 g d' respectively.

Agri-horti system in rejuvenated Ziziphus orchard:
Green gram var. RMG-62 and pearl millet var. HHB 67-
2 were sown as intercrops in between one year old
rejuvenated Gola, Seb and Umran cultivars at spacing
of 6 x6 mand 6 x 12 m. Seed yield of green gram (873
kg ha™) and pearl millet (617 kg ha™) was higher in 6 x
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Table 3.1 Economics of various components of farming system

Farming system component

Arable cropping

Agroforestry with P. cineraria
Agri-horticulture with Z. mauritiana
Farm forestry with H. binnata
Silvipasture (C. ciliaris + C. mopane)

Facht smenfla Y arferest umfar: orelt # A5 smenRa
B arfe! ggfd H #edl 31 Sa1S 93.8 WAL | 106.8 4.
Al @ Ay 2 SIR Uiy i oErd 9.8 W 16.8 & d19 @ |
I Ui MR AR R Ha] & G Iusl (1038.7
BT, /7)) Udhel Hedl @ Tl | U @ 73 Sidfd uce!
H garg ¥ 440.1 fHIT /8. SUS UK g8 | 99 Hedl &
|1 TR B 37T B (A=~ Gl srgurd # <1 718 9
HEdl B T Uil BT IUST 281.7 9 396.1 .1 /2. 88 |

do—ga Ried umfa D sreaefa HN—smferst uafer
GHTR H §a—qg a8 & a9 Helid gali (g,
9T 3R 7Te) & ATy a9t meRa <1 a1fie (WIS 3R TaR)
3R 31 IgadT (ervves R7e1ee IR TaRUTaT) HHall Bl
STTIT 1T | ST9 BollelT=T &l 31 Bl & ©d § T
AT AT G Bl SaTs, T TR IR U IMesTed &l ok
@1 ol H T & |1 g @ Ut (920 fHIT. /) 123
TfITd @ TR & 7T 46.6 UfIITd 31fSad & |

Rl e uaf B seasfa Hi-—saferst uafar
T 3R TR BT @% g A, Sl AR ST DI AT H 3R
A A Torl IvT DT haRT Riarg Ugfey & eraia
TG Y <7ig, A1 31k e Ul & WAreT o Bddl &
wU ¥ T AT | g 1 Haierd Bt Sust (3179.16 .
T, /) TSI Bl B I<h: H¥iel o A U g |
A1 I IR AR BT IS IUST (FHRT: 526.7 T 863.
5 fhaT. /7) g & A1 o A & T H o W
EREIRE]

TR # 3d3F wRiler &1 Adpreltar sitmer: IO &
|1 AT H TR Bl gaTg | dToRT B 31T (306.7 b,
1. /7.) 3R IR U (7075 fHAT. /=) &1 <maaH
IIORT BT gaTs H YT IUST (SHHT: 106 T 326.0 6.1/ B)
DI G H AP 8 | FeTIT B 209 Y 7 20 ¥ 40 BT,

Net returns (Rs ha™) B:C
8205 1.68
19684 217
64717 2.47
7400 1.52
28975 2.94

12 m spacing compared to 6 x 6 m spacing. Among
different cultivars green gram yield was higher in Gola
(760kgha™).

Henna based agroforestry system: In henna based
agroforestry system at Pali, henna plant height varied
from 93.8 cm to 106.8 cm and number of branches per
plant from 9.8 to 16.8. The highest henna dry leaf yield
of 1038.7 kg ha" was recorded under sole henna
treatment followed by henna strip cropping (440.1 kg
ha™). Dry leaf yield of henna was 281.7 to 396.1 kg ha”
when clusterbean was taken as intercrop in different
row ratios.

Agri-horti system under drip irrigation: Rainfed
intercrops of two annual (moth bean and clusterbean)
and two perennial (Lasiurus sindicus and Aloe vera)
crops were taken with three fruit trees (citrus, bael and
gonda) under drip irrigation system at Bikaner. Growth
of fruit trees was better in terms of plant height, stem
girth and tree canopy when legumes were taken as
intercrop. Citrus yield with green gram intercrop (920 kg
ha') was 123 per cent higher over no intercropping
treatment and 46.6 per cent higher with clusterbean
intercropping.

Agri-horti-silvi system under sprinkler irrigation:
Green gram and clusterbean during kharif season,
barley and mustard during rabi season and perennial
crop of Aloe vera were intercropped with citrus,
mopane and shisham trees under sprinkler irrigation
system. Fruit yield of citrus (3179.16 kg ha") was
highest when green gram-mustard were taken as
intercrop. Maximum seed yields of green gram (526.7
kg ha") and clusterbean (863.5 kg ha") were recorded
when intercropped with citrus.

Long term fertilizer study in pearl millet: Rotation of
pearl millet with clusterbean had shown significant
increase in pearl millet grain (306.7 kg ha™) and stover
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yield (707.5 kg ha') compared to the pearl millet
cultivation without rotation (106 kg ha™ and 326 kg ha”,
respectively). Application of 20 and 40 kg N ha™ yielded
182.7 and 238.2 kg grain ha’, respectively. The
application of 2.5 tand 5t FYM produced 206 and 291
kg grain ha’, respectively. However, combined
application of 2.5t FYM + 20 kg N produced 258.2 kg
grain ha" and 5 t FYM along with 40 kg N ha” yielded
378.5 kg grain ha'. The dehydrogenase activity also
improved with application of organic manures and
highest activity was reported in plots receiving 40 kg N
+5tFYMha.

Organic production system for high value crops:
During kharif season, 1.5, 3.0 and 4.5 t ha” manure
application increased clusterbean yield by 46, 84 and
85 per cent, respectively over control. There was 119.5
per cent increase in yield of sesame with 4.5 t ha” of
manure. Cumin and psyllium yields were highest when
given 4.5 t manure ha” and grown in rotation with
clusterbean. Aphid infestation in cumin (117 aphid
plant™) and psyllium (187 aphid plant™) in first fortnight
of February declined to 12 and 26 per plant in cumin
and psyllium, respectively with the application of bio-
pesticide. Population of predators increased after a
week of aphid attack and helped in pest control. Aphid
infested plot had 56.9 per cent less yield compared to
those sprayed with bio-pesticides. Lady bird beetle and
Syrphid flies were the main predators of aphids.

Intercropping of grass with perennial forage
legumes: Total dry fodder yield of 5467 kg ha" was
recorded under intercropping of Dicanthium + Stylo,
followed by 4816 kg ha" under Dicanthium + Clitoria
intercropping system at Bhuj. The LER (1.38) of
Dicanthium + Stylo was higher compared with LER
(1.14) for Dicanthium + Clitoria intercropping system.

Development of suitable deficit-irrigation schedule
for wheat: Grain and biomass yields of wheat showed
significant response (P < 0.05) to irrigation levels (l:
irrigation at 1.0, 0.9, 0.8, 0.7, 0.6 and 0.5 ETc), N
application rates (N: 0, 40, 80 and 120 kg N ha") and
their interaction (I x N) (Fig. 3.2). Grain yields obtained
with irrigation at 0.7, 0.6, and 0.5 ETc were 20.1, 37.9
and 49.5 per cent less compared to full irrigation (ETc
1.0). Application of 40, 80 and 120 kg N ha™ gave 60.5,
106.4 and 113.5 per cent higher grain yield compared
to no application of N. The difference in grain yield with

L A
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Fig. 3.2 Seed (A) and biomass (B) yield of wheat: (a) effect of irrigation levels, (b) effect of nitrogen rates

(c ) interaction effect of | x N

QIS oI A fifda STer 3udstran B seaela wad #
STd 3earaasdr: $HH U1 o BT (% & eTHaT) ATUeT Ul
R fquiRd y9mg 1%, (STSeg—496), i (RTRSI—2552), =T
(eTRSTI—896), WRMl (SNUA—2), SIRT (STRi—4), efear
(STRT—2) 3R #elt (TorTa #et 1) ¥ < a7 | 9 R
(STl SRV &9 BT 40%) o & Sif  (20.5%), HeY (23.
2%), IFTIT (23.8%) 3R A=AT (24.8%) B IuT WR faulRka
THTT 6 o |

IRT ! 3ud uR RiErd TR 61 uuE: BarT RiErs
Tgfr gRT 50 AL IS (12—15 A & avaRTal W) W
Riamg <=1 = 75 A A (18—20 & &7 rvevTed) 3R

80 and 120 kg N ha" was significant at ETc 1.0 and 0.9,
while at deficit irrigation levels (ETc < 0.7), the
difference was non-significant.

Water productivity of crops under limited water in
arid Gujarat: The relationship of relative grain yield
with deficit water supply (% of field capacity) was found
linear and significant for wheat (GW 496), barley (RD
2552), chickpea (RG 896), mustard (GM 2), cumin (GC
4), coriander (GC-2) and fenugreek (Gujarat fenugreek
1). The least reduction in grain yield under deficit
irrigation (40% of field capacity) was recorded in barley
(20.5%) followed by fenugreek (23.2%), coriander
(23.8%) and mustard (24.8%).
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Effect of irrigation levels on forage yield: Irrigation
at 50 mm CPE (12-15 days interval) with sprinkler
system enhanced fodder yield of barley by 28 and 78
per cent and of oat by 70 and 110 per cent over
irrigation at 75 mm CPE (18-20 days interval) and 100
mm CPE (25-30 days interval).

Citrullus production in Bikaner region: Application
of 20, 30 and 40 t FYM ha” increased the yield of
Citrullus vulgaris var. fistulosus by 36.8, 65.4 and 67.5
per cent over control under rainfed condition and by
36.3, 65.3 and 72.8 per cent with supplemental
irrigation. Plastic and straw mulch increased the yield
by 15.2 and 23.1 per cent under rainfed condition and
by 29.1 and 51.1 per cent under supplemental irrigation
condition over no-mulch control.

Cross adaptability between stresses in wheat and
mustard: It was assessed by studying the impact of
saline water, prepared artificially to simulate
groundwater composition by mixing NaCl (50%),
NaHCO,, CaCl, and MgCl, (10% each) and MgSOQO,
(5%), irrigation at flowering stage, followed by high
temperature stress created by polythene covering at
post-flowering stage. Wheat was more sensitive to high
temperature stress than saline water stress. In
mustard, reverse response was observed with respect
to chlorophyll and total dry matter production. Wheat
showed tolerance against high temperature stress due
to prior saline water irrigation at flowering stage with
respect to relative water content (RWC) and total
chlorophyll content in its flag leaf but the tolerance was
not reflected in seed yield. None of the parameters
showed cross adaptability in mustard (Table 3.2).

Effect of foliar spray on pearl millet and
clusterbean: Thirty day old plants of both the crops
were foliar sprayed with 0.125 and 0.25 per cent
aqueous solution of ZnSO, and FeSO,. After 10 days
plants were covered with polythene for 7 days to raise

ARV 3.2 5 AR TRl H FIPd YANT IR IS R A B A=< Gierera HHAl

Table 3.2 Per cent decrease in physiological parameters and yield due to stresses in wheat and mustard

Traits Decrease (%) over respective control Decrease (%) due to high temperature exposure
Wheat Mustard Wheat Mustard
SW High temp SW High temp NW SW NW SW
RWC No change 10.2 No change 11.7 10.2 No change 11.5 12.6
Chlorophyll 23.9 36.7 35.8 19.1 10.3 No change 19.1 19.6
Total dry matter No change 7.7 20.0 11.1 7.7 17.7 11.1 25.6
Seed yield 4.7 7.9 No change 21.0 7.9 67.0 21.0 33.9

NW- irrigation with normal water, SW- irrigation with saline water
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the temperature (by about 5-7°C) and then sampled for
different leaf metabolites. Foliar spray of either solution
did not influence the water status of clusterbean.
However, FeSO, at 0.125 per cent recorded higher total
chlorophyll (25.3%) and higher nitratereductase
activity (7.7%) accounting for better growth. This
treatment gave 12.5 per cent higher yield than the
water sprayed control. In pearl millet, however, yields
higher than control were recorded in plants foliar
sprayed with 0.125 per cent ZnSO, and 0.25 per cent
FeSO,.

Physiological response of clusterbean to salicylic
acid and its derivatives: Clusterbean seeds were
primed (soaked for 6 h) in water and with 0.5, 1.0 and
1.5 mM concentration of salicylic acid (SA), thiosalicylic
acid (TSA) and 5-sulfosalicylic acid (SSA). The pre-
sowing seed treatment with 1.0 mM SA, TSA and SSA
showed significant (P< 0.05) influence on relative water
content (83.15, 81.08, 82.34 respectively), water
potential (2.51, 2.59, 2.56 respectively), membrane
stability index (72.60, 72.78, 73.02 respectively), total
chlorophyll (1.37, 1.40, 1.39 respectively) and
carotenoid (0.54, 0.56, 0.53 respectively) in leaves at
40 DAS. Similarly in another experiment two foliar
sprays of 0.5, 1.0 and 1.5 mM concentrations of SA,
TSA and SSA at vegetative and pre-flowering stages
were applied. Results indicated that 1.0 mM SA, TSA
and SSA significantly (P <0.05) influenced the relative
water content (82.76, 82.09, 83.89 respectively), water
potential (3.15, 3.25, 3.10 respectively), membrane
stability index (78.15, 80.40, 79.46 respectively), total
chlorophyll (1.52, 1.56, 1.53 respectively) and
carotenoid (0.53, 0.54, 0.54 respectively) content at 50
DAS.

Leaf litter decomposition of fruit trees under field
condition: Citrus litter decomposed more rapidly than
bael and gonda litters (Fig. 3.3). Higher decay rate
coefficient (d") was found under buried condition for
citrus (0.0093), bael/ (0.0068) and gonda (0.0038)
compared to surface application (0.0065, 0.0055 and
0.0024, respectively).

The nitrogen release from Citrus aurontifolia,
Aegle marmelos and Cordia myxa litters during the
cropping season (July to October) was 54.1, 47.6 and
11.4 per centin surface applied litter and 70.5, 54.7 and
23.1 per cent in buried condition, respectively. The
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Fig.3.3 Trend of litter mass remaining (%) in buried and surface application conditions
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residual effect of leaf litter applied to kharif crops (moth
bean and clusterbean) was significant on yield of rabi
crops of mustard (13.5-15.5% increase in yield) and oat
(13.4-16.1% increase in yield).

Phosphatase hydrolysable organic-P sources:
Seed inoculation with biophos and foliar application of
nano-P (640 mg ha™) gave 80 kg P equivalent yield in
pearl millet and clusterbean under field conditions
(Table 3.3).

Bacillus megaterium JCT13 (NCBI Accession
JX442240) was isolated from arid soils. Soil inoculation
with the bacteria (10" population) increased
phosphatases and phytase enzymes over control by 53
and 73 per cent respectively, resulting in 2 to 15 fold
improvement in native P mobilization from different
organic P sources. The bacteria has the ability to myco-
synthesize P nanoparticles of 80 nm size from phytin
salts within 24 h at a concentration of 0.1 mM.

AR 3.3 BRBIRA B AT, RGN 3R A9—9 &1 A Y 3 /4T Ut (fhar. /7)) oR g9
Table 3.3 Effect of P doses, biophos and nano-P on grain/seed yield (kg ha™) of crops

Crop Po Pao Peo
Pearl millet 616 690 758
Clusterbean 312 340 371

Pgo Biophos Nano-P LSD
(640 mgha')  (p=0.05)

789 757 790 9.75

390 390 392 6.23
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Nanopartiele

Efficiency of organic acids for mineralization of
native phosphorus: The effect of six organic acids,
released by plant and microorganisms under natural
ecosystems was tested under laboratory conditions.
The effect of organic acids was tested under high
organic matter (> 3%), medium organic matter (1-3%)
and low organic matter (< 1%) soil condition with 1-10
mM acid concentration. Irrespective of organic matter
content, citric acid was most effective in hydrolyzing
both soil mineral and organic P compounds followed by
oxalic acid. In general, the efficiency of organic acids
followed the following order: citric acid > oxalic acid >
tartaric acid > trans aconitic acid > acetic acid > lactic
acid.

Zinc nano-particle penetration and their
accumulation in plant cell: Nano-particles can enter
plants through stomatal openings (Fig. 3.4), binding to
carrier proteins, through aquaporins, ion channels,
endocytosis, creating new pores or by binding to
organic chemicals in the environmental media. TEM
analysis of plant mesophyll cell showed that nano-

chnlellng

theonzh =tomatam munge bean

o 3.4 g g & 9egg F dIfer § Sie A9 o1 gd9r

Fig. 3.4 Zinc nano-particle penetration into plant cell via stomata openings
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Fig. 3.5 HR-TEM (A) and STEM (B) image of plants showing accumulation of zinc nano-particles in vacuole
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particles remain in nano-scale length and they
accumulate in the vacuole (Fig. 3.5A). Accumulation in
the vacuole was further confirmed by scanning
tunneling electron microscope (STEM) (Fig. 3.5B).

Identification of protein responsible for
biosynthesis of nano-particles: The extra-cellular
fungal proteins that were responsible for synthesis of
metal nano-particles from their precursor compounds
were subjected to SDS-PAGE analysis for
characterization on the basis of molecular weight. It
was found that 32 kDa proteins (Fig. 3.6) are
responsible for nano-particle synthesis whereas other
proteins might play role in nano-particle capping and
stability.

o 36 TeORIvTor SRV TSR 1 & YRl HeR e & THeivd—Uiisis Uhisd
Fig. 3.6 SDS—PAGE profiles of extra cellular proteins of Aspergillus terrives CZR 1
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Grass production at rocky stony site of
Bhopalgarh: Sole crop of C. ciliaris gave highest grass
yield (1115 kg ha™). Its yield in silvipasture systems
ranged from 967.3 kg ha” with Azadirachta indica to
1089 kg ha' with C. wightti. Among the four grass
species planted, C. ciliaris-358 performed best in terms
of survival, seed and fodder yield compared to other
species (Table 4.1)

Management of shallow soils to improve
productivity of wheat and taramira: In sorghum-
wheat sequence at Pali, bed planting of wheat (beds of
40 cm width and 15 cm height with 30 cm wide furrows)
increased water productivity of wheat by 29 per cent
compared to conventional planting. In the same
experiment wheat rotated with sole sorghum gave
lowest yield (3274 kg ha™) in comparison to 50 per cent
(2:2) substitution of sorghum with dhaincha, green
gram and cowpea. However, application of nitrogen at
recommended dose only gave significantly higher grain
yield of wheat (3874 kg ha™) in this experiment.

In another experiment, taramira yield in bed
planting (485 kg ha') was at par with conventional
sowing method (424 kg ha™). However, reduced yield
was recorded in plots where harvesting of kharif crops
was done at 60 DAS compared to harvesting at 50
DAS. Gypsum application to taramira improved seed
yield by 14.8 per cent.

Influence of organic inputs on soil properties of Pal
series soil: In athree year study, compost @ 0, 2.5, 5.0
and 7.5 t ha' + neem cake (0.4 t ha") applied to
clusterbean-cumin and sesame-isabgol crops had no
effect on soil EC and soil organic carbon (SOC).
However, soil pH decreased from 8.14 under control to

AR 4.1 TSI YRIel YA TR O BT g [sare

Table 4.1 Comparative performance of grasses at rocky stony site

Grass species Survival (%)

Cympogan javankusa 93.2
Dicanthium annulatum 95.8
Cenchrus ciliaris-358 98.1
Cenchrus setigerus 96.9

Seed yield (kgha™)

Dry fodder yield (kgha™)

16.7 396.7
958.6 958.6
1543.8 1543.8
533.5 533.5
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8.0 with 7.5 t compost ha’ in 0-15 cm depth.
Dehydrogenase was significantly less in both the layers
in all organic inputs compared to control. Maximum
field capacity (FC = 8.82) and hydrological conductivity
(HC =9.01) was recorded in compost plots treated @
7.5tha" compared to control (FC =8.43, HC =7.0).

Correspondingly, in a six year experiment,
organic inputs applied to pearl millet-clusterbean
rotation, increased soil EC and pH in 0-15 cm layer and
SOC and dehydrogenase in both 0-15 and 15-30 cm
layers. The increase was significant in 6" year of the
study. Also, organic inputs significantly influenced
infiltration rate (IR), FC, HC and bulk density compared
to control (Table 4.2).

Hydrological monitoring and development of
Beriganga research farm: Renovation of the nadi
located at the foothill in the block-Il of Beriganga
research farm was completed (Fig. 4.1). A total of 399
m° earth was excavated from the nadi and deposited on
the periphery of the nadi in the shape of bund. This
renovation increased the capacity of nadi by 400-500
m’. About 200 half-moon terraces were constructed on
the sloppy land near the drain covering an area of 0.5
ha. Fifty plants each of Acacia senegal, Pongamia
pinnata, Azadirachta indica and Albizia lebbeck were
planted in the catchment.

During the monsoon season, 453.3 mm rainfall
was received in 21 rainy days. Eleven rainy days of
more than 15 mm rainfall contributed to generation of
runoff. A total of 57134 m® runoff was generated and
overall 12.9 per cent of the generated runoff was
retained by the check-dams and remaining passed
through the stream.

AR 4.2 9Tl AR &1 a1 # Sifds et &7 9ifdd ol R wra

Table 4.2 Influence of organic inputs on physical properties of Pal series soil

Treatment” Surface 10 cm layer Water dispersible silt + IR
clay (%) (cm hr')
FC moisture (% by Cl HC BD 0-15cm 15-30 cm
weight) (kg cm™®) (cm hr') (gcm®)
Control 7.87 5.10 3.34 1.67 8.0 8.5 7.8
Manure A 8.18 4.76 3.54 1.65 8.8 9.0 9.8
Manure B 8.31 3.91 5.44 1.61 8.0 8.6 11.5
Sed 0.40 ns 0.61 0.03 ns ns 1.2

* Control-No manure no neem cake, Manure A - 2.5 t compost + 0.2 t neem cake ha”, Manure B- 5.0 t compost + 0.4 t neem cake ha”
S.e.d.- Standard error of difference.
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Fig. 4.1 Nadi located at the foothill in the block -1l of Beriganga research farm (A) before renovation (B) after renovation

Yol B B T WG 815 BT Y—ATHIIPH AJ&T0T Topographical survey of Bhuj farm reservoir:
S, 2012 k1 T BT B STATIT BT T-AHTRDT Heor Topographical survey of the farm reservoir at Bhuj was
P T | SRS T TR T Gﬁ%'%[—amﬂfl’f@ performed in June 2012. Contour map and three-

dimensional view of the reservoir were prepared
TR T (o 42)| SCRE BT TERE-EEA B (Fig.4.2). The depth-capacity curve (Fig. 4.3) revealed

R 4.2 991 U&F & SRR &1 GAred IR Bemar AFfs

Fig. 4.2 Contour map and three-dimensional view of on-farm reservoir at Bhuj
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(1 4.3) ST € & 39 D ST WR1G @F IAHA &HaT that current capacity of the reservoir is 24879 m®, which
24879 T ¥ 2 ST fh YRS ear I 4305 T | B9 is 4305 m’ less than the initial capacity. Thus, 4305 m’

WOT ] ATere IDEE] S silt has deposited in the reservoir through
i(l)(jg 2012) _; q#;j_?g rﬁ 12 9 S sedimentation over a period of 12 years (2001-2012).
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Fig. 4.3 Depth-capacity curve of on-farm reservoir at Bhuj
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gRURS2 3T 1 forearas: dig 50 /e AER &
A1, W T IRIME UR UTell T8 ARURGR AT Bl
G i WX 1Y 42.5+6.3 AT T | AT g7 ST
305 A1 # 20534113 <flex Tafes ¥ 3T I 11
ol /137 o7 | gl & SR 3 e g7 I<ared
7.2 Silex o7 Safd Haifde fy uy] SaTe 15.2 iy
o | TTTAT H ST PP A U AT 3T 63.1416.3 T
383.8+8.7 a1 2 | SIS URURBR A & AlS| BT IR
TN BT T 7T ATfes ARURDR el bl ARferd faa
ST A Ud S 578 IATG H gheg Dl Sl D |

oy I 1 Icurae ueefe: ARATS! TAT WREaw)
RN 3R ARATS! 4 & gusi HI RAHT yaer Yormed!
D B AR S Dald U BT R I@T T |
ARATSl WS & d2di § OTH 9 12 718 Bl AT T I
RNIRS 9R i aril 78 (ARofT 5.1) |

ARATS! dRAT BT HAAT B §¥ G 4 Usel
(90 f&=1 ), 150 & TP 9 F{eT GBI JAW B SR
AT g7 IUTEH AL 63.2, 107.5 1605 Tiex 3R
IRETAR §HRAT BT HHIT: 78.0, 152.7 TG 202.9 IR T |
IR T ARATS] hRAl #H Nferddd iad e
I 140 G 1.34 oileR AT| EBI Bl AT A
RETAR T ARATS! IHRAT H HHI: 282.3 T 2914 fad
off | ATET e ¥ AT & SUTEH 615 UT. U () 9
702 1. f&<ia (IN) Bz H BT TUT I8 S & HIY US|
fd X @ NS 55 WAL, AT 34.15 HISHH,

Performance of Tharparkar cattle: Tharparkar cattle
were maintained on Cenchrus dominated pasture
along with concentrate supplement. The age at first
calving was 42.5 + 6.3 months. The average lactation
yield was 2053 £ 113 liters in 305 days with average
peak yield of 11 liters. The average daily milk yield
during lactation period was 7.2 liters with highest
individual yield of 15.2 liters. The dry period and calving
interval of the herd were 63.1 + 16.3 and 383.8 + 8.7
days, respectively. The superior male animals were
distributed to villagers for increasing productivity of
non-descript cattle and conservation of Tharparkar
breed.

Production performance of small ruminants: Flocks
of Marwari and Parbatsari goats and Marwari sheep
were maintained under semi-intensive system of
management at Central Research Farm of the institute.
Higher body weight gain up to 12 months of age was
observed in Marwarilambs (Table 5.1).

The average milk production of Marwari goats
was 63.2, 107.5 and 160.5 liters during pre-weaning
(90-days), up to 150-days and for the total lactation
period, respectively, while for Parbatsari goats the
corresponding values were 78.0, 152.7 and 202.9
litters. The average peak milk yield of Parbatsari and
Marwari goats was 1.40 and 1.34 liters. The average
lactation length was 282.3 days for Parbatsari and
291.4 days for Marwari goats. The average wool yield
of female sheep was 615 g from summer clipand 702 g
from winter clip. The wool quality was coarse type that

ARl 5.1 A9A1 Ud wg @ Ryl &1 A= amg Aqel W AINIRS 9R
Table 5.1 Body weight of kids and lambs at different age

Animal Body weight (kg) at different stages of growth
Birth 3-months 6-months 9-months 12-months

Marwari goats Male 2.48 11.4 14.5 17.9 20.1

Female 2.16 9.3 10.6 14.8 15.2
Parbatsari Male 2.97 13.6 15.3 18.1 20.2
goats Female 2.23 11.0 11.3 13.4 13.7
Marwari Male 3.30 18.8 28.9 30.2 36.9
sheep Female 3.37 17.3 225 26.0 24.1
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has on an average 5.5 cm staple length, 34.15 p
diameter, 62.5 per cent modulation and 0.57 cm’
‘crimp).

Impact of drought on livestock productivity: Impact
of drought on fertility and production characteristics of
livestock and feed and fodder availability was assessed
in six districts (Jodhpur, Barmer, Jaisalmer, Pali,
Nagaur and Bikaner) of western Rajasthan. In most of
the animals, low productivity was mainly due to
malnutrition and preferential feeding of only lactating
animals, neglecting the growing and dry pregnant
animals. The small ruminants were maintained mainly
in mixed flocks of sheep and goats.

During drought, the availability of feed and
fodder resources became severely deficient, which
adversely affected production and reproduction of
livestock. The young animals (up to 2 months of age)
suffered from diarrhoea and/or pneumonia and the
incidence was more prevalent in lambs than in kids.
Late first calving (5-6 years) and longer calving interval
(1.5-2.0 years) were observed in cattle, mainly due to
malnutrition and post-partum reproductive disorders.
Post calving malnutrition adversely affected bovines
during dry and service periods. Cases of anoestrus,
infertility and other reproductive disorders were
observed in many animals. Such sick animals (70%)
responded well to package of treatment consisting of
supplementation of organic phosphorus + vitamin A,
mineral-vitamin mixture/urea molasses mineral block
and deworming with broad spectrum anthelmintic.

Prosopis juliflora pod based complete fodder block
for goats: An experiment was conducted to evaluate
the effect of replacement of wheat bran with dry pods of
Prosopis juliflora on performance of yearling goats. The
animals (control and treatment group) were offered
weighed quantity of complete fodder block consisting of
70 per cent masoor straw and 30 per cent concentrate
ad libitum. In treatment group, 30 per cent wheat bran
was replaced with P, juliflora pod powder.

Average daily dry matter intake (DMI) 100 kg™
body weight was 4.48 kg in control and 4.01 kg in
treatment group. Average daily body weight gain was
comparatively higher in treatment (57.6 g) than in
control group (49.7 g). Highest average daily weight
gain was in the bucklings of treatment group and lowest
in the goatlings of control group (Fig. 5.1). The values of
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Fig. 5.1 Body weight of growing goats under different groups

et T g @1 gaiRal | aran & (R 5.1) |
AT BHETANGH, DR, Fel YIS G I JRAT T B
A IRR IR & A1 & 3R o |

gQIerst 3NeNfIa depeilifenal JORAM & AN fofel #
TSNP GIR & oI uxes SmemiRa daeiidbdl WR
URIeTe 31ed T 4T | $9& A8 |l dgwrdl (Sad g
qgd) @ 9RE TIdl I IR FHRI 1 dic R GRATST B
N foar a7 | 39 BRisA H A= deAifeal o o
9 IRATE Hisd, Qe Iqa Y dTell Al 3Tl Bl fdve
BIC BT AR BT dhfoqd U] ATBR AT @ HY H YANT
3R R U AMER &1 7+ o a7 (ARefl 5.2) |

arf 9res &l & =R1 Jeb: ART I BT SR T BRA
% oy U MasiRe Hisal fdafid & =g, faf=
AT GIRT RRAMUT =RT Sl Bl AT T SFeBTSAT DI
SIMY & forv erea=t fovar m | 59 sreyq § g
AR B e, Y fRauReT & Ay far faeef
R TSR B SIATHR oI SEgR 7l H Hdeqor Hrd
T o |

RTSRRITT @ T7al # 3Fe6] qui aTel aui # qToiI,
%, Sl T I g B AfRad USTER @l 10 |1
e R @ & ol WRAEREG dR1g A1 o=

blood haemoglobin, glucose, total protein and blood
urea nitrogen were within the physiological limits.

Livestock centric interventions: Pilot study on
livestock centric interventions for livelihood
improvement was implemented in twelve villages of
two tehsils (Jayal and Merta) of Nagaur district.
Interventions like silvipasture models, use of dual
purpose coarse cereal varieties, cultivation of green
fodder crops under limited irrigation, introduction of
spineless cactus as an alternative feed resource and
feed supplementation were undertaken. The
performance of various interventions is given in Table
5.2.

Fodder banks in hot arid zone: To develop a
workable model for further up-scaling the fodder banks,
the study was undertaken to know the weaknesses and
strengths of fodder banks established by various
organizations. The study consisted of review of
secondary information, discussions with key
stakeholders and field survey in Jaisalmer and Jodhpur
districts of Rajasthan.

It was found that during good rainfall years in
western Rajasthan, excess fodder of pearl millet,
wheat, barley or dry grasses is stored in the traditional
structures like Karai and Pachawa up to 10 years. Karai
is a conical shaped structure, with 3-4 m diameter at the
base and 8-9 m height. At the base, pearl millet and
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Table 5.2 Performance of various interventions

Intervention No of Critical inputs
farmers

Forage production

Improved grasses 40 Cenchrus ciliaris
setigerus

Forage production 405

under rainfed crops

condition

10, HC-20)

Sorghum (CSV-15, CSV-20)

Achievement

and Cenchrus Fodder yield: 6.0-15.0t ha™
Improved varieties of dual purpose Increased biomass production by

Pearl millet (Raj-171, CZP-9802, HC- 11-19%

13-29%

Clusterbean (RGC-936, RGC-1003) 4-5%

Forage production under irrigated condition
Rabi season 111

Lucerne (A-2)

Barley (RD-2552, RD-2035)

Increased grain and straw yield by 10-
20%

Green fodder yield harvested in 6 cuts
ranged from 71.0 to 92.5 t ha™

Oat (kent) -

Summer season 36 Sorghum (CSV-20) 25.0-41.0tha”

122 Pearl millet (Rijka Bajri, AVKB-19) 31.0-39.5tha”

24 Fodder guar (BG-2) 11.0-14.5tha”
Propagation of 10 Spineless cactus (Opuntia ficus- Limited number of cladodes survived
thornless cacti for indica)
green fodder
production
Livestock feeding
Supplementary 152 Multi-nutrient blocks Increased milk by 10-15%
feeding in buffaloes B:C ratio of 5.65:1
Supplementary 56 Multi-nutrient blocks Increased milk by 10-18%
feeding in cows B:C ratio of 4.81
Supplementary 393 Multi-nutrient mixture Increased milk by 15-25%

feeding in goats

Feeding of enriched 165
fodder

Feeding of complete

feed blocks blocks

IRAATSN H STHT PR © | BRIs AT IFdTh) Bl &
T 3R BT AT 3—4 Y. 3R Sars 8—9 H. e B |
SR OR 9TRT G ARAT BT T T 1 8, R 94 @
U g 9T0RT S6f & AT ShT Oidl & | BRIS B SHU 9T
P D 3—4 99 91€ dacf QAT ST & | BRIS & ARl
3TR Tggelt & JReT & forg U TS Y 97 Srel & | uarar
FIEOT AT auT SieT | GReT & folg S Wiel WR §11
NNl %| DT TN ITITDhR, bR AT ATIdTDNX gﬁ'

Urea treated roughage

Nutritionally balanced complete feed Established feed block

B:C ratio of 1.60:1

Increased acceptability in the farming
community

making
machine at Sant Bhuria Baba
Gaushala, Harsolav. Produced more
than 1200 fodder blocks

mustard straw is kept and covered with grasses and
pearl millet stalk. The upper portion of the Karai is
replaced every 3-4 years. Trench around Karai is made
to protect it from animals. Pachawa is usually erected
on a raised floor to safeguard against rainwater. lts
shape at the base may be circular, square or
rectangular; its longer side is kept parallel to the wind
direction to avoid any overturning. The storage
capacity of Pachawa may be up to 100 t dry fodder.
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Coping Strategies of Livestock Smallholders

Livestock migration: A study was conducted in
different villages of Pali, Jodhpur, Barmer and Jalore
districts to analyze the existing and emerging trends
with respect to livestock mobility. The results of
Participatory Rural Appraisal (PRA) and secondary
literature survey revealed that main communities who
rear sheep and goat in western Rajasthan are Raika
(Dewasi/Rebari), Sindhi Muslim, Jat, Rajputs and
Gujjars. The flock size varied from 40 to 250 for small
ruminants and 50 to 220 for cattle. The major breeds of
sheep in the project area were Marwari and Sonadi
while cattle breed was Kankre;j.

Migration of small ruminants (particularly
sheep) and cattle is a regular feature of western
Rajasthan. Migration may be i) within district mainly
during November to June, ii) outside the district and iii)
outside the state, depending upon factors like
flock/herd size, location of the family or village and
amount of rainfall.

The migration routes are well established.
People from southern parts of Jodhpur, Barmer and
Jalore districts generally go towards Gujarat. From
other parts of western Rajasthan, migration towards
Punjab, Haryana, Madhya Pradesh and Uttar Pradesh
is common. Usually, the herders set out on their journey
in winter and return to their homes in early monsoon.

The herders are mostly landless and to fulfil the
nutritional requirements of their flocks they depend on
common property resources, forest and fallow lands.
Lactating animals, particularly cattle, are given
supplementary concentrate. Small ruminants are
utilized for meat, wool, dung and milk. Female lambs
are kept for reproduction although old age sheep are
sold for slaughter. The average sale price of lambs of 3-
5 months age varied between Rs. 2000 to 3500 per
animal. Cow milk and ghee are major source of income
of cattle rearers.

Disease management: The most common problems
in livestock were bloat, foot-and-mouth disease (FMD),
diarrhoea and respiratory diseases. In small ruminants
PPR (viral disease), pneumonia, liver fluke, diarrhoea
and FMD were most prevalent. Small ruminant keepers
have extensive ethno-veterinary knowledge.

Labour management: Rearing of small ruminants
depends on labor inputs of all family members. The
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male members of family take the animals for grazing
while female members are responsible for cleaning of
sheds and feeding the kids. During long migration the
trend of movement of women members is declining due
to education of children at village and security problems
in the migrated regions. In case of cattle rearers,
generally all family members move together and
female members actively participate in management of
animals during migration.

Major constraints: Reduced availability of grazing
resources was the major constraint. Decline of
common grazing lands (Gochar and Oran) and their
degraded condition, reduced fallowing during rainy
season, cultivation of irrigated crops in winter/summer
season and restrictions in forest areas had limited the
grazing resources. Increased incidences of
theft/robbery, clashes with farmers, lack of health care
support and ban on grazing in forest areas were major
constraints during migration.
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Treatment of Commiphora wightii plants with
ethephon for oleo-gum resin production: Ethephon
doses were tested to identify its optimum dose for
maximum production of oleo-gum resin without any
adverse effect on the growth performance of the
Commiphora wightii plants. Oleo-gum resin production
ranged from 1.0 g to 8.3 g plant” at Central Research
Farm, CAZRI, treated in the month of October 2011.
Oleo-gum resin production from plants treated in the
month of June, 2012 at Kailana field station ranged
from 3.6 gto 28 gplant™.

Gum production from Acacia nilotica and Prosopis
Juliflora: Even aged plantations of both the species
treated with gum inducer started exuding gum in 8-10
days after treatment which continued up to 30 days.
Total gum yield was116 g per tree from Prosopis
julifloraand 50 g per tree from Acacia nilotica trees.

Effect of management practices on gum and seed
production in Acacia senegal: As compared to
control (conventional practice of making blazes on tree
trunks), various management practices viz., irrigation,
manuring and irrigation + manuring, coupled with gum
inducer application could enhance gum exudation in A.
senegal. Depending on management practices
ethephone dose may be reduced to half. Manuring +
irrigation resulted in higher gum (71 g tree”) and seeds
(192 g tree™) with 97.5 mg ethephon ml" of solution
(Table 6.1). This indicates that, tree management

AR 6.1 AT yaee fhamell Ud 39%M SUAR & IA<HId HAC 9 dial Ud ie STa

Table 6.1 Production in A. senegal with different management practices and ethephon concentrations

Management Ethephon concentration
practices Control (0 mg ml™) 97.5mgml" 195 mg ml”
Gum Seed yield Gum Seed yield Gum Seed yield

(gtree™) (gtree™) (gtree™ (gtree™ (gtree™ (gtree™)
Control 2.3 153.3 10.4 123.3 37.4 151.7
Irrigation (1) 1.0 135.0 25.9 136.7 52.0 158.3
Manuring (M) 0.8 133.3 32.7 276.7 40.5 145.0
I+M 7.0 186.7 71.4 191.7 27.3 143.3

S



Theme 6: PLANT PRODUCTS AND VALUE ADDITION

9T 6: YISy I<uTe Uaq o Hde

OPRmEr Sipleerd A sifq 3eurgst: IHAR | i
ST & AT | THTIT SipHl<ig &1 ugdad el g,
IR SABH (1 el /T) & SIhTahror | 9 g& 4 o
AT 30—40 UT. U &7 7iiq Scured ure fhar T
(R 6.1) |

\

practices coupled with gum inducer application could
enhance gum exudationin A. senegal.

Gum production from Acacia jacquemontii: The
plant is shrubby and multi-stemmed (Fig. 6.1), lesser
known for gum production. Ethephon injection (1 ml
stem™)in each branch produced 30-40 g gum tree™.

R 6.1 UPTIT SipElerg Us 3R SU U e

Fig. 6.1 Acacia jacquemontii tree and its gum
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Densification of P. juliflora pods: Pods were
grounded in the hammer mill and then compressed in
hydraulic press block-making machine with 160 kg cm”
pressure for densification (Fig. 6.2). More than 80 per
cent volume was reduced, which helped in storage and
transportation and enhanced the shelflife of the pods.

3 6.2 AEAIBRYT UlhAT (T) IR Feigrd el afcedr (d1)
Fig.6.2 Densification process (A) and densified pod block (B)
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Process technology for Prosopis juliflora syrup,
fine flour and fibre processing: Ripe and healthy
pods were selected, washed and broken into small
pieces. 350 g of pods were boiled in 1 litre of water for
two hours to obtain necessary consistency, followed by
sieving to separate the coarse particles from syrup.
About 100 ml liquid was obtained from 350 g pods in
this process. This thick liquid was yellowish brown in
colour (Fig. 6.3) and can be used as a beverage or can
be mixed with milk and fruit juices. The residue left after
preparing the syrup was used for producing fine flour
(62 g) and fibre (26 g). The fine flour obtained by this
process was suitable for confectionary use (Fig. 6.3).

3 6.3 SEl—RRY () IR Wefl Y= ()
Fig.6.3 P juliflora pod syrup (A) and pod fibre (B)
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Efficacy of bio control agents on root rot incidence
in clusterbean: Effectiveness of a consortium product
having two bio control agents (Trichoderma harzianum
and Bacillus firmus) was evaluated in pot and field
trials. The consortium organisms successfully
established on the roots of plants and reduced the
incidence of dry root rot. The plant biomass significantly
increased with this treatment (Table 7.1).

Synergetic effect of bio-control agents and neem
products on soil pests and diseases: Dodine, a
systemic fungicide and neem powder pellets were used
to test the survival of three bio-control agents viz., T.
harzianum, Metarhizium anisopliae and Paecilomyces
lilacinus. Dodine (mixed in Martin Rose Bengal agar
media at 420 mg L") suppressed colonies of T.
harzianum but M. anisopliae was unaffected. . In
contrast, colony diameter of all three bio-agents
increased in neem powder pellet treatments @ 500,
1000 and 2000 ppm concentration. Maximum colony
size was of T. harzianum.

Pests and beneficial insects in organic farming:
Aphid and grey weevils were the major pest in the
organic farming system. Less number of aphids (17-19
plant™) on clusterbean was recorded in manure treated
plots in comparison to control (19-27 plant™). While
green caterpillars were more on manure treated plots
(4.81 plant™) than control in sesame crop. Heavy
infestation of green caterpillars was observed on pearl
millet in the month of September. The population of
larvae damaging insects increased from 2.33 plant” in
2" week to 10.67 plant” in third week and gradually

IROf 7.1 IR FH ST Teld TR Od—Hch Bl FITIRTRAT
Table 7.1 Efficacy of bio-agents on root rot of clusterbean

Parameter

Colonization of roots (cm'1 bit)
Incidence of dry root rot (%)
Field Plant weight (g)

Colonization of roots (cm'1 bit)
Incidence of dry root rot (%)

Condition
Pot culture

Consortium product

T. harzianum Bacillus firmus

6 x 10° 1.4 x 10° =
47 9.2 7.3
2.9 24 26
7.4 x 10° 4x10° 0.8 x 10°
5.3 7.0 6.4
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declined to 0.43 plant” in the last week of September
due to abundant population of natural enemies
especially larvae of Chrysoperia and lady bird beetles,
Chilomenes sp. and Brown jassids (10-26 per whorl)
were other major pests.

During peak flowering in October the incidence
of bumblebees, yellow wasps and sulpher butterflies
were recorded. Visual count for 5 minutes showed the
presence of 1-4 bumble bees, 1-3 wasps and 0-3
butterflies per plant. The average being 2.33, 2 and 2
for the three insects (bumblebees, yellow wasps and
sulpher butterflies), respectively in first week which
declined to 1.33, 1.75 and 1.5 per plant in the third
week.

Pollinator diversity and abundance in Ziziphus:
Thirty species were recorded during peak flowering.
Flies were the most abundant group followed by bees.
Pollinators exhibited temporal fluctuations in their
visits. Maximum activity of pollinators was recorded
during 8.00-14.00 hrs. Flies and yellow wasps were
active throughout the day but honey bees were more
active during 10.00 to 15.00 hrs. Average stay time of
Chrysomia sp. was 4.79 sec/flower followed by
Eristalinus sp. (4.54 sec/flower) and Polistes hebraeus
(4.39 sec/flower). Insect diversity and abundance was
low this year in comparison to the year 2011. Yellow
wasps were significantly less in number while honey
bees were more. This may be attributed to the
significant variation in relative humidity though there
was not much difference in air temperature during the
observation period. However, flies were the major
pollinators in both the years.

Impact of canal irrigation on changes in rodent
faunal diversity in IGNP command areas: Seven
rodent species were trapped from IGNP areas of Sri
Ganganagar, Lunkaransar and Jaisalmer districts. The
species identified were Tatera indica and Meriones
hurrianae. However, the truly xeric species, Gerbillus
gleadowi and G. nanus, trapped from IGNP areas of
Jaisalmer district in previous year were not observed
from the IGNP areas of Sriganganagar and Bikaner
districts indicating their replacement due to irrigated
cropping. Millardia meltada, a submesic rodent was
trapped from cotton, groundnut and green gram fields
in Falodi and Lunkaransar areas. Truly mesic rodent
species (Mus booduga, Bandicota bengalensis and
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Nesokia indica) were trapped from rice (Suratgarh),
cotton (Sri Ganganagar) and groundnut (Lunkaransar)
fields.

Rodent infestation was observed in all the
major kharif crops (Table 7.2). In general the damage
was more in the periphery of crop fields. Groundnut
proved highly vulnerable to rodent attack. The crop
recorded maximum damage in the peripheral areas
(34.7%) in Lunkaransar. Cotton suffered up to 6.7 per
cent plant damage in Sri Ganganagar district. Mung
registered 4.2 per cent at Lunkaransar and 9.3 per cent
at Sri Ganganagar. Similarly guar experienced lower
damage in Sri Ganganagar (1.9%) than that in
Lunkaransar (6.6%). Rice although infested with 1-6
burrows m?in Suratgarh area experienced least mean
tiller damage (0.9%); however one of the fields showed
14.3 per centtiller damage.

AR 7.2 AT & H Hdd Yol 3R HHe JHAT
Table 7.2 Rodent species composition and crop damage in study areas

Crops Survey villages (District)

Cotton Netewala (Sri Ganganagar)

Bhand ka Dhora (Jodhpur)

Groundnut Haryasar/Lunkaransar (Bikaner)
Bhand ka Dhora (Jodhpur)
Green gram Haryasar/Lunkaransar (Bikaner)

Netewala (Sri Ganganagar)
Lunkaransar (Bikaner)
Netewala (Sri Ganganagar)
Rice Suratgarh

Clusterbean

Mean damage LBC m?  Rodent species
(Max damage)
3.66 (6.7) 1-5 B.b.; T.i,; N.i.; M.b.
2.50 (5.0) 14 Mh:Ti;Mm.
16.96 (34.7) 2-6 T.i., M.h., N.i., M.b
12.55 (13.0) 1-4 M.h., T.i., M.m.
4.20 (4.84) 1-4 T.i., M.h., M.m.
9.33 (12.0) 15 Ti,Mh,Bb., N.i.
6.60 (12.12) 1-3 T.i., M.h., N.i.
1.91 (5.5) 12 Ti,Mh, N
0.90 (14.3) 16 Bb.,Ti

LBC = Live burrow count, B.b = Bandicota bengalensis, T.i = Tatera indica, M.h. = Meriones hurrianae, M.m. = Millardia meltada,

M.b. = Mus booduga, N.i. = Nesokia indica
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PV clad structure for multipurpose application: A
PV clad structure of 15.3 m”ground area was erected. A
door on the east side and two interconnected PV arrays
of amorphous silicon solar cells (60 W, each) were
provided on top. Ten PVC pipes (7.6 cm dia) were
provided at front and rear side and natural air
circulation was facilitated through wire mesh openings
atthe top. Since soil temperature at lower depths do not
vary much, possibility of better regulation of air
temperature passing through pipes laid at 120 cm soll
depth from surface was explored for PV-structure.

Four pipes, two each of RCC and GS, (5.4 m x
20 cm) were interconnected and embedded at soil
depth of 120 cm. Air flow was monitored through two
stone structures (at inlet and outlet). A reduction of
3-5°C air temperature at the outlet was observed when
ambient temperature was >40°C, whereas a rise of
4-5°C was recorded when temperature was <20°C,
indicating that the system was facilitating heat transfer
between the flowing air and the embedded pipes.

A temperature rise of about 4-5°C and 1-2°C
above ambient temperature (AT) was observed under
natural and forced ventilation, respectively. The
temperature could be reduced by 2.5-4.5°C below AT
with mister. A steady state mathematical model was
developed for natural/forced ventilation and mister
based cooling. Tomato crop grown under the enclosure
yielded 50 per cent more than that in open field
condition.

Metallic solar desalination devices: Four
desalination devices each of 1.13 m’ absorber area
with transparent window (3.5 mm thick) and a 20° tilt
with two distillate channels fixed for collection of
distilled water were fabricated. Electrical conductivity of
raw saline water having salt concentrations of 2.5, 5.0
and 7.5gL" was 8.2, 9.3 and 16.2 dS m” respectively,
that reduced to 1.0, 3.7, and 4.5 dS m" in commercial
RO plant, while EC of water from solar stills was 26.0,
43.1, 57.1 yS m’, respectively. The daily average
output from the four devices was 1580, 1530, 1498 and
1496 ml, respectively.
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Phase change material based solar dryers: Drying
of green vegetables with different pre-treatments was
assessed in three modes: open sun drying, direct solar
dryers and indirect solar dryers. Pre-treatment of
vegetables with 0.5 per cent sodium bicarbonate was
significantly better than 0.5 per cent sodium hydroxide,
0.5 per cent calcium chloride and 1 per cent baking
soda. Average drying time for leaves of coriander, mint,
fenugreek, and green chillies was 5, 5.5, 6, and 8 h,
respectively at a loading rate of 2.5 kg m?. Greenness
(a: negative value for greenness and positive value for
redness) of the dried vegetables was found better in
indirect solar drying mode for coriander (a =
-6.93+0.34) and fenugreek leaves (a = -8.1410.30),
however for green chilli it was better in direct mode of
solardrying (a =-3.80+0.24).

Performance of cool chamber: The developed
steady state thermal model was further evaluated in
summer to predict the inside temperature of improved
cool chamber with larger evaporative area. The
maximum wet bulb depression achieved inside the cool
chamber during summer ranged from 10 to 12°C, while
inside relative humidity varied from 90 to 95 per cent.

Improved PV mobile unit: The PV mobile unit was
improved by replacing belt and pulley drive by a chain
and sprocket system, which improved the unit's
movement and eliminated the belt slippage problem.

PV winnower cum drier: PV thermal integrated
system with alternative glazing and additional storage
battery provided desirable results with no visual
deterioration in the glazing of the pre air heating tunnel.
Efficiency of drying of spinach, onion and green chillies
was found to be 17-20 per cent. The system with
storage battery could be used as winnower or forced
circulation dryer on cloudy days.

Hybrid Ziziphus grader: The manual Ziziphus grader
was converted to a power/PV operated Ziziphus grader
with specially designed oscillating screens (0.48 m’
area).The unit is driven by 200 W asynchronous single
phase 220V, 50 Hz, AC motor. Adjustable screens were
provided to avoid bruising of Ziziphus and collection of
graded material.
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Wind power at Jaisalmer: At Jaisalmer, maximum
average daily wind speed of 3.82 + 0.38 m s” was
recorded in June. Peak of diurnal variation of wind
speed in each month was observed during 8:00 to
10:00 h and maximum monthly wind power density was
73.63W m?in June (Fig. 8.1).

Assessment of wind farm and solar power plants:
The wind power generation capacity till April 2012 was
2067 MW in western Rajasthan. The installed capacity
of solar power plants in western Rajasthan was 198
MW. The major benefits of wind and solar power plants
are creating basic infrastructural facilities in and around
the surrounding villages. Installation of power plants
does not adversely affect agriculture but protected
illegal mining activities. However, noise pollution
affects migratory and grazing behaviour of birds and
animals respectively along with sleeping pattern of
desertdwellers.

Mechanized traditional seed drill: Pearl millet, green
gram, moth bean and clusterbean were sown by using
the mechanized traditional seed drill (Fig. 8.2) and
conventional method of sowing. Crop vyield increased
by 18-20 per cent under seed drill method.

Manually operated FYM applicator: A manually
operated FYM applicator, consisting of a MS sheet
trapezoidal box (25 x 150 x 32 cm) with semi-circular
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Fig. 8.1 Diurnal variation of wind speed (A) and monthly wind power density (B) at Jaisalmer
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3 8.2 MAFIgd WRARNT garg I (T), WS Bad (d)
Fig. 8.2 (A) Mechanized traditional seed drill in operation (B) crop stand

{dE (6 WA JATPR), & &R I gY YA @b (50 AAL.
JATHR) 3R 96 VAL T ST A ST 45 WA BT e
ST AT (I 8.3) | UST & 3T} 5.5 WHI. JATHR dle
P TS DI Iz WR GAAER B Pl Sirel 1T o4
UhATSUH BT ATHIRY ATR0T 81 A | TS BT & U § o
Id IR I SIS AT | B P G 9T BT ufedt ud
7y IR B FErIdr W el gdg W ST a7 o™
Ud UfRdT Wad w9 gA 9 | Ul ¥ @dl #
THATSUH faaRoT oxe & fory 26 AdR g (25 X 1.5 9.
A1), 3 AL @ 0 R Y Bl el wag H B3 v 39
I BT YROT &THAT 20—25 fob.UT. THATSUH UG fAaRoT &9
4.5—5 T Ul SR B |

bottom (6 cm dia), two rubber coated drive wheels (50
cm dia) and a handle (45 cm) with 96 cm long arm, was
fabricated (Fig. 8.3). Inside the box, MS shaft of 5.5 cm
diameter welded with spiral rod was provided for equal
distribution of FYM. The shaft is fitted on three
independent bearings in two pieces. Both the shaft
pieces are attached to ground wheel and a centre
bearing at the bottom for facilitating independent
rotation of each ground wheel. Twenty six rectangular
openings (251.5 cm), 3 cm apart were provided at the
bottom of the box for FYM application in field. The
storage capacity of the FYM applicatoris 20-25 kg FYM
with an application rate of4.5-5.0tha™.

o3 8.3 &% dfeld Uw a8 TH faavor o=

Fig. 8.3 Manual FYM applicator
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compared to the traditional

Clusterbean yield increased when manure
was applied with applicator and incorporated in soil

Grain yield

(kgha™)

953.6
1320.8
1302.3
1453.6

method of manure

Straw yield
(kg ha™)
1173.2
1456.9
1463.3
1586.7

(AR 8.1) |
application (Table 8.1).
AR 8.1 AR @ B H HHRE WIE o a1 Ufhar &1 fwreq
Table 8.1 Effect of method of compost application (5.0 t ha™) on performance of clusterbean crop
Treatment Plant height ~ Pods
(cm) ()
No manure 38.6 348
Manure application with traditional method 45.6 586
Surface application of manure with applicator 45.8 559
Incorporation of manure in soil 46.2 703
CD 5% 1.8 46.7

67.8

167.8

————{w 78 i



TR ETe
o

TR 9: ATITH- ST STaIwoT Gaw et
Theme 9: SOCIO-ECONOMIC INVESTIGATION AND EVALUATION

ArIfoTe-3Mfies SFawuT Uaq Jediae

<o P
& RESEARCY 5

SOCIO-ECONOMIC INVESTIGATION AND EVALUATION

waTenAT siieft amftor Asrenz v vae (FaTen aeh
FSM) BT SHfpT JI&T U UHTE: I Jfegg T 4
HTRIRT 60 ST & ATRTTHR IR IMEMRT & ST 71 @rRkar
TR S € |

AT 3nfefes TaR: 3iNIa BRIRT S1A® 46.3 99 BT
SH B o qAT D! e urfie wWR W A ot | 63
gforerd gRaR Tdhel URAR o | 60 UfISTd AR & Ydapt
HHTH, 23.33 UfIT Ud 16.67 UfI2d IRART & Ped 3R
I JFD HH o | d IRAR F 537 AT o, g

YT T AFUT SAfSIeh o |

AoeTR 3T 3T IuTSfar: Hol S HD H=AT H 75 Ufererd
Ay ol RSTd! aRaR S FHTe & ATF—ATT 3
UTel B BT fAAR U 83T | #eH v & fhami d
AfSeATAT BT YRul & GRIER ISR &1 Saih e ST
(ToTqd) @ aRarRi = AfRATsl BT 59 HRIHA & T
RISHR 2g 81 9ol | Ui IRaR Ueb a¥ # 3d IR
&=t 71 iR AT 3 6073 WU &I (AR 9.1) |

ATed A fRafer 7 1l N @ ugd /iR 98 &
NI qard € b Aa g # 42 gfoerd &Hr em
(@Rl 9.2) | GHST BT e ARSI B YA e #
STET BHI TS | JRY BRI H, 799 3R g 31g &
Uu] & AR YAt H B QAT TS | g1 Hedl & yard

Impact of Mahatma Gandhi National Rural
Employment Guarantee Act (MNREGA) on
livelihood security: The study is based on interview of
60 respondents working under MGNREGA program in
Kharia Mithapur and Parasla Kala villages of Bilara
tehsilin Jodhpur district.

Socio-economic status: On an average, the
respondents were 46.3 year of age having below
primary level of education, 63 per cent of the
households had nuclear family, 60 per cent of the
respondents had pucca houses, 23.33 per cent and
16.67 per cent families had kutcha and semi pucca
houses. Average family size was 5.37 with higher
male:female sex ratio.

Employment and income under MGNREGA:
Women had 75 per cent share in total human labour.
They get the opportunity of managing the family
responsibilities and earn simultaneously. But in case of
medium farmers, share of women in employment was
almost equal to men as upper caste (Rajput) families
were reluctant to send their female members to work
under this activity. Average employment days per
family during a year were 71 and the average earnings
per family per year was Rs. 6073 (Table 9.1).

Status of human migration: The analysis, before and
after MGNREGA, showed 42 per cent reduction in
human migration. Compared to male, migration of
female has reduced. Among the male workers,
seasonal migration of the middle and old age persons

¥ BIg gaTd gRoIferd Fs! BT | has reduced. The migration of young family members
was not affected (Table 9.2).

RO 9.1 HETAT el TN & 3r=<via o Reafa

Table 9.1 Employment status under MGNREGA
Category Number Male Female

of families No. Days Amount Rsd No. Days Amount Rs.d”

Landless 8 0 0 0 0.00 8 631 59063 93.60
Marginal 15 3 78 7319 93.83 14 1014 83571 82.42
Small 18 2 64 5864 91.63 17 1025 87552 85.42
Medium 19 11 627 53295 85.00 10 816 67726 82.99
Large 0 0 0 0 0.00 0 0 0 0.00
Overall 60 16 769 66478 86.45 49 3486 297912 85.46
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RO 9.2 HETAT T TR BT YeIol= R YT
Table 9.2 Impact of MGNREGA on migration

Particulars Before MGNREGA
No. of families 31

No. of persons

Male 36

Female 13

Total 49
Average person per family

Male 1.16
Female 0.42

Total 1.58

HeN B 3receld AFGTRIS Sl 7T § AP
BRI JAT IRNME [ADHTH, AeD! BT GUR, ATS! B! GaTs,
afey 70T 3IR eriell |Aed T S STanft &R gy
(e 9.1) | MR A # dfer 7 fAmior, T YR | auf
STeT WU IR AT U a3t & (o1 e uRas &l
YTHIOT FHETT DI AT e |

sfaroft Irorzars AR Qrer IR ¥ 35 F IcuTgE
anféfest

gfaroft IoRene § 358 B T # Tae IR v
At =1 et sy # Rl IR @ g dl
3¢ UTeTd] & $ei H SN TR MTRA bS] (n=75) BT
AIATHS Ud T fIeeryor far 17 | S gl &1
AT SMTHR 21 AT | I H 22 TR Faell FHRAT &

After MGNREGA Reduction (%)

18 41.94

20 51.61

3 76.92

23 53.06
1.1 4.32
0.17 60.26
1.28 19.16

Community work under MGNREGA: Community
based activities like pasture development,
improvement of roads, digging of nadi, construction of
bunds and gravel roads were found to be very useful
activities (Fig. 9.1). The construction of bunds in
Gochar (common grazing land), rain water harvesting
in nadi and easy transport of people and goods has
helped rural society.

Economics of Camel Production in Southern
Rajasthan and Arid Gujarat

Health problems and trends in disease incidences
in camel herds of southern Rajasthan: The study
analyzed the quantitative and qualitative data on
disease pattern among camels of Raika camel herders
(n=75) in southern Rajasthan. The average camel herd
size was 21. Twenty two incidences of health problems

o 9.1 HETHT T AT BRIHH & F<TId AHaNID BRI (T) A B Fars (@) qsd i

Fig. 9.1 Community works under MNREGA (A) nadi digging, (B) road construction
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were noticed during the study period. Study indicated
that trypanosomiasis (Surra), abortion, camel pox
(mata), ectoparasites (ticks), mange, maggot wound,
enteritis, lantana poisoning, eye laceration, pica (sand
licking) and rumen impaction were the most common
health problems (Table 9.3). Common ailments of
camel were mostly treated by breeders themselves by
using ethno veterinary practices or taking advice of
elders.

Management of camel in Kachchh district of
Gujarat: Primary survey of camel breeders (n = 75) in
Kachchh district revealed that camel breeding was the
main occupation of 95 per cent of sample households
with average herd size of 40 camel. The camel
breeders belonged mainly to two communities, viz., Jat
Muslims and Rebari. Two breeds of camel are found in
this region namely Kachchhiand Kharai.

AR 9.3 TR ORI H S e H AHRI TR el FHTY
Table 9.3 Trends in incidence of major health problems in camel herds of southern Rajasthan

Health problem Rank

2008 2009 2010
Mange 6.5 7.0 4.0
Ring worm 8.5 13.0 14.0
Tail gangrene 17.5 21.5 19.5
Maggot Wound 3.0 8.0 9.5
Eye laceration 10.0 10.0 5.0
Puncture Foot/Saddle Sore 17.5 14.5 9.5
Mandible Fracture 21.0 20.0 17.5
Camel Pox (Mata) 2.0 1.0 6.5
Mastitis 19.0 17.5 21.0
Abortion 6.5 3.5 1.0
Anoestrus 13.0 17.5 19.5
Retained placenta 16.0 11.0 22.0
Soft plate injury 21.0 21.5 17.5
Trypanosomiasis (Surra) 1.0 2.0 2.0
Ectoparasites (Ticks) 45 6.0 3.0
Enteritis 4.5 5.0 11.0
Pica (Sand licking) 8.5 9.0 12.0
Rumen Impaction 115 14.5 6.5
Abdominal Pain 14.5 14.5 16.0
Lantana poisoning 115 3.5 8.0
Snake bite 21.0 19.0 15.0
Rheumatism (badi) 145 14.5 13.0

Note: Kendall's coefficient of concordance (W) = 0.87; X'=54.67, significant at p= 0.01
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M ST 9 B 3R A/ 7EH H Ul a9 o9 ¥ (250 ¥
500 UTH / 1Y) SIfciRe &1 &l & foras gRaR &l 31
H O FERT e 2 |
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Three management systems were common in
this region. In the Banni areas Kachchi breed camels
were reared in Chari-Dhand (a seasonal desert
wetland) used as water source. Animals browse mainly
on Salvadora persica Wall (Khara Jaal) and Suaedas
pecies (Lano) for 7-8 months in this area and when the
water becomes salty, the herds move to other places. In
another management system, animals feed on
mangroves in the sea and on trees/ bushes in the
common lands. Here, camel herds constitute Kharai
breed of camel. In third management system, animals
are reared on trees/bushes in farmers' fallow fields and
during rainy season in nearby forest area and common
lands. The animals in these herds are of mixed breeds
i.e. Kachhi and Kharai. They browse on Salvadora,
Lano, Desi babool, Bordi, Kumat, etc. The sources of
drinking water are sweet water from lake, rainwater in
mangroves, ponds, tube wells, village cattle water
troughs.

The selling and buying of animals were through traders
in livestock fairs held in Rajasthan and Gujarat.
Individual buyers like carters and sheep rearers are
usually rare. The Rebaris who has alternate
employment opportunities, give their animals for
grazing to Jat muslims. Based on the agreement, about
Rs 50 to Rs 100 per animal per month are paid to Jat
camel herders towards rearing charges. Negligible
earnings from milk sale were reported by the herders.
However, camel wool, harvested every year @ 250 to
500 g per animal in the month of February and March,
contribute to family earnings.

Impact of depleting groundwater on agriculture
and livelihood in Pali district of Rajasthan: The
average depth of open wells varied from 30.2 m in
Marwar Jn. Panchayat samiti to 47.5 m in Raipur while
average depth of tube wells varied from 61.4 m in Pali
Panchayat samiti to 204.4 m in Raipur. Average water
yield of wells varied from 9412 liters per hour in Pali to
45000 liters per hour in Marwar Jn. The pump operation
duration ranged from 10-15 minutes to 20 hours. The
netirrigated area per wellwas 0.01t0 9.6 ha.

Analysis of farm level data revealed drastic
change in cropping pattern. Farmers adopted various
coping strategies to meet the water requirement.
Irrigated crops like cotton, chilli and wheat have either
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(67%) BT HR B © | fhar Bt ugfa # 9eaa (44%),
SH U dTell Bl (72%), BT Rias gefd (15%),
AT STel HIEYT G 37U ¥ 2 31K TRI% &l B &
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T STt & JTadRI YA & S BT GAdhih
14.29 3 87.76 UIRIT UTAT 1T | S S GeAdhidh 25.2
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IFTa STl & TANT A H (A8 9 faSTell & Suavvl,
®TH Hhl, §a—ga 9 BeaRT R & e HIAd g
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vanished from the cropping pattern or area under these
crops had decreased severely.

They preferred hiring of machineries for farm
operations (67%), adjusted livestock units (76.0%),
shifted to perennial crops (12%), altered cropping
system (44%), preferred less water requiring crops
(72.0%), installed efficient water conveyance
structures (76%), shifted to sprinkler irrigation system
(15%), constructed groundwater storage tank and
leased-in land for kharif crop cultivation (27%).

Knowledge index calculation for efficient use of
groundwater varied from 14.29 to 87.76 per cent. The
mean knowledge score of the farmers was found to be
25.2 + 9.8, with maximum obtainable score of 49.
Constraints perceived by farmers in efficient use of
groundwater were high cost of power inputs for
irrigation and farm operations, high cost of sprinkler
and drip system, lack of training and high labour cost.
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TECHNOLOGY ASSESSMENT, REFINEMENT AND TRANSFER

Ares snenfa HN—draw Ferg Aaw 6 JR @ D
SR dTSWR, o, SR, SYR 3R urell il @&
fpaml & forg wearafer Jikes qaigae & SR R Sy
qeTE gfored, AwE H & aR SN B T | gelfed &1
THRY RIFMR §HER 93, ], Sl gexee, S
e &= &R I B AffEREAT & A § fha
T | 9T & OIS GargH | Feaadr g% & forg 28.3
yforerd T areAR & foly 45.2 Tfcrerd <& | Suanfl auf
BT YaTgAT g% foTel @ ol 30.1 UfIRrd dd T2 aTsaR
f37et @ fo1Q 47.0 fcrerd I el w9 A fobaT ST bl | a9
R H a9l BT gaigar |41 {57l & fog > 70 wfirera aa
U <ET |

ufdeft Iorae @ ey e § | gran &t
earehst: MR iR HeR Tedid & dioanedr 3iiR
JHE TR TG & 30 HYb YRR BT =TI YRS
|deror g foban | distarfsan g # 53.33 wfcrerd =)
o1 Hegq a7, 33.33 ufderd Sea =1 @ &fiR 13.33
gfcrerd Sed He| o 3 A& o | Seeg, UHL 3. (2004)
@ HUNHRUT B YR W 2943 TR A AMD
dIeHaTE oI I 719 o (R 10.1) | 28 UfRId go¥ U4 30.
98 Ufcrerd AfZerall &1 €1 TH Mg A ® o A &F o7 |
o QivHeTs @7 S et A JegH ot # (15.05%),

Weather based agro-advisory services: Weather
based agro-advisory bulletins, based on medium range
weather forecast received from Jaipur centre of IMD,
were issued twice a week during kharif and rabi
seasons for Barmer, Churu, Jalore, Jodhpur and Pali
districts of arid Rajasthan. The bulletins were
disseminated through local newspapers, radio, TV,
internet, KVKs and state agriculture departments.
Averaged over the days, correct rainfall forecast during
monsoon season ranged from 28.3 per cent at Churu to
45.2 per cent at Barmer. Usable rainfall forecast during
monsoon season varied from 30.1 per cent for Churu to
47 per cent for Barmer. On annual basis, more than 70
per cent rainfall forecast was in usable category in all
the districts.

Assessment of food security in Jodhpur district of
western Rajasthan: Thirty farm households each from
Bheejwadia and Ummednagar villages of Osian and
Mandor tehsils were selected for primary survey. In
Bheejwadia village, 53.33 per cent of households
belong to lower middle class, 33.33 per cent to upper
lower and 13.33 to upper middle class. The BMI values
obtained using WHO (2004) standard showed that
29.43 per cent of individuals had lower BMI compared
to standard value (Fig. 10.1). Among the genders, 28
per cent males and 30.98 per cent females had lower

A % of Population

severe (<16.00) moderate (16- mild (17.00- total
16.99) 18.49)

B % of Population

severe moderate (16- mild (17.00- total
(<16.00) 16.99) 18.49)

o 101 divarfear @) IR SFeTR (@) 7fa § 6@ &7 IUHSTE & MR UR aifidHeor

Fig. 10.1 Categorization of population according to BMI grades in (A) Bheejwadia and (B) Ummednagar village
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BMI. The highest number of low BMI cases were in
lower middle class (15.05%) followed by upper lower
class (11.62%) and upper middle class (2.72%).

In case of village Ummednagar, 46.66 per cent
households were from upper lower, 43.33 per cent from
lower middle and 10 per cent from upper middle class.
In this village, 7.5, 6.6 and 15.83 per cent of population
was categorized as severe, moderate and mild cases
of low BMI. Among genders, 14.75 per cent male and
46.55 per cent females had lower BMI and among the
different socioeconomic classes, highest number of
cases of low BMI were in upper lower class (20.16%)
followed by lower middle class (13.44%) and upper
middle class (0.84%).

Dissemination of Improved Farm Technologies

Demonstrations in kharif season: Seven
demonstrations of improved varieties of dual purpose
pearl millet (CZP-9802, HHB-67 and H.C.20) were
given at farmers' field. The mean grain yield of pearl
millet was 895 kg ha" compared to 681 kg ha" with
farmers' practices. Similarly, improved varieties gave
17.37 per cent higher fodder yield compared to local
variety (2411 kg ha™). In another demonstration, variety
HHB-67 produced higher grain yield (907 kg ha") as
compared to HC-20 (775 kg ha") but its stover yield
(2510 kg ha) was lower than HC-20 (2800 kg ha™)
(Fig.10.2).

Effect of variety and nutrient management on pearl
millet yield: Two varieties of pearl millet (HHB 67 and
Local variety) along with application of 100 per cent
RDF (40 kg N+40 kg P,0,ha") were tested in Bhujawar

35
30 A

Yield (ha")

O Grain Yield

A1l

@Fodder Yield

CZP-9802 HHB-67

HC.20 Local

7 102 9P & T W IR B AN [FHT F [T UF IRT ST

Fig. 10.2 Grain and fodder yield of pearl millet varieties at farmers' field
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and Rohilla Kalan Villages. Pearl millet variety HHB 67
recorded 70.5 per cent higher grain yield than local
variety. Application of 40 kg N+40 kg P,0, ha’
increased seed yield by 27 per cent over control.

Evaluation of clusterbean, green gram, moth bean
and sesame varieties: High vyielding varieties of
clusterbean, green gram, moth bean and sesame
along with local varieties were tested at farmers' field.
Improved varieties of all the crops gave 23 to 40 per
cent higher seed yield compared to local genotypes
(Table 10.1).

Twenty four demonstrations on clusterbean
(RGC-936 and RGC-1003) and moth bean (CZM-3 and
RMO-435) were conducted in Bheenjwadia village of
Osian tehsil of Jodhpur district. The mean seed yield of
clusterbean variety RGC-936 and RGC-1003 were 405
and 453.60 kg ha, respectively compared to 313.6 kg
ha of local variety. Yield of cv. RGC-1003 was 528.7 kg
ha™ with the application of neem cake @ 400 kg ha™ as
compared to 453.6 kg ha” of local variety.

In one demonstration, average yield of
clusterbean variety RGC-936 was 480 kg ha™ during
summer season with limited irrigation. The seed yield of
moth bean varieties CZM-3 and RMO-435 was 57.07
and 39.51 per cent more than the local genotype (205
kgha”).

ARUT 10.1 WH DI B! DI Sd 390l dletl [l BT ITo IR U9
Table 10.1 Effect of high yielding varieties on seed yield of kharif crops

Crops Variety

Green gram

Moth bean

Clusterbean

Sesame

GM 4
RMG 268
SML 668
Local

CAZRI Moth
3

RMO 435
Local
RGC 936
RGM 112
Local

GT 1

RT 127
Local

Seed yield Yield increase over control

(kg ha™) (%)
412.00 31.80
378.00 25.67
367.00 23.43
281.00

438.00 34.50
415.00 30.80
287.00

512.00 40.03
486.00 36.80
307.00

305.00 31.80
292.00 28.80
208.00
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Improved fodder production technology: Five
demonstrations of improved varieties of pearl millet
(Rijka and AVKV-19) and sorghum (CSV-20) were
conducted during summer season. The green fodder
yield was 41000 kg ha" from 3 cuttings in pearl millet
and 34000 kg ha"from a single cutting in sorghum.

Demonstrastions in rabi season: Introduction of
improved varieties of wheat (Raj 4037), mustard (Bio
902), and cumin (GC 4) along with application of
recommended dose of fertilizers (RDF) at village
Bhujawar increased the net return by 17.26, 29.4, and
18.18 per cent, respectively in comparison to
conventional practices. At Jaisalmer, adoption of
improved varieties of cumin (GC-4), plantago (GL-2),
mustard (Bio-902) and wheat (PBW 502) along with
RDF increased the seed yield by 37.1, 46.6, 22.9 and
34.7 per cent, respectively over farmers' practice.

Effect of variety and neem cake on seed yield of
cumin: Six demonstrations were conducted on
improved varieties of cumin (RZ-209 and GC-4) and
application of neem cake @ 400 kg ha™. The seed yield
of RZ-209 and GC-4 was 620 and 670 kg ha' as
compared 560 kg ha” of local variety. Application of
neem cake @ 400 kg ha” in RZ-209, GC-4 and local
variety, increased their seed yield by 16.93, 18.03 and
16.96 per cent, respectively.

Maru sena: Efficacy of maru sena (Aspergillus
versicolor), a bio-agent used as seed treatment against
wilt in cumin, was demonstrated at farmers' field. The
mean seed yield of cumin cv. RZ-209 and GC-4 was
638 and 685 kg ha™ respectively in treated plots as
compared to 610 and 660 kg ha” in untreated plots.
However, in four demonstrations the effect of bio-agent
was more discernible on local cultivar, where the yield
in treated plots was 586 kg ha™ compared to 552 kg ha™
in untreated plots resulting in 6.15 per cent increase in
yield.

Rodent survey and control: Indian desert gerbil
(Meriones hurrianae) and Indian gerbil (Tatera indica)
were the major rodents found in the crop fields. The
level of infestation was almost similar in both the
seasons i.e. 49-57 burrows ha” in kharif and 48-58
burrows ha” in rabi crops. The results of the field
demonstrations on rabi crops (on the basis of burrow
count) indicated that rodent control success with zinc
phosphide was 67.27, 62.50 and 63.79 per cent in
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mustard, wheat and cumin fields, respectively on 4"
day after treatment (DAT). Single baiting with
bromadiolone yielded 23 to 28 per cent success in
same crops on same day of observation. After 2 weeks
of zinc phosphide treatment, the control success was
57.41 per cent in mustard, 55.35 per cent in wheat and
51.72 per cent in cumin. However, with bromadiolone
the success increased to 61.53, 64.81 and 63.15 per
cent in respective crops within two weeks. The double
baiting integrating acute and chronic rodenticides
recorded highest rodent control success of 73.68
(mustard,) 72.00 (wheat) and 71.15 (cumin) per centon
4" DAT which increased to 78.94, 80.00 and 76.92 per
cent on 15" DAT. The seed yield increased by 5.96,
8.54 and 8.93 per cent due to rodenticide treatment in
mustard, wheat and cumin, respectively. In kharif crops
(on the basis of burrow count) the rodent control
success with zinc phosphide was 48 to 66.66 per cent
in pearl millet, green gram, moth bean, clusterbean and
groundnut on 4" DAT. Control success in groundnut
was the least (48%) due to typical crop growth
providing safe shelter to rodents. There was increase in
grain yield by 4-7 per cent in different kharif crops due to
rodenticide treatment.

Field nurseries: Two field nurseries were developed at
Bhujawar village to raise seedlings of MPTs viz.,
Prosopis cineraria, Tecomella undulata, Pongamia
pinnata, Ailanthus excelsa, Azadirachta indica, etc.
About 3200 seedlings were raised in these nurseries
and distributed to farmers.

Gum induction technology: Ethaphon treatment was
given to 500 trees of Acacia senegal in April resulting in
average gum yield of 200 g per tree.

Compost from farm waste: Demonstration on quality
compost preparation from farm waste and local bushes
was given at three farmers' field at Bhujawar and one at
Rohilla Kalan.

Weeding and interculture devices: Different types of
weeders viz., single slot kassi, double slot kassi,
grubber, wheel hoe and crust breaker were evaluated
for field performance in Bhujawar and Rohilla Kalan
villages. The field capacity and weeding index of wheel
hoe and crust breaker were about 242 m*h™ and 84-86
per cent, respectively, whereas in case of single slot
kassi, these performance parameters were 192 m’ h”'
and 94.5 per cent, respectively.
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Solar cookers: Two solar cookers were installed, one
at Bhujawar and other at Rohilla Kalan. Average fuel
wood saving from these cookers was to the tune of 1.05
t per farm family with a time saving of about 20-25 per
cent. Three animal feed solar cookers were also
distributed in Bhujawar (one) and Rohilla Kalan (two)
villages.

Low cost rainfall collector: Alow cost rainfall collector
was designed and fabricated from locally available
materials (Fig. 10.3) to generate accurate and location
specific rainfall data. The rainfall collector was
demonstrated through participatory mode at Bhujawar
and Rohilla Kalan villages. Rainfall events from August,
2012 onwards were recorded by farmers indicating
large variation in spatial distribution of rainfall between
Bhujawar and Rohilla Kalan villages that are only 5to 6
km apart (Fig. 10.4).

o TR i B

3 10.3 RYG—H7 IN—AUS T B TG
Fig. 10.3 Low cost rainfall collector
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Fig. 10.4 Location specific observations of rainfall events at Bhujawar and Rohilla Kalan villages, Jodhpur
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Collaborative program with the Department of
Rural Development, Government of Rajasthan: The
institute provided technical backstopping to the
internationally funded program on Mitigating Poverty in
Western Rajasthan (MPOWER). The major aim of the
program is to develop climate resilient farming systems
toimprove rural livelihood in selected arid districts.

This program is implemented in 1000 villages
of six districts namely Jodhpur, Jaisalmer, Barmer, Pali,
Jalore and Sirohi. Implementing partners and farmers
of the adopted villages were guided and interventions
were suggested. Besides this, a capacity building cum
training program on 'Kharif Agricultural Planning for
Western Rajasthan' was organized during 9-11 May,
2012 for 41 master trainers and project officers working
at various levels with the focus on optimizing
productivity through integrated farming system.
Training on 'Improved Agricultural Technologies for
Higher Productivity in Arid Region' was also organized
for team leaders and project workers of MPOWER
during 4-7 December 2012.

Agricultural Technologies Information Centre
(ATIC) : Atotal of 12791 farmers, extension workers,
students, NGO members and entrepreneurs from
different states visited ATIC and were apprised of
CAZRI technologies through distribution of literature,
film show and display systems (Table ). It provided
farm information advisory services to 162 farmers and
provided soil (93) and water (42) sample analysis to its
stake holders. Apart from that, ATIC has sold 37388
horticultural, forestry, medicinal and ornamental plant
saplings, 2965 kg seed of improved varieties of kharif
crops and 307 kg seed of rabi crops.

Tribal Sub Plan (TSP): Under TSP, 2972 tribals,
inhabiting in low rainfall regions of the country were
benefited during 2012-13 (Table 1l). To enhance
surface and sub-surface water availability and increase
soil, crop and animal productivity, variety of inputs like,
micro-irrigation assembly, orchard development,
renovation of community water bodies, sodic soil
reclamation, pasture development at farmers' field
were provided. They were also provided with utility
appliances to increase their efficiencies. Trainings,
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State

Andhra Pradesh
Chhattisgarh
Gujarat

Haryana
Himachal Pradesh
Karnataka
Madhya Pradesh
Maharastra

New Delhi
Rajasthan

Tamil Nadu
Uttar Pradesh
Uttarakhand
West Bengal

Total

Target area

Bernia,
Dungarpur,
Rajasthan
Pudukkadu,
Kyliyada,
Erode, TN
Kargil, J & K

Kinnaur, HP

Lahaul & Spiti,
HP

Leh, J & K

Gogave,
Satara,
Maharashtra

AR | BHION YHUT B fAf=T Al MY AN D
Table |

Visitor groups from different states

Farmers Farm women Trainees/ Central/State
Students Govt., other

officers

10 - 25 18

-- - - 01

06 423 267 16

10 - 25 26

- - 75 02

-- - - 14

36 - - 10

64 - 43 14

- - 24 06

8342 1680 1283 471

- - 21 01

50 - 40 46

- - 12 01

-- - - 01

8518 2103 1815 627

IR || BH 98] drel Snfeari &=t # dsnfe dh-ieal a1 W

Table Il Interventions undertaken in selected low rainfall tribal areas in India

Beneficiaries
(% women)

1075
(49%)

243
(39.9%)

30
(40%)

840
(19.8%)

369
(39.6%)

250
(33.6%)

165
(40%)

Interventions

Renovation of community water bodies; supply of solar appliances;
capacity building of farmers in modern agricultural techniques; reclamation
of sodic soil ; pasture development

Input support (seeds and fertilizers kit); capacity building of farmers in
modern agricultural techniques

Input support (propagation material of apricot and apple); micro-irrigation
assembly; orchard development (apricot); raising plantation forests (2 ha)
on farmers’ fields; supply of popular literature in local language

Input support (propagation materials of fruit crops); supply of popular
literature in local language; capacity building of farmers in modern
agriculture  technique (on-campus and off-campus); on farm
demonstrations (grafted apple); promoting concept of seed village
(Rajmash and kaala-zeera)

Input support (french bean seed, propagation materials, agricultural tools);
arranging exposure visits; capacity building of farmers in modern
agriculture technique (off-campus)

Input support (propagation materials of fruit crops); micro-irrigation
assembly; orchard development (apricot and apple); supply of popular
literature in local language; capacity building of farmers in modern
agriculture technique (on-campus and off-campus); supply of utility
appliance (computer accessories)

Input support (seed, fertilizer, livestock, poultry birds); capacity building of
farmers in modern agriculture technique (on-campus)
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both on-campus and off-campus, on modern
agriculture techniques for enhanced crop and animal
productivity without deteriorating natural resource base
were also imparted.

Trainings organized for farmers: About two hundred
on- and off-campus trainings were organized by the
institute including its Regional Research Stations and
KVKs (Table IlI).

Iroft 11l Brort uRER 3R rat & smafora feamt & forr ufdteror srisea

Table Il On- and off-campus trainings imparted to the farmers

Theme
No. of courses

On-campus
No. of trainees

Off-campus
No. of courses No. of trainees

By Division of Transfer of Technology, Training and Production Economics

Crop production

Rodent management -
Compost preparation -
Fodder production -
Plant protection =
Livestock -
Horticulture 2
Agroforestry -

By Division of Plant Improvement, Propagation and Pest Management

Rodent management -

By Regional Research Station, Bikaner

Horticulture 4

By Krishi Vigyan Kendra, Jodhpur

Crop production 2

Horticulture 4
Plant protection 1
Livestock 5
Home science 5
Agroforestry =
Agriculture extension 4

Rodent management -

By Krishi Vigyan Kendra, Pali

Agriculture extension 7
Agronomy 24
Home science
Horticulture
Veterinary science
Plant protection

[CSI \C T ¢, B

10 458

- 2 32

- 1 14

- 1 14

- 2 30

- 2 37

202 ; )

- 3 125

- 2 32

120 - -

69 14 354
122 14 357
29 13 359
190 6 265
124 11 223
E 8 199
105 10 314

- 3 64
223 10 352
731 24 812
80 2 65
140 5 149
63 2 59

74 3 72
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Date

September 12, 2012
September 30, 2012

November 5, 2012

January 7, 2013
March 9, 2013

ugofferar / Exhibitions

BTSN BT SUIfRAl vd Tfafafer @ ufq Seedr et

R TG Theilh] DI ST—ol Tb Uga og A%l o
=R IravRT IR UGS AT BT Td SEH 9RT

fora |

Date
Organized
May 3, 2012
July 11, 2012
July 12, 2012
August 7, 2012
September 5, 2012

September 12, 2012
September 14-21, 2012
September 30, 2012
November 16-17, 2012
December 4, 2012
Participated

April 1, 2012

May 11-12, 2012
November 24, 2012

November 26-30, 2012
January 4-13, 2013

January 8, 2013
February 9-11, 2013

February 15, 2013
February 20, 2013
March 23, 2013

Occasion
Farmers’ Fair cum Farm Innovation Day

&7 feaw vd faM Mt
HART & faag

KVK Foundation Day and Farmer’s Fair

&) & feaw vd fham st

P
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Palace

CAZRI, Jodhpur
Harsolav Village, Nagaur
CAZRI RRS, Jaisalmer
CAZRI RRS, Bhuj
CAZRI RRS, Jaisalmer

The institute organized/participated in exhibitions on
following occasions to popularize its technologies and
to create awareness among the masses about the

activities and achivements of CAZRI:

Occasion

ICAR Udyog Diwas

Field Day-cum-Workshop

Field Day

Agriculture Education Day

Symposium on Sustainable Management
of Marginal Drylands

fhd faad gaq &N SIrIfa faaa
o=l \we

T Herm

Regional Committee Meeting

Afger feaw

District Level Farmer Fair ATMA Project
National Science Day

Inauguration Function of Forest
Department

Third International Agronomy Science
Congress

PIEEE ISR I IN S SIS IR
¥HI—2013

Technology Week

ARA AT ST 1= Her

R R AT QI |l
District level Farmer’ Fair

Place

CAZRI, Jodhpur

Bujawar, Luni, Jodhpur
Rohilla Kalla, Luni, Jodhpur
CAZRI, Jodhpur

RRS, Jaisalmer

CAZRI, Jodhpur

CAZRI, Jodhpur
Harsolav Village, Nagaur
CAZRI, Jodhpur
Lunawas Khara, Luni

Chopasni Nursery, Jodhpur
AFRI, Jodhpur
Forest Department Jodhpur

IARI, New Delhi

Ravan Ka Chabutra,
Jodhpur

KVK, Barmer

Govt. Sr. Secondary
School, Pokaran, Jaisalmer

NRCSS, Tabiji, Aimer
Jaisalmer
CSWRI, Avikanagar, Tonk
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Integrated Basic and Human Resources Appraisal, Monitoring and Desertification

Integrated natural resources survey of the arid tehsils of Banaskantha and Sirohi districts

Quantitative erosion process measurement and spatio-temporal variability in sediment transport in arid
ephemeral stream channels

Productivity and energetics of agricultural production systemsin Leh

Biodiversity Conservation, Improvement of Annuals and Perennials

Development of hybrid parents and hybrids of pearl millet for arid areas

Collection, evaluation and genetic enhancement of sesame (Sesamum indicum L.) for improving productivity in
arid area of Gujarat

Development of techniques for quality seed production and post-harvest handling in cumin (Cuminum cyminum)

Characterization of soil seed bank of Lasiurus sindicus and its effect on species dynamics in arid rangelands of
India

Genetic characterization and documentation of released varieties of cumin, coriander, fenugreek and fennel
Evaluation of efficient rhizobial strains for better nodulation in Acacia senegal and Prosopis cineraria
Collection evaluation and improvement of kair (Capparis decidua) for superior plants

Improvement of arid zone trees for agroforestry system

Geneticimprovement of clusterbean, moth bean and mung bean

Enrichment of variability in Lasiurus sindicus through collection and induced mutagenesis

Marker based characterization forimprovement of guar (Cyamopsis tetragonoloba (L.) Taub)

Breeding pearl millet hybrid parents and hybrids for high temperature tolerance

Collection, characterization and preliminary evaluation of sorghum germplasm in arid region

Identification and characterization of fodder sorghum against drought and salinity stress for higher fodder
productivity in Kachchh region of Gujarat

Physio-biochemical and yield responses of clusterbean (Cyamopsis tetragonoloba (L.) Taub) to salicylic acid and
its derivatives under water deficit conditions

Integrated Arid Land Farming System Research

——{ 94 il

Development of agro-techniques for sustainable rainfed production of arid legume in extreme Thar Desert (NNP-
AL)

Evaluation and management of perennial forage legumes for establishment, growth and productivity in arid
region of Gujarat

Assessment of cropping systems under drip irrigation forimproving resource use efficiency

Role of sulphydryl compound for improving crop productivity of arid legume (moth bean & clusterbean) in water
deficit environment

Carbon sequestration, decomposition and nutrient dynamics of leaf litter and roots of predominant tree species
and their effect on crop production in agri-silvi-horti systems of arid zone

Identification of compatible crop and suitable row spacing for live mulching in rainfed crop grown with colocynth
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e Physiological basis of effects of foliar spray of iron and zinc spray on temperature tolerance of principal crops of
Indian arid zone

e Soil moisture conservation studies in Pongamia and Henna based agroforestry system in Paliregion
e Introduction and evaluation of Cactus pear (Opuntia ficus -indica L.) for fruits and fodder

o Developmentof organic production system for high value crop of arid zone

o Development of agri-horti system in rejuvenated ber orchard in arid condition

e Evaluation of growth performance and adaptability of Acacias and Prosopis in Rajasthan

e Longtermfertilizer trial on pearl millet

o Effects of organic input on system productivity and important soil attributes of an intensive Prosopis cineraria (L.)
Druce, based arid zone agroforestry system

e Molecular characterization and documentation of arid zone fruit crops
e Assessingresource utilization efficiency of integrated farming system in arid region

e On-farm assessment of integrated farming systems in arid region
Management of Land and Water Resources

e Improving land use through crop intensification, newer tillage option and nutrient economy in Pali region
e Land use effect on soil properties in sandy arid plains of district Bikaner: Implication for soil condition appraisal
e Development of pedotransfer function for estimating soil hydraulic properties for Indian arid soils

e Impact of canal irrigation on soil salinity and water logging in IGNP-2 and Narmada command area in western
Rajasthan

e Sensitivity analysis of climate variability and change on productivity of pearl millet and wheat in arid Rajasthan

e To study the effect of organic input on the physical, chemical and microbiological properties of soil of Pal series
under different vegetation and management

e Evaluation and management of field crops for higher water productivity under limited water in arid Gujarat
e Soil biodiversity in grasslands of arid western plain

e Hydrological monitoring and interventions for development of Block-1l of Beriganga Research Farm

e Status of soil sulphur and related biodiversity in transitional plain of Luni basin

e Production potential of established agri-silvi-horti system under different management practices with micro
irrigation system in arid zone of western Rajasthan

e Development of suitable deficit-irrigation schedule to improve crop-water productivity in Bikaner region
e Vegetable production through harvested rain water in Bikaner region

e Assessment of soil carbon stock in cultivated lands in Bikaner district

¢ Runoffand sedimentyield in Kukma watershed

Improvement of Animal Production and Management

e Evaluation of different nutritional supplements for improving productivity of arid livestock

o Assessment of climate stress on productivity of arid livestock and its amelioration through housing and
feeding management
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Understanding the performance of fodder banks in hot arid zone

Plant Products and Value Addition

Production of oleo-gum resin from Commiphora wightii

Integrated Pest Management

Developing bio-control enriched compost for suppression of soil borne plant diseases in Indian arid zone
Impact of canal irrigation on changes in rodent faunal diversity in IGNP command areas

Assessing synergy of bio-control agents and neem products against soil pests and disease in arid zone

Non-Conventional Energy Systems, Farm Machinery & Power

Design and development of PV-hybrid structures and improved devices for arid region
Design, development and performance evaluation of solar desalination devices
Assessment of existing wind farms and solar power plants in western Rajasthan

Performance evaluation, refinement and field testing of mechanized traditional seed drill

Socio-economic Investigation and Evaluation

Impact of NREGA (National Rural Employment Guarantee Act) on livelihood security: A case study in the arid
region of western Rajasthan

Economics of camel production in southern Rajasthan and arid Gujarat

Adoption and impact of pressurized irrigation system in transitional plain of Luni Basin

Technology Assessment, Refinement and Training

0 96

Dissemination of improved farm technologies and constraint analysis in Osian tehsil

Assessment of food security in some villages of Jodhpur district
a1g faa e RS / EXTERNALLY FUNDED PROJECTS

Rehabilitation of the degraded rangeland and stabilization of production in arable arid land of Thar Desert, India
(UNESCO US$ 8608500)

Improving crop and water productivity in Indira Gandhi canal command area (ICARDA; US$ 120000)

Coping strategies for livestock smallholders in the face of climate change and soaring feed prices: case study of
livestock mobility in the state of Rajasthan, India (ICARDA; US$ 110168)

Improvement of infrastructural facilities in the botanical garden of the institute to develop the garden as lead
garden (MOEF; < 11675000)

Forecasting agricultural output using space, agro-meteorology and land based observations (FASAL) (MOES,
IMD % 923200)

Desertification status mapping of Rajasthan (second cycle) (MoEF-SAC; ¥ 2534000)
Integrated agro-meteorological advisory services (AAS) for farmers of Jodhpur region (DST; 3 1000000)

Developing a consortium of Bacillus firmus and Trichoderma harzianum for the control of soil borne plant
pathogens of Indian arid region (DST; ¥ 1428000)

Development of dual purpose mechanical barrier to control wind erosion with simultaneous utilization of
renewable energy (DST; I 2298800)
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Design and development of solar dryer with phase change material thermal storage for herbal and spices
crop drying (DST; X 2801600)

Conservation of selected rare, endangered, threatened and endemic species of Indian arid zone in field
germplasm banks for livelihood support and sustainability (DBT; 3 19144300)

Geomorphological and lineament mapping in western Rajasthan (NRSC/DOS; X 4974400)

Application on seasonal forecasts for crop planning and livestock management in arid Rajasthan: A case study for
Jodhpurdistrict (DOAC; X 750000)

Energy and mass exchange in arid grassland system (SAC; ¥ 3000000)

Pilot Study on livestock intervention for livelihood improvement in Nagaur district of Rajasthan (NARA; X
15425000)

Network project on Guggal (Commiphora wightii) (NMPB; X 3013000)

Water harvesting based integrated agricultural production system for arid region (ATMA; 3827000)
DUS test centre for pomegranate (PPV & FRA; X 1830000)

Establishment of field Gene Bank for arid region (PPV & FRA; ¥ 12000000)

Nano-technology for enhanced utilization of native — phosphorus by plant and higher moisture retention in arid
soils (NAIP; ¥ 17240000)

Value chain on value added products derived from Prosopis julifiora (NAIP; X 19351000)

Vulnerability assessment and adoption strategies for agriculture in respect of climate change in arid western India
(NICRA;X40000000)

ICAR Mega seed project on seed production in agricultural crops (ICAR, DSR; ¥ 9900000)

National seed project (crops) (i) Breeder seed production (ii) Seed technology research (ICAR; X 3110000)
All India Network Project on Rodent Control (ICAR; X 139407000)

National Network Project on Arid Legumes (ICAR; X 167520000)

Harvest and post-harvest processing and value addition to natural resins and gums (Network Project on IINRG; X
6115000)

Unravelling biochemical and molecular basis of bacterial and fungal endo-symbiosis for management of abiotic
stressin plants (NFBSFARA, ICAR;36541410)

Identification and quantification of phosphatase hydrolysable organic P sources for plant nutrition and refinement
of anon-destructive technique for phosphatase estimation (NF Scheme; X 5446555)

Production and demonstration of tissue culture raised plants under three location and collection and maintenance
of elite germplasm of date palm (ICAR; ¥ 11000000)
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Birbal, Rathore, V.S., Nathawat, N.S., Bhardwaj, S. and Yadava, N.D. 2012. Effect of irrigation methods and mulching
onyield attributes and yield of pea under arid environment. Crop Improvement (Special Issue): 555-556.

Dudi, A. and Meena, M.L. 2012. Role perception of information sources and channels used by farmers. Journal of
Communication Studies 30: 33-37.

Kaul, R.K., Kumar, P., Burman, U., Joshi, P., Agrawal, A., Raliya R. and Tarafdar, J.C. 2012. Magnesium and iron
nanoparticles production using microorganism and various salts. Material Science-Poland 30: 254-258.

Khem Chand and Kumar, Shalander 2012. Implications of MNREGS on rural food security in arid region of Rajasthan.
Indian Journal of Agricultural Economics 67: 537-538.

Kumar, A., Manga, V.K., Gour, H.N. and Purohit, A.K. 2012. Pearl millet downy mildew: Challenges and prospects.
Review of Plant Pathology 5: 139-177.

Kumar, M., Raina, P. and Sharma, B.K. 2011. Soil fertility appraisal under dominant land systems in north eastern
parts of arid Rajasthan. Annals of Arid Zone 50: 11-15.

Kumar, S., Purohit, C.S. and Kulloli, R.N. 2012. Adaptability and phenocycle of Cordia boissieri A. DC, a new
introduction in the Indian Desert. Journal of Economic and Texonomic Botany 36: 583-589.

Kumar, Shalander, Venkateswarlu, B., Khem Chand and Roy, M.M. 2012. Institutional innovation for agri-technology

dissemination and resource management: Assessment of country-wide experience. Agricultural Economics
Research Review 25: 528.

Kumawat, R.N., Mahajan, S.S., Mertia, R.S. and Meena, O.P. 2012. Green Agriculture cultivation of groundnut
(Arachis hypogaea) with foliar applied plant leaf extract and soil applied panchgavya. Indian Journal of
Agricultural Sciences 82: 376-80.

Mahla, H.R. and Choudhary, B.R. 2013. Genetic diversity in seed purpose watermelon (Citrullus lanatus) genotypes
under rainfed situations of Thar Desert. Indian Journal of Agricuitural Sciences 83: 300-303.

Mahla, H.R., Rathore, V.S., Singh, D. and Singh, J.P. 2013. Capparis decidua (Forsk.) Edgew. an underutilized
multipurpose shrub of hot arid region-distribution, diversity and utilization. Genetic Resources and Crop Evolution
60: 385-394.

Manga, V.K. and Kumar, A. 2012. Development of downy mildew resistant maintainer inbreds (B lines) of pearl millet
for arid environment. Electronic Journal of Plant Breeding 3: 825-829.

Meena, M.L. 2012. Farmers' knowledge and adoption of improved practices of fenugreek production technology in
arid zone of Rajasthan. Asian Journal of Extension Education 29: 62-66.

Meena, M.L. 2012. Marketing behavior of henna growers in arid zone of Rajasthan. Asian Journal of Extension
Education 29: 49-52.

Meena, M.L. and Sharma, N.K. 2012. Impact of Rajasthan co-operative dairy federation in adoption of improved
animal husbandry practices. Journal of Dairying, Foods and Home Science 31:268-271.

Meena, M.L. and Sharma, N.K. 2012. Utilization of mass media communication channels by farm women of
Rajasthan. Journal of Communication Studies 30: 118-124.

Meena, M.L. and Singh, D. 2012, Effect of front line demonstrations of improved mustard production technology.
Indian Journal of Social Research 53: 385-391.

Meena, M.L. and Singh, D. 2012. Impact of indigenous technology knowledge used in maize production technology in
arid zone of Rajasthan. Indian Journal of Social Research 53: 219-225.

Meena, M.L. and Singh, D. 2012. On-farm assessment of technological innovation of fennel (Foeniculum vulgare mill)
cultivation. International Journal of Seed 2: 60-63.

Meena, M.L., Sharma, N.K. and Singh, D. 2012. Information management system among ber growers in western
Rajasthan. Journal of Communication Studies 30: 46-53.
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Mertia, R.S., Sinha, N.K., Santra, P. and Singh, D. 2012. Influence of seed size and sowing depth on emergence and
growth performance of Salvadora oleoides in the Indian Thar Desert. Indian Forester 138: 646-651.

Moharana, P.C. 2011. Geomorphic assessment and mapping of gullied landscapes in the eastern margin of Thar
desert using GIS and remote sensing. Indian Cartographer31:176-181.

Moharana, P.C. 2012. Types, distribution and morphology of aeolian bedforms in canal-irrigated region of arid western
Rajasthan. Journal of Indian Geomorphology 1: 1-7.

Prasad, N., Sharma, K.R. and Tewari, J.C. 2012. Mechanization of natural gum and resin tapping. Journal of Non-
Timber Products 19: 279-289.

Raja, P., Bhattacharya, B.K., Singh, N., Sinha, N.K., Singh, J.P., Pandey, C.B., Parihar, J.S. and Roy, M.M. 2012.
Surface energy balance and its closure in arid grassland ecosystems: A case study over Thar desert. Journal of
Agrometeorology 1: 94-99.

Rajora, M.P., Bhatt, R.K. and Ramu Ram 2012. Analysis for seed yield and its components in moth bean (Vigna
aconitifolia) under hot arid condition. Madras Agriculture Journal 99: 21-25.

Ratha Krishnan, P., Tewari, J.C., Harsh, L.N. and Roy, M.M. 2012. Thor less Prosopis sweet plant type in Rajasthan —
Silvicultural practices and its acceptance by people. Crop Improvement 39: 323-324.

Rathore, V.S., Singh, J.P. and Roy, M.M. 2012. Haloxylon stocksii (Boiss.) Benth.et Hook. f., a promising halophyte:
Distribution, cultivation and utilization. Genetic Resources and Crop Evolution 59: 1213-1221.

Raturi, A., Singh, S.K., Sharma, V. and Pathak, R. 2012. Stability and environmental indices analyses for yield
attributing traits in Indian Vigna radiata genotypes under arid conditions. Asian Journal of Agricultural Sciences 3:
475-480.

Roy, M.M. and Tewari, J.C. 2012. Agroforestry for climate resilient agriculture and livelihood in arid region of India.
Indian Journal of Agroforestry 14: 49-59,

Roy, M.M., Tewari, J.C. and Ram, M. 2011. Agroforesty for climate change adaptations and livelihood improvementin
Indain hot arid regions. International Journals of Agriculture and Crop Sciences 3: 43-54.

Santra, P., Das, B.S. and Chakravarty, D. 2012. Spatial prediction of soil properties in a watershed scale through
maximum likelihood approach. Environmental Earth Science 65: 2051-2061.

Santra, P., Kumawat, R.N., Mertia, R.S., Mahla, H.R. and Sinha, N.K. 2012. Soil organic carbon stock density and its
spatial variation within a typical agricultural farm from hot arid ecosystem of India. Current Science 102: 1303-
1309.

Singh, B. 2010. Knowledge of farmers about improved cultivation practices of moth bean in Jodhpur District. Annals of
Arid Zone 49: 65-69.

Singh, B. 2011. Factors influencing the adoption of mung bean production technology in arid zone of Rajasthan.
Rajasthan Journal of Extension Education 19: 173-177.

Singh, D., Meena, M.L. and Chaudhary, M.K. 2012. Local tunnel solar dryer for small scale entrepreneurship.
Agricultural Extensive Review 22: 23-26.

Singh, M.J., Khera, K.L. and Santra, P. 2012. Selection of soil physical quality indicators in relation to soil erodibility.
Archives of Agronomy and Soil Science 58: 657-672.

Singh, S.K., Kakani, R.K., Meena, R.S., Pancholy, A., Pathak, R. and Raturi, A. 2012. Studies on genetic divergence
among Indian varieties of a spice herb Coriandrum sativum. Journal of Environmental Biology 33: 781-789.

Singh, V., Mawar, R. and Lodha, S. 2012. Combined effects of biocontrol agents and soil amendments on soil
microbial populations, plant growth and incidence of charcoal rot of cowpea and wilt of cumin. Phytopathologia
Mediterranea 51: 307-316.

Sinha, N.K., Meria, R.S., Santra, P. and Singh, D. 2012. Influence of seed size and sowing depth on emergence and
growth performance of Salvadora oleoides in the Indian Thar Desert. Indian Forester 138: 646-651.
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Soni, M.L., Beniwal, R.K., Garg, B.K., Tanwar, S.P.S., Burman, U., Yadav, P. and Yadava, N.D. 2012. Above ground
biomass production and carbon storage during restoration of water logged saline soils of IGNP area. Crop
Improvement (Special Issue): 555-556.

Srivastava, S. and Kulshreshtha, K. 2012. Development and physico-chemical characterization of tomato powder.
Beverage and Food World 39: 56-59.

gl # 318ara /Chapter in Books

Birbal, Rathore, V.S., Nathawat, N.S., Bhardwaj, S. and Yadava, N.D. 2012. Low cost technologies for improving
productivity of underutilized vegetables. In Compendium on Exploitation of Underutilized Horticultural Crops for
Sustainable Production (Eds. R.S. Singh, H. Krishna, R. Bhargava and B.D. Sharma), CIAH, Bikaner, pp. 178-
182.

Kumar, Shalander and Roy, M.M. 2013. Small ruminant's role in sustaining rural livelihoods in arid and semiarid
regions and their potential for commercialization. In New Paradigms in Livestock Production from Traditional to
Commercial Farming and Beyond (Eds. Shiv Prasad, A. Kumaresan, S.S. Lathwal, Mukesh Bhakat and A.
Manimaran), Agrotech Publishing Academy, Udaipur, pp. 57-80.

Lodha, S. and Mawar, R. 2012. Soil solarization in Indian arid zone. In Soil Solarization: Theory and Practice (Eds. A.
Gamliel and J. Katan), American Phytopathological Society MN, USA, pp. 213-222.

Mathur, B.K. 2013. Importance of macro and micro nutrients in improving animal production. In Livestock Wealth of
Desert (Eds. V. Vyas, S. Ashopa and D.S. Rathore), Animal Husbandry Department, Jodhpur, pp. 2-9.

Mertia, R.S. and Santra, P. 2012. Grazing practices in the rangelands of the Indian Thar desert and its impact on
ecosystem and environment. In Grazing Ecology: Vegetation and Soil Impact (Ed J. Ramoén), NOVA Publication,
NY, pp. 7-26.

Nathawat, N.S., Rathore, V.S., Birbal and Yadava, N.D. 2012. Role of plant growth regulators in enhancing
productivity of underutilized horticultural crops. In Compendium on Exploitation of Underutilized Horticultural
Crops for Sustainable Production (Eds. R.S. Singh, H. Krishna, R. Bhargava and B.D. Sharma), CIAH, Bikaner,
pp. 235-245,

Raj Bhansali, R. 2012. Ganoderma diseases of woody plants of Indian arid zone and their biological control. In Plant
Defense: Biological Control (Eds. J.M. Merillon and K.G. Ramawat), Springer Verlag, The Netherlands, pp. 209-
240.

Ratha Krishnan, P. 2012. Tree growth and Forest. In Forestry: Principles and Applications (Eds. Antony Joseph Raj
and S.B. Lal), Scientific Publishers (India), Jodhpur, pp. 75-92.

Rathore, V.S., Singh, J.P., Birbal, Nathawat, N.S., Bhardwaj, S. and Yadava, N.D. 2012. Suitable cropping systems for
sustainable farming in hot arid region. In Compendium on Exploitation of Underutilized Horticultural Crops for
Sustainable Production (Eds. R.S. Singh, H. Krishna, R. Bhargava and B.D. Sharma), CIAH, Bikaner, pp. 183-
194.

Roy, M.M. and Meghwal, P.R. 2012. Central Arid Zone Research Institute, Jodhpur. In Farmer Friendly Technologies
in Horticulture (Eds. K.L. Chadha, S.K. Singh and A.K. Singh), The Horticultural Society of India, pp. 83-86.

Sharma, Y.K. and Lodha, S. 2012. Downy mildew and smut of pearl millet. In Seed Borne Diseases of Field Crops and
their Management (Eds. M.S. Bhale and A. Gaur), Agrobios (India), Jodhpur, pp. 197-201.

Singh, J.P. and Rathore, V.S. 2012. Conservation and utilization of underutilized woody perennials for nutrition and
livelihood security in Thar desert. In Compendium of Winter School on Exploitation of Underutilized Horticultural
Crops for Sustainable Production (Eds. R.S. Singh, Hare Krishna, R. Bhargava and B.D. Sharma), CIAH,
Bikaner, pp. 74-78.

Singh, J.P. and Sinha, N.K. 2012. Production potential and conservation of Sewan grasslands in India. In Fodder for
Sustainable Livestock Production and Environmental Security, ARS, SKRAU, Keshawana, Jalore, pp. 46-50.
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Soni, M.L. and Yadava, N.D. 2012. Soil micro-organisms: Their importance and functions. In Recent Trends in
Microbiology (Eds. B.B.S. Kapoor and Anil Arora), Madhu Publications, Bikaner, Rajasthan, pp. 59-82.

Soni, M.L., Yadava, N.D., Birbal, Rathore, V.S., Nathawat, N.S. and Bhardwaj, S. 2012. Advances in water
management practices for vegetable production in arid region. In Compendium on Exploitation of Underutilized
Horticuitural Crops for Sustainable Production (Eds. R.S. Singh, H. Krishna, R. Bhargava and B.D. Sharma),
CIAH, Bikaner, pp. 230-234.

Yadava, N.D and Soni, M.L. 2012. Agri-pasture system for production sustainability in rainfed arid western Rajasthan.

In Fodder Production Increasing Strategy (Eds. S.S. Shekhawat and G. Gangopadhyaya), Centre for Forage
Management. ARS, SKRAU, Bikaner, pp. 10-15.

Yadava, N.D and Soni, M.L. 2012. Role of non-conventional water saving devices in under exploited fruit and
vegetables crops. In Compendium on Exploitation of Underutilized Horticultural Crops for Sustainable Production
(Eds. R.S. Singh, H. Krishna, R. Bhargava and B.D. Sharma), CIAH, Bikaner, pp. 224-229.

AAeell 1 HRIard g9 A 31891 / Chapter in Conference Proceedings

Gaur, M., Pandy, C.B. and Roy, M.M. 2012. Urbanization in arid zone of Rajasthan: Planning for future. In Proceedings
of National Conference Sustainable Cities in Arid Region: Planning Design and Management, State Commission
on Urbanization, Government of Rajasthan, Jaipur, pp. 2-33.

Nahar, N.M. and Pancholy, A. 2012. Design and development of a solar water purifier for rural arid areas. In
Proceedings of International Congress on Renewable Energy (ICORE) 2012 (Eds. S.K. Samdarshi and Jagat S.
Jawa), Excel India Publishers and SESI, New Delhi, pp. 73-75.

Pande, P.C., Singh, A.K., Santra, P., Purohit, M.M. and Dave, B.K. 2012. PV mister based cooled enclosure for arid
agriculture. In Proceedings International Congress on Renewable Energy (ICORE) 2012 (Eds. S.K. Samdarshi
and Jagat S. Jawa), Excel India Publishers and SESI, New Delhi, pp. 13-16.

Roy, M.M. 2011. Managing droughtin Indian arid zone: Future strategies. In Proceedings of Eleventh International Dry
Land Development Conference — Meeting the Challenge of Sustainable Development in Dry Lands under
Changing Climate - Moving from Global to Local (Eds. El-Beltagy Adel and M.C. Saxena), International Dry Land
Development Commission, Egypt, pp. 604-613.

Roy, M.M. 2012. Strategies to enhance fodder availability in Jharkhand for boosting dairy farming. In Proceedings of
National Seminar on Status, Opportunities and Sustainability of Dairying in Jharkhand, Government of
Jharkhand, Ranchi, pp. 60-64.

Roy, M.M., Bhati, T.K. and Santra, P. 2012. Technological interventions for sustainable management of drylands in
western Rajasthan, India. In Proceedings of International Workshop on Sustainable Management of Marginal
Dry Lands, United Nations Educational Scientific and Cultural Organization, Paris, pp. 64-70.

Singh, D., Bhardwaj, R., Choudhary, M.K., Meena, M.L. and Wangchu, L. 2012. Panchkutta — A unique indigenous
food of Thar Desert for biodiversity conservation and nutritional security. Indigenous and traditional food systems
in Asia and the Pacific. In Proceedings of Regional Symposium: Promotion of Underutilized Indigenous Food
Resources for Food Security and Nutrition in Asia and the Pacific, Thailand, pp. 168-177.

Tanwar, S.P.S.,Rao, S.S. and Regar, P.L. 2012. Designing cropping system and newer tillage option for utilizing wheat
fallows in transitional plains of Luni basin. In Extended Summaries. 3° International Agronomy Congress, New
Delhi, 2: 545

Vittal, K.P.R., Praveen Kumar and Sharma, K.L. 2012. Enhancing water and nutrient use efficiency in rainfed
agriculture. In Proceedings of Platinum Jubilee Symposium, Indian Society of Soil Science, pp. 28-42.

gIae 3 gAfest / Books & Bulletins

Bohra, H.C., Patel, A.K., Rohilla, P.P. Mathur, B.K., Patil, N.V. and Misra, A.K. 2012. Feed Production Technologies for
Sustainable Livestock Production in Arid Areas. CAZRI, Jodhpur. 38 p.
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Chakravarthy, A.K, Shivayya, V., Tripathi, R.S. and Girish, A.C. 2012. Porcupine: The Robust Rodent. Tech. Bulletin
No 18. AINP on Rodent Control, CAZRI, Jodhpur. 39 p.

Das, T. and Detha, K. 2012. Understanding Arid Zone Through CAZRI Publicaions: A Bibliography. CAZRI, Jodhpur,
18 p.

Kathju, S., Tripathi, R.S. and Kaul, R.K. 2012. Snapshots: A Mosaic of Collected Memoirs. Arid Zone Research
Association of India. 73 p.

Kumar, M., Singh, R.P., Mathur, A.C. and Misra A.K. SITeqR & ¥ 2 %Y ATSY gd |dT garar. KVK, Jodhpur, 72
p.
Kumar, S. and Roy, M.M. 2012. Desert Botanical Garden (A Lead Garden in the Indian Desert). CAZRI, Jodhpur, 64 p.

Rajora, M.P., Bhatt, R.K., Mahajan, S. and Roy, M.M. 2012, Sewan Grass Production and Management. CAZRI,
Jodhpur, 27 p.

Roy, M.M., Bhatt, R.K., Manga, V.K., Rajora, M.P. and Pancholi, A. 2012. Status of Plant Genetic Resources at CAZRI,
CAZRI, Jodhpur, 90 p.

Roy, M.M., Burman, U., Praveen Kumar, Kaul, R.K., Tripathi, R.S., Sharma, S.B. and Gawaria, K. 2012. Abstracts:
Symposium on Managing Stress in Drylands under Climate Change Scenarios. Arid Zone Research Association
of India, Jodhpur, 327 p.

Santra, P., Singh, D.V. and Roy, P.K. 2012. Souvenir of Symposium on Managing Stress in Drylands under Climate
Change Scenario. Arid Zone Research Association of India, Jodhpur, 79 p.

Singh, D., Choudhary, M.K., Meena, M.L. and Roy, M.M. 2012. 5fI¥ @I 37 @t KVK, Pali, 28 p.

Singh, D.V., Purohit, R.S., Mertia R.S., Laxminarayan, Poonia, S., Tanwar, S.P.S., Deb, S.M., Kar, A. and Roy, M.M.
2012. Agrometeorological Data Handbook of Pali (1971-2010). CAZRI, India, 118 p.

Singla, N., Kochar, D.K., Kaur, R., Parshad, V.R., Babbar, B.K. and Tripathi, R.S. 2012. Recent Advances in Rodent
Research in Punjab. Occasional paper No 1. AINP on Rodent Control, CAZRI, Jodhpur, 56 p.

Tewari, J.C., Ratha Krishnan, P., Mathur, BK., Singh, Y., Sharma, A. and Singh, N. 2013. Dialogue Papers for National
Workshop on Prosopis juliflora: Retrospect and Prospects. NAIP and CAZRI, Jodhpur, 62 p.

pfUa &A / Popular Articles

Bohra, H.C., Tewari, J.C. and Sharma, A. 2011. ISSI—c[IT Ud IRSI—UTel ¥ A% & URIl H UIyHdl. 76 iy
Fg[eT (9g] UTerd fawiiss), CAZRI, Jodhpur, 13: 46-51.

Charan, M., Kavia, Z.D. and Kaul, R.K. 2011. 3f&Tdl H UgUTeld & WER Sifddl. 7% PY Faf7er (U] el faeiie),
CAZRI, Jodhpur, 13: 86-89.

Dayanand, Mahla, H.R. and Singh, J.P. 2012, 3= &3 # {Hf~ad Y YoTTell | 31ferd JATHT HHM. /e @l April, pp.
3 &5.RAU, Bikaner.

Kachhawaha, S., Singh, D., Mathur, B.K., Maru, A.K., Tomar, P.K. and Patil, N.V. 2012. KVK intervention for curing of
infertility in bovines. Indian Farming 62: 37-40.

Kachhawaha, S., Singh, D. and Tomar, P. 2012. Y41 3 9414, @d16: 27.

Kumar, D.2011. 7R & SUIRT. @f16: 8-13.

Kumar, D. 2012. 39 &3l & foll A&RI B e TR, &d16: 5-6.

Kumar, D. 2012. I TR ¥RI Ut HHERT Bl A3, IRT HIY 9 2012. 16.
Kumar, D. 2012. TR TR &I 9RT SRFGR 37Tl @H 4. I¥G H17, 78 13-14.
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Mahla, H.R., Dayanand and Singh, J.P.2012. Y[ &1 § URHAWRNTT Bl Ud Heoll BT Heed. F% §777d716: 53-56.
Mathur, B.K., Sirohi, A.S., Mathur, A.C. and Misra, A.K. 2012. a9T g & T93 7% &A1 U T Yaed. BT 4rec! 1:
26-28.
Mathur, B.K., Kachhawa, S., Mathur, A.C., Sirohi, A.S. and Deb, S.M. 2011. T[3fl @& A= 7T &1 vdf SUT. F%5 /Y
FIfe7 (Ug] uTerd favivies), CAZRI, Jodhpur, 13: 20-29.

Mathur, B.K., Mishra, A.K., Roy, M.M. and Patidar, M. 2011. [ &1 & U3Il & 1Y 81 ART : fI2I9d U Icare. 7
I =T (U] uTel faeiviss), CAZRI, Jodhpur, 13: 69-78.

Meena, D.K., Sankhala, G. and Meena, M.L. 2012. Role of livestock in climate change. Livestock Technology 10: 20-
21,

Meena, M.L. and Singh, D. 2012. |TST FoulT 3R 31T @& folg HEal &1 A1 Wll. Her Fer 5: 30-31.
Mertia, R.S. and Kumawat, R.N. 2011. I &3 &g SYART 919 &1 Wl 7% 1Y F/-e7 (Ug] Ut faeiwia), CAZRI,
Jodhpur, 13: 30-32.

Mishra, A.K. and Singh, A.S. 2011. YR 37ef I ¥ U &1 AN, 7% HY FAFTHT (T dTerd faewian),
CAZRI, Jodhpur, 13: 1-3.

Patel, A.K. and Rohilla, P.P. 2011. 3ff&is IeqTa BT AR—SIIT HER Ud AT e, 7% B g (T3] UTer
faeiyias), CAZRI, Jodhpur, 13: 55-60.

Purohit, C.S., Kulloli, R.N. and Kumar, S. 2012. T=a3elal ¥ i1l &1 AReTvT. @) 7: 35-36.

Ram, M., Tewari J.C., Harsh, L.N., Singh, P. and Ram, P. 2012. 9&tR 3iTSiIfddT & oY e & I+ & STe. &l
11:15-16.

Ram, M., Tewari, J.C., Harsh, L.N., Khan, H.A., Singh, P., Ram, Poona, Singh, Y., Singh, M.M. and Singh, N. 2013.
Tree gum tapping technique of CAZRI provided to be a boon of livelihood for gum Arabic tappers of western
Rajasthan of India. Popular Kheti1: 16-20.

Rathore, V.S. 2013. SHfwd Wil &1 #e<d. /¥ 97ve] 5:10-12.

Singh, B. and Bohra, H.C. 2011. Y &34 7ifdl # Ulfted Ug] 3MBR il /&1 BT [9aR0T Ud UNTa. 7% pIY o1
(argg uTer faRTNies), CAZRI, Jodhpur, 13: 79-82.

Singh, J.P. and Rathore, V.S. 2012. tRERITA SN gl &1 Siig fafqerar d=eror # A, 7% ar7rar1 6: 24-28.

Srivastava, S. and Singh, K.S. 2011. Jiealfce Td g7 @9 gad SW 4T : WReY & forg aRa™. 7% iy
FfeT (4] uTerd faeyids), CAZRI, Jodhpur, 13:90-93.

Tanwar, S.P.S., Shiv Datt, Roy, P.K. and Khem Chand 2012. Sweet Sorghum: A potential fodder crop for arid and semi-
arid regions. Indian Farming 62:18-20.

Tewari, J.C. and Ram Moola. 2012. Suide @& SR HAC & Ul I 7[&. $IT §1v19-25 March, pp.13.

Tewari, P. and Sighal, S. 2011. T[UTA # AfRATAT BI AR : fA2elv1, 7% BT Fi~1ep7 (4 UTar fdesies), CAZRI,
Jodhpur, 13: 83-85.
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PARTICIPATION IN CONFERENCE, WORKSHOP ANDSYMPOSIUM/SEMINAR

Date
2012
April 16-18

April 25
April 27
May 3-4
May 26-27
May 29

May 29-30

June 1-2

June 12-14

June 12-14
June 18
June 18
June 29

August
29-30
September
5

September
27
September
27-28
September
28-29
October
9-10

Details of program

5" IFIP World IT Forum (WITFOR) on Sustainable Human
Developmentat Vigyan Bhawan, New Delhi, India

Workshop on Olive Cultivation in Rajasthan organized by Deptt. of
Agriculture, Govt. of Rajasthan held at Lunkarnsar, Bikaner

Business Workshop on Energy Plantation for Sustainable Biomass
Power in India at Country Inn & Suits by Carlson, Jaipur

Workshop on Market for Small Ruminants Production In India: Policy
Directions for the Future at Pune

28" Annual Workshop of the National Network Research Project on
Arid Legume at RARS, Pattambi, Kerala

Workshop on Saving Water for Our Common Future at Hotel Abhay
Deys, Paota, Jodhpur

Workshop on Dry Land Agricultural Production Systems and
Livelihood in Western Rajasthan at CAZRI, Jodhpur

National Seminar on Status, Opportunities and Sustainability of
Dairying in Jharkhand at Ranchi

Zonal Workshop of KVKs of Zone-VI
University, Navsari

First Annual Workshop of NICRA Project at CRIDA, Hyderabad

at Navsari Agriculture

Workshop on Old People: Geriatric Health with New Dimensions at
Jodhpur

Seminar on Pomegranate Cultivation at Directorate of Horticulture
and Farm Forestry, Govt. of Madhya Pradesh, Bhopal

Workshop on Micro-level Action Plan at District Level for Climate
Resilient Agriculture at AAU, Anand

National Interaction-cum-Evaluation Workshop for ENVIS Centres, at
Disaster Management Institute, Bhopal

Participants

B.L. Jangid

Birbal

P. Ratha Krishnan
Suresh Kumar
A.K. Misra

P.K. Roy

Hari Dayal

A.K. Misra
A.K. Patel
Dheeraj Singh
R.K. Bhatt
Raj Singh
M.M. Roy

A.K. Misra

R.K. Bhatt
U. Burman
A.K. Misra
Birbal

M.M. Roy

Tirth Das

National Brainstorming Workshop on Rehabilitation of Degraded Rangelands for
Sustainable Livelihood of the Thar Desert (under SUMAMAD Project) at CAZRI, RRS,

Jaisalmer
M.M. Roy AK. Misra AK. Patel D. Mishra H.R. Mahla
J.C. Tewari J.P.Singh K. Venkatesan M.P. Rajora N.D. Yadava
N.M. Nahar N.K. Sinha P. Santra Raj Singh Shalander Kumar
Suresh Kumar T.K. Bhati

Workshop on Natural Resource Management of Thar Desertat
GRAVIS, Jodhpur

International Workshop on Understanding Water-Energy-GHG
Nexus for Future Water and Food Securityat NASC, New Delhi
National Symposium on Emerging Issues in Plant Health
Management at Nauni, Solan (HP)

International Seminar on Energy Access at Vigyan Bhavan, New
Delhi

A.K. Misra

P. Santra

S.K. Lodha

P. Rathakrishnan
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o

October
9-11

October 13

November
2-3

November
6-9
November
20-22
November
27
November
22-24

November
26-30

November
27

November
27-29

December
1-2

December
5-7
December
6-7
December
12 -14

20" Annual Conference of Agril. Econ. Res. Assoc. (India) at IARI,

New Delhi

Ayurvet Knowledge Symposium on

Livestock for Sustainability at New Delhi

National Symposium on Sustainable Production of Forages from
Arable and Non-Arable Land and its Utilization at IGFRI, Jhansi

5" Indian Horticulture Congress :

Ludhiana

Integrating Agriculture and

An International Meet at PAU,

7" National Conference of Krishi Vigyan Kendras-2012 at PAU,

Ludhiana

Workshop on District Agriculture Plan at Krishi Bhawan, Jodhpur

Intellectual Property and Protection of Plant Varieties and Farmers’
Rights Act, 2001at New Delhi
Third International Agronomy Congress on Agricultural Diversification, Climate Change
Management and Livelihoods at New Delhi

Bhagwan Singh
Raj Singh

Hari Dayal
Soma Srivastava

M. Patidar

S.P.S. Tanwar

Monika Shukla

Khem Chand
Shalander Kumar
M.M. Roy

M.M. Roy
J.P. Singh
R.K.Bhatt
Sharmila Roy
V.S. Rathore

Akath Singh
P.R. Meghwal

A.K. Misra
M.L. Meena
R.R. Meghwal

Ramavtar Sharma

N.D. Yadava

V.S. Rathore

Workshop on District Agriculture Plan at Joint Directorate of
Agriculture, Jodhpur

International Conference on Sustainable Agriculture for Food and Birbal
Livelihood Security at PAU, Ludhiana

A.K. Misra

M.L. Soni
P Ratha Krishnan

Symposium on Managing Stress in Dry Lands under Climate Change Scenarios at

CAZRI, Jodhpur

M.M. Roy
A.K. Sharma
Anurag Saxena
Birbal

Devi Dayal
H.R. Mahla
J.P. Singh
M.L. Meena
M.K. Gaur

P. Raja

P.K. Malaviya
R.C. Bohra
R.R. Bhansali
Raj Singh
S.P. Seth
Savita Singhal
Surendra Poonia
Vikas Khandelwal

National

Symposium on

Akath Singh
A.S. Sirohi
Arvind Kumar
C.B. Pandey
Deepesh Machiwal
Hari Dayal
Khem Chand
M.K. Choudhary
Manish Mathur
P. Ratha Krishnan
P.K. Roy

R.C. Meena
R.R. Meghwal
Rakesh Pathak
SatyaVir
Shalander Kumar
Surjeet Singh

Space Technology

A.C. Mathur
Amit Singh
B.K. Mathur
D. Mishra
Dheeraj Singh
J. Aravind Kumar
Kundan Gawaria
M.L. Soni
Monika Shukla
P. Santra
P.K.Tomar
R.K. Bhatt
R.S. Mertia
S.K. Jindal
S.K. Vyas

S. Srivastava
Sushil Kumar

Environmental Security at NASC, New Delhi

International Congress on Renewable Energy (ICORE) 2012 at
PDPU, Gandhinagar

National

Seminar

of Plant

Physiology on Physiological

for

A.K. Misra
Anjali Pancholi
B.L. Jangid
D.K. Painuli
Dipankar Saha
J.C. Tewari
Laxmi Narayan
M.P. Rajora
N.D. Yadava
P.C. Bohra
P.R. Meghwal
R.K. Goyal
Rajwant K. Kalia
S.K. Sankhala
S. Ansari
Sharmila Roy
V.K. Manga

Food and

and

Molecular Approaches for Development of Climate Resilient Crops at

A.K. Patel
Arun Kumar
Bhagwan Singh
D.V. Singh
H.A. Khan
J.K. Lohia

M. Patidar
Mahesh Kumar
N.S. Nathawat
P.C. Pande
Prahalad Singh
R.K.Kaul

R.S. Tripathi
S.P.S. Tanwar
Sunil Mahajan
Suresh Kumar
V.S. Rathore

P. Santra

P.C. Pande
N.M. Nahar

N.S. Nathawat
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December
19-21

December
21

December
26-27

2013
January 3

January 6-7

January
22-23
January 22

January
28-30

January 29
January 29

February
2-3
February
4-6
February 8

February
12

February
20

February
23

February
26-27

March 1-2

March 8-9

Acharya N.G. Ranga Agricultural
Hyderabad

University, Rajendranagar,

International Conference on Extension Education in the Perspectives of Advances in

Natural Resource Management in Agriculture (NaRMA-IV).
Extension Education at SKRAU, Bikaner

A.K. Misra B.L. Jangid Hari Dayal Khem Chand
R.R. Meghwal Ramavatar R.K. Bhatt  Savita Singhal
Sharma

Review cum Workshop Meeting of NRAA project on Pilot Study on
Livestock Centric Intervention for Livelihood Improvement in Nagaur
district of Rajasthan at KVK, Nagaur

National Conference on Sustainable Cities in Arid Region: Planning
Design and Management at Jaipur

Workshop on District Agriculture Plan of Jodhpur at Joint Directorate
of Agriculture, Jodhpur

National Seminar on Harnessing Seed Spices for Better Socio-
economic Well Being, NRC on Seed Spices, Ajmer

National Symposium on Climate Change and Indian Agriculture:
Slicing Down the Uncertainities at CRIDA, Hyderabad

Rajasthan Society of

Mahesh Kumar

Shalander
Kumar

A.K. Patel
M. Patidar

M.M. Roy
M.K. Gaur

A.K. Misra

S.K. Lodha

P. Raja

Biodiversity Workshop Program: CRP 1.1 on Dry Land Systems under CGIAR Research

Programme at CAZRI, Jodhpur
A.K. Misra B.K. Mathur B.L. Jangid Dheeraj Singh
P.K. Roy R.K. Bhatt Shalander Kumar Khem Chand
National Seminar on New Paradigms in Livestock Production: From
Traditional to Commercial Framing and Beyond and XX"™ Annual

Convention of Indian Society of Animal Production and Management
at NDRI, Karnal

International Conference on Agriculture and Climate Change at India
Habitat Centre, New Delhi

Workshop on SA PPLPP-URMUL Trust Consultation on Small
Ruminant Rearing at Lunkaransar, Rajasthan

National Seminar on Production, Productivity and Quality of Spices,
at Jaipur

CRP Dry Land Cereals Launch and Implementation Workshop at
ICRISAT, Hyderabad

Science Seminar at Defence Laboratory, Jodhpur

Workshop on Building Awareness Among Women Consultants in
India at Jaipur

N.D.Yadava
Soma Srivastava

A.S. Sirohi
Shalander Kumar

M.M. Roy

A.K. Misra
A.K. Patel

M.L. Meena
N.R. Panwar

M.M. Roy

P.C. Pande
Soma Srivastava

Workshop on Kharif Planning and Evaluation at Jodhpur Raj Singh
Sensitization Program on Protection of Plant Varieties and Farmers’ B.L. Jangid
Rights Act 2001 at KVK, Pali Vikas Khandelwal
P.L. Regar
National Workshop on Prosopis juliffora — Retrospect and Prospects at Kachchh
University, Bhuj
M.M. Roy A.K. Sharma A.S. Sirohi B.K. Mathur Devi Dayal J.C. Tewari
J.P. Singh P. Ratha Sharmila Suresh Sushil Rajwant K.
Krishnan Roy Kumar Kumar Kalia
National Workshop on Foresight and Future Pathways of Agricultural H.R. Mahla

Research through Youth in India at NASC, New Delhi

National Seminar on Enhancing Water Productivity in Agriculture at
BHU, Varanasi

Anurag Saxena
V.S. Rathore
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March
11-12

March
13-14

March
14-15

March
17-19
March
19-20
March
15-16
March 16
March

21

March
22-24

Workshop on Digital Knowledge Repository (Agropedia) & Institute UdayBurman
Publication Repositories at ICRISAT, Hyderabad

I Gl §f¥ T yIfaRer [@Exk U4 gHifadr,  Birbal
AT T T IR 3T, HRATA

Workshop on Targeting Climate Resilient Agricultural Technologies in Arid Western
Rajasthan at CAZRI, Jodhpur

A.K. Misra A.K. Sharma A.S. Sirohi B.K. Mathur B.L. Jangid
Bhagwan Singh Dheeraj Singh D. Mishra J.C. Tewari J.P. Singh
Khem Chand P.C. Pande P.K. Roy N.M. Nahar N.D. Yadava
P. Santra Raj Singh R.S. Tripathi Shalander Kumar S. Srivastava

Annual Workshop of the All India Coordinated Pearl Millet V.K. Manga
Improvement Project at ARS Durgapura, Jaipur

National Seminar on Agribusiness Potential of Rajasthan at SKRAU, Khem Chand
Bikaner

National Symposium on Buffalo for Sustainable Food Security at A.K. Patel
AAU, Guwahati

NICRA-TDC Review Workshop at ZPD, Jodhpur A.K. Misra

National Seminar on Advances in Protected Cultivation at NASC, Dilip Jain

New Delhi

48" AICRP (Pearl millet) Annual Workshop at JAU, Junagarh M.M. Roy
R.A. Sharma
R.K. Bhatt
V.K. Manga

Vikas Khandelwal

fiw 107 wilf———




1w 108

TR ¥ MRS Sa&
INSTITUTE MEETINGS

ICAR

ong TeEsR FHfS (3 ¢ #H) / Research
Advisory Committee (RAC)

RAC met on April 17, 2012 under the chairmanship of
Dr. H.P. Singh. RAC members Prof. M.H. Qureshi, Dr.
I.D. Tyagi, Dr. B.D. Kaushik, Dr. V.K. Singh, Dr. V.
Nagadevara, Dr. M.M. Roy (Director) and Dr. R.K. Kaul
(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 2011-
12. Based on deliberations, suggestions were specified
in the proceedings.

Heoe g uRug (3n€ 3= ) / Institute
Research Council (IRC)

IRC meetings were held during May 21-24 and June
22-23, 2012. Annual progress of various on-going
institute and externally funded projects were
discussed. Twelve new projects were also approved in
the meetings.

Frae  Sger @fufa (s vm #t) / Institute
Management Committee (IMC)

IMC meetings were held on May 30, 2012 and March 6,
2013. Budget and expenditure of the Institute, audit
report, purchase of equipment and other administrative
matters were considered.

W Y sgieTe ufRug $t asta afifa 5t 224
das / XXII ICAR Regional Committee Meeting

XXII'ICAR Regional Committee VI meeting for states of
Rajasthan of Gujarat and UTs of Dadra & Nagar Haveli
and Daman & Diu was held on November 16-17, 2012
at CAZRI Jodhpur. Dr. S. Ayyappan, DG, ICAR chaired
the meeting. Chairman emphasized the need of
conservation of crop and livestock germplasm,
development of climate resilient varieties and on
dissemination of solar devices in the region. About 150
senior officers including DDGs, VCs, Directors,
Scientists and state agricultural officers participated in
the meeting.

Hegre Hgad HHaRt ulRug (sndaeet) / Institute
Joint Staff Council (IJSC)

IJSC meeting was held on October 30,2012. A number
of issues related to the Institute administration and staff
members were discussed. Actions were initiated as per
proceedings.

319 93 / Other Meetings
«  Biodiversity Board Gujaraton May 10, 2012.

*  Group meeting on “Combating Desertification and
Developing Rural Livelihood on Sustainable Basis
in Hot Arid Region of Coastal and Peninsular India”
onJune 12,2012.
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IMPORTANT DAYS CELEBRATED

ICAR-Industry Day was celebrated on May 3, 2012.
Prof. M.L. Mathur, former Vice-Chancellor, Jai Narayan
Vyas University, Jodhpur was the chief
guest.Deliberations were focused on “Solar Energy
Devices and Farm Implements”. Participants included
entrepreneurs, state officials, students from
engineering colleges and industry personnels.

Agriculture Education Day was organized on August
7, 2012. Dr. M.M. Roy, Director, CAZRI chaired the
function. About 100 students from various local schools
and colleges participated in the program. Smt.
Kanupriya Harish, Project Director, Jal Bhagirathi
Foundation, Dr. S. Ramasubramanian, ISRO, Jodhpur
and Dr. T.K. Bhati delivered lectures on importance of
water, role of ISRO in agriculture and contribution of
CAZRI in arid region. A quiz was also organized and
prizes were distributed to the winners.

faecht ez (14—22 fRramaR): <) 9w &1 SgareH
A ARD. SF, FUFT Agad, SEqR o fdbar den
HARE @] 3feTerd] SI. YA.UH. I BRI o &l | g9
IR TR U Hfd AT BT Ao fhar a1 raH
SR & Ufciftsd Bfadl = 9T fordm | qwrg & =i
AT, U5 o, e, fewor, oo, Jmm fR=i
anfe GiATAATe AT & TS | FHI9H JTaviR WR fa=a)
H st ST faeam T qr fasriy ufoMTil & St
TH.UH. 3, 1are, BIo)  REPR Yar |

53" Foundation Day of the institute was celebrated
on 1% October, 2012. Dr. V.N. Sharda, Member, ASRB,
New Delhi was the chief guest. In his foundation day
lecture on “Strategies for Drought Management in Arid

Zones", he underlined the importance of contingency
planning to minimize the impact of drought on livestock
and human wellbeing. Speaking on the occasion as the
guest of honour, Dr. R.P. Dhir, shared his thoughts on
growth and development of CAZRI from its inception.
Dr. K.R. Solanki, Former Assistant Director General
(Agroforestry), ICAR, stressed that the institute should
aim for convergence to grow for synergetic benefits.

Dr. M.M. Roy, Director, CAZRI, highlighted the
significant achievements of the institute and future
challenges to the arid zone. He also mentioned about
the establishment of a new Regional Research Station
atLeh, Ladakh to address the issues of cold arid region.
Eight best workers of CAZRI were awarded for their
meritorious contribution in the development of the
institute.

Women's Day in Agriculture was celebrated by KVK,
CAZRI, on 4" December 2012 at Lunawas village of
Luni Panchayat Samiti, Jodhpur. More than 300
women and girls from nearby villages of Luni
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Panchayat Samiti participated in the program. Officer-
in-charge, KVK, Project Director, ATMA, Jodhpur,
officials from line departments, subject matter
specialists, women scientists and officers of the CAZRI
and KVK interacted with the participants.

A'role play' on “Agricultural Education among
Rural Girls” was performed to motivate the farmwomen
and girls for higher education. Talks on centric
agricultural technologies, farm implements, women
education and a quiz competition were organized.

National Science Day was celebrated at CAZRI,
Jodhpur on February 28, 2013 on the theme

“Genetically Modified Crops and Food Security”. Dr.
M.M. Roy, Director CAZRI chaired the function. Prof.
N.S. Shekhawat, JNV University, Jodhpur highlighted
the latest advances in the frontier areas of genomics
and epigeneticsand stressed the need for further
research to develop safe genetically modified crops.
Dr. P.S. Deshmukh, Emeritus Scientist (Retd.), IARI,
New Delhi presented an overview of the role of climate
change in sustainable productivity of food legumes. Dr.
D. Kumar, Emeritus Scientist (Retd.), CAZRI, Jodhpur
presented an overview of clusterbean (guar) in food
security in arid region.
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siadta/ International

United Nations Convention to Combat
Desertification

United Nations Organization for Education, Science
and Culture (MAB Program)

International Crops Research Institute for Semi-
Arid Tropics

International Centre for Agricultural Research in the
DryAreas

Bioversity International

It / National

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

<o P
& RESEARCY 5

Indian Space Research Organization
University Grants Commission
National Medicinal Plant Board

National Bank for Agriculture and Rural
Development

National Rainfed Area Authority
National Horticulture Mission

Protection of Plant Varieties and Farmers Right's
Authority

Central Research Institute on Dryland Agriculture
Central Institute for Arid Horticulture

National Research Centre on Seed Spices
National Bureau of Plant Genetic Resources
Indian Institute of Natural Gums and Resins
Indian Institute of Technology, Mumbai

State line departments of Rajasthan, Gujarat and
Jammu & Kashmir
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Date

Training/Workshop

Scientists / A9~

April 9-20, 2012

June 5-18, 2012

July 3-7, 2012

July 17-August 6,
2012

August 1-7, 2012
August 7-14, 2012

August 16-17, 2012
August 27-29, 2012

September 11-17,
2012

September 17-26,
2012

September 24-28,
2012

September 28,
2012

October 8-9, 2012
October 8-19, 2012
October 15-19,

2012
October 3-17, 2012

November 5-9,
2012

November 5-10,
2012

Management Development Program on Leadership Development
a pre-RMP Program at NAARM, Hyderabad

Refresher Course on Agricultural Research Management for
Newly Recruited Senior/Principal Scientists of Non-ARS Stream of
ICAR at NAARM, Hyderabad

Management Development Programme in Agricultural Research
at NAARM, Hyderabad

Summer School Training Programme on Forecast Modeling in
Crops at IASRI, New Delhi

Training Workshop on Institutional Innovations in Agri-Extension
for Inclusive Growth at NAARM, Hyderabad

Training Program on Consultancy Project
NAARM, Hyderabad

Workshop on RTI Act 2005 for PIO’s at ISTM, New Delhi
Workshop on Team Building and Leadership at ISTM, New Delhi
MDP Workshop on Policy and Prioritization Monitoring and
Evaluation (PME) Support to Consortia Based Research in
Agriculture at NAARM, Hyderabad

ICAR Short Course on Efficient Use of Organic Wastes for

Sustainable Agriculture and Enhancing Soil Health in Low Rainfall
Areas at CAZRI, Jodhpur

Training Course on Hydrologic Modeling Using RS/GIS with
Special Reference to Climate Change at National Institute of
Hydrology, Roorkee

Training cum Awareness Program on Protection of Plant Varieties
and Farmers Right Act (PPV and FRA). All India Coordinated
Pearl Millet Improvement Project (ICAR) at Mandore, Jodhpur

Management at

Workshop on Capacity Building of Program Coordinator at
Directorate of Extension Education at SKRAU, Bikaner

Training on Management Development Program on Leadership
Development at NAARM, Hyderabad

MDP Workshop on Supply Chain Management in Agriculture at
NAARM, Hyderabad

Training Program on Information and Communication
Technologies for Agricultural Knowledge Management at NAARM,
Hyderabad

Management Development Program on Improving Inter-Personal
Relations and Team Sprit at Work Place at National Institute of
Financial Management, Faridabad

Training Program on Crop-Sys-Model (by ICARDA) at CAZRI
RRS, Bikaner

Participants

J.P. Singh

A.S. Sirohi

Shalander
Kumar

Monika Shukla
Sushil Kumar

Praveen Kumar

C.B. Pandey
S.K. Singh
P.K. Roy

B.L. Jangid

R.K. Goyal

Ramavtar
Sharma
J. Aravind
Kumar

A.K. Misra

Suresh Kumar

H.R. Mahla

P.K. Roy
Shalander
Kumar

Birbal
Dipankar Saha
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December 17-21,
2012

January 7-11, 2013

January 11-13,
2013

January 14-20,
2013

January 21-25,
2013

February 16, 2013

February 25- March
29, 2013

February 25-27,
2013

March 4-7, 2013

March 12-16, 2013

March 18-21, 2013

March 18-22, 2013

Executive Development Program on Leadership Development at
NAARM, Hyderabad

Training cum Workshop on Managing Technology Value Chains
for Director and Divisional Heads at Administrative Staff College
of India, Hyderabad

Training Course on Botanical Nomenclature at Botanical Survey
of India, Kolkata

Training Programme on Data Analysis using SAS Software at
MPUAT, Udaipur

MDP Workshop on PME of Agricultural Research Projects at
NAARM, Hyderabad

Training for Creating Awareness about the Provisions of the
Protection of Plant Varieties and Farmers Right Act, 2001 at
CAZRI, Jodhpur

MDP Training Programme on Advanced Techno-Management
Programme for C, D, and E level Scientist at Administrative Staff
College of India, Hyderabad

6" GEOSS Asia-Pacific Symposium on Accelerating Inter
Linkages the Asia-Pacific Region for Global Earth Observations at
Department of Space, Space Applications Centre, Ahmedabad

Training Workshop on Scientific Report Writing and Presentation
at NAARM, Hyderabad

Fourth National Training Programme on Project Formulation, Risk
Assessment, Scientific Report Writing and Presentation at IARI,
New Delhi

Training Programme on Conservation of Plant Germplasm
including Registered Varieties in Genebank at NBPGR, New Delhi

National Training Programme on Entrepreneurship Development
and Management for Women Scientist and Technologists with the
Government Sector, at Entrepreneurship Development Institute of
India, Distt. Gandhinagar

Technical Personnel / d&-Id] bifie

April 30-May 2,
2012

May 14-19, 2012

June 11-16, 2012

Training-cum-Workshop on ICT, organized by MANAGE
Hyderabad at National Institute of Agricultural Marketing (NIAM)
Jaipur

Workshop on Participatory Extension Management in Agriculture
and Allied Fields at EEI, Anand

Workshop on Public-Private Partnership in Agriculture and Allied
Fields at EEI, Anand.

&
8 ReseaRcAY>

M.L. Soni
N.D. Yadava
N.S. Nathawat
S. Bhardwaj
V.S. Rathore

M.M. Roy

C.B. Pandey

Dipankar Saha
H.R. Mahla

K. Venkatesan
D.V. Singh

M.M. Roy
Raj Singh

Akath Singh
N.R. Panwar

Deepesh
Machiwal

Sushil Kumar

P.R. Meghwal

S.S. Mahajan

Pratibha Tewari

M.L. Meena

M.L. Meena
M.K. Chaudhary

Subhash
Kachhawaha
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June 25-30, 2012

August 22-
September 11,
2012

September 12-18,
2012

September 17-
October 19, 2012

October 8-9, 2012

November 5-9,
2012

January 21-26,
2013

January 31 —
February 1, 2013

February 18-March
1,2013

February 20- 22,
2013

March 8, 2013

March 7-27, 2013

March 11-12, 2013

Workshop on Climate Change and its Impact on Agriculture at
EEI, Anand

Training Program on Instrumental Methods of Analysis at National
Institute of Plant Healthy Management, Hyderabad

Training Program on Automatic Weather Station Provided, NICRA
and KVK at CRIDA, Hyderabad

Short Term Training Program on Information Technology for
Information Management (KOHA and ABCD Software) at National
NISCAIR, New Delhi

Workshop on Capacity Building of Program Coordinator at
SKRAU, Bikaner

Training Program on Microsoft Office Suits at ISTM, New Delhi

ICAR Sponsored Training Course on Advances in Soil and Plant
Analysis at CAZRI, Jodhpur

Training on ISOPAM Scheme at Krishi Bhawan, Jodhpur

Training Program on 2 Capacity Building Programme for
Technical Assistants at Indian Institute of Public Administration,
New Delhi

Nursery Management at CAZRI, Jodhpur

Training Program on vKVK and Net KVK at Maharana Pratap
University of Agricultural Technology, Udaipur

Training Program on Instrumental Methods of Analysis at National
Institute of Plant Healthy Management, Hyderabad

Capacity Building Workshop on Agropedia and Open Access
Institutional Repository held at ICRISAT, Patancheru, Andhra
Pradesh

Administrative and Accounts Personnel / W3TIf<ie 3R a@T Sifdfs

May 16-18, 2012

December 26-27,
2012

Workshop on Noting and Drafting for Section Officer/Dealing
Assistant at ISTM, New Delhi

Workshop on National Training Policy at ISTM, New Delhi

A.C. Mathur
Ajay Maru
S.K. Dashora
V.S. Nathawat

P.C. Bohra
S.P. Seth

V.K. Badgujar
Heera Lal

R.K. Dave

Hari Dayal

B.L. Bose

K. Shailendra
M.S. Moyal
Vijay Kumar
B.S. Jodha
Gulab Singh
K.L. Sankhla
P.K. Bhardwaj
S.C. Vyas

R.R. Meghwal

Harish Purohit

Pradhana Ram

P.K. Tomar

B.N. Sharma
B.S. Jodha
R.C. Bohra

Tirth Das

S.P. Arora
Tulsi Ram

Sanjay Bakolia
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WORKSHOPS AND TRAININGS ORGANIZED

Date
May 29-30, 2012

November 1, 2012

December 1-2, 2012

January 22, 2013

February 26-28, 2013

March 14-15, 2013

Details of Program

Workshop on Dry Land Agricultural Production
Systems and Livelihood in Western Rajasthan at
CAZRI, Jodhpur

Workshop on Technologies for Sustainable
Agriculture in Arid Region for NABARD Officers at
CAZRI, Jodhpur

Symposium on Managing Stress in Drylands under
Climate Change Scenarios (MSDC 2012) at
CAZRI, Jodhpur

Biodiversity Programme: CRP 1.1 on Dry Land
Systems under CGIAR Research program at
CAZRI, Jodhpur

National Workshop on Prosopis julifiora:
Retrospect and Prospects at CAZRI, RRS, Bhuj
Workshop on Targeting Climate Resilient

Agricultural Technologies in Arid Western India at
CAZRI, Jodhpur

Batch Trainings for Technical/Administrative Personnel

Date
April 24-27, 2012
October 4-8, 2012
November 19-22, 2012

April 23-26, 2012
October 5-9, 2012

March25-30, 2013

Topic
Specialized Short Term Training for Improving
Efficiency of Technical Personnelat CAZRI,
Jodhpur

11" Specialized Short Term Training for Improving
Efficiency of Administrative and Account
Personnel at CAZRI ,Jodhpur

Ist

11 Training Program on Computer Application in
Agricultural Research for Technical &
Administrative Personnel at CAZRI, Jodhpur

Sponsors
ICRISAT & CAZRI

NABARD

AZRAI & CAZRI

ICRISAT & CAZRI

NAIP

NICRA

Sponsors
NAARM & CAZRI,

NAARM & CAZRI

NAARM& CAZRI
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Short Courses/Trainings

Date
April 9, 2012

May 9-11, 2012

July 11-12, 2012

June 15-17, 2012

September 17-26, 2012

November 5-10, 2012

December 5-7, 2012

January 21-26, 2013

February 16, 2013

February 18, 2013

February 18-19, 2013

February 20-22, 2013

February 25 — March
10, 2013

Topic

Stakeholders Meet on Introduction of Fodder Beet
in Pali District

Three Day Training Program on Kharif Agriculture
Planning for the Project Staff of MPOWER

Pre-Kharif ~Season Training on Improved
Production Technologies on Kharif Crops at
CAZRI, Jodhpur

Budding in Khejri for Quality Pods and its
Production Management at CAZRI, Jodhpur

Efficient Use of Organic Wastes from Sustainable
Agriculture and Enhancing Soil Health in Low
Rainfall Areaat CAZRI, Jodhpur

Specialized Training on Crop Syst Crop Model at
CAZRI, RRS, Bikaner

Training Course on Improved Agricultural
Technologies for Rabi Crops in Arid Region for
Project Workers and Officers of MPOWER Project
at CAZRI, Jodhpur

Advances in Soil and Plant Analysis for Technical
Employees of ICAR Institute

Awareness-cum-Training Program on Protection
of Plant Varieties and Farmers Rights Act 2001 at
CAZRI, Jodhpur

Awareness-cum-Training Program on Protection
of Plant Varieties and Farmers’ Right Act 2001 at
CAZRI RRS, Jaisalmer

Training-cum-Workshop on Integrated Farming
System for Sustainable Livelihood in Arid Western
Rajasthan for Project Workers and Officers of
MPOWER at CAZRI, Jodhpur

Nursery Management at CAZRI, Jodhpur

Training for Newly Recruited Agriculture
Supervisors at CAZRI, Jodhpur

Sponsors
CAZRI

NABARD

SUMAMAD

PPV & FRA

ICAR

ICAR-ICARDA

MPOWER

ICAR

PPV & FRA

PPV & FRA

MPOWER

ICAR

State Agriculture
Department
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JTHR / Awards

Dr. Praveen Kumar was elected Fellow of Indian
Society of Soil Science, New Delhi

Dr. V.S. Rathore received CAZRI Foundation Day
Award - 2012 for best research paper

Dr. Deepesh Machiwal received CAZRI
Foundation Day Award - 2012 for significant
contribution in the field of agricultural engineering

fad@9r I / Foreign Visits

Shri Pradeep Kumar proceeded on April 30, 2012
to pursue Ph.D. under “ICAR International
Fellowship Award 2011-12” at University of
Tuscia, Viterbo, Italy

Dr. Shalander Kumar participated in the
“International Conference on Climate Change
Adaptation: Adaptation Futures-2012” at
University of Arizona, Tucson, USA during May
29-31,2012

Dr. R.K. Bhatt, Dr. T.K. Bhati, and Dr. B.K. Mathur
attended the workshop for CGIAR research
program on dryland systems (CRP.1.1) on
“Integrated Agricultural Production Systems for

the Poor and Vulnerable in Dry Areas” at Dubai,
UAE during June 25-28, 2012

Dr. Dheeraj Singh participated in “3” Annual
Meeting of the Global Forum for Rural Advisory
Services (GFRAS)” at Manila, Philippines during
September 24-28, 2012

Dr. P.C. Moharana went to USA under “Fulbright
Nehru Environmental Leadership Program” at
Indiana University, Bloomington, USA during
October 3,2012-February 1,2013

Dr. J.C. Tewari participated in “10" International
Workshop on Sustainable Management of
Marginal Dryland-Phase Il (SUMAMAD-2)” at La-
Paz, Bolivia during November 12-14,2012

Dr. A.S. Sirohi attended specialized training
course on “Integrated Crop and Livestock
Production: Special Focus on Small Ruminants”
organized by ICARDA at Amman, Jordan during
February 3-14,2013

Dr. Shalander Kumar attended 11" International
Dryland Development Conference on “Global
Climate Change and its Impact on Feed and
Energy Security in the Drylands”, at Beijing, China
during March 18-21,2013
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DISTINGUISHED VISITORS

Hon'ble Smt. Margret Alva, Governor, Rajasthan

Shri Rigjin Shaplabarm, Member, Municipal
Council, Le Ladhakha

Dr. S. Ayyappan, Secretary, DARE, Govt. of India &
Director General, ICAR

Dr. Panjab Singh, Ex-Secretary (DARE), & Ex-DG,
ICAR

Dr. Sudhir Bhargava, Member, ICAR Governing
Body

Dr. Chanda Nimbkar, Member, ICAR Governing
Body

Dr. V.N. Sharda, Member, ASRB

Dr. M.M. Pandey, DDG (Engg. & NRM)
Dr. K.M.L. Pathak, DDG (Animal Sci.)
Dr. N.K. Krishnakumar, DDG (Horti.)
Dr. K.D. Kokate, DDG (Extn.)

Dr. A.K. Singh, DDG (NRM)

Shri N.N. Mathur, Vice Chancellor, National Law
University, Jodhpur

Dr. A.K. Dahama, Vice Chancellor, SKRAU, Bikaner
Dr. O.P. Gill, Vice Chancellor, MPUAT, Udaipur

Dr. A.K. Gahlot, Vice Chancellor, RAJUVAS,
Bikaner

Dr. A.R.Pathak, Vice Chancellor, NAU, Navsari
Dr. A.M. Shekh, Vice Chancellor, AAU, Anand

Prof. R.S. Sharma, Vice Chancellor, Ayurveda
University, Jodhpur

Shri  M.L. Kumawat, Vice Chancellor, SPU of
Police, Security and Criminal Justice, Jodhpur

Prof. M.L. Mathur, Ex-Vice Chancellor, Jodhpur
University, Jodhpur

Dr. Peter Crauford, Res. Program Director,
ICRISAT, Patancheru, AP

Prof. Douglas Johnson, Oregon State University,
USA

Dr. Amare Haileslassie, ILRI, Hyderabad
Dr. Vinay Nangia, ICARDA, Syria

Dr. Ashutosh Sarkar, ICARDA, New Delhi
Dr. Mounir Louhaichi, ICARDA, Syria

Dr. P.N. Mathur, Coordinator, South Asia
Biodiversity

Dr. H.R. Bellon, Biodiversity, International
Haccarese Rome, Italy

Dr. J. Mamen, Chief General Manager, NABARD,
Rajasthan

Dr. T.S. Rathore, Director, AFRI, Jodhpur
Dr. B.B. Singh, ADG (O&P)

Dr. Madan Mohan, ADG (Fisheries)

Dr. B. Mohan Kumar, ADG (AAF)

Dr. S. Mauria, ADG (IP&TM)

Dr. Kusumakar Sharma, ADG (HRD)

Dr. A.K. Vasisht, ADG (PIM)

Dr. R. Kumar, ADG (Coordination)
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Dr. R.P. Dua, ADG (FFC)

Dr. J.S. Sandhu, ADG (Seed)

Dr. J.C. Dagar, ADG (NRM)

Dr. S.M.K. Naqvi, Director, CSWRI
Dr. Indu Sharma, Director, DWR
Dr. K.C. Bansal, Director, NBPGR
Dr. P.K. Ghosh, Director, IGFRI
Dr. Pitam Chandra, Director, CIAE
Dr. N.V. Patil, Director, NRC on Camel
Dr. Balraj Singh, Director, NRCSS
Dr. J.S. Chauhan, Director, DRMR
Dr. S.K. Sharma, Director, CIAH
Dr. R.K. Singh, Director, NRCE
Dr. S. Maiti, Director, DMAPR

Dr. J.B. Mishra, Director, DGR

Dr. Y.V. Singh, Director, ZPD, Zone VI
Prof. Ram Gopal, Ex-Director, DRDO, Jodhpur
Shri Gaurav Goyal, IAS, Collector, Jodhpur

Shri R.K. Jain, IAS, Divisional Commissioner,
Jodhpur

Shri D.R. Meena, Member, Revenue Board, Ajmer
Shri A.M.Tiwari, IAS, Chairman, Gujarat Fertilizer,
Guijarat

Shri Bhupendra Singh, IPS, Addl. DGP-Cum-
Director, Rajasthan Police Academy, Jaipur

Shri B.N. Srivastava, IFS, Chairman, Gujarat
Biodiversity Board, Gandhinagar

Smt. Durga Devi Blai, Zeela Pramukh, Jodhpur

Dr. Mohinder Singh Kadikh, CIP-SWEA, New
Delhi

Dr. PrakashTyagi, Director, GRAVIS
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SCIENTIFIC
1. Dr. M.M. Roy, Director

PRIORITY SETTING, MONITORING AND EVALUATION
CELL (PME)

1. Dr. R.K. Kaul, Incharge

DIVISION OF NATURAL RESOURCES AND
ENVIRONMENT (DIVISION I)

1.  Dr. C.B. Pandey, Head

2. Dr. Amal Kar, Principal Scientist (upto 31.5.2012)

3. Dr. H.AA. Khan, Principal Scientist (Organic Chemistry)
4

Dr. Praveen Kumar, Principal Scientist (Soil
Chemistry/Fertility)

5. Dr. Sharmila Roy, Principal Scientist (Agril.
Entomology)

Dr. P.C. Moharana, Principal Scientist (Geography)

7. Dr. R.K. Goyal, Principal Scientist (Soil & Water
Conservation Engineering)

8. Dr. D.V. Singh, Sr. Scientist (Agronomy)

9. Dr. Md. Mohibb-e-Azam, Sr. Scientist (Organic
Chemistry) (upto 13.7.2012)

10. Shri Dipankar Saha, Scientist (Sel. Grade) (Economic
Botany) (from 17.8.2012)

11. Dr. N.R. Panwar, Sr. Scientist (Soil Science-
Fert./Chem./Microbilogoy)

12. Dr. P. Raja, Sr. Scientist (Pedology) (from 26.6.2012)

13. Dr. M.K. Gaur, Sr. Scientist (Geography) (from
5.9.2012)

14. Dr. Mahesh Kumar, Scientist (Sr. Scale) (Pedology)
15. Shri H.M. Meena, Scientist (Agril. Meteorology)

DIVISION OF INTEGRATED LAND USE MANAGEMENT
AND FARMING SYSTEMS (DIVISION II)

1. Dr. Suresh Kumar, Head
2. Dr. D.K. Painuli, Principal Scientist (Soil Physics)

3. Dr. TK. Bhati, Principal Scientist (Agronomy) (Retired
on 31.12.2012)

Dr. Uday Burman, Principal Scientist (Plant Physiology)
Dr. J.C. Tewari, Principal Scientist (Forestry)

Dr. Anurag Saxena, Principal Scientist (Agronomy)

Dr. P.R. Meghwal, Principal Scientist (Horticulture)

© N o

Dr. Rajwant Kaur Kalia, Principal Scientist (Agro.
Forestry)

Shri A.K. Sharma, Scientist (Sel. Grade) (Agronomy)

10. Dr. S.P.S. Tanwar, Sr. Scientist (Agronomy) (from
2.6.2012)

11. Dr. P. Ratha Krishnan, Sr. Scientist (Forestry)
12. Dr. Akath Singh, Sr. Scientist (Horticulture)

13. Shri Pradeep Kumar, Scientist (Horticulture)
(on study leave)

DIVISION OF PLANT IMPROVEMENT, PROPAGATION
AND PEST MANAGEMENT (DIVISION III)

1.  Dr. R.K. Bhatt, Head
2. Dr. Satya Vir, Principal Scientist (Agril. Entomology)

3. Dr. M.P.S. Rathore, Principal Scientist(Agril.
Entomology)

Dr. V.K. Manga, Principal Scientist (Plant Breeding)
Dr. S.K. Jindal, Principal Scientist (Plant Breeding)

Dr. R.R. Bhansali, Principal Scientist (Plant Pathology)
Dr. S.K. Lodha, Principal Scientist (Plant Pathology)

Dr. Arun Kumar, Principal Scientist (Plant Pathology)
(Retired on 31.12.2012)

9. Dr. R.K. Kaul, Principal Scientist (Nematology)
10. Dr. S.K. Singh, Principal Scientist (Plant Pathology)

11. Dr. Anjaly Pancholy, Principal Scientist
(Genetics/Cytogenetics)

© N o~

12. Dr. M.P. Rajora, Principal Scientist (Plant Breeding)
13. Dr. Nisha Patel, Principal Scientist (Agril. Entomology)

14. Dr. Ramavtar Sharma, Principal Scientist
(Genetics/Cyto Genetics)

15. Dr. S.S. Mahajan, Sr. Scientist (Seed Technology)

16. Dr. A.K. Jukanti, Sr. Scientist (Plant Breeding) (from
26.4.2012)

DIVISION OF LIVESTOCK PRODUCTION SYSTEMS AND
RANGE MANAGEMENT (DIVISION 1V)

1. Dr. A.K. Mishra, Head
2. Dr. B.K. Mathur, Principal Scientist (Animal Nutrition)

3. Dr. AK. Patel, Principal Scientist (Livestock Prod. &
Management)

Dr. Mavji Patidar, Principal Scientist (Agronomy)

5.  Dr. R.N. Kumawat, Sr. Scientist (Agronomy) (from
22.3.2013)

6. Dr. A.S. Sirohi, Sr. Scientist (LPM)

DIVISION OF AGRICULTURAL ENGINEERING FOR ARID
PRODUCTION SYSTEMS (DIVISION V)

1.  Dr. P.C. Pande, Head
2. Dr. N.M. Nahar, Principal Scientist (Physics)

3. Shri Dinesh Mishra, Principal Scientist (Farm
Machinery & Power)

4. Dr. PK. Malaviya, Principal Scientist (ASPE)
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5.  Dr. Dilip Jain, Sr. Scientist (AS&PE)

Dr. AK. Singh, Sr. Scientist (Farm Machinery &
Power)

7. Shri Priyabrata Santra, Sr. Scientist (Soil Physics)

DIVISION OF TRANSFER OF TECHNOLOGY, TRAINING
AND PRODUCTION ECONOMICS (DIVISION VI)

1. Dr. Shalander Kumar, Head

2. Dr. Pratibha Tiwari, Principal Scientist (Home Science)
3. Dr. Raj Singh, Principal Scientist (Agronomy)
4

Dr. Khem Chand, Principal Scientist (Agril.
Economics)

5.  Dr. Bhagwan Singh, Principal Scientist (Agril.
Extension)

6. Dr. Soma Srivastava, Scientist (Food & Nutrition)
NATIONAL NET WORK PROJECTS

1. Shri Arvind Henry, Principal Scientist (Plant Breeding)
and Nodal Scientist (Arid Legume)

2. Dr. R.S. Tripathi, Principal Scientist (Agril.
Entomology) and Nodal Scientist (Rodent Control)

3. Shri B.K. Soni, Principal Scientist (Agril. Entomology)
(Retired on 30.9.2012)

4. Dr. PK. Roy, Sr. Scientist (Plant Breeding) (Arid
Legume)

K.V.K. SCHEMES

1.  Dr. AKK. Mishra, I/c Program Coordinator, Jodhpur
2. Dr. Dheeraj Singh, Program Coordinator, Pali

3. Dr. Devidayal, I/c Program Coordinator, Kukma-Bhuj
NATIONAL FELLOW

1. Dr. J.C. Tarafdar, Principal Scientist and National
Fellow (Soil Chemistry/Fertility)

REGIONAL RESEARCH STATION, PALI MARWAR
1. Dr. S.M. Deb, Head (upto 27.8.2012 A/N)

2. Dr. B.L. Jangid, Sr. Scientist (Agril. Extension) and I/c
Head (from 27.8.2012)

3. Dr. S.P.S. Tanwar, Sr. Scientist (Agronomy) (upto
1.6.2012)

4. Shri Pannalal Regar, Scientist (Sel. Grade)
(Soil & Water Cons. Engg.)

5. Dr. Vikas Khandelwal, Sr. Scientist (Plant Breeding)
6. Ms. Monika Shukla, Scientist (Agronomy)
REGIONAL RESEARCH STATION, BIKANER

1.  Dr. N.D. Yadava, Head

2. Dr. M.L. Soni, Sr. Scientist (Soil Chemistry/Fertility)
3. Dr. V.S. Rathore, Sr. Scientist (Agronomy)
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4. Dr. N.S. Nathawat, Sr. Scientist(Plant Physiology)

5. Dr. Birbal, Sr. Scientist (Horticulture)

6. Ms. Seema Bhardwaj, Scientist (Pedology)
REGIONAL RESEARCH STATION, JAISALMER

1. Dr. J.P. Singh, Head

Dr. H.R. Mahla, Sr. Scientist (Plant Breeding)

Dr. N.K. Sinha, Sr. Scientist (Seed Technology)

Dr. P. Raja, Sr. Scientist (Pedology) (upto 26.6.2012)

Dr. Maharaj Singh, Sr. Scientist (Plant Physiology)
(from 16.3.2013)

6. Dr. Dayanand, Sr. Scientist (Agronomy) (upto
30.4.2012)

7. Shri Venkatesan K., Scientist
REGIONAL RESEARCH STATION, BHUJ
1. Dr. Devidayal, Head

2. Dr. Deepesh Machiwal, Sr. Scientist (Soil & Water
Conservation Engg.)

ok wbd

3. Dr. Arvind Kumar, Scientist (Genetics)
Shri M. Shamsudeen, Scientist (Pedology)
5. Shri Sushil Kumar, Scientist (Agronomy)

TECHNICAL
PME
1. Shri Vidyadhar, T-9 (Retired on 30.6.2012)
2. Shri Harish Purohit, T-6
3. Dr. Rakesh Pathak, T-6
4. Shri S.B. Sharma, T-6
5. Dr. Manish Mathur, T-5
IPO
1. Shri B.S. Sankhla, T-6
PHOTOGRAPHY

1. Shri Deva Ram, T-5
2. Shri V.K. Jayalwal, T-5
HINDI CELL

1. Ms. Madhu Bala Charan, Asstt.
Director (OL)

AKMU

1. Shri Mukesh Gehlot, T-6
2. Shri V.K. Purohit, T-6

3. Shri Ramesh Chandra, T-5
DIVISION |

1. ShriAK. Kalla, T-(7-8)

2. Shri J.S. Chouhan, T-(7-8)
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3. Shri Mohar Singh, T-(7-8)
4.  Shri Mukesh Sharma, T-(7-8)
5. Shri P.C. Bohra, T-(7-8)
6. Shri R.S. Purohit, T-(7-8) (Retired on 30.04.2012)
7. ShriAK. Gehlot, T-6

8. Shri P.K. Joshi, T-6

9. Shri Surendra Poonia, T-6
10. Shri Abhay Singh, T-5
11. Shri G.S. Deora, T-5

12. Shri Laxmi Narain, T-5
13. Shri Mangta Bari, T-5

14. Ms. Meena Manglia, T-5
15. Shri M.R. Arya, T-5

16. Shri R.S. Mertia, T-5

17. Shri R.S. Rajpurohit, T-5
18. Shri Sumer Singh, T-5
19. Shri V.K. Harsh, T-5
DIVISION Il

1. Shri S.P. Seth, T-(7-8)

2. Shri J.K. Lohiya, T-6

3.  Shri Abdul Sammad, T-5
4. Shri C.P. Singh, T-5

5.  Shri Gulab Singh, T-5

6. ShriJera Ram, T-5

7. Shri Khet Singh, T-5

8. Shri M.L. Sharma, T-5 (Retired on 31.8.2012)
9. Shri Narain Ram, T-5

10. Shri P.K. Bhardawaj, T-5
11. Shri Prahlad Singh, T-5
12. Shri Rana Ram, T-5

13. Shri S.L. Sharma, T-5

14. Shri S.R. Bhaker, T-5

15. Shri S.R. Choudhary, T-5
16. Shri S.K. Sankhla, T-5
DIVISION il

1. Shri R.K. Mathur, T-6

2. Shri M.R. Bhati, T-5

3. Shri M.S. Solanki, T-5

4. Shri P.S. Rawat, T-5

5.  Shri P.R. Bhil, T-5

6. Shri Ramu Ram, T-5
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DIVISION IV
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Shri Dinesh Mathur, T-6 (Expired on 5.3.2013)
Shri R.C. Bohra, T-6

Shri Bhudha Ram, T-5

Shri Hanuman Ram, T-5

Shri R.S. Chouhan, T-5

DIVISION V
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Shri Hans Raj, T-9

Shri Purshottam Sharma, T-9
Shri Safiullah Ansari, T-9
Shri M.M. Purohit, T-(7-8)
Shri S.K. Vyas, T-(7-8)
Shri Khem Singh, T-6
Shri R.C. Bissa, T-6

Shri AJ. Singh, T-5

Shri A.K. Singh, T-5

Shri B.K. Dave, T-5

Shri B.L. Boss, T-5

Shri B.S. Solanki, T-5
Shri G.S. Khichi, T-5

Shri Girdhari Ram, T-5
Shri K.S. Rambau, T-5
Shri Madan Lal, T-5

Shri P.C. Bawankar, T-5

. Shri R.S. Rathore, T-5

Shri Ramesh Panwar, T-5

. Shri S.N. Sen, T-5

. Shri S.K. Thakur, T-5
. Shri Sodi Singh, T-5
23.

Shri Vijay Kumar, T-5

DIVISION VI
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Shri Roop Chand, T-(7-8)
Shri V.K. Soni, T-(7-8)
Shri G.S. Jodha, T-5

Shri K.S.Jodha, T-5

Shri M.R.Karela, T-5

Shri M.S.Mertia, T-5

Shri N.R. Bhamoo, T-5
Shri R.P. Parihar, T-5
Shri Rupinder Singh, T-5
Shri Suraj Prakash, T-5
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NATIONAL NET WORK PROJECT (RODENT CONTROL)
1. Dr. KIM. Gawaria, T-6

2. ShriR.C. Meena, T-6

3. Shri Ashok Sankhla, T-5

4.  Shri Surjeet Singh, T-5

NATIONAL FELLOW

1. Shri B.N. Sharma, T-5

LIBRARY

1. Shri Tirth Dass, T-6 & I/c

2. Shri Kailash Detha, T-6

3. Shri K.K. Sharma, T-5

C.R. FARM

1. Shri Gitam Singh, T-9

2. Shri Fateh Singh, T-5

3. Shri R.S. Rathore, T-5

C.D. UNIT

1. Shri M.S. Nathawat, T-5

SECURITY SECTION

1. Shri Pramod Kumar, Security Officer
CAZRI HOSTEL

1. Shri Shyam Singh, T-5

REGIONAL RESEARCH STATION, PALI MARWAR
1. Shri B.S. Jodha, T-6

2. Shri S.K. Dashora, T-6

3. Shri P.S. Solanki, T-5

4. ShriV.S. Nathawat, T-5

REGIONAL RESEARCH STATION, BIKANER
Shri J.C. Joshi, T-9

Shri N.P. Singh, T-9

Shri Pratul Gupta, T-6

Shri B.M. Yadav, T-5

Shri Jogeshwar Ram, T-5

Shri R.R. Meghwal, T-5

. Shri Rajeev Kumar, T-5

REGIONAL RESEARCH STATION, JAISALMER
1. Shri K.R. Choudhary, T-(7-8)

2. Shri D.S. Mertia, T-6

REGIONAL RESEARCH STATION, KUKMA-BHUJ
1. Shri M.L. Swami, T-9

2. ShriS.C.Vyas, T-5

K.V.K., JODHPUR

1.  Dr. A.C. Mathur, T-9

2. Shri R.R. Meghwal, T-9
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3. Dr. A.S. Tomar, T-(7-8)

4. Dr. Hari Dayal, T-(7-8)

5. Dr. MK. Gujar, T-6

6. Dr. Poona Kailash, T-6 (from 20.09.2012)

7. Shri P.S. Bhati, T-6

8. Dr.R.P. Singh, T-6

9. Ms. Savita Singhal, T-6

10. Shri V.K. Badgujar, T-6

11. Shri Jagdish Rohlan, T-5

12. Shri Jairoop Ram, T-5

K.V.K., PALI

1. Dr. M.K. Choudhary, T-(7-8)

2. Ms. AishwaryaDudi, T-6

3. Dr. M.L. Meena, T-6

4. Dr. S.C. Kachhawaha, T-6

5. Shri M.S. Choudhary, T-5

6. Shri Tara Ram, T-5

KVK, Bhuj

1. Shri Sanjay Singh, T-6 (from 13.3.2013)

2. Dr. Traloki Singh, T-6 (from 21.2.2013)

ADMINISTRATIVE

1. Shri Sanjay Bakolia, CAO

2. Shri Sujit Kumar Singh, AO (upto 21.4.2012)

3. Shri |.B. Kumar, AO (from 8.6.2012)

4. Shri S. Sugathan, AAO(Retired on 31.1.2013)

5. Shri Joy Varghese, AAO(Retired on 30.11.2012)

6. Shri H.L. Pargi, AAO & DDO

7. Shri Ramesh Kumar Panwar, AAO

8. Shri Ratan Lal Sunkariya, AAO

9. Shri D.M. Sancheti, AAO

10. Shri Achal Singh, AAO (from 6.4.2012)

11. Ms. Sreedevi Mohanan, PS to Director

12. Shri Narsing Ram, PS to Head of Division |

13. Ms. Marriamma Mathews, PS to CAO

14. Shri V.P. Satyadevan, PS to Head of Division Il
ACCOUNTS & AUDIT

1. Shri Ashok Gangwani, SFAO (from 8.10.2012; Retired

on 31.12.2012)
2. Shri Pawan Kumar Tiwari, AFAO (upto 4.11.2012) and
FAO (from 5.11.2012)
3. Shri Sunil Choudhary, AFAO
4. Shri Pradeep Mathur, AFA
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