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Preface

Do Yh & ITAYT R HBRCIBRT
A0TSR | Y dghdl & f[aa & foy ey
3R YRSy 9y Bl H er e & 1 7% uikRerfaet #
Wi Gl & o Ted & B H BRI BT 38T 2 |
WA §H &3 H Je1h =ged U&TH BT & | RAFRIRG
deii BT [P IR BWRRY BT B A
TATRITSA, ST HRT3T, X5y | fawafdernerar, s
IR IR AT FISAl & AT FEANT [T
[ERIEPISHEIEINERES

gl o & 12 RTel & A= 9 udr et
g & ufeil oo H walfte 78 wfderd s
QAT AfhaT | Ieq=~1 WIATR Il R resiiad 2 |
TIfera (araet) ufhar & I Rrarg el § daffis
Il WU (A sgH) 9o (91 wfawra), didrR (77.11
gfererd), SR (56.79 Hfrerd) Td 9rewR (55.82 frerd) H
AT =LA drell (0.03 wferera) # 3 fby v | Heawy
SATET ATg, AUREABINT SelTg AT8 H dAra 3§ gl T (2.81
fear M7 A7) | gop ISR B YH H a1e] vd e
et & aRHT auish gfdwed &1 gr=g ofer (WD) &
famfad favar T |

THaT TeR g1 Ri=TE 9 B© &Fl H gaT1 aqoiiar &l
AR 9 VEI & AT Py A R g aTerha o1 A1 40
ST AR Ui AR | HUR T U AT TS HIROT 98
W 379 HIY A1 T8I 8 € | HTB D BIC 0T H =ARH &Y
Refosli & craoifensl 99 Ygvive aiuisy,  gosT
TEITART, FRIGITT AToAlc, BT DICHT HeflblT-=a7

1 Ud FeIR 77T T o |

IS I & AT SHee / fhe, ST 9 @Y Uh
fore, dic & 14 fb, R & 37 @, Ag=<1 & 20 FAT
T IR BT 39 BT BT U&= S99 | ERITT fhar 737 |

AT T H ORI BT 6T 18 B B gfe Bl S |
IORT &1 UTe A8 ARETS] ATSHl DI UgaTT I TS | gToRT Bl
UTE TR ATl BT ML TGy IR AAe &R 4
T fham T iR 39@T 19 STHT HRAAT AT | 39
¥ 3Rt IR T~ TRIeTor & ford O 78 H fret
JMSHITAY 88004 x HIoTS3MS 2010 /1 (AoTsya 231)
ITETHTH 0020 T x HIOTSRNTE 2008 /8 (FIoTeTd 232) T4
841 U x HIOTSRITS 2010 /11 (FSTSTH 233) BT ANTE e

The Central Arid Zone Research Institute has
undertaken basic and applied research for desertification
control and development of sustainable farming systems for
arid ecosystems and also acts as repository of information on
the state of natural resources. The institute provides scientific
leadership and has developed collaboration with
stakeholders, research institutes/SAUs and other national
and international agencies for generation and transfer of
location-specific technologies.

In 12 arid districts of Rajasthan dominance of
landforms of aeolian process and origin was observed in
more than 78 per cent area of the region. Among the acolian
landforms, sand dunes cover maximum area in the districts
of Jaisalmer (56.79%), Barmer (55.82%), Bikaner (77.11%)
and Churu (91%) and minimum in Pali district (0.03%).
Highest wind erosivity was observed during second fortnight
of July at Chandan (2.81 kg m" s™). Sand, clay and organic
carbon content of soils of arid Rajasthan were satisfactorily
estimated from linear models involving principal
components (PCs) of soil spectral reflectance.

Severe problem of salinity and sodicity due to canal
irrigation was observed in pockets of Narmada canal
command area of Sachore and Gudamalani tehsils. In
extreme saline environments of Little Rann of Kachchh,
halophytes such as Aeluropus lagopoides, Suaeda nudiflora,
Sporobolus marginatus, Cressa cretica, Salicornia sp. and
Chloris gayana formed the dominant vegetation.

Seven genotypes/varieties of C. ciliaris, one variety of
C. setigerus, 14 varieties of moth bean (Vigna aconitifolia),
37 varieties of clusterbean (Cyamopsis tetragonnoloba), 20
clones of henna (mehandi) germplasm and 39 varieties of ber
(Ziziphus mauritiana) were maintained under field gene
bank.

In Lesiurus sindicus eighteen chromosome numbers
were confirmed in meiotic metaphase by observing 9
bivalents. Five new male sterile lines of pearl millet were
identified. Five inbred lines of pearl millet were registered
with the NBPGR and allotted IC numbers. Seeds of these
inbred lines have been deposited with the NBPGR. Three
new hybrids, viz., ICMA 88004A x CZ12010/1 (CZH 231),
CZMS 0020A x CZI 2008/8 (CZH 232) and 841A x CZI
2010/11 (CZH 233)were contributed to initial hybrid trials
(IHT-I (E)) in the All India Coordinated trials. Pearl millet
hybrid CZH 228 has been promoted to advance hybrid trial.
In clusterbean, IC 116866, IC 116865 and IC 329038
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TRAT | FHR ORI AISTSTd 228 B YRATH TRIET0T § Jae+
@ SR TR AFAH Hehx TRIeToT & ol A7 717 7 | 250 TR
SIFUTEY &7 Jedidd UIw g 4 fhar mar s O
SIFUTRY STST 116866, JMMS¥T 116865 3MIR MMS¥T 329038
farvaa g R T |

Hq1 H AoTSUH—16 1 Fa SATET 46T SaTa §aTT |
oy 7R & 22 faRme o9 ureul & qedied H
Auotesta—16 H Sferhad TguRT= AUoTSuid—39 & dIof
IO TS B MR | AT B H{HA ol H Fiel Ad
AT & 33 el | A Fell= WRAT 1270, 1271, 1287, 1308
Td 161 RfEd AT ARARET delgd, &g A, die ’fed
XBTATIHT 3R HIRTST 1 36! dfeg T fRhd 1 |

RIS 7 Ued 7 ) ¥ 85.15 ufoerd, sMR #
92.44 ufcrerd, 3ifaett # 56.18 Ui, HRI=aT H 25.0 Uferd
TAT MIVaT H 59.04 Uferd SHfed dlemRfthod wefdfa
5T | &b &3 & Bl B SLUAY. YAFDHIHR & [oIY Uh
ARY UreTdial [aaiad fhar a1 | aRare Ed & SIUA.T.
GIFHIHRYT & I bl AT (T |

AR HY AL uRYE B 301 e Uiolde &
Ted A= Baal &1 o 122 faeed dior Uar fdar |
HIS B BIORI AlG—2, 3T T BT BIoRI—75 IR qoRT
DI Arore—aTgd—923 B & MW ot W1 vATadl &
Ted IR fPy Iy |

eIl JOTferdl | IRl B JAfSehdd Icaraehal
WIS B AT G I BT R B A7 Gof Bl T8 | JHeaRd &)
P AT BT A AfTBTH YTl SHTGHAT (SR IRIER IUS)
AT # 6 HIeR X 6 HIcR & T&d qof DI TS | THER H
HE—IAF—aTD! & A< AT T aTIDb Ud B
gell (fig, A9 va i) § ¥ 9R, T g GRUTST &
IaaH IATeA i (5 1. X 6 HI.) & AT JTHRA H Ured
BT | Hel USIIfd & geil | +fig g1 dcT g &l bl Jfvet
3Nfee YoTUT B3N | HeheT HICOINH + FoAIgClINT SRl
D AT A BT YH SR AU STEhATH
UJGICH + FATgCINGT SRHINAT & - 1 SiferdhaH
qroT ST d1h! SY=RI &1 Joiar H f&ar| aril &7 40
gfererd &H SMafd & HRT TR41 DI fe SigH 4, #eft @t
e SIRUACT 305 IR S &I fhe STRST 202794 H 31y
foet a1 Gor & oo FRTae <& 778 |

RSTdT & S1d fd (318 2) | el 3R e
TEdId @ Al | B IR BT IATeA 967 | JToRT DI S+Id
faeet RSTRT aToRI @ &3 UaeiH # 27.8—43.3 TH AT SR &I
S fhe THTHASI—778 W 16.8—26.4 €1 BT °RT Ul
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genotypes were found promising among 250 genotypes
evaluated during summer season.

In mung bean mutants, CZM-16 produced highest seed
yield. Among 22 promising lines of watermelon, genotype
CAZJK-16 was the highest seed yielder followed by
CAZJK-39. At Bhuj, cactus pear clonenos 1270, 1271, 1287,
1308 and clones Seedless Santa Margherita Belice, Blue
Motto, Seedless Roccapalumba and Morado exhibited
vigorous growth under field condition.

RAPD banding patterns revealed genetic
polymorphism amounting to 85.15 per cent in Ziziphus
mauritiana, 92.44 per cent in Punica granatum, 56.18 per
cent in Eblica officinalis (Phyllanthus emblica), 25 per cent
in Carissa carandas and 59.04 per cent in Cordia myxa. A
hybrid protocol of DNA isolation was developed to eliminate
the interference of polyphenols, mucilages, polysaccharides
as glucans and cuticular wax for arid fruits. DNA isolation
procedure has been standardized Marwar teak (Zecomella
undulata).

Under ICAR Mega Seed Project, a total of 122 quintal
TFL seed was produced. Nucleus seed of moth bean var.
CAZRI Moth-2, C. ciliaris var. CAZRI-75 and pearl millet
variety CZ-1C 923 was produced under NSP.

In agroforestry and agri-horti systems, productivity of
pearl millet was highest under P. cineraria and that of mung
bean under jujube. The highest system productivity of
rejuvenated ber varieties in terms of ber equivalent yield was
recorded in Gola + mung bean in 6 m x 6 m spacing. In agri-
horti-silvi system with citrus, mopane and shisham trees,
productivity of intercrops, namely clusterbean, mung bean
and Aloe vera was highest with citrus planted at 5Sm x 6m
spacing under Bikaner conditions. Citrus produced
maximum litterfall among citrus, bael and gonda fruit trees.
Cenchrus setigerus + Clitoria ternatia gave maximum dry
matter yield but combination of Dicanthium annulatum + C.
ternatia recorded highest fresh herbage yield at Bhuj. Under
water deficit conditions, varieties GM 4 of mustard, RMT
305 of fenugreek and RD 202794 of barley showed least
reduction in yields.

Green fodder yield increased due to improved variety
of lucerne (Anand-2) in different villages of Jayal and Merta
tehsils. Field demonstrations revealed forage yield of 27.8-
43.3 t ha' from improved varieties of fodder pearl millet
(Rijka bajri) and 16.8-26.4 t ha" from sorghum (SSG-778).
In Kotari block of Bhilwara district, gum induction
technology for exudation of gum from Butea monosperma
was applied and average gum yield was 122 g per tree.

Combination of neem seed powder (400 kg ha®),
Metarrhizium anisopliae, Trichoderma harzianum,

/i N\
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2FCIR T g7l | HietarsT el & diod «<lls # &gfear
#=rRgEf © SUAIRT Us & IR | Ui fod & § i B
Rama g% &1 71 91 | & fa Ul 122 I Ui U
& |

9 urSsR (oo fhel ufy BARR), Hewmsforgm
TSI, gIsdIeH! sifofaH, fARienHgiT  foreiRia
3R MR BT WS (4 e Ul FISIR) BT FIIH 7GR Bl
(QMRoTRI—936) H €M 3R We T A AREWT & forg yHTdY
RET 3R |affdd Iuet U g8 |

THTe dleeid 3eeled g (153 @ Hiex) & BRI
UG Pl I THICR B Hel STHR fhar Iam qeim
gAD ITIRD ATIAT DI FTAM T & ol Tb S
disel fadia fobar | ol Aok ot/ § v aRad=
faSTell g1 yoTrelt faesfRi @1 715 | gRieror # g8 qrar 1
o oY ATeR w9 AI—REHeR & AT 40—50 eiley Ul
fAeTe @1 & | RY=ms HRar e |

ot WR N1 Rved vd aRad-a Raa & e
AR AT IR IS BT AhAATYdS FATAT 7T | STIRT THTS
g 2ofiepRor HefiF T AT Baell & fory udieror faar T
3R 7T &Y IS eIdT 85—90 Ufierd <wl T | U s
HART §1ST (SehTel dTell /R T fder foam 1 |

e AS W IR I I ARYRGR I8 Td a_TS aretl
TR U B AT AT A 49.06 TAT 52.91 TR
wfcrfes off STafds ISt AT & QT4 AqE! H P 58.23 T
59.40 IR UG off | URURDR T & Y b qofedl
@ TS A Bl IH 451.81 AT ofl, 305 faA & ofrd
SIEDIS H AT 3 2026.68 TIICR qAT 321 &1 & grerdral I
2131 SIex g el | SiRaa= uggail # qam a3k gid
QRIS SHHeT: 81.25 7T 388 famT o |

gg UYP WIS i P oI Held dd Rgar W)
3iraa 8.91 wfcrerd ¥ # q2m 10.58 Uferera At 7 gy
TR Tl Bl TS | 98 VD AT ¥ 40 IHRAT & <fTdh
T IUTEA H SIHT T’ 15.61 Ufrerd &l |

WE & B Td AR WAl § ot @rend Ud gHg Sl
538.6 x 10°d 585.6 x 10° fh.UT. S UfT 9 off Tafds AFG
DI Fyoll MITIHAT 1524.6 x 10° T 1287.7 x 10° fB.UT. A
ufr g9 off | I8 A AN, Y SR Wed WWIE R @ DI
TS

°lE 9 59 AU WAl § 79 i 9T M d
Vew gldvariee USid udel s | g & Hedl H
14000—15000 BIE &I $Hals WX did b Uofa fAfeaw
SMNIRT TAT 11500—17500 HIC &I S dd HARARC
(ATAICT f@A73I7T]) T T |
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Paecilomyces lilacinus and FYM (4 tha") resulted in highest
protection of clusterbean (RGC 936) against plant mortality
due to termites and root rot and resulted in maximum seed
yield.

PV clad enclosure structure (15.3 m’) was successfully
tested with tomato crop. A thermal model was developed to
predict the inside temperature of the enclosure. A change
over switch facility, protected agriculture system and earth
tube heat exchange based temperature regulating facility
were developed for AC solar pump system. Pressure-
discharge relationship of solar pumps revealed a discharge of
45-50 litres per minute with 9 mini-sprinklers.

Ber grader was successfully operated with modified
solar PV system having change over switching mechanism to
overcome the problem of providing the initial torque. Cumin
cleaner cum grader was improved and its efficiency is now
80-90 per cent. A new design of water melon seed extractor,
operated by 0.25 hp electric motor, was developed.

In Tharparkar cattle average water intake was 49.06
and 52.91 litres day' for stall fed and grazing animals,
respectively which was lower than the water intake of Rathi
cattle (58.23 and 59.40 litres day ', respectively) during May
to mid-June. The age at first calving in Tharparkar herd was
45+1.8 months; the average lactation yield was
2026.68+97.38 litres in 305 days and 2131.51 litres in a
lactation period of 321 days. The dry period and calving
interval were 81.25+£14.56 and 388.25+£27.40 days,
respectively.

At farmers' field, average increase in daily milk yield of
buffaloes and cows was 8.91 and 10.58 per cent, respectively
due to feeding of multi-nutrient feed block. Feeding of multi-
nutrient mixture to 40 lactating goats resulted in average
increase in daily milk yield by 15.61 per cent.

In cold arid region of Leh, total food grain and milk
energy produced in villages Phey and Nang was 538.6 x 10°
and 585.6 6 x 10°KJ year” while the requirement of human
population was 1524.6 x 10° and 1287.7 x 10°KJ year”,
respectively. The energy deficit is made up through purchase
of meat, milk and food grain.

In Leh region, mice (Mus booduga Gray) from crop
fields and Rattus pyctoris (Hodgson) (Rattus turkestanicus
Satunin) from shops and godowns were trapped. Voles
(Phaiomys leucurus Blyth and Pitymys leucurus Blyth) were
observed in grass lands at 14000 to 15000 feet and marmots
(Marmota himalayana) were observed at 11500 to 17500
feetaltitude.

Fifty five field demonstrations and training
programmes were organized in the village Utamber of




aififes gferae 2014-15
Annual Report 2014-15

SEQR Tl & 7ifg ISR # 55 BN Uaei Ud &
femToT UfRreror SrRieH AT fhy T | YoiTeR, wig 3iR
e Al H AEEIS A R BEEl B aRierR |
HTolse TR F918 TS | UiE AR SUSRON $T SIEYR AR
UTell & e Uep T1q H Yaeid =g =g b 1T |

SRR 7ol & disarfedn g § @% 9 &) Bl
DI I (BT, 9 BT @ell qAT AHAT BT YN, Bl
fRRIzroT, a71fe & 86 &1 el AT foby T |

feardl SU—ATSHT & fid faf= fSral & 1731
AT ST 8¢ | STl &, arTar, gl gurR, e
B IR, UYEF FEE, AlFeTsll B HehdRo @ fory
AIa AT e afRievr anfe AR oAt o
& TET D S |

§e1 5783 A, pue Afgay, femefl vd wRerl
ATABIRAT =1 PV Tehei1ep T s BT YA {7 | A=
T, e SrgHaT IS Ud 6.1, & §IRT 337 Ufereror
BTRIHH BB B U AT BT T | U fbar Herm va
TR feaw 24 RIaqwR 2014 &1 AR fHar Tar o
YT TSR @ SRS RSl & ST 1900 faham™ =
AT forr | v o1 faf=T s’ W wRel qwr # 20
geeli=T STRAITd 1 a1 S+ 91T fora |

qa AT e BRISH B 3TTd 31 dS=idhl, 9
THId 3R 10 WeNIe wHarRal 3 A= ufdefor
HRIEH H 9N forar| gae AfaRad 25 dd-a 8k
URTNI HHATRAT = BIoNI § A, BERMEE & hdhoc
g Ry o ufderor & W fomm| <1 eRiEmen, uh
ST |, U ofg UIushd 3R ©: YR HRisH
AT fpy T | AR W) eed garg (3. LUA.
) T BRI Td AMIG dRICH Ugde fofics, drey
fafaerar sik fram 1freR wfdrdRor (Y @R THamRY),
JMS.LARAMS., NuY 3R e & dra wwsiar o= 3
HEIAT UG B |

# @iy vd v TTfafaferal # Aaq e 8 9 &
1 deiel B g9 Ufades # ufafafed sl & forg
gJaTE ol g, a7 Uides FRTed iR UeRE Affd &
e Ud ) Wel §RT 59 Ufides ®f TR &)+ & folu
by U gl & foTq =gdre < § |

I [T e
BRG] 39Th
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Jodhpur district to increase income of farmers. Satellite
nurseries in Bhujawar, Bhandu and Chandan villages were
established at community land in participatory mode for
mass seedling production. Five solar devices were selected
for dissemination in one village each in Jodhpur and Pali
district.

To maximise the yield, improved technologies, like
high yielding varieties, application of neem cake and
marusena, and rodent control; 86 demonstrations were
conducted during, summer, kharif and rabi seasons in
Bheenjwadia village of Osian tehsil of Jodhpur district.

Under Tribal Sub Plan (TSP), 1731 tribal people
benefitted in different districts of the country. Various
interventions like quality seed of improved varieties, water
management, horticulture, soil amelioration, soil fertility
management, livestock management, and HRD trainings for
women empowerment were taken up under the plan.

Total of 5783 farmers, farm women, students and
central/state government officials visited ATIC. In all, 337
trainings were organized for farmers and farm women. A
farmers' fair cum farm innovation day was organized on 24"
September in which 1900 farmers from arid districts of
Western Rajasthan participated. The institute organized/
participated in 20 exhibitions on different occasions across
the country.

Under HRD programme, 31 scientists, 9 technical and
10 administrative personal attended various trainings, while
25 administrative and technical personals were provided
training at the institute by NAARM, Hyderabad faculty. Two
workshops, one brain storming session, one short course and
six trainings were organized at the institute. The Institute
Technology Management Unit (ITMU) facilitated signing of
MoUs between CAZRI and Sowbhagya Biotech Private
Limited, PPV & FRA, IARI, PAU and BITS Ltd.

I am thankful to all the scientists for their contribution
in research and extension activities, which are reflected in
this report and to the chairman and members of the editorial
and publication committees for their sincere efforts in
production of this report. I hope the annual report will
provide useful information to scientists, extension workers,
farmers and other stakeholders involved in sustainable
development ofthe arid regions.

R.K. Bhatt
Director (Act.)
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Executive summary

TdhiGd UTefde FAYd  Joaidd, Ydigd SR
TRARADRT

GfRFH] ISR & <dTaRT, WReT, Iilal Ud IRTE &
3 22 Tl # Wi AARF! & AeoT | UdT =l {6
YRIG—ATIT TE H o TG AR & (e THEaT R
ST € | IRST SR ISl WE & Tidl H Selle Hami o
YT QRIT T 1T Bl §7 &3] B Ml BT el Aol & e
2| AR, TSIl U4 IS DI JaRI H Sfdd Bred
(0.05—0.34 Hftrerd) iR HRBRE (2.24—12.02 fHaT. ufer
TICWR) HH AT H qUr uelRrm (s6—281 fhIm wfa
TICIR) HEIH AT H UHIT AT | TG B B H GO,
TR, /IS, I 3R el 79 & Safd [ Il 0 9oid o
SRS YT fPU S E |

GfRFHT oI & 12 Riell vd RRIE! @F 9 dediel
BT AT gear € f a¥e owee # Haffdes 78
gfaerd =R elifergd  (araen)  ufhar § S
RreTTpfasl g1 sresifad €| a8l 12 ufder g—urT W
WfAe (FERT) fshaT 1R 6 Ui Y—H1T IR SYSIe
(rTeBTe) UfohdT BT SNfdraT & | waiferad ufthar | S~
TATR A H Haled argedT WU (A7 ) SR (56.
79 Uferd), IeHR (55.82 ufrerd), SiemR (77.11 wfaerd )
Td % (91 Ufererd) H UTq 1, 98] <A urell (0.03 Hferd)
# faf>a fag | urell Rrer § wowereliar o Refd &
AFfEET § grn 737 6 Rl &1 T 316 wfaed &3
HORIHROT &I FfehaT I JIfad 8 | 981 13.82 Tfcrerd &
TTRIAT / IFelTIdT 9, 4.51 UL &5 STeild 3TRed 9, 4.
23 UIererd & grivdfcres Ua 4, 1.3 Ufererd & arg 3fuRe
{ YA & | T 7.5 IR &3 deer ® o &Y &
foTT QU 2 | Belld) dedlel & a¥ 2005—06 @& 1:50,000
& AERA H Y 9 &3 5266.81 A [HAL o AI fH
2012—13 H 1:10,000 YA WX 5652.74 a3 b+, Urm 17 |
31 IRE WA &7 0.06 I fhH. I 24.95 a7 fHH. AR
GETRIYOT &3 0.10 a7 . A, 37 5.84 & b A1, 81 1T |

SITAlR U9 9reWR & THaT e} hHAS & § IR U4
AR &3 BT G131 BI UET SIfddh HIa- Gd BRBRA D
R H 65 TG 33 YIS dd P eIy STy qrere & 73T
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Integrated Natural Resources Appraisal, Monitoring
and Desertification

The village level monitoring of natural resources in
Dewatra, Kharda, Rajola and Shergarh sites revealed that the
terrain of villages in Shergarh-Chaba cluster can be best
described as duny with long parabolic dunes. The alluvial
plains are dominant in Kharda and Rajola sectors. The soils
of Dewatra, Rajola and Shergarh are low in organic carbon
(0.05-0.34%) and phosphorus (2.24-12.02 kg ha™), and low
to medium in potassium (56-281 kg ha").The major kharif
crops include pearl millet, clusterbean, moth bean, mung
bean and sesame whereas in villages where groundwater
quality is good rabi crops like wheat, mustard, cumin and
castor are grown.

A geomorphology map along with lineament database
for 12 districts of western Rajasthan and three tehsils of
Sirohi district indicated dominance of landforms of aeolian
process and origin in more than 78 per cent area of the region,
though there was district level variability. This is followed by
12 per cent area under fluvial and 6 per cent area under
denundational origin. Among the aeolian landforms, sand
dunes cover maximum area in the districts of Jaisalmer
(56.79%), Barmer (55.82%), Bikaner (77.11%) and Churu
(91%) districts and minimum in Pali district (0.03%). Land
degradation mapping of Pali district showed that about 31.6
per cent area is affected by processes of desertification.
Salinity/alkalinity has affected maximum area (13.82%),
followed by water erosion (4.51%) and vegetation
degradation (4.23%). Wind erosion is meagre (1.3%). About
7.5 per cent area is under rocky habitat and not usable for
agriculture. Land use/land cover mapping of Phalodi tehsil
covering 8449.98 sq. km area has been completed at
1:10,000 scale. Distinct change in the cropland class has
been observed. It was 5266.81 sq. km in 2005-06 mapping on
1:50,000 scale whereas it was 5652.74 sq. km in 2012-13 on
1:10,000 scale. Similarly, area under mining has increased
from 0.06 sq. km to 24.95 sq. km and area under forest
plantation has increased from 0.10 sq. km to 5.84 sq. km
during the same period.

The soil resource characterization of Narmada canal
command area in Sanchore and Gudamalani tehsils of Jalore
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and Barmer districts revealed severe problem of salinity and
sodicity in the area due to canal irrigation. Among various
soil quality parameters, SOC and P accumulation by 65 and
33 per cent, and K depletion by 18 per cent was found in
irrigated croplands. In benchmark soil series of Jalore
district, available sulphur ranged from 0.12-16.4 mgkg™. All

the sulphur fractions, in general, decreased with depth. Low
rainfall areas contain major part of sulphur in inorganic
forms. Soil enzymatic activities also showed decreasing
trend with depth.

Energetics of the production system of village Phey and
Nang revealed that total food grain and milk energy
produced in villages Phey and Nang was 538.6 x 10° and
585.6 x 10" KJ year' while the requirement of human
population was 1524.6 x 10° and 1287.7 x 10°KJ year”. The
energy deficit was made up by purchase of meat, milk and
food grain.

Field surveys were conducted in Little Rann of
Kachchbh to assess the ecology and distribution of halophytes
under different saline environment. Soil salinity in the
surveyed area varied from 0.32 to 64 dS m". At extreme
saline environments halophytes such as Aeluropus
lagopoides, Suaeda nudiflora, Sporobolus marginatus,
Cressa cretica, Salicornia sp. and Chloris gayana forms the
dominant vegetation.

Biodiversity Conservation, Improvement of Annuals and
Perennials

Total of 111 accessions of L. sindicus, 85 accessions of
C. ciliaris, 42 accessions of C. setigerus, 47 accessions of P,
antidotale, 24 of Cymbopogon species, 2 of P. turgidum, 9 of
Clitoria ternatea, 2 of Lablab purpureus and 1 of Indigofera,
11 of Prosopis cineraria, 15 of Acacia senegal, 24 of
Salvadora oleoides, 11 of Tecomella undulata and 20 of
henna were maintained at research farm. In mung bean,
CZM K-1; in cluster bean, Maru Guar, Guar M-83, GDM-1;
in cow pea, CAZC-B; in horse gram, Maru-Kuthi-1, CRHG-
20 and Indira Kulthi-1; in moth bean, CAZRI moth-2; in
pearl millet, CZ-1C 923, CZP 2K-11, CZP 902, CZP 905, and
CZP 906; in C. ciliaris, cv. CAZRI 75 and genotypes
(CAZRI 358, CAZRI 585, CAZRI 2178, CAZRI, 2221); in
C. setigerus,cv. CAZRI 76 were multiplied and maintained.

Twenty seven genotypes of L. sindicus were selected
for RAPD analysis. Ten genotypes of Cenchrus ciliaris were
evaluated in the fifth year and maximum green fodder
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yield (8.6 t ha') was obtained from IMTCC-10-1, whereas
dry matter was maximum from IMTCC-10-3 (2.9 tha™).

Five new male sterile lines of pearl millet were
identified and named as CZMS 0023 to CZMS 0027. Four
hundred five breeding lines/germplasm of pearl millet were
evaluated and out of these 115 promising progenies were
selected. Under AICRP trials, 115 hybrid combinations were
made by crossing ms lines with CAZRI restorer lines.
Among six populations, nine hybrids, 18 inbreds and 12 male
sterile lines evaluated during summer season, populations
CZP 2K-9, CZP 9603 and CZ-IC 923; hybrids CZH 233 and
CZH 227; inbreds CZ12002/6,CZ12012/13;CZ12011/7 and
2012/5, and male sterile lines CZMS 21B and ICMB 93333
performed well under high temperature conditions.

Among 28 accessions of barley evaluated at Leh,
accessions BGR-126, IC 328648, BGR 57, IC 429889, PI
429902, IC 393960 and BGR 87 performed well with regard
to seeds per spike and tillering.

Fifty promising mutants of mung bean developed by
gamma irradiation of the parent varieties, viz. S-8, K851 and
RMG-267 were evaluated under rainfed conditions. Mutants
CZM-16 produced highest seed yield (833 kg ha™) compared
to parent varieties (417-521 kg ha'). Large variation
observed in assimilatory surface area (452-1751 cm’ plant ™),
leaves number (5-15 plant'), dry weight (9.22-26.66 g
plant™), pod numbers (10-119 plant™) and seed yield (275-
550 kg ha") of mung bean indicated wide variability existing
among its genotypes.

Three genotypes (IC 116866, IC 116865 and IC
329038) were found promising among 250 clusterbean
genotypes evaluated during summer season.

Evaluation of 240 chickpea recombinant inbred lines
(RILs) along with their two parents (ICC 995 — low protein;
ICC 5912 — high protein) showed that ICCRIL07-0029,
ICCRIL 07-0112, ICCRIL 07-0147, ICCRIL 07-0183 and
ICCRIL07-0210 were early in flowering (~60 days) with no
incidence of Fusarium wilt or termite damage.

Among 22 promising lines of watermelon, genotype
CAZIJK-16 was the highest seed yielder (169.6 g plant™)
followed by CAZJK-39 (163.4 g). Further, 87 F, progenies of
seed purpose watermelon were evaluated and maximum
seed yield per plant was of progeny SPS-5 x EC- 677190-21-
2-56 (140.7 g) followed by DRB-653 x DRB-661-28-2-68
(127.5 g).
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Thirty three clones of cactus pear were multiplied in
pots at RRS, Kukma-Bhuj. Four months after transplantation
in field, 14 clones showed 100 per cent survival, 8 clones had
90 per cent survival and 8 exhibited more than 50 per cent
survival. The number of cladodes produced varied from 1 to
11. The clone nos 1270, 1271, 1287, 1308 and clones
Seedless Santa Margherita Belice, Blue Motto, Seedless
Roccapalumba and Morado exhibited vigorous growth
under field condition.

Thirty germplasm of Grewia tenax were collected from
Jaisalmer (13), Jodhpur (5), Pali (11) and Barmer (01)
districts representing diverse habitats and rainfall gradient
ranging from 100 to 450 mm. In case of Indigofera
oblongifolia five germplasm were collected from Jaisalmer
(1) and Pali (4) districts.

Molecular characterization of 8 accessions of karonda,
eight varieties of aonla (Anand-2, Banarasi, Chakaiya,
Francis, Krishna, Kanchan, NA7 and NA10) and thirteen
accessions of gonda (Cordia myxa) was done through RAPD
analysis.

Seed inoculations of Accacia senegal with Rhizobium
culture enhanced seed germination, induced nodulation by
three to five times and improved the seedling growth as
compared to untreated seeds.

Average pod yield, 100 pod weight, seed yield, number
of seeds per pod and 100 seed weight were more in
vegetatively propagated Prosopis cineraria plants (197.8 g
tree”, 132.3g,29.2 gtree”, 6.9 pod, 4.0 g, respectively) than
the plants raised from seeds (107.5 g tree”’, 969 g, 11.3 g
tree’, 4.7 pod” and 3.4 g, respectively). Mean dry fruit
yield/shrub of fruit bearing Salvadora oleoides shrubs was
4.06 g and it ranged from 1.17 g for accession no. 209 to
13.45 gforaccessionno. 215.

Leaves of 228 trees (37 populations) of Marwar teak
(Tecomella undulata) representing red, orange and yellow
coloured flower bearing trees, were collected for DNA
isolation from 8 districts of Rajasthan.

Under ICAR Mega Seed Project, a total of 122 quintal
TFL seed was produced. Nucleus seed of moth bean var.
CAZRI Moth-2 (3.7 kg) and C. ciliaris var. CAZRI-75 (2.15
kg) was also produced under NSP (BSP). Seed of open
pollinated pearl millet variety CZ-IC 923 (50.0 kg) was
multiplied in isolation.
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Integrated Arid Land Farming System Research

In agroforestry and agri-horti systems, productivity of
pearl millet (989 kg ha") was highest under P. cineraria and
that of mung bean (401 kg ha") under jujube. The highest
land equivalent ratio was recorded under P. cineraria for
intercropping of pearl millet with mung bean, dew gram and
clusterbean viz., 1.15, 1.24 and 1.14, respectively. The
productivity of various pastoral systems in IFS increased by
3.2-2.7 times compared to natural pasture.

The growth of citrus, mopane and shisham trees in agri-
horti-silvi system was higher than their sole planting. The
productivity of intercrops, namely clusterbean (1692.5 kg
ha™"), mung bean (886.3 kgha™) and Aloe vera (10.36 ton ha™)
was highest in intercropping with citrus planted at 5 m X 6 m
spacing.

Under rainfed condition, production of clusterbean,
cowpea and C. fistulosus in ber and khejri based farming
systems was 368 and 359 kg ha”, 450 and 435 kg ha', and
12208 and 11958 kg ha', respectively. Supplemental
irrigation from harvested rainwater at critical growth stages
of the crops improved biomass yield of clusterbean, cowpea
and C. fistulosus to the tune of 23, 27 and 19 per cent with ber
and 22,31 and 16 per cent with khejri, respectively.

Interaction effect of rejuvenated ber varieties with
intercrops revealed that yield of all the three intercrops i.e.
mung bean (793 kg ha™), pearl millet (1785 kg ha™) and senna
(600 kg ha) were higher with Gola in 6 m x 12 m spacing.
Overall highest system productivity in terms of ber
equivalent yield (13612 kg ha") was recorded in Gola +
mung bean in 6 m x 6 m spacing and minimum in Umran +
sennain 6 mx 12 mspacing (3499 kgha™).

The combination of Cycocel (100 ppm) and
Pactobutrazol (200 ppm) was found effective for improving
seed set and seed yield in sewan grass. The foliar spray of
salicylic acid, thiosalicylic acid and 5-sulfosalicylic acid in
clusterbean increased total chlorophyll content (13-25%),
superoxide dismutase activity (11-40%) and ascorbate
peroxidase activity (14-45%) compared to water spray
control.

Cumin yield increased by 86.2 per cent with neem cake
application, 264.2 per cent with the biopesticide spray and
303.6 per cent with the use of both, over control. Yield
increase with manure application @ 1.5, 3.0 and 4.5 ton ha’'
was 41.5,67.5 and 127.9 per cent, respectively over control.

s\




aififes gferae 2014-15
Annual Report 2014-15

VBT WIS + FAZSIRAT Sx =R (5502 .
I 2FR) B AT 7 AfBIH Yh TG AT
SIS H=2fIIH TgcicH + FlgcliNar ex=ferar (9787 T
g BFIR) @ IATTRA 7 IAfHTH qO IS qradl

SUART & gor 4 faan |

a1 IRD 22 9 TH ITORT BT FRAR el BRA W
332 f&.3M. U BFCTR TS BT ST F3M | 20 31X 40
fhell TaoT U BaCIR & ATIANT | 3Tl BT SaTeH
HHRT: 370 AT 395 b UT. U BaFCIR UTST 83T | 2.5 AR 5
T SIfde WTe & SUANT U HA: 459 AR 561 fh.IT. ITS
T B3 | AT TS T U (687 foh.31T. wfey Baee) 5
T Sifde @ 3R 40 fH.31. T30 dfd gacaR BT AYTh
HY A JRANT B IR U 8 | Sifded WIe & SUINT H Pla
T LADTD H ghg G0l DI TS |

HTR &3 ¥ g B B 3g QUf RiaE &1 g
20 UfRIa &8 RS A3 &1 YT @ 120 fban ufd
TICITR T X fEH IJUST TAT ST STUTGH AT U B

2g SUYdd Uy Y |

IIORT G TR @ ST ATH0UT Bl STel =JAaT d gRReraf
H oTdlerad &I Siid | I8 AT 8T & & Aorsua—225,
AIoTeUa—227, HIoTe—2%H—09 T HoTe—2®—03 Bl A= #
TR YR AN 7 &7 # foram 51 | 2 | g=i TaR
TR H SiUgoil—825 Ud TaGil—884 &l Widwd & JUR
AT # B H forar ST AHaT B |

Wl TSI & gelt 3§ g gIRT (119.2 I Uiy avf #Wie),
SSAT H BT gIRT (168.6 T Ufd a3 Hiex) g gl # a7l
O gRT (38.9 U T avf #iex) =y yoifara @t et
31f&re gofua gai |

WoTS! SMRT By arfial Jormell § A8 3R &R
BT Dl ST HTST UGTaR HHYT: 132.78 T 311.11 {2,
YUITell H 9 Bl BT Id FTST USTaR I 128.92 T
431.56 .1, U IR &1 BT TS |

forse / foiMReEe @ =1 B @== &= 3
fo0 T 9 AT H BT BT ATAT 50.1—74.0 R & HeH
TS TS | 39 A § ASEISH &I AT 0.1—0.5 Tferd off |
g IR T e IR H BIEA T SO Bl SeTHH
HATAT HHET: 53.79 T 0.134 Tfrerd off | HeauR o UicRrad &f
gl Teiel s AaReT & fordl 319 & 9 Ua daciian
D TEA DI TS |

e,

. 9.4
PRIBR! ARIA |

Executive summary &

%,
e o
iSO

Spray of biopesticides prevented mycoplasmic infection in
87 per cent plants of sesame and bacterial leaf blight disease
in 92 per cent plants of clusterbean.

Cenchrus setigerus + Clitoria ternatia (5502 kg ha™),
gave maximum dry matter yield but combination of
Dicanthium annulatum + C. ternatia (9787 kg ha™) recorded
highest fresh herbage yield compared to other treatments.

Continuous cropping of pearl millet without fertilizer
application produced 332 kg grain ha' in 22" year.
Application of 20 and 40 kg N ha” significantly increased
grain yield (370 and 395 kg ha”, respectively) over control.
Application of 2.5 and 5 t FYM alone produced 459 and 561
kg grain ha”, respectively. The maximum grain yield (687 kg
ha™) was obtained with the application of 5 t FYM along with
40 kg N ha'. Carbon management index was markedly
greater for all the INM treatments than that for inorganic
fertilizer treatments.

Irrigation at 80 per cent of ETm and 120 kg N ha’
application were found to be appropriate irrigation and
nitrogen application rates for wheat for higher production
and water productivity in Bikaner region.

Among the genotypes screened for resilience under
water stress, pearl millet genotypes CZH-225, CZH-227,
CZ-2K-09 and CZ-2K-03 were identified as promising for
future improvement programs. Similarly, GAUG-825 and
HG-884 were promising genotypes of clusterbean.

Citrus produced maximum litterfall (119.2 g m®)
among citrus, bael and gonda fruit trees. Between the shrubs,
Calligonum polygonoides (168.6 g m”) accumulated more
litter as compared to Haloxylon salicornicum (46.7 g m”).
Litterfall from Cenchrus ciliaris (38.9 g m”) was more as
compared to Lasiurus sindicus (21.7 gm™).

The average grain yield of moth bean and clusterbean
under P. cineraria based agroforestry system was 132.78 and
311.11 kg ha" respectively, while their grain yield under 7.
undulata based agroforestry system was 128.92 and 431.56
kgha respectively.

Carbon content in nine samples of lignite collected
from different mining sites in Barmer district varied widely
(50.1-74.0%). Maximum C and N content in the humic acid
prepared from the lignite samples were 53.79 and 0.134 per
cent, respectively. Three fungal and one bacterial isolates
showing K solubilisation ability from feldspars were
isolated.
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The bacterial endosymbiont, Bacillus subtilis REN15N
was found to increase pod and haulm yield of groundnut by
20.5 and 21.5 per cent, respectively up to soil salinity level of
3 dS m". Another bacterial endosymbiont Bacillus firmus
J22N enhanced pod and haulm yield of groundnut only under
non-saline conditions. Inoculation with B. tequilensis did not
affect the yield of groundnut.

Integrated Land and Water Resources Management

Soils in Baorali-Bambore watershed are moderately
alkaline, non-calcareous with soil organic carbon content of
0.05 to 0.2 per cent. Soils have moderate amount of available
potassium (117-280 kg ha') and are low in available
phosphorous (<10 kg ha™). Runoff varied from 18.9 to 26.7
per centat Gauge-Iand 20.1 to 27.9 per cent at Gauge-I1.

Under TSP project in Bernia watershed, improved
kharif and rabi crop production technologies were
demonstrated. Seeds of improved varieties of paddy, urd,
wheat and gram were distributed along with fertilizers. Five
hundred seedlings of mango (Mallika) plants were given to
110 farmers. Three rainwater harvesting tanks of 21000 litres
capacity were constructed at selected locations. Sixty four
soil samples were collected from different locations to
prepare soil health cards.

Clusterbean yield ranged from 363 kg ha" in T4 (disc
harrow with planking + bio-strip of snap melon) to 1029 kg
ha' in T3 (disc plough + disc harrow with planking), while
sesame yields varied from 104 kg ha" in T4 to 636 kg ha in
T2 (disc harrow with planking). The minimum yield of both
clusterbean and sesame crops in T4 may be attributed to
utilization of water by snap melon (kachra) crop. However,
on equivalent yield basis, T4 produced maximum yield with
both clusterbean (4736 kg ha") and sesame (1418 kg ha™).
The yield of kachra was higher with clusterbean (11530 kg
ha") than with sesame (8580 kgha™).

The field experiment on deficit irrigation indicated that
water deficit during most sensitive stage (30-60 DAS) led to
yield reduction to the extent of 52 per cent in groundnut,
35.03 per cent in mustard, 35.8 per cent in barley and 40.29
per cent in fenugreek with water productivity of 2.7, 3.7, 6.4
and 2.6 kg ha' mm’ respectively. Different varieties of crops
responded differently to water deficit conditions and
varieties GM 4 (11.6%) of mustard, RMT 305 (9.5%) of
fenugreek and RD 202794 (9.7%) of barley showed least
reduction inyields.
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In Kukma watershed, rainfall-erosivity factor was
observed to be linearly related to annual rainfall for three
years. In southern portion of the watershed, values of slope-
length factor are low (0.3) and the values of slope-steepness
factor are high (>1) where the topographic elevation and
slope arerelatively high.

Improvement of Livestock Production and Management

Average water intake of Tharparkar cattle was 49.06
and 52.91 litres day' for stall fed and grazing animals,
respectively which was lower than the water intake of Rathi
cattle (58.23 and 59.40 litres day ™, respectively) during May
to mid-June. However, the water productivity of stall fed
Tharparkar cattle was 127 ml milk per litre of water intake
whereas in Rathi it was only 89 ml milk per litre of water
intake. Similarly, grazing lactating Tharparkar -cattle
produced 124 ml milk per litre of water intake whereas in
Rathi it was 97 ml milk per litre of water intake.

The age at first calving in Tharparkar herd was 45+1.8
months; the average lactation yield was 2026.68+97.38 litres
in 305 days and 2131.51 litres in a lactation period of 321
days. Animals produced peak yield of 9.96+0.58 litre in
lactation. The average fat percentage in milk was
4.1140.063. The dry period and calving interval were
81.25+14.56 and 388.25+27.40 days, respectively.

Feeding trials of multi-nutrient feed block (MNB) were
conducted at 38 farmers' field for 19 lactating buffaloes and
22 lactating cattle. An average increase in daily milk yield of
buffaloes and cows was 8.91 and 10.58 per cent, respectively
due to feeding of MNBs. Feeding trial of multi-nutrient
mixture was conducted on 40 lactating goats in 10 villages
resulting in average increase in daily milk yield by 15.61 per
cent. About 168 quintal of wheat straw was treated with urea
at 74 farmers' fields and benefiting 150 animals.

Improved fodder production technologies for year
round fodder production were demonstrated at 143 sites in
different villages of Nagaur district. Green fodder yield of
lucerne (Anand-2) ranged from 48.5 to 54.8 tha in different
villages of Jayal and from 64.7 to 83.8 t ha" in villages of
Merta tehsil. The increase in fodder yield due to improved
variety was 17.7 and 15.1 per cent compared to the local
variety. Green fodder yield of oat ranged from 20 to 43 tha’
from two cuttings. Similarly fresh tuber yield of fodder beet
was 60-97 t ha” in addition to 8-15 t ha green leaves. Field
demonstrations revealed forage yield 0of 27.8-43.3 tha from
improved varieties of fodder pearl millet (Rijka bajri) and
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16.8-26.4 t ha" from improved variety of sorghum (SSG-
778). Rijka bajri cultivation was preferred by farmers
because of its low water requirement compared to that of
SSG-778.

Improved pasture of Cenchrus ciliaris and Cenchrus
setigerus grasses were developed at grazing land of
Beriganga area of Jodhpur and Gaushala land of Harsolav
village in Nagaur district. Dry forage yield of C. ciliaris and
C. setigerus ranged from 1.3 to 1.5 t ha” under shallow-soil
condition of Beriganga area and 1.4 to 1.8 t ha at Harsolav.
The productivity of sown pasture was very high compared to
natural vegetation (0.2-0.5tha™).

Plant Products and Value Addition

In Kotari block of Bhilwara district, exudation of gum
was noticed 4-5 days after treatment of Butea monosperma
plants with gum induction technology, which further
continued up to 4-6 days. Average gum yield was 122 g per
tree.

Gum production from A. senegal at Bhopalgarh farm
was 129 g per tree when half of normal dose was applied,
however full dose of gum inducer (195 mg ethephon ml" of
solution) + 2 irrigations + manuring resulted in production of
gum Arabic to the tune of 189 g per tree.

A. senegal trees growing in five different landforms
were treated with gum inducer. Gum exudation started five
days after treatment in duny and deep sandy areas. In mixed
dunestdeep sand formation, gum exudation started after
seven days and in deep sand+gravelly formation, gum
exudation initiated 10 days after the treatment. Gum
exudation process started after 13-14 days in case of gravelly
land forms. The gum Arabic production was highest on sand
dunes followed by dunes+deep sand formation and lowest in
gravelly land form.

Aromatic herbs namely coriander, mint, fenugreek and
spice namely green chilli were dried in solar drier and quality
of dried products was found to be good. Economic analysis
revealed the annual profit of about ¥ 65,949 with a payback
period of 1.5 years.

Baked functional foods' ingredients were optimized
with 5 and 10 per cent supplementation with locally
available, naturally occurring plant material viz., ber,
tomato, Prosopis juliflora mesocarp and green leaves of
fenugreek/mint. The nutrient analysis of the developed
breads revealed that calorie, protein and fat content
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improved in bread supplemented with these products in
comparison to unsupplemented breads.

Integrated Pest Management

Combination of neem seed powder (400 kg ha'),
Metarrhizium anisopliae, Trichoderma harzianum,
Paecilomyces lilacinus and FYM (4 tha™) resulted in highest
protection of clusterbean (RGC 936) against plant mortality
due to termites and root rot and resulted in maximum seed
yield of 1107 kg ha", whereas sole application of FYM in soil
resulted in least protection. The most effective treatment
against termites was soil amendment with neem seed
powder, M. anisopliae and FYM; while the most effective
treatment against dry root rot was soil amendment with neem
powder, T harzianum and FYM; in terms of plant mortality
caused by the respective causal agents.

Combined application of three bio-agents (P. lilacinus,
T harzianum and M. anisopliae) proved superior in
improving the fresh root and shoot weight as well as in
reducing nematode population in chilli crop compared to
their individual effects. In tomato also combined application
of all bio-control agents caused maximum increase in root
and shoot weights (52 and 54%) and reduction in gall
numbers and nematode population (60 and 59%) over
control.

Clusterbean genotypes BG-3, HG-258 and RGC-936;
horse gram genotypes AK-24, AK-42, BGH 13-1, BHG 13-
2, CRGH-22, CRGH-23, DHG-1, Maru Kulthi-1, VLG-37
and VLG 38, and all entries of moth bean (RMO-435,
Jawala, RMO-40, RMB-25, RMO-225, RMO-257, RMO-
423, Maru Moth-1, GMO-2, GMO-1, CZM-1, CZM-3,
IPCMO-880 and CZM-2) were found to be resistant to
wilt/rootrot diseases.

Most of the pearl millet hybrids and parents (608
entries), except 6, were resistant to moderately resistant to
downy mildew and blast diseases. All fourteen moth bean
accessions screened for yellow mosaic virus were infested at
60 DAS observation. All accessions except GMO1 and CZM
3 were infestated with caterpillar. In clusterbean, overall
incidence of foliar insects was low. However, a new
observation on root damage by Protaetia beetles and
subsequent mortality of damaged plants was recorded in HG
182, HG 365, FS 227, M 83, BG 2, GG- 1, Maru Guar, RGC
1031,RGC 1033 and RGC 936.

In crop fields in Leh, at an altitude of 11000 to 12000
feet, mice (Mus booduga Gray) and in shops and godowns a
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medium sized species of Rattus pyctoris (Hodgson) (Rattus
turkestanicus Satunin) weighing 150-200 g were trapped.
Voles (Phaiomys leucurus Blyth and Pitymys leucurus
Blyth) were observed in grass lands at 14000 to 15000 feet
altitude and marmots (Marmota himalayana) were observed
at 11500 to 17500 feet. In Narmada Canal Command area,
population of Meriones hurrianae was more in rainfed and
fallow fields, however Tatera indica was trapped in more
numbers. At Gigasar village (Bikaner district) heavy
infestation of rodents was observed in wheat, cumin,
mustard, methi and isabgol. The main species were Meriones
hurrianae and T. indica. The burrow counts ranged from 16
to 40 per 10 m’ and damage to different crops varied from 10
to 50 per cent, mainly in peripheral region of the field. A new
formulation of zinc phosphide (40%) was evaluated in
laboratory against 7. indica, B. bengalensis and R. rattus. In
no choice condition 100 per cent kill was achieved in all the
test species at 1.0, 2.0 and 4.0 per cent concentration of zinc
phosphide within 30 minutes to 12 hours. Under choice
condition, maximum mortality (80-100%) was obained with
highest concentration (4.0%), and 70 to 90 per cent mortality
with 2.0 per cent concentration in all the test species within 1-
12 hrs.

Non-conventional Energy Sources, Farm Machinery and
Power

PV clad enclosure structure (15.3 m’) was successfully
tested with tomato and chilli crops. A thermal model was
developed to predict the inside temperature of the enclosure.
Phase change material based heat storage system was also
developed for further regulation of temperature. Energy pay
back and techno-economic analysis of the PV clad structure
revealed a benefit cost ratio of 1.5. The benefit-cost ratio of
the integrated three-in-one device was 1.5 with payback
period of 6 years. Ber grader was successfully operated with
modified solar PV system having change over switching
mechanism to overcome the problem of providing the initial
torque. Solar PV duster was tested in mung bean crop with a
dusting rate of 30 gmin.

A multivariate linear model [distillate output (1 day ™) =
1.029 + 0.009solar irradiance—0.036 T, )] was developed to
estimate the distillate output at different solar irradiance (W

m”) and ambient temperature (T,,,, C). Two types of natural

convective solar dryers were developed 1) reversed absorber
and ii) flat plate absorber collector with phase change

material (PCM) packed bed thermal energy storage system.
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A change over switch facility, protected agriculture
system and earth tube heat exchange based temperature
regulating facility were developed for AC solar pump
system. Field performance of micro-irrigation systems such
as drippers, micro-sprinklers and mini-sprinklers with solar
pumps were tested. Pressure-discharge relationship of solar
pumps revealed a discharge of 45-50 litres per minute with 9
mini-sprinklers.

Wind erosivity factor and soil erodibilty factor for
different locations in western Rajasthan were assessed as per
revised wind erosion equation (RWEQ). Highest wind
erosivity was observed during second fortnight of July at
Chandan (2.81 kg m" s'). Spectral reflectance-based
algorithms for rapid assessment of soil resources of arid
regions were developed. Sand, clay and organic carbon
content of soils of arid western Rajasthan were satisfactorily
estimated from linear models involving principal
components (PCs) of soil spectral reflectance (R’ = 0.41 to
0.43).

Selected agro processing machines were installed in the
laboratory. Cumin cleaner cum grader was tested with
different crops and the output capacity was observed to be
200 kg h” for cumin, 115 kg h”' for moth bean, 300 kg h" for
clusterbean, 135 kg h” for mustard, 100 kg h" for mung bean
and 275 kgh" for wheat with cleaning efficiency of 85-90 per
cent. A new design of water melon seed extractor, consisting
of arotary aluminium conical unit with sharpened edge on its
periphery and operated by 0.25 hp electric motor, was
developed. The developed machine was successfully tested
to separate seed and pulp of water melon from its rind.

Manual drawn and tractor drawn FYM applicators
were successfully field tested to spread FYM on the surface
and to place FYM at 100-150 mm soil depth, respectively
with an application rate of 4.5-5.0 t ha". The total energy
requirement of disc harrow with planking operation in the
field sown with clusterbean and sesamum was found to be
421.3MJha’.

Socio-economic Investigation and Evaluation

Socio-economic survey of two villages of Jodhpur
district showed that cultivated area per household was 4.83
and 4.10 ha in Govindpura and Mansagar, respectively.
Irrigated area in Govindpura and Mansagar was 26.12 and
24.37 per cent, tube well being the major source of irrigation.
Majority of the farmers in two surveyed villages owned 1-2
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adult cows while farmers having assured irrigation sources
reared buffaloes. The number of adult goats in majority of the
households ranged from 1 to 4. Sheep was reared only by few
farmers and the average herd size ranged from 10 to 40.

Three hundred twenty soil samples were collected from
Jodhpur, Barmer and Jaisalmer districts. All samples were
low in nitrogen, about 99 per cent were low in SOC, 59 per
cent were low in available phosphorus, 14 per cent were low
in available potassium and 49 per cent were low in available
sulphur. Electrical conductivity (EC) and pH of 59 water
samples, collected from 8 villages of Jodhpur, Barmer and
Jaisalmer districts, ranged between 0.39 to 10.90 dS m" and
7.05 to 8.75, respectively. Among water soluble anions,
chloride and sulphate concentration varied from 1.2 to 70.8
me L and traces to 30.60 me L", respectively. The carbonate
and bicarbonate concentration varied from 0.0 to 3.8 and
0.05 to 9.05 me L", respectively. Sodium was the dominant
cation and its concentration ranged from 0.95t0 81.95me L.
About 69.5, 10.2 and 20.3 per cent water samples showed
RSC as permissible, moderately safe and unsafe. Biomass
distribution among trees, shrubs, crops and grass
components at farmers' fields indicated that contribution of
tree biomass to overall biomass was maximum (57%) in all
surveyed villages.

In transitional plain of Luni basin of Jalor district,
among the adopter of pressurized irrigation system (PIS)
technology, 70 per cent farmers adopted drip irrigation
system while 75 per cent adopted sprinkler irrigation system.
Majority of the farmers (60%) adopted the PIS technology
during last three years. Extent of adoption varied from about
10to 100 per cent of owned land. The beneficiary farmers did
not perceived much constraint except that of damage by
squirrels to drip lines (90%), while the non-beneficiary
perceived the non-suitability of their cultivated lands for PIS
technology (90%), high initial cost of the PIS (60%) and lack
of knowledge about procedures to purchase with subsidy
(50%).

Technology Assessment, Refinement and Transfer

Fifty five field demonstrations related to improved crop
production technologies, crop diversification, vegetable
cultivation and livestock management practices were
organized in the village Utamber of Jodhpur district in which
maximum increase in gross income was observed in case of
small farmers (54.3%) followed by medium (31.0%) and
large (18.5%) farmers.
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Alead nursery has been established at the institute with
potting media filling machine facility. The tree seedling
preference analysis in target villages revealed that seedlings
of budded ber, gonda, khejri, kumat are in high demand.
Satellite nurseries in Bujawar, Bhandu and Chandan villages
were established at community land in participatory mode
with fencing and watering facilities for mass seedling
production.

Five solar devices, namely, solar PV dryer-cum-
winnower, inclined solar dryer, animal feed cooker, solar PV
duster and non-tracking solar cooker were selected for
dissemination in one village each in Jodhpur and Pali district.
Two units of PV duster and six units of animal feed cooker
were fabricated for installation.

To disseminate the improved technologies, 86
demonstrations were conducted during, summer, kharif and
rabi seasons in Bheenjwadia village of Osian tehsil of
Jodhpur district. The seed yield of moth bean (RMO-225),
clusterbean (HGS-365 and RGC-936), castor (GCH-7) and
pearl millet (HHB-67 Improved, RHB-177 and Raj-171)
increased by 38.85, 13.84-23.76, 22.62 and 10.68-57.75 per
cent, respectively compared to local varieties of these crops.
In case of cumin (GC-4), seed yield increased by 16.76-17.87
per cent with application of neem cake and 4.64-6.47 per cent
with marusena treatment.

Demonstrations cum training on rodent pest
management were organized in villages of Jodhpur, Jalore,
Bikaner and Leh. Rodent control, success with single
baiting with zinc phosphide ranged from 62-66 per cent in
pearl millet, mung bean, moth bean, clusterbean fields on 4"
day after treatment. Integration of acute rodenticide (zinc
phosphide) with an anticoagulant rodenticide
(bromadiolone) as a follow up treatment proved best and
registered 77.77-81.48 per cent control success in rabi crops.

Outreach extension activities

Under Tribal Sub Plan (TSP), 1731 tribal people were
benefitted in different districts of the country. Various
interventions like water management, horticulture, soil
amelioration, soil fertility management, livestock
management, HRD trainings for women empowerment were
taken up under the plan. A Total of 5783 farmers, farm
women, students and central/state government officials
visited ATIC and they were apprised of institute's activities
and technologies. In all, 337 trainings were organized for
farmers and farm women by different divisions, regional
research stations and KVKs of the institute.
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A farmers' fair cum farm innovation day was organized
at CAZRI on 24" September in which 1900 farmers from
most of the arid districts of Western Rajasthan participated.
The institute organized/participated in 20 exhibitions on
different occasions across the country to popularize its
technologies and to create awareness among the masses
about its activities and achievements.

Other institute activities

Under HRD programme, 31 scientists, 9 technical and
10 administrative personal attended various trainings, while
25 administrative and technical personals were provided
training at the institute by NAARM, Hyderabad faculty. Two
workshops, one brain storming session, one short course and
six trainings were organized at the institute.

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

The on-line system for NET/ARS-Prelim Examination
in ASRB, ICAR center is fully operational and two online
examinations were conducted as per schedule. The online
examination for NET/ARS (Prelim.) was conducted as per
schedule from Sept 22-28, 2014. The online examination for
Assistants (Prelim.) was conducted from January 05 to
February 02,2015.
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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 of the country.
About 32 million ha area in the states of Rajasthan, Gujarat,
Punjab, Haryana, Karnataka and Andhra Pradesh comes
under hot arid zone. The cold arid zone, covering about 7
million ha, is located in the states of Jammu and Kashmir and
Himachal Pradesh.

The hot arid zone, 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 increased by about 400 per cent
and livestock by 200 per cent in last five decades, not only
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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
has been established on 18" August, 2012.

Mandate

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

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

e Toactas 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
Infrastructure

Besides the institute headquarter, located at Jodhpur,
Rajasthan, it has five regional research stations, three KVKs
and five field areas. 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).
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Themes identified to address the institute mandate

Theme Title

1 Integrated natural resource appraisal, monitoring and desertification

Integrated pest management

O o0 3 O w»n A W

—_
S

W @ Afafaffdt die ait wler W, e
AARDR AT, TR gy AT iR dee srgHae
gReg g7 AR iR ifard @ Sl & |

SEqR Rod HIM & A IR 394D &3
AT Dot TANTRATATSHAI, ST Yerd AR BrIeTd b
Jrer & GAfoord 2 | g9 SifaRad e Jererd ¥ Udh
TR (114 AfFTIT & 987 B4, &1 GO THAT P,
TP AUBTY, TP RIS B, b Gf3TeTor STamard
3R U@ e BT & iaeT Suerer ¥ | R # 557
HHARY HRRG & | aaam # v~ vt & 88 dsmfa
weer # fgad 2 |

I & Sf. ULl 29T JRIdblad 3 JRidl (23072)
3R uf3aril (56900) &1 faermer WU © 1 qwadrerd ¥
HERIATHRT TR AR GATGROT L@ ygh (TAfas) &
Bg W BRI 2| 39D SIfaRad &g T SR #
1359, AR H 1045, YT H 676, UTell § 1450 U dHald,
aTell H 360 ID © | GReITT & AT &R wRITH STl
@ BT e (AT F Wfid PrS gRIIS ZY R |

TR A1 H.3AY. §RT H-d FHEA] TR SATHRI Tl
R ATl STIdH Cqd BT U BT & | TR H TH.8.0H.
ERT Sd &Hdl @) $exic (100 THALULUHA.) |aT USTH &I
ST 7 | B S Uae §HTS B I HFIYCX B9 3MS.T.
TH.ARAE. gRT fIawRia wffme, fUmd ik v aE diga.
AMFCTIR & A1 ST & | M & gRT 3iiftha Sfferire
TOTell Bl 3R Y3 fHa1 T S | &1 Je9rge W)

Biodiversity conservation, improvement of annuals and perennials
Integrated arid land farming systems 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

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. Two Krishi Vigyan
Kendras (Jodhpur and Pali) have training and residential
facilities for farmers, lend additional support to the transfer
of technologies and outreach programs of the Institute.
CAZRI is presently having 557 employees on its pay roll.
Presently 88 scientists of various disciplines are posted in the
institute.

Institute has a wide collection of books (23072) and
journals (56900 back volumes) in its library named after Dr.
P.C. Raheja at head quarter. The Environment Information
System India (ENVIS) centre on desertification is also
placed in this library. All the Regional Research Stations are
linked with Consortium for e resources in Agriculture
(CeRA) by static ID. Besides this Regional Research Station,
Jaisalmer has 1359 books, Regional Research Station,
Bikaner 1045 books, Regional Research Station, Bhuj 676
books, Regional Research Station, Pali 1450 books and
KVK, Pali 360 books in their respective libraries.

The Institute is a part of the ICAR-wide network of
human resources information. Its computer hub at the
Agricultural Knowledge Management Unit (AKMU) is
working with the IASRI-developed software PERMISNET,
PIMS and HYPM. Institute has fine-tuned office automation
system accessible in institute website. The IBM personnel
stayed for one month to train the scientists and administrative
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Staff position during 2014-15
Post Number of posts
Sanctioned Filled Vacant
Director 01 -- 01
Scientific
Principal scientist 16 12 04
Senior scientist 38 23 15
Scientist 86 53 33
Technical
Category | 181 130 51
Category II 75 54 21
Category III 09 06 03
Administrative
Class I 04 04 --
Class II 57 42 15
Class III 30 28 02
Supporting
Skilled 271 205 66

ST 2| BN gRT faeRid wiRerea divedaR &l
dSITf=pl & SYART B foTT JgaTsSe R ITuars fhar Tar & |
TS ATH. D BB gRT ARRAE B dSh] Ud TRRIDIT
BBl DI Uh.TH.TH.~THINE TE. & 9T H b #E19 a1
gfteror f&=am war | G 9 qramics SulRerfa yormeT g1
TRE W AR B ST gl & TAT 39 o TR & A=

personnel of the institute for implementation of FMS-MIS.
The biometric attendance system is fully functional in the
institute and seven biometric machines have been installed at
different locations of institute to cater the attendance of the
employees. Statistical software developed by CAZRI has
been uploaded in its website for its scientists. SAS is
available to its employee through AKMU. For the access to

GIBIl § a9 2014—2015 H 3 {6 T yHpreA
New acquisitions in HQ and RRS libraries of CAZRI for financial year 2014-15

HQ RRS
Jodhpur Pali
Books 84 33
Reports 220 -
Indian journals 102 9
CAB-CD from 1975 -2012 07 -

RRS RRS RRS KVK
Bikaner Bhuj Jaisalmer Pali
20 - 29 -
12 13 - -
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I W A qEAfes 7 w@nfid o 1= 8 | UH.gHg, these facilities, Institute has high speed internet connectivity
ST TAUTH (AiRerasly Aideda) &) gfaem ot Sueter @1 (100Mbps) through NKN.

STRE T | The financial statement (budget) and the revenue

. enerated as follows:
fawia e (go7e) oa &7 fqavor IRel # gerian £
TR |

golc 2014—2015 (% ATF #)
Budget 2014-15 (% Lakh)

Head of expenditure Funds allocated Expenditure
Non-plan Plan Non-plan Plan

Establishment charges 3708.44 - 3703.23 -

Wages 33.21 - 37.65 -

Overtime allowances = - - -

Travelling allowances 18.27 29.70 18.20 29.69
Other charges including equipment +TSP 3079.08 218.07 3096.41 216.45
Works including maintenance 63.00 15.23 45.53 15.23
Total 6902.00 263.00 6874.02 261.37

Y 2014—2015 @ 3T YTl ok € @19)
Revenue generated during year 2014-15 (X Lakh)

Particulars Amount (%)
Sale of farm produce 25.16
License fee 10.79
Interest earned on loans and advances 28.73
Analytical testing fee 3.20
Applications fee from candidates 0.24
Interest on short term deposits 33.23
Income generated from internal resource generation 20.12
Net profit in revolving fund 6.18
Recoveries from loans and advances 34.87
Miscellaneous receipts 34.35
Total 196.87
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a§ 2014-15 & SR HAH
Weather during 2014-15

<feror Uf¥erst WA 14 S Bl THI R TR H
UET, R, SH@ ST B WA 95 €10 off | I 3 JeTS
DI IR AR AR 7 JeTs Bl IR Y4 IS & HB
AT T UGl | JeTg & IR KT8 b ISR H A
g HHCIR AT | AR A S[ATg S §AN T8 H q6
3R 17 JeITS TP I8 Y IORA & T /1 Tb Ugd
AT | 39D 98 ST IR e ddb Ig 98 Afshd & |
ORI |Afshd =RY1 {aR & UBel WS S QR AT | Y
ISR ¥ AFGA &1 Aol 23 RdaR 9 g% 81 78 |
AR B Ayl SRR [57el 5 AH 9 31f8d (28.9%)
IR SR H B (—42.2%) o1, Sdfch B IR & Y
10 5l # (@TeWR, AR, &, TG, AR, 37,
SIEYR, ANR, Tell 3R W) I§ AT 407 H (:19%)
<ET |

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

Chandan

Rain
Tmax
Tmin
TEMAMITASOND

Jodhpur

aut (A.#1.)Rainfall (mm)

FXMAXMITASOND

I &7 H Rord uig sl W 99 2014 ¥ TS AEE (CHA) SR gui (@A)

Temperature and rainfall during 2014 at five arid zone stations
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 Ganganagar © i
" Hanumangarh -

L., Chury

"' Jhuajhununc;

T Sikar
Magaur
Jaisalmer

Jodhpur

Barmer

Ui o # feor—uf¥es A aut ()

South-west monsoon rainfall (mm) in western Rajasthan

T A & 12 [7ell § AT dral @ 71fie aut () 9 s896r 9 9 fage T (%)

Monthly rainfall (mm) during monsoon season and its deviation (%) from normal in 12 arid districts of Rajasthan

District June July August September
Rainfall Deviation Rainfall Deviation Rainfall Deviation Rainfall Deviation
(mm) (%) (mm) (%) (mm) (%) (mm) (%)

Barmer 2.8 -89.7 73.6 -16.9 40.9 -52.8 90.4 122.1
Bikaner 28.0 -4.0 78.2 -8.7 49.9 -33.2 66.7 70.2
Churu 44.8 18.8 170.4 34.6 57.3 -43.7 91.5 91.9
Sriganganagar 24.2 -5.1 773 -2.6 17.8 -72.5 143.5 352.6
Hanumangarh 38.8 20.5 82.0 -20.7 30.0 -64.0 133.6 298.9
Jaisalmer 0.7 -96.3 42.8 -27.8 31.2 -45.2 14.3 -37.5
Jalor 8.4 -75.7 122.4 -24.0 69.1 -47.7 150.8 127.1
Jhunjhunu 60.2 13.8 143.2 -6.4 114.1 -20.8 62.6 4.4
Jodhpur 8.2 -70.8 74.8 -31.7 100.4 6.1 105.1 147.2
Nagaur 10.6 -75.2 156.9 10.0 174.4 50.4 79.4 67.4
Pali 3.0 -92.8 151.0 -14.8 167.6 9.6 110.9 48.6
Sikar 43.2 -10.5 202.0 20.9 130.2 -2.9 73.4 38.0
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YT 1: Uahipd UTepierh HRTeNT Hedich, Jae iR Aoeereiiaul

Theme 1: Integrated natural resources appraisal, monitoring and desertification

qf¥el ISR H YThhod FHTeAl B yaig=

TR ORI & 4 A I SdE, @Rl
RISl U4 RIS & 3iciia 22 Tid H Wpicd Aaresi Bl
Jdetor fohar AT | 39 FIeTOT H 614.54 I fHHN. &7 BI
3y fohar 3T |

RIG—TE] e H 20—30 Al oT&l [ THR B
fee yEaar URl O © | 39 9iE 9 Al fedl & ofi|
20—64 I 5. (6.13%) &5 UTAT AT 3R T 90 Ufcrerad
&1 auT SMTRT Bl & 31efi UTIT 7 | SfaR—feear He=it
SUART H foran Sram & |

GRG—SAATRAT—GATIAT—bRAT—HTE] DI S0 STelle
el & T A Yeh A & 8, NPl 7 dquiy 3iR
3retauiid R STelle Hami # il S |ahdT 2| I8 &3
FHUYST IENT A foRT garT 7 3iR 371 S & Jarg darer 7d1
ARG 8 SfiR AU & #eg¥ A &5 & 31 & ofdd bl Aoy
T %2 & | davii S & RiEmE & SROT reravig fi
aqofir f # et 381 21 1980 & SR gE HfY 9 oA
T & ST, Y & FS! avT B IR AME & BROT N Y
<TG B AT & | a9 2003—2004 BT ol H Riferd wael
q# 2.8 ufcrerd g¢ AT STafch AR Baet f# 3.4 Hfcerd
e Y (R 1.1) | YA & URRT BUST ShIgAl Bl AT
& HRYT IR H 2 uford &1 gfg g8 STafd gol &7 0.9
Tfrerd @t HHY 37T 2 |

RGIAT—ARI—9FRA—AIEE Mal & g STAie
HeTH! & geh & Sil <faror H AT 7 B 918 B Al H AR
IR A A A D qT6 P HaHl 3 [ 81 1Y | A Sl
g, Faviia &R Sreaviia <M1 aRE & 2| TeR Ud 9gd
TER STele HEMI IR TGO BT BRI AHfieh R Aa
S ST E | dEaR aul g ARfEd T B drer R
B A ¥ ey gig g8 © 3R @o 3l aE @ Refd

Natural resources monitoring in western Rajasthan

A village level monitoring of natural resources has
been conducted at 4 identified sites (Dewatra, Kharda,
Rajola and Shergarh) encompassing different agro-
climatic zones of western Rajasthan. Observations were
taken from 22 villages, representing these bench mark
sites, covering total area of 614.54 km”.

The terrain of villages in Shergarh-Chaba cluster can
be best described as duny with 20-30 m long parabolic
dunes. These sandy wastes covered about 20.64 sq. km
(6.13%) area of the villages and about 90 per cent area is
under rainfed cropland and no significant change was
observed. Hummocky inter-dune plains are levelled and
are utilized by villagers for constructing rainwater
harvesting tankas which are numerous in this region.

The terrain in Kharda-Jowariya-Punayeta-Kerla-
Bhato ki Dhani sector is flat with dominance of alluvial
plains which can be further divided into saline and non-
saline older alluvial plains. The polluted factory water
reaches the Bandi river and through seepage this water has
turned the water in wells saline. Irrigation with the saline
well water has turned the non-saline lands into saline
lands. The vast fertile agricultural lands of 1980s have
become unproductive slowly due to flood water of Luni
river, and also after the construction of tanks and
subsequent movement of subsurface salts. Compared to
2003-04, irrigated croplands have increased by 2.8 per
cent and un-irrigated croplands have decreased by 3.4 per
cent (Fig 1.1). Shifting and establishment of textile units
near Punayeta have increased settlements by 2 per cent
and decreased open scrub area by 0.9 per cent.

Rajola-Lanera-Bhaniya-Napawas cluster of villages
are alluvial plains which developed in the flood plains of
Rediya in the south and Luni river in the north. The
alluvial plains are both saline and non-saline. The reason
for salinity is both natural and man-induced like in Kharda
and can be linked to construction of dams at Chaupra,
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Scttlement

Water Body River Tied

o 1.1 urell frel & aree & 9 ¥ R 89 (ERST-are—SaRa—g=rRdn) § 9 SUART § gRade (31) 1980 () 2003—04
Fig 1.1 Land use changes in a tank water irrigated alluvial plain in Pali district (Kharda-Kerla-Javariya-Punayeta villages); based on
IRS-LISS IV multi-spectral image (A) 1980 (B) 2003-04.

TIRT-gSfRar &3 § N <& T 2 o't W Rifed waa
IfA ¥ a1ed gfg (05%) BS 2 |

[ 22 TGN H A ST G @ w0 Al iR
Ayl STl Hed Il Y9 & | HaTor H Uil AT Bl A
H Y IREAT T 1 9 g8 € 9 Sfl Bl Gesdl Bl Y
@ & folt 398 R dRE W EREME G AHIHI0T B
TR B | fasel 20—30 a9t # STURATE! & HROT ASAT B
SISl &3 # SIfIshH0T 81 AT € 9 aNel Bl AFE B
PR STl SUHIT & Y 81 R8T & | TaTeRT d RS H I
HoTel AGOTdT (ST >6.7 SHT AR=F Tl HIeR) & HROT ol
o Rerg & oy qred T80 fBar T welawy yolid
arferat 3 98d &9 fRTae (0—1.12 #Wier ufd av) i &
TS | STafes AR T & SN WRST STEl HoTel Jorac
oA w9 H 98aR § g8l o § UdIse, ¥RE 9
fiherse, ST oTdl & 3798 HWITEd T8 & 98! ¥ofd 7 81 &
HRU qoidd diferr # dig f frmae 78 org 18
(@Rof—1.1) |

NI BT BAA! H FTORT, R, A6, HI1 3R el /@
g STafes R JermHl R oTer BT oTadT JEaR § 8T bl Bl
B! H g, AR, SIRT 3R RS! WA &3 H Uar fby i

Sardarsamand. There is meagre increase in irrigated
cropland area taking advantage of better rainfall and
conserved moisture on the deep to very deep alluvial
plains. Similar is the case with Dewatra-Budkiya region,
there is meagre change in irrigated cropland (0.5%) with
similar practice of utilization of conserved moisture in
sandy alluvial plains.

In all the 22 villages surface water resources are in
the form of village nadis and rainwater harvesting tankas.
All the nadis surveyed need thorough maintenance/
renovation in terms of desilting, lining to control seepage
and side walls to maintain hygiene. Over last 20-30 years,
these nadis have suffered negligence in terms of
encroachment on their catchments and unhygienic water
due to influx of sewage and consequently unfit for potable
water use. Area with high groundwater salinity (EC >6.7
dS m") like Dewatra and Shergarh reported very little
decline in groundwater table (0.0-1.12 m yr') as water is
not extracted for irrigation and any other purposes. In
other area like Kharda with reasonably good quality of
groundwater, no/very little decline in groundwater was
observed during last 20-30 years as granite and
schist/phyllite were present in the aquifers which are very
poor host of groundwater (Table 1.1).
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AR 1.1 STl GARF] B AD A BT AR
Table 1.1 Summary of groundwater resources of bench mark sites

Bench mark site Terrain conditions Quality of Depth of Depletion of Irrigation
(number of groundwater groundwater groundwater  water quality
villages)/ area average/range average/range (last 30 years)

(km®) (d@Sm™) (m)

Dewatra Sandy plains-rainfed 6.7 33.18 0.23 m yr’ C3S2R2
(5)/97.51 (2.9-22.2) (31.1-91.4)

Kharda Alluvial plains — 3.67 12 No C2S3R2
(7)/124.55 irrigated/ problematic (1.27-5.9) (5.35-36.58)

Rajola Alluvial plains — 20.27 <10 No C3S3R2
(4)/55.61 irrigated (12.25-28.29) (4.55-6.67)

Shergarh Sandy plain-rainfed 8.7 55.55 1.12myr’! C3S3R1
(6)/336.78 (3.8-20.86) (38.1-91.45)

<2 ¥ | fawel 30 auf # woet ygfa # BIg ueer uRad= &t
<T@ T 2 | BTCAD GO &A1 H Sfal qoiel o orax 9gd
WRIG © AT oiel SUA 81 & d8f X1 B HEel DI AN
fem T ® | Adfera et § YIeTe @ Sudterar el WY U
IET © 37 AT H UTgY o & HegH 9 9WlE ¥ Uh AT
Q1 IR YISt @ 3mafcl @1 S & 7 | Fdfera At &
&3l H Ul STel Ao qbidb DI JUATT B BIb] YIS
g

A A I, TR, Sl gd ¥RIE dl Jari
S YT | S g b aul arenRa s Xl HaMl o
qaT H Sifdd BEA (0.05—0.34%), BIRHRY (2.24—12.02
3. fc gacaR) oA A | deI UieRr (56—281 fah .
T 2FCAR) HEAH AIAT H YT AT | eI T 3 I 65—70
ST AT # AT Ud SRl T GeH Uy dedl bl Al
ol AT | fUsel 12—15 aul # aul SenRa BAd Y H
SIfdd BT (25—30%), BIRBRE (17—22%) H FuR dih
UICRIaH @1 AT (15—20%) H ST <@l T | @RST H®
A1 AT B AHII BT UR T STqoiiy A & Uepfcr
B Uil T, e BRI &9 BHAdET @ oy
3TUYTh BIAT ST &7 & | S Ja1dl &I Y.y, 7 7.7 | 10
IR fIgd aTeThar 0.58 W 21.5 ST A=A Ui Alex uriy
Y | g ¥ AIRSIH 18 168 el godie Tl dile”
AT DfcATHHHTRR 27 ¥ 124 el e iy oflex
URIT AT $dfh FOMIAl | deiRIgS a2l dohe ddifeld
HIET H (BT 22—116 T4 10—78 fHell i uf eileR) urd
U |

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

Soils in three benchmark site namely Dewatra,
Rajola and Shergarh representing rainfed sandy plains are
low in organic carbon (0.05-0.34%), phosphorus (2.24-
12.02 kg ha™) and low to medium in potassium (56-281 kg
ha"). Among the micronutrients, 65-70 per cent of total
samples were found deficient in Fe and Zn. Over the last
12-15-years there was an improvement in organic carbon
(25-30%), phosphorus (17-22%) and depletion of
potassium (15-20%) in rainfed crop lands. At Kharda site,
soils are saline to sodic in nature at most of the places. The
area is out of cultivation due to severity of this problem.
Chemical analysis of soil samples revealed that the pH
and EC of these soils varied from 7.7-10.0 and 0.58 to 21.5
dS m". Among the cations, Na" was dominant and ranged
from 18 to 168 (me L") followed by Ca + Mg, 27 to 124
(me L™). While chloride followed by sulphate were by and
large the dominant anions and were present in the range
22-116and 10-78 me L", respectively.
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A random unsupervised socio-economic household
level survey-cum-interview of villages was conducted in
target sites. Water table depth in Shergarg sector is 350-
600 feet and quality is good (Tena village) to brackish
(Chaba village). Most of the respondents have large land
holdings (>25 bighas). Due to joint family system, family
size ranges between 7-10 persons. Affluent families have
open dug wells/ tubewells as a result more than two crops
are grown. Rest of the respondents remains dependent on
the variability of monsoon. Villagers domesticate local
cow and goats for alternative source of sustenance. Local
wood, kerosene and cow dung are used as fuel.

Distinct from earlier terrain, most of respondents in
Dewatra sector have smaller (<10 bighas) farm holdings.
Single family size is between 3-6 members whereas joint
family size is 6-10 members. Groundwater table is
between 125 (Nandiya Prabhawati) and 500 feet deep
(Budkiya village) which declined drastically in the last 5
years. Except a few farmers, majority are dependent on
monsoon. Farmers grow mung bean, moth bean and pearl
millet in kharif season and cumin and isabgol in rabi
season wherever irrigation facilities are available.

Depth of water has declined very sharply during last
five years. Water quality is also normal and farmers have
to invest heavily on the purchase of fertilizers. Most of the
respondents are small and marginal farmers. Farmers
grow clusterbean, cotton and pearl millet in kharif and
wheat, mustard and cumin in rabi season.

Geomorphological and lineament mapping in western
Rajasthan

As part of national geomorphology and lineament
mapping (NGLM) a geomorphology map along with
lineament database for 12 districts of western Rajasthan
(Barmer, Jaisalmer, Bikaner, Sriganganagar,
Hanumangarh, Churu, Jhunjhunu, Sikar, Nagaur, Jalor,
Jodhpur, Pali and three tehsils of Sirohi district) was
developed (Fig. 1.2). The map was prepared using IRS-
LISS-III satellite images of 2005-06 at 1:50,000 scale.
The geo-database indicated dominance of landforms of
acolian process and origin in more than 78 per cent area of
the region, though there was district level variability. This
is followed by 12 per cent area under fluvial and 6 per cent
area under denundational origin. Among the aeolian
landforms, sand dunes cover maximum area in the
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Fig 1.2 Major landforms of western Rajasthan
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districts of Jaisalmer (56.79%), Barmer (55.82%),
Bikaner (77.11%) and Churu (91%) districts and
minimum area in Pali district (0.03%). Playa and Ranns
occur in maximum area in Jalore (0.53%) and Pali
(1.82%) respectively. Alluvial plains (older and younger)
and flood plains of fluvial origin are distributed in the
Luni basin as well as transitional inland drainage basins of
western Rajasthan. Area wise, maximum area under older
alluvial plains was observed in Pali (53.26%),
Sriganganagar (41.8%) and Hanumangarh (35%). Rivers
and ephemeral channels form other major landforms of
fluvial origin; these are evenly distributed in Nagaur
(0.24%), Pali (1.45%), Sikar (0.44%), Jhunjhunun
(0.57%) and Jodhpur (0.14%) districts. The major rivers
are Luni, Jojri, Bandi, Sukri which form part of Luni
basin.
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Desertification status mapping in Rajasthan

As a part of National Level Mapping project, current
status of desertification and its database for Pali district of
western Rajasthan has been carried out through GIS based
mapping at 1:50,000 scale using IRS-LISS-III images of
2012-13 (Table 1.2, Fig 1.3).

About 31.6 per cent area is affected by process of
desertification. Mapping revealed that the salinity/
alkalinity has affected maximum area (13.82%), followed
by water erosion (4.51%), vegetation degradation
(4.23%). Wind erosion is meagre (1.3%) and about 7.5 per
cent area is under rocky habitat and not usable for
agriculture. In cropland category, salinity/alkalinity has
affected irrigated lands (5.74%) more than the un-
irrigated lands (5.56%).

IR 1.2 UTell 57T o ToerelidRoT Br Ref

Table 1.2 Land degradation status of Pali district

Map_code Description of category of degradation Area (sq. km) %
Del Un-irrigated cropland, wind erosion/deposition (slight to moderate) 158.58 1.28
Eel Sand/duny, wind erosion (slight to moderate) 241 0.02
Bs2 Barren area, salinity/alkalinity (severe) 3.40 0.03
Dsl Unirrigated cropland, salinity/alkalinity (slight to moderate) 690.38 5.56
Is1 Irrigated cropland, salinity/alkalinity (slight to moderate) 712.45 5.74
Ss1 Land with scrub, salinity/alkalinity (slight to moderate) 281.68 2.27
Ss2 Land with scrub, salinity/alkalinity (severe) 26.55 0.21
Dwl Un-irrigated cropland, water erosion (slight to moderate) 82.97 0.67
Iwl Irrigated cropland, water erosion (slight to moderate) 105.61 0.85
Ewl Sand/duny, water erosion (slight to moderate) 5.55 0.04
Swl Land with scrub, water erosion (slight to moderate) 360.22 2.90
Sw2 Land with scrub, water erosion (severe) 498 0.04
Fvl Forest, vegetation degradation (slight to moderate) 399.99 322
Fv2 Forest, vegetation degradation (severe) 49.24 0.40
Svl Land with scrub, vegetation degradation (slight to moderate) 75.54 0.61
Tml Other, man-made (slight to moderate) 15.30 0.12
Tm2 Other, man-made (severe) 15.86 0.13
R Rocky 930.50 7.50
NAD No apparent degradation 8486.84 68.40
Total 12408.07 100.00
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Fig. 1.3 Desertification status map
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Land use land cover mapping of Jodhpur district

Land use/land cover mapping of Phalodi tehsil
covering 8449.98 sq. km area has been completed at
1:10,000 scale. Major classes mapped are cropland,
hamlets and disturbed houses, ponds, sandy areas and
open and dense scrub land. Other classes mapped are:
agricultural plantation, grassland and grazing lands, river
stream, mining and industrial lands. Distinct change in the
cropland class has been observed. It was 5266.81 sq. km
in 2006-05 mapping on 1:50,000 scale whereas it is
5652.74 sq. km in 2012-13 on 1:10,000 scale. Similarly,
area under mining has increased from 0.06 sq. km to 24.95
sq. km during the same period. Area under forest
plantation has increased from 0.10 sq. kmto 5.84 sq. km.

Energy and mass exchange in arid grassland system

The variations of sensible heat fluxes and energy
balance closure were closely related to the diurnal cycle of
mean vertical air temperature differences, wind speed and
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directional wind shift (land-sea). The relationship of
evapotranspiration (ET) in terms of latent heat fluxes (LE)
with net radiation and vapour pressure deficit (VPD)
indicated direct dependence of ET on available energy
and evaporative demand was represented as VPD. The
energy imbalance leading to residual energy could be
attributed to the seasonal changes in the wind direction
and wind speed. The study also indicate marked
seasonality in energy balance closure which is controlled
by rainfall, soil moisture, ground heat flux and other
environmental factors like wind shifts from land or sea
and the associated advective transports of heat or
moisture.

Impact of canal irrigation on soil salinity

The characterization of soil resources of Narmda
canal command area in Sanchore and Gudamalani tehsils
of Jalore and Barmer districts, covering 2.4 lakh hectare
area, was carried out. The severe problem of salinity and
sodicity in Narmda canal command area of Sanchore
(Fig. 1.4) tehsil due to canal irrigation was found in
Sesawa, Malio ki Dhani, Purava, Alethi, Manki, Radu
minor area, Duthwa and Tapi villages. Saturation extract
analysis of soil samples revealed that the pH and EC of
these soils varied from 7.7-9.5 and 1.6 to 41.5 dS m™.
Among the cations Na was dominant and varied from 22

to 358 (me L") followed by calcium + magnesium, 15 to
87 (me L™). While chloride followed by sulphate were by
and large the dominant anions and were present in the
range 16-156 and 12-126 me L', respectively.

bilig it i

frF 1.4 a1 TR N1 RA=TE &1 9H &1 FONIAT 9 ST @ad R 3RR

Fig 1.4 Soli salinity and water logging in Narmada canal command area of Sanchore tehsil of Jalor district
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Among the various soil quality parameters of
irrigated croplands, accumulation of SOC and P was 65
and 33 per cent; while depletion of K was found to be 18
per cent. DTPA extractable Fe and Mn were deficient in
45-55 per cent area. Soil biological quality index for
arthropods in the soils was higher in canal irrigated
croplands than rainfed croplands. Steady state infiltration
rate of irrigated croplands was 69-157 mm h™'. For rainfed
croplands steady state infiltration rate was 129-320 mmh’'
and in area critical for water logging, it was 47-105
mmh”.

Vertical distribution of sulphur fractions in soils of
Jalore district

Twenty one benchmark soil profiles belonging to
Sanchore, Ahor, Bheenmal, Chirai, Dabhar, Molasar,
Bhagli, Pali and Dune complex soil series (Table 1.3) were
surveyed and characterized in Jalore district. Silt and clay
content were observed to increase with depth. Soil organic
carbon content was observed to range from 0.4 to 3.6
g kg, which was generally observed to decrease with
depth. Sulphur content of the studied profiles ranged from
180 to 474 mg kg among which organic sulphur, sulphate
sulphur and available sulphur were observed to be 8§7-213
mgkg',17-81 mgkg' and 0.12-16.4 mgkg", respectively.
All these sulphur fractions, in general were observed to
decrease with depth. Coarse to medium textured soils
located in low rainfall areas contain major part of sulphur
in inorganic forms represent 54-79 per cent of total
sulphur as organic. Maximum soil sulphur was observed
in pulse based cropping systems. Soil enzymatic activities
(dehydrogenase, fluorescein diacetate and arylsulphatase)
also show decreasing trend with depth.

AR 1.3 AR fSTel @1 AL sf@rett &1 dteror qoi=

Table 1.3 Morphological characteristics of various soil series in Jalor district

Soil series Colour CaCO3 (%) Depth Texture Calcareousness  Soil family
Bheenmal, Ahor, Yellowish brown 0.02-9.25 Very deep Loamy sand to ~ Slight to Typic
Chirai and to dark yellowish sandy loam moderately Haplocambids
Bhagli brown calcareous
Molasar, Yellowish brown 0.05-6.80 Very deep sandy to Slight to Typic
Sanchore and to brown loamy sand moderately Torripsaments
Dune Complex
Dabhar and Pali ~ Greyish brown to 0.35-15.70  Deep to Sandy loam to  Calcareous Typic
dark greyish very deep loam substrata at 50 Haplocalcids
brown cm depth
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Productivity and energetics of agricultural production
systems in Leh

Energetics of the production system of village Phey
and Nang revealed that total food grain and milk energy
produced in village Phey was 538.6 x 10° KJ year” while
the requirement of human population was 1524.6 x 10°KJ
year’ indicating a deficit of986.0 x 10°KJ year . Similarly
in village Nang, the energy requirement of human
population was 1287.7 x10° KJ year " while available
energy from food grain and milk production was only
585.6 x 10°KJ year”. Again there was an energy deficit of
702.1 x10° KJ year”. This deficit in both the villages was
made by purchase of meat + milk + food grain (energy).

Saboo, located at 34°012 N and 77°3448 E extends
from 3500 m to 3745 m altitude, is a large village with 280
households. Land use pattern of the village is given in
Table 1.4. Total human population of the village is 850
with female: male ratio of 1 : 1.02. The literacy rate of the
village was 54 per cent with female literacy to the tune of
48 per cent. Livestock population of the village was 410.
Analysis of data indicated that number of livestock per
household was 5.03 and that of per person was 0.084.
Number of livestock ha” of cultivated area was 10.97 and
that of total geographical area was 2.30. Livestock ha of
CPRs of the village was 8.0. The crop productivity
patterns in the village are given in Table 1.5.

Adaptation mechanism of wild forage halophytes in
the extreme saline-sodic Kachchh plains

Major halophytes observed at 10 sites of Little Rann
of Kachchh during October to December period were
Aeluropus lagopoides, Suaeda nudiflora, Sporobolus

AR 1.4 A TG 7 GH TR

Table 1.4 Land use pattern in village Saboo

Landuse

Cultivated land
Orchards’

CPRs"™

Permanent wood land

Land put to non- agricultural uses

Land not available for cultivation (including permanent fellow)

Total

Area (ha)

128.5 (20.6%)"
0.7 (0.1%)
177.2 (28.4%)
21.9 (3.5%)
23.0 3.7%)
272.4 (43.7%)

623.7

fOrChards of local apricot and apple; ““CPR also includes monastery land for livestock use
“"values in parenthesis indicate percent of total geographical area of the village
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AR 1.5 A TG 3§ HHA IcaTGDHl
Table 1.5 Crop productivity in village Saboo

Crops
Seed input
(kg ha™)

Barley 200.0
Wheat 283.6
Pea 260.0
Tuber (mainly potato) 1720.0
Onion 2.6
Other vegetables* 2.6
Alfa-alfa ( Fresh) 26.4

Saboo
Yield output Manure used
(kg ha™) (kg ha™)

Grain Straw
528.0 1320.0 200.4
819.5 2104.8 242.0
1350.0 450.0 3960.0
12900 2150.0 5340
342.5 - 3512
612.2 895.5 3900.0

9784.0 3320.8

*Carrot, Spinach, Radish, Turnip, Cabbage, Cauliflower, Brinjal and Tomato

qAISAI+es, ¥l BICHT, HotlbIf1a7 UST TG FAIRT TI7+T
AR S H TS WA | T SAIGISH PT YAqH Hed
0.2 AT AfHTH T 11.1 a9l Ui T Hex o)
P, BIcHT 2 IS TR UTg T FS=aT =gAdH qAT STfrdhad
T AL 4.5 3R 12.7 Il ufd avf Hiex o | gar 9
SR Fag (0—5 AHAL) BT UIg" A1 (1:2) 7.53 | 8.38 TAT
S A9 (1:2) 0.32 ¥ 64 ST WA UfT #iex I o | a1
SIfad BT BT WR 0.05 H 0.55 T UfTI o |

BT P HE U1 H U SIS TAT RIGIT
FSfIHEY AqUITEHal H M Had &1 Uidfad gRRRat
H g R @ forv iR g9 JIRT@ & TF BT 3o
B B fory e Adetor fand 1T | HE ROT § s et |
fIe[a =Tetahdr 0.15 ¥ 83.1 SHT W Uy e off | Terall
TR I IIOTdT ¥R H 83.06 ST A Ui Hiex @I
Ugeigw H 227 S W Ufd Wiex 9@ @fed g2 | $7
Fquifeal # Uil @ Srel # AfSTd T2 FaRISS Mt
& e Fay -1 giaafer ufafte o1 e | 98l Vgv/ow !
Rt § UrefRM, Hfesrd iR Aehe dl WINIgierd &
gt # OeRrm, dfewrm, HFARMH R dewme &I
TRIATCHS STETOT 1T 1T | F&T BT Adorall H gieg & A1
vgerow ¥ Aifedd, MieRrM iR weme @ dadt &9 <of
BT T Tafh wWIRIgIorT § Aifeyd, Uil dol diRkss
@I g 7 gfg &1 o T |

marginatus, Cressa cretica, Salicornia sp. and Chloris
gayana. Lowest density of 4. lagopoides was 0.2 plants m’
*and highest was 11.1 plants m”. C. cretica was observed
at two sites with density range of 4.5 to 12.7 plants m”. At
surface soil layer (0-5 cm) soil pH (1:2) varied from 7.53-
8.38 and soil electrical conductivity (1:2) varied from
0.32 to 64 dS m™. Soil organic carbon status varied from
0.05t0 0.55 per cent.

Field survey on A. lagopoides (Linn.) Trin. Ex Thw.
and S. marginatus Hochst. Ex. A. Rich. were carried out in
Great Rann of Kachchh to study pattern of ion
accumulation under natural conditions and to assess
survival mechanisms of these halophytes. Soil EC at
surveyed areas was 0.15-83.1 dS m". Occurrence of
Sporobolus sp. was observed at saline areas with salinity
level as high as 83.1 dS m" whereas occurrence of
Aeluropus sp. was observed in areas up to the salinity level
of 22.7 dS m". Greater accumulation of Na" and CI ions
were observed in the roots of these halophytes indicating
their restricted entry into the plants. There was selective
absorption of K, Ca’ and SO, in the leaves of Aeluropus
and K', Ca”", Mg”" and SO,” in Sporobolus. With increase
in soil salinity, the uptake of Na', K and SO,” were
reduced in Aeluropus sp. whereas absorption of Na’, K
and CI' was increased in Sporobolus sp.
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Theme 2: Biodiversity conservation, improvement of annuals and perennials

SIS |IE, AYE Ud Jedidh
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(6456 fhaT. ufd 2aeaR), 441 A U S ARG
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ST BT 0.6 U STAVH I SUATRT BB (AT &
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Germplasm collection, conservation and maintenance

111 accessions of L. sindicus, 85 accessions of C.
ciliaris, 42 accessions of C. setigerus, 47 accessions of P,
antidotale, 24 of Cymbopogon species, 2 of P. turgidum, 9 of
Clitoria ternatea, 2 of Lablab purpureus and 1 of Indigofera,
11 of Prosopis cineraria, 15 of Acacia senegal, 24 of
Salvadora oleoides, 11 of Tecomella undulata and 20 of
henna were maintained at research farm.

Maintenance breeding

In mung bean, CZM K-1; in clusterbean, Maru Guar,
Guar M-83, GDM-1; in cowpea, CAZC-B; in horse gram,
Maru-Kuthi-1, CRHG-20 and Indira Kulthi-1; in moth bean,
CAZRI moth-2; in pearl millet, CZ-IC 923, CZP 2K-11, CZP
902, CZP-905, and CZP-906 ; and C. ciliaris cv. CAZRI-75
and genotypes (CAZRI-358, CAZRI-585, CAZRI-2178,
CAZRI-2221); in C. setigerus cv. CAZRI-76 were
multiplied and maintained.

Improvementof pasture grasses
Lasiurus sindicus

Fifty seven accessions of L. sindicus, collected during
2012, were replanted through root slips for evaluation and
conservation. During the establishment year, maximum dry
matter was recorded from accession CAZRI 2429 (163.1 g
plant’) with highest plant height (129.5 c¢m) followed by
CAZRI 2452 (135.9 g plant’). Twenty two accessions,
collected during 2013, were raised through seeds. Maximum
dry matter was produced by CAZRI 2474 (64.4 g plant™)
followed by CAZRI 2473 (58.0 g plant’). Seven selected
genotypes along with check were grown using seeds. Non-
significant variation was observed among genotypes for
fodder yield, plant height and number of tillers per meter of
row length. However, maximum green fodder yield (1.8
tha™) and dry matter yield (645.6 kg ha") were recorded from
CAZRI12453 with plant height of44.1 cm.

Mutation programme

Germination of seeds treated with 0.6 per cent EMS
was 30 per cent, however without any treatment it was 43 per
cent. Germinated seceds were transplanted in the
experimental field during November 2014.
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M1: Data were recorded on plant height, leaf length and
width, flag leaf length and width, internode length, tillers/
plant and fodder yield on flowering plants of M1 generation
of 2013. Higher values of CV were observed with treated
material than control, except flag leaf length. Dry matter
yield plant” was maximum for 0.6 per cent treatment (692.9 g
plant™) followed by 0.4 per cent (594.7 g) and control (493.4
g).

M1 Advanced I: Fourteen progenies along with check
were advanced through rooted slips in the second year. Data
on green fodder yield/plant, dry matter yield/plant, plant
height and tillers/plant showed wide range of variation and
high CV. The mean values of 0.4 per cent EMS progenies
were more than 0.6 per cent EMS and control for these traits.
Progeny 2/20 of 0.4 per cent EMS had maximum dry matter
yield plant' (156.0 g plant’) and tallest plants (137.6 cm)
whereas maximum tillers plant” were recorded from 4/38
(92.2) of the same treatment.

M1 Advanced IT: Eleven progenies along with a check
were advanced vegetatively in the third year. Plant height,
green fodder yield plant' and dry matter yield plant’ were
47.4-136.0 cm, 23.3-220.0 g and 8.7-76.5 g with 27.4, 50.9
and 46.1 per cent CV respectively for the progenies.
Maximum dry matter (76.5 g plant') was recorded from
6/14/192 0f 0.4 per cent EMS. However, none of the progeny
could out yield the check CAZRI 2226 (111.6 g plant").
Progeny no. 5/12/131 of 0.6 per cent EMS attained
maximum plant height.

RAPD analysis: Twenty seven genotypes of L.
sindicus, were selected from the pool of germplasm collected
from natural sewan growing areas of Rajasthan covering
Jaisalmer, Barmer and Bikaner districts, for RAPD analysis.
Eighteen decamer primers were initially screened for RAPD
profiles and all of these generated RAPD profiles, however,
only 12 primers, which generated apparent bands, were
further used for profiling 27 genotypes. A total of 71
amplicons (5.83 bands per primer) were obtained of which
64 (90%) were polymorphic (Table 2.1). The size of
amplicons generated varied from 250 to 2000 bp (Fig 2.1).
The average diversity of 42 per cent was revealed with two
most closely related (83% similarity) genotypes from
Barmer region (CAZRI 2440 and CAZRI 2441), while
CAZRI 2363 from Bikaner and CAZRI 2405 from Jaisalmer
region had least similarity index (0.37).

Cenchrus ciliaris

Ten genotypes were evaluated in the fifth year and
significant variation was observed among genotypes for
average plant height and tillers per meter of row length.
Maximum green fodder yield (8.6 t ha') was obtained from
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Table 2.1 Average Jaccard’s similarity coefficients based on RAPD, ISSR and combined analysis in L. sindicus

Populations RAPD ISSR Combined
Overall 0.58 0.74 0.66
Bikaner 0.57 0.74 0.65
Jaisalmer 0.62 0.78 0.70
Barmer 0.65 0.80 0.71
Between Bikaner : Jaisalmer 0.54 0.73 0.63
Between Bikaner : Barmer 0.54 0.70 0.61
Between Jaisalmer : Barmer 0.60 0.75 0.67

|H) T waiee feas (942 Ul Wex dgA ows)
T fhy |

A g9, Ura fTATeTsS =T | I BTN 358 7 Faifeld &
IRT IS (6726.7 fH.3T. UfT 2aCIR), $HSD 918 HIONI 585
(57094 fHIM. dfd TaR) @1 ofl, Tafdh BNl 75 A
|aifde =h garef SuS (15827 fHuT. Ufd 2deR) g0
1S BTN 358 (1386.8 6.7, U RaCAR) BT SUST oY |

oI

TR AgES a4 fdem: AdE dR—7 Fafaat o
ST GG R ATeA1 & 1T T 737 | 57 Adfaat |
TRETHOT, ST f4aR 3R TeeudT &1 B8l Irs T8 Sh!

IMTCC-10-1, whereas dry matter was maximum from
IMTCC-10-3 (2.9 t ha™). Tallest plants (110.9 cm) and
maximum tillers (94.2 mrl") were produced by IMTCC-
10-10.

Among five genotypes evaluated in the fourth year,
CAZRI 358 produced maximum green fodder (6.7 t ha™)
followed by CAZRI 585 (5.7 t ha'), whereas maximum dry
matter yield was produced by CAZRI 75 (1.6 t ha™) followed
by CAZRI358 (1.4tha™)

Improvement of arable crops
Pearl millet

Male sterile line development: Twenty four BC7
progenies were planted along with their corresponding

fora 2.1 UrgER 3NMiwamEg—o6 g1 Yafifd SMRUTIET YRR STE TH = 1 Hal SIUAT HIGl, ofF 1—15
Frebrar A gRIEe &1 gt @ S Aol 24 # aftfa ®
Fig 2.1 RAPD PCR product amplified by primer OPAI-06. M = 1 Kb DNA ladder, lanes 1-15 represent
Bacopa monnieri accessions described in Table 2.1
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maintainers. Based upon morphological uniformity, male
sterility and disease resistance, five new male sterile lines
were identified and named as CZMS 0023 to CZMS 0027.
Seed of these male sterile lines will be utilized in developing
new hybrids of pearl millet.

Maintenance and evaluation of male sterile lines:
Seed of CAZRI, ms lines CZMS 007A, 009A,0010A,0015A
and 0016A and ICRISAT ms lines 91444A, 92777A,
93333A, 94555A, 96666A and 97111A were multiplied by
crossing A lines with their corresponding B lines in the
offseason breeding nursery at ICRISAT Hyderabad.

Development of inbreds: Four hundred five breeding
lines/germplasm were planted for evaluation and further
selection of promising progenies. Out of these, 115
promising progenies were selected. Seven new
morphologically uniform inbreds were also identified and
named CZ12014/1to CZ12014/7.

Registration of CAZRI pearl millet inbreds: Five
inbred lines: CZI 2000/22, CZI 2000/13, CZI 2004/8, CZI
2008/4 and CZI12010/11 were registered with NBPGR.

Development of new hybrid combinations: Under
AICRP trials, 115 hybrid combinations were made by
crossing ms lines with CAZRI restorer lines. Seed of three
hybrids ICMA 88004 x CZI 2010/1, CZMS 20A x CZI
2008/8 and 841A x CZI 2010/11, and two open pollinated
genotypes CZP-2K-11 and CZP-2K-9 were multiplied by
hand pollination.

Evaluation of single cross hybrids: One hundred and
fifty single cross hybrids of pearl millet were evaluated along
with check hybrids (ICMH 356, HHB 67, RHB 177 and
GHB 538). Besides these, hybrid entries contributed by
different centers were also evaluated under IHT (16) and
AHPT (10) coordinated trials (Table 2.2).

Evaluation of genotypes for high temperature
tolerance: Six populations, nine hybrids, eighteen inbreds
and twelve male sterile lines were evaluated during summer
period from March to May. During this period, ambient
temperature reached up to 44°C at flowering stage.
Genotypes that performed well under high temperatures of
summer in both the sets were: CZP 2K-9, CZP 9603 and CZ-
IC 923; Hybrids CZH 233 and CZH 227; inbreds CZI
2002/6, CZI1 2012/13; CZI 2011/7 and 2012/5, and male
sterile lines CZMS 21B and ICMB 93333.
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ARofl 2.2 faf= Hax weoll | Seee Hax (SUS fHIA 9fd gacaR, a3 @ i)
Table 2.2 Promising hybrids in different hybrid trials (grain yield kg ha™', days to flowering)

“Trial (entries) Promising hybrids

Check hybrids

GHB 538 (3623, 44), ICMH 356 (3559,
43), RHB 177 (2677, 40), HHB 67
(2342, 42)

GHB 538 (4439, 45), ICMH 356 (4731,
43), RHB 177 (3843, 41), HHB 67
(3280, 40)

GHB 538 (3016, 45), ICMH 356 (4044,
45), RHB 177 (3998, 42), HHB 67
(3337, 42)

HT-I (50) 88004AXCZI 2011/4 (4074, 45), 92777AxCZI 2010/11
(4054, 43), 93333AxCBI 832 (4031, 42); 98222 AxCZI
2011/4 (3935, 42)
HT-II (50) 95444AxCZI2010/14 (4235, 44), 97111Ax CZI 2010/15
(4183, 45), 97111AxCZI 2010/11 (3824, 43), 95444 AXCZI
2010/11 (3379, 38)
HT-III (50) CZMS22AXCZI 2011/5 (4768, 44), CZMS21AXCZI 2011/2
(4430,43), CZMS 20AxCZI2011/2 (4151, 43),
CZMS21AXCZI 2011/5 (3826, 43)
IHT-I (16) THT 109 (3093, 44) THT 101 (2691, 37), IHT 105 (2611, 42) -
AHPT A1 (10)  AHPT 808 (4191, 52), AHPT803 (4014, 42), AHPT 809 -

(3921, 42)

"HT = Hybrid trial, IHT = Initial hybrid trial, AHPT = Advance hybrid and population trial

39 99 31Raet YR Aafad aRer & oy 49 A3
Fpx el QMSAITAT 88004 X WIOTSS 2010 /1
(froreTa 231) ASSUATH 0020 T X JAITS3ME 2008 /8

(HforeTa 232), UG 841 T X HIGIERNE 2010 /11 (HIorew=a
233) BT IR feam 77 |

sfopde udleror: rSTaR—3fhaic I8anT Brishy
B 3T, B TNIETOT 91 ATRIRET (25 faftewy), Sdiverct
(42 gfafteadl), S=a g s URIerTT (36 wfaftedl), <mve
IEft Y AT wRIeTvr (15 fafiedy), T4 WRERR oA uRieqor
(20 ufaftedn), S 2340 TBYAT SIS fHesy HT RIEITA
WIEv (24 UfAftedl) vd va 77,/833—2 YOI SIS
fieey e FEIoa wervr (40 ufaftedl) oFm | g9
TReTorl § W S iel &1 3 & Yo+ Brihd § ST
@ ford == fopar T |

I dguE Afewar & ford 9 yreul &1
JTH: BIoRI H BT fl T 9 31 Ui &l YT
g H gl fhar a1 o1 I=a Ar9Ee @ foldl |fgwpar
9 FIgAdr B MR W SABI I3 fdar T
(AR 22)| AIOTSSME 2002 /6, WIOTS3ME  2010/5,
HIOTS3ME 2011 /5 3R AIOTS3NTS 2011 /7 Bl S ATYA
QRO & SUGHR YR AT | §9 AR A= 3
USTIehl T Hegell bl SMTdifiey fafderdr &1 3rega 10
JTET—TeT JR.YY S, SHHR WSHR gIRT 41 foham T, v
B UH UIgFR DI Tl foar w8 (R 2.2) |

Uh 1 Adal BT [abTa: gD § FHI0T R UH 1
A @ faem fear mar (R 23) 1 uda |IAeH
(froreaTs 2008 /8 X AISTS3ME 2002 /6) H UTd fdTad

Performance of CAZRI hybrids in coordinated
trials: CZH 228 (ICMA 00444 x CZ12007/9) based upon its
performance in the initial hybrid trial was promoted to the
advance hybrid and population trial.

Three new hybrids, viz., ICMA 88004A x CZI12010/1
(CZH 231), CZMS 0020A x CZI 2008/8 (CZH 232) and
841A x CZI2010/11 were contributed to initial hybrid trials
[THT-I1(E)] in the AICRP trials for Kharif 2014.

ICRISAT trials: Under ICAR-ICRISAT collaborative
program, seven ICRISAT trials, viz., CPRT (25 entries),
Early B line trial (42 entries), high Fe Inbred trial (36 entries),
Blast resistant B line trial (15 entries), A4 restorer trial (20
entries), J2340 background DMR QTL trial (24 entries) and
H77/833-2 background DMR QTL trial (40 entries) were
planted. Promising progenies were selected from these trials
for use in our breeding programme. Besides above, blast and
DM resistant B line composites were also planted and
promising progenies were selected for use in our breeding
programme.

Selection of heat tolerant and susceptible inbred:
Nine inbreds developed at CAZRI were evauated. Based on
summer season evaluation (two year data), CZI2002/6, CZI1
2010/5, CZI 2011/5 and CZI 2011/7 were selected as
tolerant, and CZI 2011/2, CZI 2011/3, CZI 2012/15, CZI
2012/16 and CZI 2008/8 were susceptible to high
temperature stress. Additionally, genetic diversity of the
several inbreds and different pearl millet populations was
carried out using ten different RAPD primers (decamers),
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H Ty 7T qr IS BT ST el T Tha fhar a1
59T 99 2015 BT AT H, 3FT WIS & BU H $hHiNIcC H
ST SR |
kY

SARade Uo+T: T8, & 851 3IR AIRYAGI—267
@ T fafvoT gIRT 50 TR & Il SARafid urey daR
P T &R RAfIT erawen # SH@T qoaieA far |
AIoTSuA—16 H Ha9 RaTeT 41 Iared (833 fhur ufa
BdCAR) BT | AIGTSUH 22, 25, 33, 35, 41 dIof IcTa (812.5
fear ufd 2aceR) # FAge USTER &S @l TS ud
AroTeuA—21 (75521 fhan. Ufd gacaR) SR U@
foe (417—521 foh.3. Uy TacaR) A Sa¥ IR Y |

uRfS e gdeavn: faf= =1 3 ura 30 fai
o1 R sraver # geaia fhar a1 RS+ $H0H 14—44 H
AaTfee 157 ST a7l (550 .31, U gacR) S9S a1a
BUH 14—34 T DUA 14—57 H (4625 fHUT. Uy gacaR) |
BT | v HUH 14—3, 17, 35, 63 T 41 ¥ 450 fb.UT. WfT
SR 1T IcUTe g3 |

HIf@) Arugs: WHHR a8 &9%d (452—1751
I AAL Ul urey), ot HRAT (5—15 U UIGY), Yh 9R
(9.22—26.66 TTH UfT UTeY), Wil &1 F&T (10—119 Ufar
urey) 9 dI97 Ided (275-550 fhAn ufd gaemR) H
e fAf=ary Rt T, o cuid € fe e
97 i 9Ty H fif2d & ST affere Scuree &g Sid yrseai
@ FIT H AMSTIS BIch © | Tell / UTeY, Hetl @l oS 31R
EIST AT / ol T Wi Heel uof &hel 9 § |

TR RS fe udieror: usg Bl &1 393 yeei+a &
o) geaiep foam 1am | feAl T il Scare 600 b3,
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and presented as RAPD profile using one such primer (36 R;
Fig2.2).

Development of F, Population: F, Population was
developed by crossing of tolerant and susceptible inbreds
(Fig 2.3). Five individual crosses were made in every
combination of cross (ex. CZI 2008/8 x CZI 2002/6). The F,
seed was harvested individually and next generation will be
planted during the off-season in summer of 2015 at
ICRISAT, Patancheru.

Mung bean

Mutation breeding: Fifty promising mutants
developed by gamma irradiation of the parent varieties, viz.,
S-8, K851 and RMG-267 were evaluated under rainfed
conditions. Mutants CZM-16 produced highest seed yield
(833 kg ha™) followed by CZM-22, 25, 33, 35 and 41 which
were at par in seed yield (812.5kgha™), and CZM-21 (755.21
kgha") as compared to parent varieties (417-521 kgha™).

Initial varietal trial: Thirty entries contributed by
different centers were evaluated under rainfed condition and
KM14-44 produced maximum seed yield (550 kg ha")
followed by KMI4-34 and KM14-57 (462.5 kg ha")
whereas, entries, KM14-3, 17, 35, 63 and 41 produced 450
kgha seed yield.

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

Fig 2.2 RAPD marker profiles of different pearl millet inbreds and populations
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frF 2.3 BRI IRER H IORT TR HHIT HRIHA
Fig 2.3 Pearl millet crossing programme at CAZRI farm

g gdcIR  (SNeTR—6) | 92333 fhur ufd tR™
(STIBTR—3) & &= B3I | S Uy SIR—3 (923.33 b3,
g 8dCIR), SNeR—11 (81666 fHaT ufd TaRW) a
STIRTR—13 (808.33 foh 1. Tl BacaR) = 3= SN UTwdi |
B Y& B |

OR @ faera o ford e smalRa aeviievorn:
AT FHE! Bl YGTRIT B dlel 250 TR I Urey
BT Jedih- YT g H fbar war | fora# O S urey
TS 116866, ST 116865 3R ST 329038 favaa-g
U | WRIB 2014 H 150 ST YIRU BT JATHA d
farweryoT fo5arm 137 (RIS 2.4) | U WY WR SIRATY, SIRAT3I
WR TSI B AT T [B] H Bierdl d AT H AgdYUl
FAr=TaTd O &1 TS | IATET R UTey W Biordl Bl
@l e (= 0.67) A TRIAT fhar Tar @Roft 2.3) |
Safh el &1 IATGH Ulqy UR TERI & F&l g
TrErell R st @ W uRWifa e S g
IR e faweiyor 9 S uredl § o f=arsi &
qgdE @l |

JuTfaes Udeor: Q1 fel, STRSIRI—936 iR TH—83
TR gEIMPIND! & o) TATHAR UTSHA BT URIET0T b
YT | 62 THATHIR UTSHY SIS BT RG] B Hdg UTcTshd
U4 31y UrieR uRRerferdt &1 fewe e am | urgad
T 18, T 15 3R T 62 (s 2.5) off 78 foresl # fawg
HRT H AeTH I g8 |

HIUCT: BRG] DI IS UfAfsdl & JIRUET B
AT ¥ 3MvIfad AferTfeoras 1 i 81 18 MRS

positively associated with number of pods per plant, pod
length and seed numbers per pod.

Clusterbean

Initial varietal trial: Fifteen entries contributed by
different research centers were evaluated for their
performance. The seed yield of the varieties ranged between
600 kg ha' (GR-6) and 923.33 kg ha' (GR-3). GR-3 (923.33
kgha'), GR-11 (816.66 kg ha") and GR-13 (808.33 kg ha")
genotypes performed better than the other genotypes tested.

Evaluation and selection: Three genotypes IC
116866, IC 116865 and IC 329038 were found promising
among 250 guar genotypes evaluated during summer.
During kharif 2014, 150 genotypes were evaluated and
analysed (Fig 2.4). Significant variation was recorded for
number of clusters on branches followed by branches per
plant and pods per cluster. Yield was mainly defined by total
number of pods per plant (»= 0.67) while pods per plant were
mainly determined by branches per plant and total clusters on
branches (Table 2.3). RAPD and ISSR marker analysis was
conducted in 33 guar genotypes. RAPD identified some
variation while ISSR markers could not reveal any variation.

Molecular screening: SSR primers for guar were
screened for polymorphism using two varieties RGC-936
and M-83. Screening of 62 SSR primer pairs was done;
annealing temperature and reaction conditions were
optimized using gradient PCR. Primers S18, S15 and S62
(Fig2.5) showed distinct polymorphic banding pattern.
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Table 2.3 Ranges in morphological characters in clusterbean genotypes

Trait Mean Max Min CV (%) Correlation with yield (r)
Plant height (cm) 77.66 113.4 44 18.27 0.27
Branches/plant 7.26 13.8 0.0 54.59 0.31
Nodes/plant 25.31 34.4 18.4 12.27 0.25
Clusters on main stem 10.15 20.2 5.8 20.27 0.16
Clusters on branches 16.25 36.5 0.0 57.53 0.46
Pods/cluster 8.23 21.2 52 33.56 0.05
Pod/plant 107.4 202.6 41.8 25.96 0.67
Pod length (cm) 5.49 7.74 4.53 8.15 0.22
Seeds/pod 7.96 9.33 5.53 7.89 0.19
Seed yield/plant 20.35 422 7.74 2431 1.00

s 24 R & SIFURRGT &1 Jediw

Fig 2.4 Screening of guar genotypes under field condition

3 25 R @1 fHHT @QMROII—936 IR TH—83) H THATHIAR UISHH GRT Ig3MHING] URIeT0]
Fig 2.5 Polymorphism detected using SSR markers in guar varieties RGC-936 & M-83

2\




arfifes gfraes 2014-15
Annual Report 2014-15

aTeAd # ¥ A1a wrgAd o Sifos fafderar gelRia wvd gy,
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= qaffdre dfeiHfthon gerar faar (for 2.6) | S rerar
Tel P ISR 3R ¥ AFHh! & AR, AoTs D 2011,
HIors & 2022 iR HIoTe & 2031 BT YD &F § IAGA B
ford srgAfed forar s aFaT & |
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Molecular characterization and documentation of arid
zone fruit crops

Karonda (Carissa carandas): Molecular
characterization of 8 accessions of karonda revealed that out
of 18 RAPD primers, 7 primers detected intra-specific
variation generating scorable amplicons reproducible
patterns amounting to 25 per cent polymorphism and
exhibited 11.1 to 57.1 per cent polymorphism in banding
pattern. The RAPD profiles generated by OPA-16 showed
the maximum polymorphism (Fig 2.6). The PIC values
ranged from 75 (OPA-17) to 92 per cent (OPA-02). Based on
the performance of the germplasm over a period of eight
years for fruit yield and other desirable attributes, the
accessions CZK2011, CZK2022 and CZK2031 may be
recommended for cultivation in arid zone for their higher
yield and big fruits.

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

R 2.6 @RIT B AfAfedl @1 3idiv—16 UTgAR §RT ARQUIS! rfeTigoras!

Fig 2.6 RAPD profiles of C. carandas accessions generated by OPA-16
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can serve as an additional approach for identification and
genetic cataloguing of P. emblica germplasm for crop
improvement. RAPD profiles of two informative primers are
showninFig2.7.

Gonda (Cordia myxa): In thirteen accessions, out of
10 RAPD random primers, seven primers detected intra-
specific variation amounting to 59.04 per cent poly
morphism. The number of PCR amplified products formed
ranged from 4 (OPA-13) to 15 (OPA-09 and OPA-17). The
combined dendrogram of 10 random primer data matrices

delineated 13 accessions in two main clusters (Fig 2.8).
Cluster I had three accessions (G-2011, G-2022, G-2062).
Cluster II comprised of the maximum number of accessions
(G-2012, G-2025, G-2013, G-2014, G-2021, G-2026,
G-2051,G-2023, G-2063) and one accession (G-2061) as the
most distinct out group.

Fig 2.7 RAPD profiles of 8 varieties of P. emblica amplified by (a) OPA-02 and (b) OPA-16 primers

fors 2.8 <7 @7 ORE Ufaftedl & URE © dsl W AR T FHfGT SS M

Fig 2.8 Dendrogram obtained from cumulative cluster analysis of 10 primers
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The representative varieties of each sub-group and all
out groups of RAPD dendrograms of all the arid fruits were
subjected to sequencing of conserved 5.8S gene. The
phylograms were drawn based on single nucleotide
polymorphisms, insertions/deletions (INDELS) and total
length polymorphisms. In all 60 novel gene sequences were
submitted to NCBI, USA database and assigned Gen
Accession numbers which represents Indian arid zone fruits
biodiversity and are now available in public domain for
comparison. Unique RAPD profiles of individual variety and
gene sequence data depicting their intraspecific genetic
relationships is a potential source of information for arid
zone fruits breeding programmes in the country.

Evaluation of efficient Rhizobia for better nodulation in
Acacia senegal

Rhizobium cultures were prepared from rhizobacterial
of Prosopis cineraria (PC4) and A. senegal (AS4) + P,
cineraria (PC6). Inoculations of seeds of A. senegal (high
gum yielding cultivars) with Rhizobium culture enhanced
seed germination, induced nodulation by three to five times
and also improved the seedling growth as compared to
untreated seeds. Inoculation of seeds with PC4 and
PC4+PC6 increased seedling dry biomass by 9 and 21.2 per
cent, respectively. Nodulation showed significant increase in
root length, shoot length and collar diameter. Average root
length, shoot length and collar diameter in nodulated
seedlings were 44.5 cm, 50.8 cm and 6.25 mm, whereas in
non nodulated these were 37.9 ¢cm, 47.9 cm and 5.65 mm
respectively.

Performance of half-sib progenies of 4. senegal and
candidate plus trees of P. cineraria

Evaluation of eleven half-sib progenies of 4. senegal
showed that after 17 months of transplanting average height,
collar diameter and survival in field were 48.7 cm, 0.94 cm
and 66.7 per cent, respectively. The accession numbers 24,
28 and 113 showed 100 per cent survival whereas average
height ranged from 28 cm to 66 cm, and collar diameter
ranged from 0.73 cm to 1.12 cm. Similarly, evaluation of
nine-month-old progenies of 14 selected candidate plus trees
(CPTs) of P cineraria revelaed that progeny of CPT-2
showed highest shoot length (27.9 cm), collar diameter (0.29
cm), root fresh weight (159.3 mg) and root dry weight (96.7

mg).
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Vegetative propagation of P. cineraria vs propagation
through seeds

28-year-old plants raised from seeds and by air layering
were evaluated for off-season flowering/fruiting during
March and normal season during May to June. During the
reporting period, no off-season flowering/fruiting was
observed in seedling raised plants whereas it was observed
for vegetatively propagated plants and only two out of 28
vegetatively propagated plants produced less than 1.0 g seed
tree”. During normal season, 21 plants out of 28 in air-
layering plants and 25 plants out of 67 in seedling raised
plants produced pods. Average pod yield, 100 pod weight,
seed yield, number of seeds per pod and 100-seed weight
were more in vegetatively propagated plants (197.8 g tree”,
1323 g,29.2 gtree’, 6.9 pod”, 4.0 g, respectively) than the
plants raised from seeds (107.5 g tree”’, 96.9 g, 11.3 g tree”,
4.7 pod" and 3.4 g, respectively).

Performance of Salvadora oleoides germplasm

Performance evaluation of eleven-year-old 24
accessions of S. oleoides showed average population
survival of 68.6 per cent whereas, it was maximum (100%)
for accession no. 214. Average height of shrub was 260.4 cm,
whereas for accession no. 195, 196, 206, 213 and 214 height
was recorded > 300 cm. Mean dry fruit yield/shrub of fruit
bearing shrubs was 4.06 g, and ranged from 1.17 g for
accession no. 209 to 13.45 g for accession no. 215. Average
100 dry fruit weight was 4.52 g with arange from 3.92t0 6.12
g whereas 100 seed weight was 1.77 g with a range from 1.24
t02.00 g.

Seed production

Under ICAR Seed Project, a total of 12.2 t TFL seed
was produced (Table 2.4). Nucleus seed of moth bean var.
CAZRIMoth-2 (3.7 kg), and C. ciliaris var. CAZRI-75 (2.15
kg) was also produced under NSP (BSP). Seed of pearl
millet, open pollinated variety CZ-IC 923 (50 kg) was
multiplied in isolation.

Establishment of field gene bank of arid crops

Cenchrus species: Seven genotypes of C. ciliaris and
one of C. setigerus were characterised for morphological,
flowering and seed yield traits under field condition (Table
2.5 and Fig 2.9). There was significant variation for most of
the traits except tillers/plant, inter-nodal length, fertile
tillers/plant, seed weight/plant, green fodder and dry matter
yields.
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ARl 2.4 T A dloge & d8d dIol Sared
Table 2.4 Seed production under Mega seed project

Crops Variety Truthfully labelled seed (q)
Grasses
C. cilliaris CAZRI 75, CAZRI 358 and other genotypes 3.32
C. setigerus CAZRI 76 and other genotypes 5.18
Crops
Mung RMG-492, SML-668 6.50
Moth CZM-2, RMO-40 4.50
Guar RGM-1017, RGC-936, RGC-1066 14.00
Bajra CZM-9802 15.00
Wheat Raj-4083 40.00
Mustard Pusa Jaikisan 20.00
Oat and barley - 10.50
Cumin GC-4 3.00
Total - 122.00

100 U™ | 37f&e oY | T Feroll & forl Srgaifiiepar 6o
gfererd ¥ 31feres off | AT ufcqai &7 SiferehaR dAerol & |rer
W TS d AEqUT o |

I (frforme @) 39 fwi &1 fafr=
AT Al el & ol Heaiea far war | e 4
JTETT—3TeT eI BT i fafi=t f=1amg sifed @ 2 |
Wl & aoi & AR G BT DI 3 91T H favar faam s
|HAT 8 | 980 HH goi (< 5 UTH) STl Ud fedmsl, &F
(5—10 UT™) —M3H, SIeS—3 TG FATS!, HeIH (11—20 )
—BTSIRI TTAT, BT, SIS, TR BRI, JERIT, TS,
g X HeT, FARAT U], Tl TSI, Alield, BRI,
Drell, ST, Sred gafe Td 3fdd (21—-30 UM) —
AR, A4, T, Hifd, AFR—5 |
ot SeaTe Urenfiad)
DI ot SeareA Uit

H{1 ¥ 4157 ST doT @ qgd AN fhar T foaH
Ja31Ts I oI fAf2Ri, T B el aicd Ud ©: SaRSP Ao g
99 SUAR s Iolifed IR B faeram el
SHaT] enfAe 2 | I8 UANT W™ U9 W% & SR fhar
AT | $9 YANT A I8 Ul =Tl DI Sleal gaf1s o iy (15
SelTE) Ta et & i arferes 2 (30 TAY. X 10 WA F 7T
H ERI% Il IATEA H geIaN] gs foreH, Ui @l 3drs,

Moth bean: 14 varieties of moth bean (RMO-435,
Jawala, RMO-40, RMB-25, RMO-225, RMO-257,
RMO- 423, Maru Moth, GMO-2, GMO-1, CZM-1, CZM-2,
CZM-3, and IPCMO-880) were characterized for qualitative
and quantitative traits under field conditions. These varieties
were found different in plant height (34.3-45.5 cm), primary
branches per plant (2.1-8.35), clusters per plant (22.95-
31.25) and other traits.

Clusterbean: Thirty seven varieties of clusterbean
were evaluated for morpho-physiological, yield and yield
attributing traits. Varieties were found different for all eleven
quantitative traits recorded during the observation (Table
2.7). M-83, AG112, HG2-30, RGC-1066 and FS-277 were
found with single stem whereas RGC-471 was observed with
maximum number of branches per plant. Flower colour, leaf
and plant pubescence, leaf margin, branching and seed
colour were identified with discriminating traits.

Henna (mehndi) germplasm: Twenty clones were
evaluated for flower and fruiting behavior, dry leaf yield and
its component traits. The differences were significant for
plant height, plant spread, number of branches per plant,
tillers per plant, dry leaf yield, dry stem, dry biomass, % of
leaf of dry biomass and dry weight of 100 leaves. Max dry
leaf yield per plant was 113.3 g for Acc Malpur. The other
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Table 2.5 Morphological variability in C. ciliaris

Characteristic Mean + SE
Days to spike initiation 38.3+1.9
Days to 50% flowering 52.7£3.0
At 50% flowering
Plant height (cm) 64.4+4.0
Nodes on tiller 6.7+0.4
Tillers/plant 17.7+1.8
Branchest/tiller 2.4+0.4
Inter-nodal length (cm) 7.8+0.7
Leaf length (cm) 29.3+1.2
Leaf width (mm) 7.2+0.3
Flag leaf length (cm) 19.4+1.1
Flag leaf width (mm) 6.2+0.3
At seed maturity
Days to seed maturity 55.8+2.2
Fertile tillers/plant 11.5+2.8
Peduncle length (cm) 23.4+1.3
Spike length (cm) 10.6+0.5
Seeds/spike 94.2+6.4
Seed weight/spike (g) 0.25+0.03
1000-seed weight (g) 2.71+0.14
Seed weight/plant (g) 4.3+1.9
Green fodder yield/plant (g) 53.7£19.2
Dry matter yield/plant (g) 27.5+8.7

|&AT, 1000 &FI BT IO, HA DD, diol Iusl Ul
O SR Uiy gdTS # geras urly Wt | uRerEt 7 g
ST BT 3 garrg (15 Sells) W e T[ordedl drel drel
DI U o Fahd © | ST avg YT oS (20 A7) 3@ |
3reedl ST Qd JTae arel dIeT @l IuST of Had ® ST fh
IS ¥ G3TTS B | Fol Afd el & (AR 2.7) |

famRer @1 Sfod Sdike w1 @ 99 STER
RRISIERA + GUHd)) + %ol Mdhe & T3 IR (100
Yrdign) &1 fsedmra dx-1 | Fatfers, ufa diem wetrr, 1000
A5 SUST # geladl urdl Y| ¥ oRE A1l Bl SRl
&7, IR UTell T JodThd GaAHid H agIasl ! T |

Range Coefficient of variation (%)
33.0-46.3 8.7
42.7-69.3 9.7
48.2-75.8 10.7

6.2-7.8 9.4
15.1-19.2 17.9

1.2-3.6 31.0

7.1-9.7 16.5
22.1-36.7 6.8

5.7-8.8 8.0
12.9-23.6 9.4

4.6-8.1 9.0
50.0-62.7 7.0
8.0-16.8 41.9
15.7-31.4 9.2
8.8-11.9 8.2

60.3-120.2 11.7
0.17-0.35 17.5
1.82-3.93 8.8

2.0-8.7 76.8
19.9-71.6 61.9
12.3-33.5 54.6

genotypes which showed more than 100 g leaf yield per plant
were Khedbram, Malav and Bikaner. Heritability was more
than 60 per cent for all these traits. The relationships of dry
leaf with most of the traits were positive and significant.

Ber (Ziziphus mauritiana): Thirty nine varieties were
evaluated for different morphological traits as per DUS
descriptors. On the basis of fruit weight the varieties were
classified as Very Low Weight (<5 g) viz., Illaichi and Tikadsi;
Low (5-10 g)-Rashmi, ZG-3 and Bagwadi; Medium (11-20
g) - CAZRI Gola, Katha, Aliganj, Banarasi Karaka, Akrota,
Laddu, Seb x Katha, Banarasi Pebandi, Gola Gurgaon,
Thornless, Chhuhara, Kaithli, Jogia and Dandan; and High
(21-30 g) - Umran, Seb, Gola, Goma Kirti and Sanaur-5.

/a8 2\




aiffie gfeded 2014-15 N IuAfeert

Annual Report 2014-15 Research achievements

CAZRI 75 CAZRI 585 IGFRI 727 CAZRI 2178 CAZRI 2221 IGFRI 3108 CAZRI 358

forar 2.9 ofo= a1 & faf= See™ & drell 9 dad & 1§ faffr=ar

Fig 2.9 Distinctness in ear head and stigma colour in different genotypes of C. ciliaris

T gRT a8 Rig 21 ® & wd% et 9emg Seed technology
(157 ) @ (30 A1 x 10 A1) corr A1 Optimization of seed production technology in mung
TS (20 AT Ud TUD TXI (25 HAL X 10 WHL), RIBIRT  pean
1 Sferd SRl BT AT G AHEIH + qoad) g7 Aot
SUAR + Bl dbes & T9g IR (100 GRwH) Bt Seed production was assessed at three dates of sowing
eaa zm% J US| ¥ 9 B1 SUred g | during summer (20 March, 5 April and 25 April) and kharif

HEaqut fAeT o & |
ARV 2.6 TR BT fHAT & TRIRG / oharcqd, SUST UG SUST Faell oAefor

Table 2.6 Values of varietal traits in clusterbean

Trait Maximum Minimum Average
Plant height (cm) FS-277 186.42 RGC 1038 117.07 1
Branches/plant RGC-471 14.91 M-83, AG112, HG2-30, RGC- 0.00 10.84
1066, FS-277
Nodes/plant HG-832 32.71 BG-3 19.69 27.47
Clusters on main stem AG-112 16.04 BG-2 8.42 10.65
Clusters /branch RGC 1055 26.31 M-83, AG112, HG2-30, RGC- 0.00 16.93
1066, FS-277
Cluster length (cm) FS-277 15.03 BG-2 4.24 6.61
Pods/cluster FS-277 11.42 BG-2 3.31 5.72
Pod length (cm) M-83 9.09 RGC 1038 5.48 6.29
Seeds/pod RGC-1066 9.16 PB-80 7.66 8.53
Seed yield/pant (g) RGC 1055 31.98 M-83 12.06 22.35
100 seed wt. (g) RGC 1002 3.74 RGC 1055 2.92 3.30
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Table 2.7 Seed yield and yield attributes of Mung bean in kharif and summer seasons

Treatment Kharif 2014
1000- seed Seeds Seed yield
weight (g) pod™! (q ha™)

Sowing (D)

I 71.1 9.2 22.34
I 63.1 8.5 18.98
11 66.0 7.9 21.95
CD at 5% 1.23 0.27 1.84
Crop geometry (G)

25cm x 10 cm 65.7 8.3 20.38
30 cm x 10 cm 67.8 8.7 21.81
CD at 5% 1.00 0.22 -

Fertilizers (F)

F1 65.1 8.3 18.87
152 66.1 8.4 21.18
F3 66.2 8.6 20.05
F4 67.2 8.6 21.44
F5 67.8 8.7 22.26
F6 67.9 8.7 22.76
SEm= 0.61 0.13 0.92
CD at 5% 1.73 - 2.84

Rabi 2014
Harvest 1000 -seed Seeds Seed yield Harvest
Index (%)  weight(®)  podr! (qha)  index (%)

56.3 61.6 6.2 7.21 0.41
51.2 61.5 49 4.78 0.35
51.7 59.0 4.9 2.40 0.26
0.02 1.15 0.22 0.75 0.02
52.1 60.9 54 5.30 0.34
54.1 60.5 52 4.29 0.34
0.02 - 0.18 0.61 -

50.4 60.4 49 4.25 0.34
53.7 59.4 5.1 432 0.33
52.1 60.9 52 4.41 0.34
51.3 60.3 5.4 5.29 0.34
56.2 62.0 5.7 5.36 0.34
54.8 61.2 5.8 5.14 0.36
0.01 0.58 0.11 0.38 0.01
0.03 1.63 0.30 - -

where, F; — Control (No Fertilizer Application), F, - Recommended dose of Fertilizer (RDF) as basal dose (12.5 kg ha N and 40 kg ha ' P,Os), F; —
Seed treated with Rhizobium and Phosphate Solubilizing Bacteria (PSB), F4 - F3+ RDF as basal dose, Fs - F3+ 50% more as basal dose, Fg - F3+ RDF

as basal dose + Borax spray (100 ppm) at flower initiation.

TR 9 9 IS UrEnfd!

TIR B &1 IR H dael deivex Ufa e g ufer dier
Bl BT FRAT WX ST 3ls & iR 3 yra
US| 9IS B Iy g a19es dier gR1 & IRER fehar &7
T 45T SIS T[0T AR IS B JUTae Ud Sdh ATDT IR
SNferepTer IR—TEaqul JTd ST T | S99 I8 Havdl fHerd]
T PV IR & gl MR &3 # IR B b Seal
31T (1 SIS T IS Ui X (45 FHL X 10 ) FT
yTg dIST IUST I8 H SUYad 2 (FROT 2.8) |
HRATS Creh oY ST@iRTes fafderan o1 qeaie, waea va
AR

RIS & 8 FoTal H 228 UST (@et 37 Hall) W ARATS
TS | SI.UA.Y. FaTer & a¥ies Bl AT G (3T |

(15 July, 1 August and 16 August), two crop geometry and six
combinations of fertilizers and seed treatments. Date of
sowing, crop geometry and fertilizers and seed treatments
had significant effect on plant growth characteristics, seed
yield and seed quality (Table 2.7). Crop sown on 15" July
improved the pods per plant, 1000-seed weight, seeds per
pod, seed yield and harvest index. Seed yield and related
traits increased at crop geometry (30 cm x 10 cm spacing) in
kharifand at closer spacing (25 cm x 10 cm) in summer.

Recommended dose of fertilizer + seed treatment with
Rhizobium and PSB + Borax spray (100 ppm) at flower
initiation showed superiority than control in both the seasons
for 1000 seed weight, seed yield and harvest index and seed
quality parameters.
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Early sowing (15" July), wider spacing (30 cm x 10 cm)
in kharif and early sowing (20" March) with closer spacing
(25 cm x 10 cm) in summer and recommended dose of
fertilizer + seed treatment with rhizobium and PSB + Borax
spray (100 ppm) at flower initiation were the better
treatments to increase the seed yield in mung bean.

Integrated approach for maximization of seed yield in
clusterbean

Date of sowing had significant effect only on clusters
per plant and pods per plant (Table 2.8). Date of sowing and
crop geometry had non-significant effects on most of the
seed yielding attributes and seed quality parameters.
Interaction effect of date of sowing and crop geometry was
significant for seed yield only indicating the suitability of
early sowing (1" July) with wider spacing (45 cm x 10 cm) in
rainfed areas of Rajasthan.

Genetic diversity assessment, propagation and
conservation of Marwar teak [7Tecomella undulata (Sm.)
Seem.]

Leaves of 228 trees (37 populations) representing red,
orange and yellow coloured flower bearing trees, scattered in

AR 2.8 gaTs @ A U9 U Wi X BT AR DI GG IO AR ST B IO Ud Sd ATDI TR gHT

Table 2.8 Effect of dates of sowing and crop geometry on seed yield and its components in clusterbean

Treatments Pods Seed yield
plant™! (q ha)
Date of sowing (D)
1* July 77.0 7.63
10™ July 40.8 5.89
20™ July 54.2 6.18
SEm= 5.7 0.74
CD at 5% 19.7 NS
Crop geometry (CG)
30cm x 10 cm 54.4 6.36
45cm x10 cm 60.2 6.77
SEm= 3.0 0.49
CD at 5% NS NS
Interaction (Dx CG)
SEm=+ 53 0.84
CD at 5% NS 2.69

Harvest 1000- seed Vigour Vigour
index (%) weight (g) index I index II
30.7 31.58 1459 5144
29.2 31.48 1288 4410
29.9 32.14 1276 4754
0.38 0.25 54 238
NS NS NS NS
30.1 31.65 1323 4734
29.8 31.81 1359 4805
0.48 0.37 53 495
NS NS NS NS
0.83 0.65 92 857
NS NS NS NS
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8 districts of Rajasthan were collected for DNA isolation.
DNA isolation procedure has been standardized.

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

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

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

forar 2.10 ARATS b H AEIH Pell BT TS &7 W IR Td uRudd 95 A b Fad=

Fig 2.10 Proliferation of axillary buds in nodal segments and callus induction from immature seeds in 7. undulata
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flowering, flower colour, stem pigmentation, double/single
pod, branching type, yield and other important agronomic
traits. Among the RILs, ICCRIL07-0029, ICCRIL 07-0112,
ICCRIL 07-0147, ICCRIL 07-0183 and ICCRIL07-0210
were early in flowering (~60 ) with no incidence of Fusarium
wilt or termite damage. Among these early RILs all were
pigmented except ICCRIL 07-210. Spreading, semi-
spreading and tall-erect branching types were mostly
observed. Except ICCRIL 07-0112 (semi-spreading), the
other four RILs were tall and erect branching type. Flower
colour was either purple/pink (majority) or blue.

Introduction and evaluation of cactus pear (Opuntia
ficus-indica L.) for fruits and fodder

After two years of planting, Clone no.1308 showed
maximum height and Seedless Santa Margherita Blice
maximum new cladodes (Table 2.9) in Jodhpur.

Effect of shade-net on sprouting and growth of
cactus pear accessions in pots: Effect of 50 per cent shade
net on sprouting and growth on three accessions of cactus
pear in pots was studied. The cladodes kept under open
condition took significantly less number of days to sprout
and produced more number of new cladodes after four
months. The differences due to varieties and interaction due
to variety and environment were significant (Table 2.10).

Leaf morphological characters and dry matter
content of cactus pear accessions: The accessions were
quite distinct in respect of cladode weight, length, thickness,
number of areoles, dry matter content and presence or
absence of spines (Table 2.11). Well acclimatized accessions

ARefl 2.9 AR & AN Sl g sfgigal @ SagR Rerd &3 A &1 99 918 gedr
Table 2.9 Growth performance of different accessions of cactus pear in field after two years of planting at Jodhpur

Accession Nos./varieties Mean plant height (cm) No. of new cladodes
Clone No.1270 39.00 2.50
Clone No.1308 54.00 3.50
Clone No.1271 38.50 2.50
Cristallina 43.66 2.66
Red San Cono 34.00 2.20
R x R Pianta-25 33.33 2.66
Gymnocarpe 32.00 2.50
Roja Castle Sardo 21.00 2.00
Seedless Santa Margherita Blice 43.75 4.50
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AR 2,10 BRITER STl HT TG & IEeT UG 9gdR IR Y9Td
Table 2.10 Effect of shade net on sprouting and growth of cactus pear

Accession Days to sprout No. of new cladodes produced

Open Shade net Mean Open Shade net Mean
Clone No.1270 52.50 61.33 56.92 2.28 1.14 1.71
Clone No.1308 54.00 56.50 55.25 1.18 0.65 0.89
Clone No.1271 45.85 51.25 48.55 1.16 1.75 1.45
Mean 50.78 56.36 1.52 1.18

CD (p<0.05) =V -1.66, E -1.36, VXE - 2.35 CD (p<0.05) =V -0.26, E - 0.22, VXE - 0.38

AR 241 ANHA & AT Sig g AW gigal & defsrs (U @I faeryany

Table 2.11 Cladodes characteristics of important varieties/accessions of cactus pear under Jodhpur conditions

Accessions/ Cladode  Length Width  Thickness Areoles Length Dry Presence
varieties weight(g) (cm) (cm) (mm) (nos. per width matter of spines
cladode) ratio (%)

Clone No. 1270 448.7 33.5 17.2 11.8 128.6 1.9 10.2 Absent
Clone No. 1308 460.8 375 14.5 10.6 128.6 2.5 9.3 Absent
Clone No. 1271 457.9 41.3 14.7 10.3 155.3 2.8 9.2 Absent
Clone No. 1287 204.4 30.5 11.2 8.7 172.3 2.7 7.5 Present
Seedless Santa 169.2 31.0 14.8 52 155.6 2.0 8.6 Absent
Margherita Blice

Bianco Macomer 70.55 20.5 9.5 4.2 120.0 2.1 8.2 Absent
Cristallina 63.3 19.2 8.9 3.9 115.0 2.1 9.1 Absent
Bot. Garden 108.2 25.5 9.5 6.2 80.0 2.6 9.5 Absent
R xR, P-25 96.0 252 7.5 6.6 119.0 33 9.4 Absent
Red San Cono 74.0 20.2 8.3 5.6 115.0 2.4 8.3 Absent
Roja Castle Sardo 124.0 19.2 8.4 9.1 141.0 6.4 9.1 Absent
A. Giant 108 19.5 7.5 8.6 135.0 55 6.4 Absent

T TeTe Bl RIS MR g URFISTI like Clone No.1270, 1308 and 1271 recorded higher cladode

weight than those introduced recently.

afaar: frs foiRiifi—14 (@a afdwr—4) @& §io
IA%e g3 I TAT 39 b &I 9 Sre, uRudddr &
3rafdy, Jedr Arold aTeRd & folg HfaRIEesdT iR Jora<r I
o=l 1 et 3 JgaR Uil AT | 39 b T WS kg W
SR Y, STIRIES, IO, ORI, Hied AR dd

It H W & foru fafeed fear mar g |

Evaluation of cactus at Bhuj

Thirty three clones were multiplied in pots. For
multiplication, the cladodes were dried under partial shade
for 15 days, treated with Bavistin (0.2%) and planted in
plastic pots (30 cm height) filled with a mixture of

HIoN] | U eI A UdT Il fb IR &1 b
SROIA—1066 BT AT H ST 3R 15 A} & 3faval =)
B Bl RIS B W 98k e Red ure fhar s gahars |

vermicompost, sand and clay in 1:1:1 ratio in the month of
March. The clones were transplanted into field in August and
after four months 14 clones showed 100 per cent survival, 8
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clones 90 per cent and 8 exhibited more than 50 per cent
survival. The number of cladodes produced varied from 1 to
11. The Clone nos. 1270, 1271, 1287, 1308 and clones
seedless Santa Margherita Belice, Blue Motto, Seedless
Roccapalumba and Morado exhibited vigorous growth
under field condition (Fig 2.11).

Among 24 clones received from ICARDA office, New
Delhi, two clones failed to sprout. After two months of

growth in nursery number of sprouts variedy from 1 to 6 in
different clones (Fig 2.12).

AINP on arid legumes

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

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

Clusterbean (IVT): Seed samples of guar received
from Durgapura, Hisar, SK Nagar, Jodhpur, Parbhani and
Gwalior were evaluated. Carbohydrate content was
maximum in the National check HG-13-1 (40.28%),
galactomannan in RGr-13-4 (30.12%), crude protein in RGr-
13-5(31.72%) and viscosity in CAZG-13-1 (4038 mpa.s).

o 211 AFTEN & 33 O IOl @1 ¥ H gRemuT

Fig 2.11 Field establishment of 33 accessions of cactus pear

/55 0\




aififes gferae 2014-15
Annual Report 2014-15

N IuAfeert

Research achievements

= B

3 212 AEN & TR H FhA IO
Fig 2.12 Nursery multiplication of cactus pear

arfear (Tdd)): I 9% SiRi—3 # Jaifia &ms
OrEE (27.69) SR Uradal (88.80) Tof @l IRAY| TET
AMfaT—3 ¥ S @1 =g7aq A (0.044 FAeium/am) iR
SHAI—911 & Udhe1 H =¥ §9d (23 fmie) <t foam |
AN Do H TS A URIU—306—1 (28.15%) H 3ff&rhaH
AT Hol—ALUL—05040 & T+l H FAdH A (26 F+Ic)
Tl favam T |

#is (U dF & + ang 4t ) 39 i e oA
UReUT BT fAgIyor fohar 77 | IERT T STRUAN—257 37
SITSAT—100—10 (20.13%) H 3Mf&HAH TS WA ol b
T | SR @7 =gATH AT AIRYHS—257 (0.56 I T
UTH) TAT JARYANN—225 &I YTl AdIeId (86%) Gl Dl
AT
<IE W Ol BT i

TEIUISIRIR ¥ w28 UfAftedl & I+ yeud &
TIPS §RT I8 S T T H g [har 1T (FRel
2.12) | "fafte, diofiemR—126, 3MERIT—328648, FIGIBTR—57,
IMEXIT—4209889,  UIMTE—429902, 3MSUI—393960 3R
IofemR—87 =1 Hfl drell 4197 3iR fealRT @ deer # st
g9 foar |

@1 T4 AUl & U T[ORIA & He6 &3 | IR WR
CIRECIE|

100 ST UTRUT UR SAG0Td AEWIAT & foly SIRTere
¥ 3fggRoT uRRero fha 14T | STS o TE HeY & MR WX 17
ST UTRUT JAT BIoRT UhUERT 9, 3MSUA—11497, 318 T

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

Horse gram (IVT): Seed samples of CIVT of horse
gram were received from Hyderabad and S.K. Nagar.
Maximum protein content was in the VLG-13-1 (28.51%).
Minimum cooking time was for VLG-13-3 (38.5 min).

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

Cowpea (IVT): The seed received from Parbhani,
Hisar and Madurai showed maximum crude protein in the
National chek RC-101 (27.71%), minimum tannin content in
the national check RC-101 (0.55 mg g'), maximum
digestibility in the national check GC-3 (90.40%) and
minimum cooking time in genotype National check GC-3
(29.5 min).

Cowpea (AVT): National check GC-3 had maximum
crude protein (27.69%) and digestibility (88.80%).
Minimum tannin content was observed in the Goa cowpea-3
(0.044 mg g') and GC-911 (23 min) showed minimum
cooking time. At Madurai center, crude protein content was
Maximum in PCP-306-1 (28.15%) and cooking time was
minimum in Phule-CP-05040 (26 min).
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Moth bean (AVT + IVT): Eight genotypes were
analyzed. Crude protein was maximum in the National check
RMO-257 and Jadia-100-10 (20.13%). Tannin content
ranged from 0.56 to 0.81 mg g and it was minimum in the
National check RMO-257 (0.56 mg g ). Digestibility ranged
from 78.2 to 86.0 per cent and it was maximum in the
national check RMO-225 (86.0%).

Evaluation of barley at Leh

28 accessions, procured from NBPGR, evaluated with
local management practices in Stakmo village of Leh
showed variation for various morphological traits (Table
2.12). Accessions, BGR-126, IC 328648, BGR 57, IC
429889, P1429902, IC 393960 and BGR 87 performed well
with regard to seeds per spike and tillering.

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

Hundred genotypes were evaluated for salinity
tolerance in laboratory. On the basis of ranking score of
relative root length, 17 genotypes (CAZRI, FSC-9, 1S 11497,
IS 13918, GJ 42, CZ 146, RAJ 19, CAZRI, FSC 3, CAZRI
FSC 14,RAJ 23,GJ 39,RAJ 3,EJ 67,RAJ 28, CAZRI FSC
3,RAJ 17, EJ 17 and E 13) showing good root length under
salinity were selected.

One hundred ninty five germplasm and eight checks
(GJ-42, GJ-35, M-35-1, GJ-39, CSV-15, UP Chari 2, Pant
Chari 3and GFS 4) were evaluated for fodder yield under
rainfed. There was large variation among genotypes for days
to flowering (43-85), days to maturity (67-140), plant height
(86-311 cm), number of leaves per plant (4-16), leaf area
(174-697 cm’), stem girth (0.70-3.67 cm), leaf: stem ratio
(0.15-0.60), fresh plant weight (80-960 g), and strove yield
plant” (40-530 g).

AR 212 T8 & THA A H S b1 A= wfaftedl w1 geaied

Table 2.12 Evaluation of different accession of barley at Stakmo village of Leh

Plant No. of No. of

height leaves / tillers/
(cm) plant plant
Mean 67.9 5.59 3.96
Minimum 43.0 3.60 2.20
Maximum 86.5 7.60 7.40

No. of ear Ear head Total no. of Plant fresh
heads/ length grains/ weight
tiller (cm) ear head (gm)
4.38 13.89 56.07 13.22
2.00 4.00 0.00 1.62

26.00 35.00 105.50 32.8
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Evaluation of sorghum germplasm for grain yield at Pali

224 germplasm were evaluated under shallow saline
soil condition at Pali for seed yield and componenet traits,
and the differences were significant. Variation for qualitative
traits i.e. grain colour, stalk juiciness, panicle shape and
inflorescence excertion was also observed. Top five
germplam on the basis of per se performance for different
traits are given in Table 2.13.

Under-utilized shrubs (Grewia tenax and Indigofera
oblongifolia)

Thirty germplasm of Grewia tenax (Forsk.) Fiori were
collected from Jaisalmer (13), Jodhpur (5), Pali (11) and
Barmer (01) districts representing diverse habitats and
rainfall gradient ranging from 100 to 450 mm. In case of /.
oblongifolia Forsk., five germplasm were collected from
Jaisalmer (1) and Pali (4) districts. The mean values of seed
length, seed breadth, and length: breadth ratio and 100 seed

AR 2.13 UTell # A1fpd oY Ufe SHeal & =T [omere derl & SR R U&RE &I fJavor

Table 2.13 Range, character mean and top five accessions among the germplasm of sorghum evaluated for various characters at Pali

Characters Range Mean
Days to 50% flowering 49.33-96.00 67.91

Days to maturity 95.33-125.67 108.07
Leaves per plant 9.00-17.33 12.74
Leaf area (cm”) 172.77-629.27 370.89
Plant height (cm) 128.87-323.33 243.45
Panicle length (cm) 7.73-33.87 18.94
Panicle width (cm) 4.20-18.13 6.66

Fresh weight per plant (g) 78.67-625.87 207.84
Dry weight per plant (g) 22.47-204.67 76.22
Grain yield per plant (g) 2.53-38.23 13.27
1000 seed weight (g) 7.13-33.37 22.05

Best five entries and their means

GPP-18 (49.33), GPP-9 (52.0), EJ-57 (53.33), E-12 (54.33),
EJ-33 (55.0)

1S-9284 (95.33), E-102 (95.66), IS-22906 (96.0), IS-13918
(97.33), IS-19865 (98.0)

GJ-36 (17.33), Raj-12 (17.2), E-152 (17.06), GJ-41 and Raj-
20 (16.40), EJN-26 (16.13)

E-205 (629.26), GJ-37 (568.43), E-153 (558.7), GJ-41
(558.33), GJ-36 (545.53)

E-68 (323.33), EJN-32 (322.66), MP Chari (320.8), ERN-4
(315.86), Raj-18 (312.26)

E-153 (33.86), IS-15664 (33.4), IS-15448 (31.93), GGUB-39
(30.86), PSC-1 (29.93)

CO-FS-29 (18.13), E-210 (12.7), GPP-21 (11.43), E-177
(11.3), SMU-1 (10.76)

CSV-22 (625.86), EJ-78 (540.8), IS-19233 (503.06), IS-15184
(493.0), GJ-42 (416.26)

IS-15184 (204.66), EJ-78 (195.76), GJ-42 (178.4), E-159
(176.93), CSV-22 (170.96)

IS-13479 (38.23), E-5 (33.3), GPU-10 (33.03), GJ-38 (32.0),
GPU-13 (31.66)

E-2 (33.36), EJ-78 (30.7), 1S-9284 (23.66), 1S-2319 (30.26),
IS-13479 (29.8)
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weight of different accessions of G. tenax were 5.24 mm,
4.17 mm, 1.26 and 3.00 g, respectively (Fig 2.13 a, b).
Variation in plant height and canopy area of individual plant
of G. tenax was recorded in different areas due to browsing
pressure and protection. Maximum plant height was
observed in individual plant of G. fenax in Pali district
followed by Jodhpur and Jaisalmer.

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

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

2 111315 17 1%
Accession numher

13 5 7 9 11131517 1% 21 23 25 27
Accassion number

"7 Plant height

Canopy area

PH(m) and CA& (m3)

Jaisalmer Jodhpur

o 2,13 Ffar 2w 3 RAf=ar (1) Seal & 9 & R deol S 9 awrE, disE Ud aRg et argud # fafar
@) vHHa sEEgel & 100 961 MR A fAf=rar van (W) urey Sarg vd faad smaad # fafiean
Fig 2.13 Variation in Grewia tenax accessions; (A) variation in seed length (SL), seed breadth (SB) and LB ratio (LBR); (B) Variation in
100-seed weight (HSW) and (C) Plant height (PH) and canopy area (CA) in Grewia tenax from different areas
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Table 2.14 Performance of seed purpose watermelon genotypes for quantitative traits

Genotype Fruits per  Fruits yield Fruit Seed yield  Seeds per Test Oil
plant per plant weight per plant fruit weight content
(No.) (kg) @ @ (No.) e3) (%)
CAZJK-1 3.50 1.56 592 97.6 361.4 83.2 20.0
CAZJK-13 3.50 3.53 1147 124.2 503.4 70.3 19.7
CAZJK-15 5.75 5.75 956 155.9 518.0 67.1 15.8
CAZIJK-16 6.33 4.26 1063 169.6 484.6 69.7 22.1
CAZIJK-19 3.00 1.86 758 60.9 350.2 65.0 16.1
CAZJK-22 1.67 0.35 352 18.9 309.0 61.1 19.4
CAZJK-24 3.33 0.84 331 30.3 167.2 66.8 12.3
CAZIJK-26 1.67 0.33 495 16.4 283.0 86.9 20.9
CAZJK-29 2.25 2.12 1148 66.2 458.6 71.8 20.3
CAZJK-30 4.00 3.17 1128 98.2 243.3 107.5 18.8
CAZJK-31 2.50 1.22 768 61.0 457.8 65.1 233
CAZIJK-32 1.00 0.76 760 32.0 359.0 89.3 19.2
CAZJK-33 1.00 0.37 370 8.7 119.0 72.9 25.8
CAZJIK-34 2.25 0.71 336 315 2322 69.8 18.8
CAZJK-35 3.00 2.74 962 105.9 696.0 58.2 17.2
CAZIJK-36 2.67 1.97 835 61.6 388.4 64.0 124
CAZIJK-37 3.33 1.95 688 78.9 3914 72.3 22.3
CAZJK-38 4.00 1.81 527 75.4 3444 61.7 20.5
CAZJK-39 4.75 2.76 905 163.4 616.2 75.8 18.1
CAZJK-40 4.25 2.13 799 123.9 490.0 81.9 24.1
CAZJK-41 3.33 2.49 927 74.5 286.6 86.2 -
CAZJK-42 5.33 2.20 1320 121.2 354.2 106.5 -

IR

Tf¥el IorReE & fAfi= s aRawt | Hufed
DY B 42 STATGA] P Ul DI AR § TIR BB D
AT TAT IR ARV & o7 SRR 2012 H vers H
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Iftadt g Wvoisuid—4, AUuTSoid—6, AINTSoIh—7
Ud —8 Ud HUolsud—15 H 80 ufcerd & 31ferd Sifdddr
IRit R Safe wiftdr Wvsisoid—14, AUoTSoId—22,
IS H—28, HNASTAD—32, HUIASHAH—34,

677190-21-2-56 (140.7 g) followed by DRB-653 x DRB-
661-28-2-68 (127.5 g). Highest test weight was for progeny
SKNK-679 x EC-677165-17-2-44 (115.6 g) closely
followed by DRB-677 x LRM-154-13-1-30 (114.6 g), while
oil content was maximum in DRB-661 x EC-677190-8-1-23
(31%) followed by DRB-653 x EC-677165-6-1-18 (30.2%).

Kair (Capparis decidua)

Two-year-old 42 accessions were evaluated for
survival and growth. Survival ranged from 16.7 per cent
(CAZJK-28) to 83.3 per cent (CAZJK-8). CAZIK-4,
CAZJK-6, CAZIK-7, CAZJK-8 and CAZJK-15 showed
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T (87%) | 39 U1 A B: AEI H 17—80 WAL $aTs YT B
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TERIIHT ARTT & I AREV & oy iy
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gfcr gt H#iex deb uTs TS | 9diar 1R 3fee & Ul & wey ¥
PRITHAT Uglord TR 31 R e Ahelargad
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more than 80 per cent survival while accessions CAZJK-14,
CAZJK-22, CAZJK-28, CAZIK-32, CAZJK-34, CAZIJK-
42 and CAZJK-44 showed poor survival (<30%). The
accessions showed differential growth pattern and plant
vigour.

Preventing extinction and improving conservation status
of threatened plants

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

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

In-situ conservation of Glossonema variens using half
moons for soil water conservation resulted in regeneration of

7 plants per m’ at Jaisalmer. Ex-situ conservation of C. edulis
by way of planting it in the basins of papaya and guava plants
proved successful. Evaluation of six guava varieties after
two years revealed variety Sardar L-49 having best growth
performance (CD= 4 cm; Ht= 1.7 m). A new block of
threatened Anogeissus sericea was developed (survival
90%).
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Theme 3: Integrated arid land farming systems research

Hfead Elzfel Ygfa 9 99T AA1EH SUANT Resource utilization efficiency in integrated farming
system

JE—HA TNl H IR DI AfBTH IcaTG T
: In tree-crop agroforestry systems, productivity of pearl
(989 5.3, UfdY T IR) WSTST & 1T T 771 (401 fb.am. wfar

millet (989 kg ha) was highest under Prosopis cineraria and

BRIR) B W D WY Tof Bl T (@R 3.4) | B N & & P
& 3 ) ' \ that of mung bean (401 kg ha') under jujube (Table 3.1).
2 R i Hj% AR EF;( Wf_ :T ® Irrespective of the trees, pearl millet showed added
N 5\ { ! N Tt advantage when intercropped with any legume. The highest
q. m? EREINGY ng S RITRRT R TR ¥4 9B I Jand equivalent ratio (LER) was recorded under P, cineraria
o] SFUTT WSTS! AL FOTell # X&T T HA: 1.15, for intercropping pearl millet with mung bean, moth bean

1247 1.14 AT | and clusterbean viz., 1.15, 1.24 and 1.14, respectively.

AME.UH.UE. § A= arRrE ggfadl & Sdredhdl The productivity of various pastoral systems under [FS
Hlfg_plradn IRTTE B gdnlem\ 2732 T a1fd <& | U=f A increased by 3.2-2.7 times compared to natural pasture.
I SR AR ¥ a7 TRETET (W RiferaRa & rer Fodder availability increaseq under silvi-pastoral systems
SIS [ien dlelwhpran e Ui v (Cenchrus ciliaris with Hardwickia binata,

e ; Colophospermum mopane, Ailanthus excelsa and Z.
q ) @ AR ; a1 4 mauritiana) compared to sole pasture of C. ciliaris due to

32) | WIT BICIR & FAFIT HfY TEfT A W IHTRA 4 »qditional availability of top feed (Table 3.2). Four

T 9 4 9fe, 12 9% 9 6 Hg UTel TV | Tg XIH{T Bl T2 tharparker cattle and four heifers, 12 bucks and 6 rams were
f@rera a9 . RiferaRea o= W) §'§ 93aR P o sustained on IFS model of 7 ha. Figure 3.1a and 3.1b show

Rl 3.1 fafr= Y yonfertt § w¥i% waal @ 991 9 9RT o ([ afa faeR)

Table 3.1 Grain and stover yields (kg ha™) under various farming systems

Cropping system Agro forestry system Agri horticulture with Arable
with P. cineraria Z. mauritiana farming
Grain Stover Grain Stover Grain Stover
Pearl millet (sole) 989 2077 784 1490 816 1616
Green gram (sole) 340 850 401 974 357 946
Dew gram (sole) 257 745 191 535 290 870
Clusterbean (sole) 972 2333 881 2203 1092 2730

Pearl millet + green gram system
Pearl millet 663 1458 463 1018 506 1128
Green gram 163 393 196 489 175 464
Pearl millet + dew gram system
Pearl millet 643 1434 502 1161 473 1089
Dew gram 152 379 111 271 157 390
Pearl millet + clusterbean system
Pear] millet 623 1433 455 955 481 1045
Clusterbean 496 991 432 1036 491 1130

/62 \




aififes gferae 2014-15
Annual Report 2014-15

N IuAfeert

Research achievements

RO 3.2 AID! ARMIE GG § aRT Icaadhdr
Table 3.2 Fodder productivity under pastoral systems

Pastoral systems

Tree density

Dry matter yield (kg ha™)

(trees ha™)

H. binata + C. Ciliaris

C. mopane + C. Ciliaris

C. mopane + C. Ciliaris

A. excels + C. ciliaris

Hortipasture (Z. mauritiana + C. ciliaris)
Sole pasture (C. ciliaris)

Natural pasture

3.1 3179 3.1 ¥ STAT AT ® | 39 oRTS WOTTell § Ufd HEH
H gHRAT BT T IO 11 fhalT q2m Aei &7 7 fhedl 987 |
Jeq g 99 @ I=a qd iU Hi—arrar—ad
gl &) SIS &Hn

bRl Riarg & s=aifa f—armEri—ad ugfa
DI IUTGHAT: HV—IeH—a Ugfd d BT RaE &
3=l RIS 12 99Ty gedl (g, A= gd 2iem) &1 g
TR YTST DI I H 3ff&rehad Uil AT ST HT—H-dl &
BHA b B IATART D AT T4 AT | gail &l faam
UG T &1 T TR Bl deh & AR H ferahad
o | SRIGT UG ®F IR FHIF IUTEH IATEHT (6576
B3, Uf BICIR) TAR—<I1 ) B ah AR H 37
gl | 3Mfdd o | TR (1692.5 fhuT. Ufar 2acam), 1T
(886.3 foh M. Ty ®9CAR) U4 TaRUTST (10.36 T UfT §aR)

3046 7 8 9 10 11 12
Fortnight interval

120
198
78
90
120

Grass Leaf Total
1916 570 2486
1417 1140 2557
1850 630 2480
1937 375 2312
1903 580 2483
2176 - 2176
805 - 805

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

Production potential of established agri-silvi-horti
systems

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

6 7 8 10 11 12

Fortnight interval

3 3.1 ARAN TReA & IH D (31) UG ARANI el B Al Dl (4) HHw—gre/dfepar [d77er IR | g8 Ifg &

Fig 3.1 Growth rate of marwari breed ram (A) and marwari breed bucks (B) on Cenchrus-Hardwickia binata feed
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§5—4< Riard & sravia efy—earrarh ugfa &)
IATEHAT: §e—ga TS Ul # I T bl gail (11,
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T HUEY R TR FAFad BN Ieare= yomed
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(886.3 kg ha') and Aloe vera (10.36 ton ha™) was highest in
intercropping with citrus planted at 5 m x 6 m spacing in agri-
horti-silvi system. The yields of intercrops of mung bean and
clusterbean with mopane and shisham planted at 5 m x 12 m
spacing were 159.8 and 43.8 per cent higher over 5 m X 6 m
spacing, respectively (Table 3.3).

Productivity under drip irrigation system: Plant
height, stem diameter and canopy of fruit trees (citrus, bael
and gonda) under drip irrigation system were highest with
intercropping of moth bean. Highest yields of moth bean
(367.5 kg ha'), clusterbean (522.5 kg ha") and Aloe vera
(75.6 t ha') were recorded in intercropping with citrus
(Table 3.3).

Integrated agricultural production system based on
harvested rain water

Various agricultural production systems were
evaluated under rainfed and supplemental irrigation from
water harvesting. Under rainfed condition, production of
various component crops viz., clusterbean, cowpea and tinda
(C. fistulosus) in ber and khejri based farming systems were
368 and 359 kg ha', 450 and 435 kg ha”, and 12208 and
11958 kg ha', respectively (Table 3.4). The maximum
economic returns were obtained from horti-oleri (ber +
tinda), silvi-oleri (khejri + tinda) farming systems due to
higher market price of vegetable tinda.

AR 3.3 HN—Ie—a9 ughr § ger RHas T3 & 3r=id gell Ud Bdell &I 9g¢arR d IareH
Table 3.3 Growth and yield of trees and intercrops under agri-horti-silvi system in micro irrigation system

Trees Tree growth in agri-silvi-horti system
Plant height  Collar dia. Canopy
(cm) (cm) cover (mz)
Drip irrigation system (trees)
Citrus 327.9 13.33 14.36
Bael 486.3 15.89 19.25
Gonda 337.7 18.23 14.99
Sole - - -
CD 5% 41.43 1.87 2.45
Sprinkler irrigation system
Citrus 3344 15.56 14.42
Mopane 437.5 22.63 32.13
Shisham 551.3 17.30 18.53
Sole - - -
CD 5% 35.33 1.74 2.73

Yield of inter crops in agri-silvi-horti system

Moth bean/ Clusterbean  Aloe vera Lasiurus
Mung bean (kg ha™) (tha™) sindicus
(kg ha™) (kg ha™)
367.5 522.5 75.62 2667.5
239 440 56.73 1520
207.5 452.5 47.66 1610.5
273.8 423.8 - -
49.5 35.02 13.47 649.5
886.3 1692.5 10.36 -
370 495 9.03 -
763.5 1485 7.12 -
602.5 1135.0 -
334 226.35 -
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Supplemental irrigation from harvested rainwater at
critical growth stages of the crops improved biomass yield of
component clusterbean, cowpea and C. fistulosus to the tune
of23, 27 nad 19 per cent with ber and 22, 31 and 16 per cent
with khejri (Table 3.4), respectively. Growth and survival of
ber and khejri also improved with supplemental irrigation
compared to rainfed condition.

Productivity of rejuvenated ber based agri-hortisystem

Canopy spread of rejuvenated ber variety Gola was
maximum in 6 m x 12 m spacing with mung bean
intercropping. Interaction of ber varieties with intercrops
revealed that yield of all the three intercrops i.e. mung bean
(793 kg ha™), pearl millet (1785 kg ha™) and senna (600 kg
ha™) was higher with Gola in 6 m x 12 m spacing (Table 3.5).
But system productivity in terms of ber equivalent yield was
found higher in 6 m x 6 m spacing. Overall highest system
productivity (13612 kg ha") was recorded in Gola + mung
bean in 6m x 6m and minimum in umran + senna in 6 mx 12
m spacing (3499 kg ha™). Overall average yield increament
over previous year ranged from 70.5 to 172 per cent in
rejuvenated ber trees. Fruit size, weight, TSS and TSS/acid
ratio were higher compared to non-rejuvenated trees.

Enhancing pure germinating seed yield of sewan grass
(Lasiurus sindicus) by physiological approaches

In the second year of the study, morpho-physiological
parameters and yield attributing characters were studied in
Sewan grass (Lasiurus sindicus) with application of different
levels of plant hormones (T,—Control (water), T,—Cycocel
100 ppm, T,—Cycocel 200 ppm, T,—Pactobutrazol 200 ppm,
T—Pactobutrazol 400 ppm, T,—~Cycocel 100 ppm +
Pactobutrazol 200 ppm, T,—Salicylic acid 100 ppm,
T,—Salicylic acid 200 ppm) sprayed at pre flowering and
anthesis stage. During the plant growth period, high

IR 3.4 R T Wolel $ I A= waal @ S

Table 3.4 Yields of associated components with ber and grafted Prosopis cineraria

Crops Rainfed production system Supplemental irrigation

Grain yield Stover yield Grain yield Stover yield

(kg ha™) (kg ha™) (kg ha™) (kg ha™)
Ber Khejri Ber Khejri Ber Khejri Ber Khejri

Clusterbean 368 359 925 1003 451 437 1001 993
Cowpea 450 435 1005 989 570 569 1298 1301
C. fistulosus 12208 11958 - - 14521 13914 - -
Grass (DMY) - - 1239 1251 - - 1274 1294
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AR 3.5 YASIHTT dR SRR HV—IeMDH! TGhT Bl Iearadpal
Table 3.5 Ber equivalent yield (kg ha') of rejuvinated ber varieties and intercrops

Spacing Varieties Ber + mung bean
Mung Ber Total
bean
6mx6m Seb 19.33 103.8 123.13
Gola 16.23 119.9 136.13
Umran 15.04 71.0 86.04
6mx12m Seb 16.52 52.9 69.42
Gola 22.62 53.8 76.42
Umran 20.4 41.0 62.3
Mean 6 m x 6 m 16.86 98.23 115.1
Mean 6 m x 12 m 19.84 49.23 69.38

el R Bedd ) A= sndiRe—wifdar qor
YSTaR SMTRT FA&T0 UR YHTT BT 1ega farar 12 | 39 a9
eI HH U b BRY Ul DI ghg FaRAT & TR
raraReT, faqr gd a1 S amHe Afde ol fhar T |
ERANA & SUAR 9 faae aoe H 2 9 47 Afesy @
HHT ST gfcaai & et et 3f H 7 9 52.4 wfaerd ud
IS g9 H 9.1 ¥ 41.8 Ufwrd 1 gl <ol &1 T (A 3.
237) | ASHI 100 ULULTH. + UaeggTsiial 200 ULEITH.
P SUAR A fad aroae | Fed :1fd FH U9 Ul &
ATUET STl 32T & dIS] g B &% H Ha¥ Afd gl ol Bl
g (st 3.29) | ERAFA &1 fsdra g faf=T Ffdar aefor
S WRIE:STS U (3 3.391) Ui &1 &a%hel Ud &-1uA
(o3 3.3@) T UgmaR | FRRd oefo S dererang
T, BIOMRIBIAT B A, IRIHAIEN HT $TE H FIR
PRAT 2| FY W ERART IUAR B g H -6
(AP 100 UIUA + UdeIggTaiiel 200 UrdgH) |
SYATRT Wel § A 3Nfed TALEY FeT, IR B
T, HIOTRIHTRN BT HET, Ffaerd di1 g=1+1, 1000 §ioli &
AR U9 dI97 SUST UTS T8 | 9 UART o e fadpetar & f
{991 991 H 1971 DI HH TS Bl ERAN & [Sh1d H 93T
Johd g | o= sra=1 § ¥ GEed 100 ddvE Ud
YaeIgTSilel 200 YTHTUH T HATT Ha™d Y{TdT aTaT 31307 |

Jenfufers ore taq SHa SRaAfea o1 R & TmiRe—
SIS T2I U TR 9 &l B o) Reafer & wwma

Tefififera s (TH.Q.), AR 3rt (1.9
U), TaH 5—ehIalINIfeTd 3l (5—U9.U9.Y.) & ©lel &l

Ber + pearl millet Ber + senna
Pearl Ber Total Senna  Ber Total
millet

15.6 87.3 106.7 0.30 37 47.3

20.1 97.2 117.2 033 4085 51.18
16.4 64.8 83.7 028 2995 40.23
19.4 49.0 69.1 059 41.03  41.62
20.0 51.6 71.6 0.60 41.2 41.8

18.9 374 56.3 046 3453 3499
17.36 83.1 102.53 0.30 3593 46.23
19.43 46.0 65.66 0.55 3892 3947

atmospheric, canopy and soil temperature was observed due
to less rainfall. The application of hormones reduced the
canopy temperature by 2 to 4°C, improved RWC by 7.0-52.4
per cent and seed set by 9.1- 41.8 per cent (Fig 3.2a) further
spray of Cycocel 100 ppm + Pactobutrazol 200 ppm showed
maximum decrease in canopy temperature and maximum
increase in seed set and RWC. The canopy temperature
showed significant relationship with seed set (Fig 3.2b), and
also influenced seed yield and other parameters. The
application of hormones also improved different
physiological growth characters viz., shoot: root (Fig 3.3a),
leaf area and per cent green leaves (Fig 3.3b) and yield
attributing characters. Among the treatments, T, (Cycocel
100 ppm + Pactobutrazol 200 ppm) also recorded maximum
tillers and spikelet numbers, spike length, higher per cent
seed set, 1000 seed weight and maximum seed yield (1.7 g
tussock). Thus the poor seed yield in sewan grass can be
improved by hormones application and the combination of
Cycocel (100 ppm) and Pactobutrazol (200 ppm) found more
effective for improving seed set and seed yield.

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

The efficacy of salicylic acid (SA), thiosalicylic acid
(TSA) and 5-sulfosalicylic acid (5-SSA) on water relation,
photosynthetic pigments and antioxidant enzymes activities
and malondialdehyde (MDA) content in leaves of
clusterbean under water stress condition was evaluated. The
application of SA and its derivatives significantly (p<0.05)
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3 3.2 (31) |9 g9 @ AT gfg sreRenall wR si=T @ A= gl & fosda & f[aam aoEmE, faerd 4 a9
TG gl & ATUeT STet 3 R U (4) Ufrerd ot g9 Ud fade araHe Bl R Re el
Fig 3.2 (A) Effect of different level of hormones on canopy temperature, seed set (%) and relative water content at different stages
of sewan grass; (B) Relationship between canopy temperature and seed set

Shuot . Rou! Ratio{Drywi basis]

Treatments

Lealanea

Leafareacm } and Percent greenleave: (74|

Treatments

3 3.3 (37) BMFA &I A= Alaamsil &1 Haor 99 & WRIESs AU () Uil & &% gd 8xd IR J¥E

Fig 3.3 Effect of different level of hormones on (A) Shoot: root ratio and (B) Leaf area, % green leaves at different stages of sewan grass

AR B ST G, YBRT A¥AYd ITE], TRITRIST
Tl @ Tfafafrl ik #eld S8 TaeieTss (THS1U)
& AT IR W1 BT 31ee foam T | SefifRiferd ert 3R
SHd SRAfea &1 A Sid A3 (IRS<g ), f3reel]
ReRaT  @drd  (TAUESNS,), oo UolsRda A=,
JURITRISS SFcS YaRIAT], T&pide  Ualiadies
TFIAE 3R Aol SIS UclsIglss &l AT H Arefd urg
<@l T (3 3.4) | SRS, fereell @1 ReRdr asdrh
3R gt yofsRa Ar=T Haifed a9 1.0 el deR T

67

influenced relative water content (RWC), total chlorophyll
content (total chl), superoxide dismutase (SOD) activity,
ascorbate peroxidase (APOX) activity and malondialdehyde
content over water spray (WS) control (Fig 3.4). The highest
improvement in RWC, MSI and total chl was recorded with
1.0 mM SA followed by 1.0 mM 5-SSA and 1.0 mM TSA.
The highest content of total chl was found with 1.0 mM SA
(24.7%) then 1.0 mM 5-SSA (23.3%) and 1.0 mM TSA
(21.8%) over WS control. The application of SA and its
derivatives had 11-40 per cent higher SOD activity and 14-45
per cent higher APOX activity whereas the malondialdehyde
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Fig 3.4 Effects of foliar spray of SA and its derivatives on (A) RWC, (B) MSI, (C) total chlorophyll content,

(D) SOD, (E) APOX and (F) MDA content in leaves of clusterbean
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1.0 el AleR TAT. (28.9%) $Ad d1g 1.0 fiefll Hler
5—T31.G9.. (26.0%) 3R 1.0 fefl AleR 1090, (236%) &
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(MDA) content was 12-29 per cent lower accumulation
compared to water spray control. The SOD activity was
highest with 1.0 mM 5-SSA (39.7%) followed by 1.0 mM SA
(35.3%) and 1.0 mM TSA (27.8%). The lower accumulation
of MDA content was found in the order of 1.0 mM SA
(28.9%) followed by 1.0 mM 5-SSA (26%) and 1.0 mM TSA
(23.6%) over WS control.

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

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

Development of organic production system for high value
crops

Cumin yield was increased by 86.2 per cent with neem
cake application, 264.2 per cent with the biopesticide spray
and 303.6 per cent with the use of both, over control. Yield
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Fig 3.5 Performance of Pongamia pinnata (A) and Lawsonia inermis (B) based agroforestry system
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el | U1 & ITadd WR 9 Sifdd We & 45 €4 Ufd
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1. 9T BFCIR UT §S | SHASNSA H R&T0T IUART BT 31y
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U1 e g TS BI HAT: 1.5, 3.0 T 4.5 ST U 9FCIR DI
HAET A U H FRIF0T & Jhlael 22.4, 41.1 9 117.1 Flaerd

DI TS |

WRIG S A9 H [T 9 R & gigdia & a9 34
a1 o el &1 AU u9Tg 83T | &1 9 Uil &
ST WK R fdel @1 659.2 9 TR @1 672.8 fb.aT. wfy
BFCIR BT IS UK 8% | Sid Dl &35 S JAT 4
e & fharsSt AT H 87 URRIT 9 TR & SIATY] UorAd
AT H 92 AfreTd g9 BT |

increase with manure application @ 1.5,3.0and 4.5 tha" was
41.5, 67.5 and 127.9 per cent, respectively over control.
Highest cumin yield of 942.3 kg ha" was recorded at highest
level of plant protection (soil application of neem cake +
protective sprays of bio-pesticide) and with manure
application of 4.5 tha". Psyllium did not respond much to the
protection treatments and there was only 20.1 per cent
increase in yield from lowest to highest level of protection
(soil application of neem cake + protective sprays of bio-
pesticide). However it responded well to increasing dose of
manure and there were 22.4,41.1 and 117.1 per cent increase
in yield over control with manure application @1.5, 3.0 and
4.5tha’, respectively.

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

Grass-legume mixture for quality fodder and soil
improvementin arid Gujarat

Dicanthium annulatum grass (54 in sole and 70 in
intercropping) and Stylosanthes hamata legume (40 and 30)
yielded highest number of'tillers per plant in sole as well as in
intercropping but in case of leafistem ratio Cenchrus
setigerus (0.96 and 1.02) and Clitoria ternatia (1.12 and
1.28) performed better than rest of the treatments in both the
situations. However, combinations of D. annulatum + C.
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ternatia yielded highest fresh biomass yield (9787 kg ha™)
and C. setigerus + C. ternatia (5502 kg ha) yielded highest
dry matter yield.

Long term fertilizer trial on pearl millet

Adoption of pearl millet - clusterbean rotation resulted
in significantly higher grain and stover yield (498 and 2027
kg ha') compared to continuous cropping of pearl millet
without fertilizer application (332 kg ha') in 22" year.
Application of 20 and 40 kg N ha” significantly increased
grain yield (370 and 395 kg ha”, respectively) over control.
Nitrogen applied through organic source or combined source
(organic + inorganic) led to further significant improvement
in production. Application of 2.5 and 5 t FYM alone
produced 459 and 561 kg grain ha', respectively. The
maximum grain yield (687 kg ha") was obtained with the
application of 5 t FYM along with 40 kg N ha". Continuous
cropping of pearl millet without any fertilizer application
resulted in 23.2 per cent less stover yield as compared to 40
kg N ha'. Application of 20 and 40 kg N significantly
improved stover yield (970 and 1100 kg ha") over control.
Applying similar quantity of N (20 and 40 kg N) through
organic source using 2.5 and 5t FYM ha produced 1162 and
1561 kgstoverha™.

Application of FYM @ 2.5 and 5 t ha" increased the
level of soil organic carbon, microbial biomass carbon and
enzymatic activities. Maximum soil organic carbon (0.29%)
was recorded in FYM @ 5 t ha' + 40 kg N ha". The
dehydrogenase activity, fluorescein diacetate hydrolysis
(protease, lipase and esterase), B-D-glucopyranosidase, -D-
galactopyranosidase and microbial biomass carbon (MBC)
also improved with application of organic manures and
highest activity was recorted in FYM @ Stha' +40kgNha'.
Carbon management index (CMI) was markedly greater for
all the INM treatments than that for inorganic fertilizer
treatments.

Suitable deficit-irrigation schedule to improve crop
water productivity in Bikaner region

The effects of different irrigation (100, 90, 80, 70, 60
and 50 per cent of ETm designated as ETm, ETd,, ETd,,
ETd,, ETd, and ETd;) rates and N application rates (0, 40, 80
and 120 kg N ha') were investigated on productivity of
spring wheat (Triticum aestivum L.). The irrigation, N
application rates and their interaction had significant
(ps 0.05) effects on yield components, yield and water
productivity (Fig 3.6). The grain yield varied from 1225 to
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Fig 3.6 Effect of (A) irrigation rates, (B) nitrogen application rates and (C) irrigation x nitrogen application rates on grain yield of wheat
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5124 kg ha'. The difference in grain yields with ETm, ETd,
and ETd, were non-significant, while grain yield with ETd,,
ETd, and ETd, was 18, 33 and 43 per cent lower compared to
ETm. The N application significantly improved grain yield
and yield obtained with 40, 80 and 120 kg N ha™ were 74, 131
and 146 per cent higher compared to no application of N. The
water productivity varied from 0.36 to 1.30 kg m”. Among
tested irrigation rates ETd, had highest water productivity
followed by ETd,. N application @ 40, 80 and 120 kg ha" had
1.7, 2.2 and 2.3 fold higher water productivity compared to
no application of N. Yield and water productivity
performance indicated that ETd, (80% of ETm) along with
120 kg N ha" would be appropriate irrigation and nitrogen
application rates for wheat production in arid regions.

Screening of pearl millet and clusterbean genotypes for
droughtresistance

A trial for screening pearl millet and clusterbean
genotypes was conducted in rain-out facility (Fig 3.7A and
B) for assessing resilience under water deficit conditions.
Perusal of data revealed that pearl millet variety CZP-923
was least resilient w.r.t. tillers, ear length, plant dry weight
and grain weight registering a decline of approximately 26,
29, 45 and 30 per cent respectively, while variety CZH-225
was most resilient in terms of grain yield. However, with
respect to relative leaf water content and chlorophyll, HHB-
67 registered maximum decline of approximately 18 and 37
per cent, respectively (Table 3.6).
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Fig 3.7 Genotype screening trial of (A) pearl millet and (B) clusterbean in a rainout facility
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Among clusterbean genotypes, HGS-6-8 and RGC-
1031 reflected less while HG-884 reflected maximum
resilience w.r.t. plant weight, pod weight and seed weight on
per plant basis (Table 3.7). Further, relative leaf water
content also registered more decline in RQC-1031 and HGS-
6-8. However, trends with respect to total chlorophyll
content at vegetative stage did not corroborate with yield
trends in these genotypes.

AR 3.6 GORT &SI HHdl BT 47 g+l 1 HH BT a1 H STl gan &1 gRRefedl 4 yae

Table 3.6 Performance of different pearl millet genotypes under water deficit condition compared to well watered condition

Genotypes

Height Chlorophyll RWC
CZP-923 -22.56 -14.42 -7.05
CZP-9603 -29.88 11.36 4.15
CZP-2K-11 -31.70 30.89 -4.13
CZH-225 -20.81 16.24 3.70
GHB-538 -35.66 7.71 5.51
HHB-67 -12.31 -37.21 -17.65
CZP-2K-3 -32.19 6.29 -6.32
CZP-9802 -32.88 69.19 -11.40
CZP-2K-9 -30.25 4.90 -4.79
CZH-227 -25.73 15.45 -5.50

Per cent of well watered condition (field capacity)

tiller Ear length plant wt. grain wt.
-28.85 -26.28 -44.87 -30.21
50 -1.24 -13.13 -9.56
-10 -15.19 -30.43 -22.20
0 -12.92 -25.83 -0.56
16.66 -8.17 -36.90 -23.08
33.33 -7.35 -35.93 -13.01
60 8.98 -38.52 -20.61
0 -2.66E-14 -31.16 3.38
55.55 -7.98 -28.06 -21.24
-9.09 -4.46 -3.65 -0.74
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Among the genotypes screened, the present
investigation identifies CZH-225 and CZH-227 as
promising w.r.t. yield and CZ-2K-09 and CZ-2K-03 w.r.t.
leaf water content and total chlorophyll content for future
improvement programs in pearl millet. Similarly GAUG-
825 and HG-884 are promising in clusterbean.

Carbon sequestration potentials of agroforestry systems

The return of nutrient elements in the form of litter
production to the soil in fruit trees, shrubs and grass based
agri-horti, agri-silvi and agripasture systems was assessed in
Bikaner conditions. Twenty litter traps were randomly
placed under the canopy of trees, shrubs and grasses at 20 cm
above the forest floor and tagged individually. Litterfall from
individual species was removed from each trap at monthly
interval from October, 2014 and oven dried. Litterfall data
from October-December, 2014 showed significant
differences among the species (Fig 3.8). Among fruit tree
species, maximum litterfall was observed in Citrus
aurontifolia (119.2 g m”) followed by Cordia myxa (47.2 g
m?) and Aegle marmelos (36.0 g m”). Between the two
shrubs, Calligonum polygonoides (168.6 g m”) accumulated
more litter as compared to Haloxylon salicornicum (46.7 g
m”). Litterfall from Cenchrus ciliaris (38.9 g m”) was more
as compared to Lasiurus sindicus (21.7 gm”).

AR 3.7 R & S WReUT BT {97 TR BT HHT BT el d el FoAan ol gRRefoal 3 gee

Table 3.7 Performance of different clusterbean genotypes under water deficit condition compared to well watered condition

Genotypes
RWC Chlorophyll

HGS-352 0.42 19.15
RGC-1031 -10.35 22.30
RGR-07 -4.66 -6.23
GAUG-522 6.58 -29.61
GRGC1002 -0.20 -14.49
GAUG-825 -2.36 -15.04
HG-884 14.30 -3.13
RGR-9-1 -2.32 -4.27
RGC-1066 -2.37 14.10
CAZG11-2 2.30 -1.23
HGS-6-8 -8.35 3.83

VR

Per cent of well watered condition (field capacity)

Plant wt. Pod wt. Seed wt.
-54.83 -44.56 -44.72
-57.29 -40.72 -39.35
-30.91 -22.25 -20.77
-37.70 0.383 9.71
-22.32 -23.16 -31.03

16.70 30.40 29.39
-1.28 17.52 -1.81

-18.36 25.19 19.42
-54.33 -38.97 -53.52
-21.72 -11.71 -22.41
-52.09 -56.89 -67.58
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Fig 3.8 Total litterfall from October-December 2014 under different fruit trees, shrubs and grasses in agro-forestry systems
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Carbon sequestration potential of agroforestry systems
in rainfed agro-ecosystem

Average diameter of P. cineraria, T. undulata and H.
binata trees were 24.10,23.87 and 18.83 cm and height 8.56,
5.27 and 7 m, respectively. The average grain yield of moth
bean and clusterbean under P. cineraria based agroforestry
system was 132.78 and 311.11 kg ha” respectively, while
their grain yield under 7. undulata based agroforestry system
was 128.92 and 431.56 kg ha" respectively. In H. binata
silvi-pastoral system, the plant height of C. ciliaris ranged
from 32 to 77 cm. The aboveground biomass yield of C.
ciliaris was 723 kgha™.

Synthesis of organo-mineral fertilizers using organic
waste

C content in the nine samples of lignite collected from
different mining sites in Barmer district varied widely (50.1-
74.0%). N content in these samples varied from <0.1 to 0.5
per cent. Maximum C and N content in the humic acid
prepared from the lignite samples was 53.79 and 0.134 per
cent, respectively. Characterisation of humic acid using
FTIR reflected similarities in structural composition of
humic acid inspite of variations in chemical composition of
lignite used. FTIR graph of humic acid prepared from a
specific sample is given in Fig 3.9. Three large peaks
3385.07, 3369.64 and 3172.90 could be attributed to
stretching of —OH vibrations. Peaks within the wide
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3 3.9 forMEe | 99R T gAd 3Fd B U BT THIAGIAR fageryor
Fig 3.9 FTIR spectrum of humic acid prepared from lignite

U BT UHCIRMTEIAR gRT faweyor f&ar = (R 3.9) |
THSIBMERIR & 3MTeled N 19 B+ RIER 3385.07, 3369.64 T
3172.90 U AL R fiel ST & gRSIfcda 98 & dud
BT T 2 | B HIT BRIR OT fb 1550—1790 Ul AH. &
9 7 fierd € wreifad g, TaSIEss WiE, Telsgise
g BT <A 8| Si-0-Si (1055—1020 Uy AHY) T Si-0-C
(1110—1080 ufd w#A) @ Fua R foremse
o ReTS e ¥ Rerd fRevisitard) uarerf & gfird ovd € |

HeAUR I UICRRM ®I geareiie g AR &
forr 99 wae g SiEm] (R 3.10) T HaT ¥ 1T b
TAT| T e Sial Bl R geaeiied heduR ¥
AR Rl & gRT i fobar o er € |

HIBeA TR MY 3t ~HEoia 3R STaOTe] b1 JTa

HThell Bl a1 fbwl (E16l 377, oqordr & ufer ifr
FaeTeiel 3R S2—Sioll 2, JaurdT @ gfa dAg=eiel) &f
AT SAqUIT & 3 TR AT FRIFT (47 79), STaoii
Il 3 S, AT U+l 6 S0, & 1T fdar T | el
% dI5ll BT ITAR g U, AR 3 SHArvdi Fa-agoid]

oI BHT SUA22TA, J¥flored Sadloivdg iR §eflored
T IofIv7 TR UA 51T & AT fhaT 77 | Hell U § 20.5

75

frequency range from about 1550 to 1790 cm’, are
principally assigned to protonate carboxylic (—COOH),
carboxylate anion (—COO—) and ester carbonyl
(—COOR) groups. It is noteworthy that there are protonated
groups (—COOH) and ester carbonyl groups (—COOR) in
the lignite. Ash content of lignite is reflected in the
absorption of some hetero-oxy compounds such as
Si—O—Si (1055-1020 c¢cm”) or Si—O—C (1110-1080
cm’).

Three fungal and one bacterial isolates showing K
solubilisation ability from feldspars have been isolated
through plate assay (Fig 3.10). The K solubilisation ability of
these microorganisms is being confirmed by estimating the
K released from feldspar in broth.

Effect of bacterial endosymbionts and salinity on
groundnut

Two cultivars of groundnut (V1-TG 37A, susceptible
to salinity and T2-GG 2, tolerant to salinity) were evaluated
against three salinity levels namely, SO-control (no added
salt), S1-saline water of 3EC, S2-6EC. Seeds of groundnut
were treated with distilled water (T1), and with three
bacterial endosymbionts namely, Bacillus firmus JN22N
(T2), B. tequilensis (T3) and B. subtilis RENSIN (T4). The
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Fig 3.10 Two fungal species showing solubilization of feldspars (A) No solubilization, (B) Solubilization

3R garet Iu H 21.5 ATerd @ ghg 3 3.4 RH=ms ur,
IHfIeTT T TofNT JIRSTAS1TUH SUTR TR Tof &l AT 3R
18.1 3IR 17.5 TR Hell Ud gaTel SUST HHLT: =T IgordT
arel Ul o R¥EE PR WR ISl gAl, Sd dHId BHEHT
SIUF22U09 ¥ SIHIaRl fhar TAT| dvfiore Cadlieiavdivg
CIBIDHROT BT Y hell Bl Hell Ud Yarel ISl WR Hig I9Td
BEES

pod and haulm yield increased by 20.5 and 21.5 per cent at
3EC of irrigation water by inoculation of Bacillus subtilis
RENISN and by 18.1 and 17.5 per cent, at no salinity of
irrigation water when inoculated with Bacillus firmus J22N.
Inoculation with B. tequilensis did not affect the pod and
haulm yield of groundnut.
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Theme 4: Integrated land and water resources management

@f$ youTTel! 3 91 3R Bd Sceddl $1 Jelid AR
JuR

qIRA—THIR STATEYT &5 B Jal Hegq &R, 1R
Hfcerad b & R AL 3 Sifds Bre 0.05 0.2 Tfer
2| a1 H Sudes urelRrM #ed (117—280 fRam ufa
TICIR) 3R ST BRBRA HH (10 BT, Uiy g &
PH) T |

IARAT—THR STAUST &3 H To—1 T To—2 TR
glgslaiioihel AGsl &l fagd dalih- fhar 1|
TST—1 TR 3MYATE qUT U+ Bl 18.9—26.7 U9 gl fbar
TR 3R AS—2 W T 20.1—27.9 Ufaerd o | A5 &
THI—fdes Y@ & dig RBRaR e @ aRd GHauT &l
3R 37T B & FTFDT BRI g Tl 3R BIeT STTUgol
&3 | To—2 BT T a1 fawqgqa @ &9 A9 R
aTeT & P TeT ST B & 3R STolirgvr &4 g1 & o1
IoTE ¥ JTYATE & HHEUT H SATET THI o TeT & (e 4.1) |

TR STeII=01 815 D1 SIS GEa T A o fvad faer
SH S SUASET gRT Uiitd SRR Saugor
gRIATSHET H W% Bal & SId SddIed Ugfadl &

Evaluation and improvement of soil and crop
productivity in a khadin system

Soils in Baorali-Bambore watershed are moderately
alkaline, non-calcareous and soil organic carbon varied from
0.05 to 0.2 per cent. Soils have moderate amount of available
potassium (117-280 kg ha') and are low in available
phosphorous (<10kgha™).

Detailed observations were taken on hydrological
parameters at gauge-I and II. Runoff varied from 18.9 t0 26.7
per cent of total rainfall at Gauge-I and 20.1 to 27.9 per cent
at Gauge-II. Sharp peaks in time-discharge curve at gauge-I
indicate quick concentration of runoff due to steep slope and
smaller catchment area whereas delayed and broad peaks at
gauge-II indicate higher time of concentration due to flatter
slope and larger catchment area (Fig4.1).

Integrated watershed development with the help of tribal
community of Bernia

In Bernia watershed, 100 farmers were selected for
demonstration of improved kharif crop production practices

o 4.1 IREA—TER AU &5 & FHI—Td8T Hd U) To—1 R 91) T2 )
Fig 4.1 Time discharge curve at Baorali-Bambore watershed (2014) A) Gauge-I, B) Gauge-II
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under TSP project. 500 kg seeds of each paddy (Pusa-
Sugandha) and urd (IPU-94-1) were distributed to farmers.
Beside seeds, DAP, urea and NPS were also given to farmers
@ 20, 30 and 15 kg each. For horticultural development 500
seedlings of mango (Mallika) plants were given to 110
farmers. For capacity building of the farmers, a 3-day
training course was organized. In rabi season, 4.2 t seed of
wheat (Raj-4037) and 2.1 t seed of gram (RSG-888) was
provided to 100 farmers of the watershed area. Beside seeds,
5.25 t each of Urea and DAP were also distributed among
selected farmers. For solving the problem of drinking water
in the project area, three rainwater harvesting tanks of 21000
litres capacity were constructed at selected locations (Fig
4.2). Fifteen progenies were produced from three breeding
bucks of Sirohi breed supplied to the famers under livestock
improvement programme. Sixty four soil samples were
collected from different locations to prepare soil health
cards.

Quantification of water balance components in
groundnut crop

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

R 4.2. SRRT TTUEoT URATSTT H 21000 Hex &TAT dTol 3 INiolel WUBYT il o1 AT

Fig 4.2 Rainwater harvesting tanks of 21000 liters capacity at Bernia watershed (Dungarpur)
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o 4.3 A aTSRIder yoTeht

Fig 4.3 Complete mini-lysimeter system

SUST B 3Tl A IdT Ferdl & fdb 100 3R 80 wfererd Wi
R RS 71 A B IS S |

ST e &1 ATl dAT YaeH

T Y AR JAT et $1 garg IR aRE DI JAs Al
@—1: SR + o 890 urer afdd, d—2: fovh &
greT |Afed, E-3: fvh @S + o 891 urer |afeq -4
o &1 gTeT AT + HerT Ui Be) & 918 339 ay aH!
Il BT dad I—2 SATg &l 75 oI TR (T.511.09.—82),
f0e (@MRE1—127) Td BRI (UUANA—82) Bl Galg 4
gaTs @ T8 | R &I USTEaR 363 .97, Tl 2dcaR (S1—4)
A 1029 fHIT. Uiy BaeaR (E1—3) qem fud @) UTaR 104
fam. ufd gacaR (E1—4) A 636 fHAT. Ufd gaeaR (E1-2)
dd off (@R 4.1)| 0 T @R & S—4 H U -
¥ SUST BT el BTeRT gRT | U &7 SUIRT o fhar
ST bl & | fobeg] el el STTER WR TR (4736 .30,
gfe gaeaR) T foer (1418 fH.um. ufd feaR) <1 wadl
P USTaR E—4 H a9 P i | IR B I 9l e
BIART BT IUST foTel & AT G913 TS BIavT H 37feres o |

qR TAT el SH1 Bal § -3 H 3aIe 3y
TS SUAR ¥ A 9T 7 | o H E—4 1 s wIe T
-3 A FH farg T—2 TAT E—1 | AP o | AT Bl
H ARG E1—2 AT E1—1 H o aRIeR o7 | TR § 9l
ST ATetehal S—1, E1—3 T2l E—4 § URTIGAR aRIaR
TR 2 A 31D off | et § =ret STl ATl S—1, S—2

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

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

Last year, clusterbean and sesame were sown in plots
given four tillage treatments: i) sub-soiler + disc harrow with
planking (T1), ii) disc harrow with planking (T2), iii) disc
plough + disc harrow with planking (T3), and iv) disc harrow
with planking + bio-strip (snap melon local name kachra
sown between two plants of clusterbean or sesame) (T4).
This year, all plots were imparted T2 tillage only for land
preparation and crops (clusterbean: HGS-365, sesame: RT-
127 and kachra: AHS-82) were sown in July. Clusterbean
yield ranged from 363 kg ha' in T4 to 1029 kg ha" in T3,
while sesame yields varied from 104 kg ha" in T4 to 636 kg
ha' in T2. The minimum yields of both clusterbean and
sesame crops in T4 may be attributed to utilization of water
by kachra crop. However, on equivalent yield basis, T4
produced maximum yields both of clusterbean (4736 kg ha™)
and sesame (1418 kg ha™). The yield of kachra was higher
with clusterbean (11530 kg ha™) than with sesame (8580 kg
ha™).

Infiltration rate in both clusterbean and sesame plots
were significantly higher for T3 than other tillage treatments
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(Table 4.1). Averaged over all the tillage treatments
infiltration rates were statistically at par under clusterbean
and sesame. Hydraulic conductivity in clusterbean for T1, T3
and T4 tillage treatments was statistically at par but
significantly higher than for T2; however under sesame T1,
T2 and T4 were statistically at par but significantly lower
than for T3 (Table 4.1). Averaged over all the tillage
treatments hydraulic conductivity was statistically less under
clusterbean than sesame.

Evaluation and management of field crops for higher
water productivity

Sensitive growth stage to water deficit: Four
moisture deficit levels were created through sprinkler line
source irrigation by withholding irrigation during 0-30, 30-
60, 60-90 and 90 days to maturity stage of groundnut,
mustard, fenugreek and barley crops. In groundnut,
flowering stage i.e. 30-60 days after sowing (DAS) was
found to be the most sensitive stage to moisture deficit
causing pod yield reduction of 52 per cent and water
productivity of 2.65 kg ha’ mm" as compared to maximum
yield and water productivity (5.08 kg ha’ mm") under no
moisture deficit. The least sensitive stage was early growth
stage (0-30 DAS). In mustard, barley and fenugreek, the least
and most sensitive stages to water deficit were identified as
90 DAS to maturity and early growth stage (30-60 DAS),
respectively. The corresponding value for yield reduction
(%) and water productivity (kg ha’ mm™) for most sensitive
stage were 35.03 and 3.67 for mustard, 35.82 and 6.36 for
barley and 40.29 and 2.61 for fenugreek, respectively.

Water productivity of cultivars of major rabi crops:
The experiment was conducted using single sprinkler line
source, by keeping sprinkler line in the centre of
experimental block. Sprinklers were spaced at 6.1 m apart to
achieve overlapping moisture pattern along the line and
gradient water supply across the line. Water gradients were

ARl 4.1 AT SUERI G BHAl BT gal § A<-Re iR e STeild drefdal IR T
Table 4.1 Infiltration rate and hydraulic conductivity of soil under different tillage treatments and crops

Tillage Infiltration rate (cm h') Hydraulic conductivity (cm hY)
treatments Clusterbean Sesame Crop mean  Clusterbean Sesame Crop mean
Tl 12.02 11.05 11.52 5.56 6.68 6.10

T2 12.56 11.00 11.74 4.52 5.13 4.81

T3 15.44 20.36 17.73 5.92 8.94 7.27

T4 12.80 13.69 13.24 5.72 5.74 5.72
SED 2.57 1.52 1.72 0.86 1.52 0.92
Tillage mean 13.15 13.56 5.40 6.48
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applied after establishment of the crops throughout the crop
season. The irrigation was scheduled at 50 per cent depletion
of available soil moisture from the soil profile of 0-50 cm. In
Mustard, cv. GM 2 showed more reduction (19.1%) than cv.
GM 4 (11.6%). Fenugreek cultivar RMT 305 was superior to
cv. Guj-1 and had less reduction in grain yield (9.5%)
compared to cv. Guj-1 (20%). Barley cv. RD 2715 showed
higher reduction in grain yield (22.7%) compared to cv. RD
2035 (14.1%) and cv. RD 202794 (9.7%).

Runoff and sediment yield in Kukma watershed

Rainfall-erosivity (R), slope-length (L) and slope-
steepness (S) factor maps were developed in GIS to estimate
soil erosion in Kukma watershed. The annual R-factor (MJ
mm ha" h” year") for three years (2011-2013) was computed
from following relationship (Wischmeier and Smith, 1978).

12 {I .5|ogm[?§J—o.08188}
R =>1.735x10 “.1)

i=l1

where, P, and P are monthly and annual rainfall in mm,
respectively.

The L-factor (unit less) was calculated using SRTM
DEM from the following relationship (McCool et al., 1987).

7\/ m
L= —— 4.2
(22.13] “2)

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

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

S=(0.43+0.30 SL+0.043SL?)/6.613 (4.3)

where, SL=slope (%).

The computed values of R-factor (Table 4.2) indicate
linear relationship between rainfall and R-factor. It is
apparent from Fig 4.4 that L-factor is lowest in southern
portion where elevation and slope are relatively high. The
values of slope-steepness factor are low (0-0.25) in majority
of the northern and central portions (Fig 4.5). The highest
values of the S-factor are associated with relatively higher
elevation and slopes in southern part.
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Table 4.2 Details of rainfall and rainfall erositivity in three years

Year Annual rainfall
(mm)

2011 673.8

2012 79.1

2013 291.9

o &9 H Ul NUIRA wHE-Yuell & forg Ha
RS -— SIS hdl Ifered

& TN § IR YHAE-HEd (SR, dToRT, {31 3R
qR), AR AR5 (3T IR Hetl) AR 1T =07 ([ r
S[AT8 IRl SR TS & A1 URd) SUER A 0T H
B3 T | BT B YA IGWE B QIR SR oI &
g% 991 & BRI AR B BHAA BT gy 98T THIfad g3 |
TR qYT DI HHT BT IoTg A a1 9IT f9arg Uar el af
AHT 6 Udre WIET <F H T SHSI B WD | W6R
(86.1—94.8 1Y), ATOIRT (131.3—138.4 H.HL), T (31.5-37.4
JH) IR AR (174—213 AH) & Ul P Sars A
THITH—hT ol TAT JIR—BTel b SYARI & HH f=dr urg
T T T AR A FaiE B8 AR UHHEA-HE d
JR—HAd IUAR H <@ Bl fAel |

Rainfall erosivity
(MJ mm ha'h™ year™)

4691
510
2529

Development and assessment of soil erosion productivity
models

A field experiment with four sole crop (sorghum, pearl
millet, mung bean and clusterbean), four intercrop (cereals
with legumes) and two control (ploughed fallow and
unploughed fallow) treatments was conducted at Kukma
Bhuj. During early stage of the crops, heavy rainfall occurred
in the area, which resulted in failure of clusterbean. Very less
rainfall occurred during the year, which could not generate
adequate runoff to be collected in the collection tanks. Less
variations in plant height was observed in sole and
intercropped treatments of sorghum (86.1-94.8 cm), pearl
millet (131.3-138.4 cm), mung bean (31.5-37.4 c¢cm) and
clusterbean (17.4-21.3 cm). Maximum number of branches
inmung bean and clusterbean in different treatments was 6.

8 Tactor Classes

I3 4.4 HHAT ATV 8T H TA—AHEE HRED B AIH
Fig 4.4 Slope-length factor map of Kukma watershed

R 45 BHAT TATBYT &5 H SA—NETORT BRS BT A

Fig 4.5 Slope-steepness factor map of Kukma watershed
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Theme 5: Improvement of livestock production and management

I &3l H U3l g T & 9T Bl AR

Y AT § UTS ST dTell ARUREGR 3R IS el &
U3 B T W, RIS I dlel] 9T ars H bR Raar
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URIET HALT: SIEYR U dBR | Har 7| 72 A7S |
SBR[ AP (B T AT H <@l AT Uil bl AR
U < drell 13T Ml de 98f$al # URURSR TR U
oSl f ol # aAftred off | ARURDR aTS Yd =ARTS aTel!
TR H G BT ART SIRIAT AR 49.06 AT 52.91 Tl
wfcrfes off Srafds ST TAT & QT WHE H HH: 58.23 T
59.40 eiiex ufafed off (ARl 5.1) | TR IRR 9o &
HeW H URURSR AT & ARMS dTel W8 ¥ U BT Ja
620 feiumd ufa fb.am o St f ars arel |98 (584
et ufa fear) 9 e urm | I & faud
IBISAl & 9T aTel WHE H U &1 Ha+ (520 el ufd
f3.30T.) =RTS aTel TE W e o | 31 dRE =RTg arell 1ot
TR (864 eI Ufer fbam) den asfeal (526 e
gfer fob.3m) & Y Il BT A9+ TaTIeR)) IR a9 @ HeH |
9TS arell T (823 frefium ufar fos3m) dem ssfear (497
et ufa fam) @ o 9 &1f¥e | ey
RURER TN H YT T 7 1ST T1AT 6 Jorim 7 & o,
3T 7Y SR Bl &R ARURER TRT H (ST FHgT) 10T
AT o T H 31fdes off (R 5.1) | 9fy oflex uril & dae
A IRURSR & dTS Td =RTg dTel 98 H i e Saured

Water requirement of arid cattle

Water requirement of Tharparkar and Rathi cattle was
measured to explore the difference in water intake between
stall fed and grazing animals during summer season of 2014
at Jodhpur and Bikaner, respectively. During May to middle
of June, water intake of Rathi lactating cattle and heifers was
higher than Tharparkar cattle and heifers. Average water
intake of Tharparkar was recorded 49.06 and 52.91 litres
day” for stall fed and grazing animals, respectively which
was lower than the Rathi cattle for which it was recorded as
58.23 and 59.40 litres day ', respectively (Table 5.1). In terms
of metabolic body weight, the water intake for Tharparkar
cattle was higher in grazing lactating cows, 620 ml kg, than
the stall fed cow, 584 ml kg'. However, the water intake was
higher in stall fed heifers, 520 ml kg™ than the grazing heifers
due to comparatively higher live body weight of grazing
heifers. Similarly, in Rathi cattle, the water intake was 864 ml
kg' for grazing lactating cows and 526 ml kg for heifers,
which was higher than the stall fed lactating cows and
heifers, which were 823 mlkg" and 497 ml kg, respectively.
Though, the average water intake of Tharparkar was lower
than the Rathi, the average milk production was higher in
Tharparkar cattle in both stall fed and grazing groups (Fig
5.1). In case of stall fed Tharparkar, water productivity was
127 ml milk litre" of water intake whereas in Rathi it was

AR 5.1 Y &S H 2014 BT AHIT H TRV H G BT AT BT OGeqor

Table 5.1 Water requirement (litres head™ day’l) of arid cattle during summer 2014 at Jodhpur

Weeks Milching cattle Heifers
Stall fed Grazing Stall fed Grazing

Tharparkar Rathi Tharparkar Rathi Tharparkar Rathi Tharparkar Rathi
May 1-7 48.75 54.63 43.88 49.63 19.06 16.06 24.63 15.31
May 8-14 49.25 57.25 47.56 54.75 21.06 21.5 15.06 25.63
May 15-21 42.38 55.00 52.25 56.88 22.13 21.5 20.75 21.5
May 22-28 43.78 61.00 58.13 62.00 21.94 18.08 27.06 21.75
May 29-June 4 55.13 64.50 60.06 66.75 25.69 23.38 24.06 24.75
June 5-11 55.06 57.00 55.56 66.38 22.75 20.38 25.25 20.38
Average 49.06 58.23 5291 59.40 22.10 20.15 22.80 21.55
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Fig 5.1 Daily water intake measurement of Tharparkar cattle
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Ig UIYD WIS i HI WKIEvl 38 fhAmi & gg =
aTell 19 997 3fIR 22 TR WR by Y | 95 UV Bl il bl
A9 AEH d% Raa™ WR i 8.91 Hfderd # # qe
10.58 Tfcrerd Tl # gy # g gt fh TS T g @1
Hl IUTET 2398 ollex d¢ AT | fHaml 6 amHe

63217 U DI AfIRFT TN §g | S UHR 98 TS
A5707 & gReror 10 ITTAl & 38 fHAT & TBT 40 T I ATetl

only 89 ml milk litre" of water intake. Similarly, grazing
lactating Tharparkar cattle produced 124 ml milk litre” of
water intake whereas in Rathi it was only 97 ml milk litre' of
water intake.

Productive performance of Tharparkar cattle under arid
conditions

A small herd of Tharparkar cattle was maintained at
institute for research and demonstration for farmers. The
production and reproduction performance of the herd during
2014-15 revealed that the age at first calving of Tharparkar
cattle was 45+1.8 months; the average lactation yield was
2026.7+97 .4 litres in 305-days and 2131.5 litres in a lactation
period of 321-days. Animals produced peak yield of
9.96+0.58 litres in lactation. The average milk yield per day
of lactation length and milk yield per day of calving interval
were 6.64+0.48 and 6.6+0.40 litres, respectively. The
average fat percentage in milk was 4.11+£0.06. Reproductive
efficiency of cows in terms of dry period and calving interval
were also estimated and it was found 81.2+14.6 and
388.2+27.4 days, respectively.

Livestock feeding intervention

Feeding trials of multi-nutrient feed block (MNB) have
been conducted at 38 farmers' field for 19 lactating buffaloes
and 22 lactating cattle. An average increase in daily milk
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Fig 5.2 Average grain and straw yield of improved varieties of barley
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ART ST AH-TBAT
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—2035, JTR.B1.—2508), RSTHT (35 —2), 98 (dbe, T.YA3M.
99) UG gehax (1T FTerniRg) =T @1 Tl &l 98 & foly
PHHIT: 83,49,16 TAT 25 fHaATT & Wl UR WG oY T |
S & IS SR A 6 Sust § v fohi (R 52) |
AT 22.2 UfeTd 3iR 17.25 uforerd @t 9fg g8 | Rt @t
I fh efFe—2 ¥ ST g8l & T1di § 8% aR &l
JTE 48.5 ¥ 54.8 T UfT 2acaR el T U 522 €4
i 2FeaR W& | 391 TR Aedl dediel & Tidl H Sare

64.7—83.8 T Ul TFCIR TAT 3T ScuTe 74.9 <9 Ui

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

Forage production intervention

Improved fodder production technologies of barley
(RD-2035, RD-2508), lucerne (Anand-2), oat (Kent, JHO-
822 and JHO-99) and fodder beet (Beta vulgaris) for year
round fodder production were demonstrated at 83, 49, 16 and
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25 sites during rabi season in different villages of Nagaur
district. In case of barley, average grain yield increased by
22.2 per cent and straw yield by 17.25 per cent due to
improved varieties (Fig 5.2). Green fodder yield of lucerne
(Anand-2) ranged from 48.5-54.8 t ha” in different villages
of Jayal with an average of 52.2 tha™ and from 64.7-83.8 tha’
in different villages of Merta with an average of 74.9 t ha™.
The increase in fodder yield due to improved variety was
17.7 and 15.1 per cent higher than the local variety. Green
fodder yield of oat ranged from 20 to 43 tha™ after 2 cuttings.
Similarly fresh tuber yield of fodder beet was 60-97 t ha in
addition to 8-15 t ha' green leaves. The fresh weight of
individual tuber ranged from 1-2.5 kg.

On-farm trial onimproved fodder production technology

Trials on improved fodder production technology
under irrigated condition were conducted at 168 farmers'
field covering 40 ha of 9 villages in Nagaur district. Field
demonstrations revealed a forage yield of 27.8-43.3 t ha'
from improved varieties of fodder bajra (Rijka bajri) and
16.8-26.4 t ha" from improved variety of jowar (SSG-778).
Adoption of rijka bajri cultivation by farmers was better than
SSG-778 because the water requirement was more for SSG-
778 thanrijka bajri.

Cultivation of pasture grasses e.g. Cenchrus ciliaris
and Cenchrus setigerus was demonstrated at farmers' field at
22 sites covering 7 ha and the average dry biomass
production of 1.9 and 1.7 t ha”, respectively was observed.
Under silvipasture system dry forage yield of grasses was 1.0
tha' whereas for natural grasses it was 0.6 tha™.

Dual purpose coarse cereal varieties of pearl millet
(Raj-171, RHB-177 and HHB-67) and jowar (CSV-15 and
17) with guar (RGC-1002) as sole and intercropping were
demonstrated at 256 farmers' field in 11 villages of Nagaur
District. Results showed that the grain yield of improved
variety of guar (RGC-1002) varied from 0.5 to 0.8 t ha and
straw yield from 0.7-1.4 tha" (Fig 5.3). The average increase
in grain and straw yield due to improved variety was 24 and
11 per cent, respectively, over local cultivars. Grain yield of
CSV-15 was 0.3-0.9 t ha" and of CSV-17 was 0.5-0.9 t ha’
whereas stover yield was 1.7-2.7 t ha" for CSV-15 and 1.7-
2.0 tha™ for CSV-17. The increase in grain and straw yield of
sorghum due to adoption of improved varieties was 22 per
cent over local cultivars. Among improved cultivar of pearl
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Fig 5.3 Grain and stover yield of different varieties of dual purpose crops
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millet, RHB-177 produced highest grain and straw yield
followed by Raj-171 and HHB-67. The increase in grain and
straw yield of pearl millet due to improved varieties was 23
and 11 per cent, respectively over local cultivars.

Extension activities on livestock management technology

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

Performance of pasture grasses under different
management systems

Improved pasture of C. ciliaris and C. setigerus grasses
were developed at grazing land of Beriganga area of CAZRI
Jodhpur and gaushala land of Harsolav village in Nagaur
district. Under shallow soils condition of Beriganga area dry
forage yield of C. ciliaris and C. setigerus ranged from 1.3 to
1.5 tha" and 1.4-1.8 t ha" at Harsolav, Nagaur (Table 5.2).
The productivity of sown pasture was very high as compared
to natural vegetation (0.2-0.5 tha™).
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Table 5.2 Forage yield of pasture grasses under different management

Location Treatment Fresh yield (t hal) Dry fodder yield (t hal)
Beriganga C. ciliaris 4.5 1.5

C. setigerus 3.5 1.3

Natural grasses 0.5 0.2
Harsolav C. ciliaris 6.4 1.8

C. setigerus 6.0 1.5

Natural grasses 2.3 0.6

RIGRAT B Y] Y™ 1 LTI

UREHl ISR 3 UUTeId] BT 3 U3l & A1
TSI & ISl H UARIA Udh QR 9T &, foTds areqq 9
T TTerq, uegRll & ford wafed A & a1 wd urh U
PRSP D] SUTEHAT IR I & | 39 AR, T
A SRl | STerarg aRac-eiied &7 JHAr &1 & Ui
STAIATIT AT & | IYUTAD] Bl G & SR (A=
THR B HISARAT O I FHISIhCH! / ORI
TR, I Hed TR ARG WReY Ham3il T 374,
UGG SATAT T 34Te T DT W AT BRAT TSl
2| 39 UYUAD B FARIS DI UGHAH IRETEI BT
farT wxa T A= garil ATl iR ERImTd |qed= |
=reT Uy fFfdrear Harsii 3iR e T[ora< el arsil § GeR
PR HH [T ST bl & | $D AT SURTEAT BT DT
& AT H I@HR 9 UYUTAD] Dbl GRIET Arele far i
AT & | RBR DI IR A S8 S8 W ur1, Rifar e
JRC URIEhRUT GAemsil & UTaed 3 RIS & qd1d Pl Y
I & # B fhaT ST T B |

Livestock mobility in the state of Rajasthan

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

Trials on gum production from B. monosperma through
gum induction technology were conducted in Sagatpuria,
Birdhol and Mansha villages of Kotari block of Bhilwara
district in Rajasthan. Exudation of gum was noticed 4-5 days
after treatment, which further continued up to 4-6 days.
Average gum yield was observed 122 g per tree. It has been
noted that the standardization of time and dose of treatment is
further required to obtain optimum gum yield from B.
monosperma.

Effect of management practices and gum inducer on gum
production of Acacia senegal in rocky and semi-rocky
lands

Experiments on gum production from A. senegal at
Bhopalgarh farm of CAZRI, Jodhpur were continued. Gum
productions treatments were applied in 2-factor design.
Factor 1 comprised of 3 levels of management practices e.g.,
irrigation, manuring and irrigation+ manuring with control.
Factor 2 consisted of different concentrations of gum inducer
e.g., normal dose of 195 mg ethephon ml” of solution, half of
normal dose, and control with conventional practice of
making blazes on tree trunk. Gum production from the above
experimental set up during last four years are presented in
Table 6.1. Gum production from control plot was found
negligible. However, application of irrigation water at

N

AR 6.1 WUTENTE (TIUQR) & R Ud 3l UeRIg &3 # &1 J@/or7 w+77e7 & Usl 9 7l Icrad W)
YaeH Ugfa Ud e &) <ars = Sl o1 g9
Table 6.1 Year wise effect of management practices and different concentrations of gum inducer on gum production (g) of
A. senegal in semi-rocky area of Bhopalgarh (Jodhpur)

Treatments 2011-12

*Control “Half dose ““Full dose Control
Control 2 10 37 4
Irrigation 1 26 52 4
Manuring 1 33 41 3
1+M 7 71 27 3

2012-13 2013-14
Half dose Full dose Control Half dose Full dose
18 15 13 74 37
22 56 11 144 87
29 61 9 98 156
32 64 12 129 189

*Control: conventional practice of making blazes on tree trunk; **Half dose: 97.5 mg ethephon ml™ of solution
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3ifepa b 7T | 9 T | Y8 AId 8Nl [ Xalell 4
Dol &3 § e b1 Rarg R & e | 9gd 7 7 aof
T v |
e SARD dh~11P BT fIRR Td gRIg0T

RIS URel & dTSiR, SIEYR, ARIR d urell forai
P 45 71T F SITET & [HAHT 7 39 ThHID BT g8 U TR
gRuevr f&ar| a¥ 2013—14 & IRME, {59 Usi &) M &
SIRG A SYATRA fooar RTTas! H=AT T 34,170 &1 dI
T8 RTRT 13.67 T4 3RfA® Tig &1 IcTe fovam a1 (ARl
6.2) | 2014—15 H U fHAT. MG HF GOMR H HIAT THT
700 T UfY fhaT B | ORI T 95,69 IRG T P TG
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fortnightly intervals two times before treatment resulted in
144 g per tree gum production in case of half of the normal
dose treatment and 87 g per tree in case of normal dose
treatment. Only manuring of the trees resulted in gum
production of 98 and 156 g gum per tree, respectively in half
of normal dose treatment and normal dose treatment. It was
found that gum production was 129 g per tree when half of
normal dose was applied, however, full dose of CAZRI gum
inducer + irrigation + manuring resulted in production of
gum Arabic to the tune of 189 g per tree. This clearly showed
that adoption of few management practices like manuring or
applying irrigation water along with gum inducer treatment
may substantially increase the gum production. It is noted
here that about 23,520 sq. km area in arid western Rajasthan
is rocky and semi-rocky and A. senegal is main tree
constituent of such land formation with tree density of about
30 trees ha" and considering this fact it was estimated that
this wasteland category may provide 5-6 kg gum ha™ with an
additional income of ¥ 3500-4200 to the farmers.

Gum production on different land forms of arid zone

A study was conducted on five major land formations
of arid zone in five villages of Chohtan tehsil and Barmer
tehsil of Barmer district, and Shergarh tehsil of Jodhpur
district. In each land form, 25 trees of same girth class were
marked and treated with CAZRI gum inducer. Gum
exudation started five days after treatment in dunes and deep
sandy areas. In case of mixed dunes + deep sand formation,
gum exudation started after seven days and in case of deep
sand + gravelly formation, gum exudation initiated 10 days
after the treatment. Gum exudation process started after
13-14 days in case of gravelly land forms. The gum Arabic
production was found highest on sand dunes followed by
dunes + deep sand formation and lowest in gravelly land
form (Fig6.1).

Extension and adoption of gum inducing technique

Farmers of Chohtan and Baytu tehsils of Barmer
district; Shergarh and Phalodi tehsils of Jodhpur district; and
some villages of Nagaur and Pali districts covering about 45
villages have adopted the gum inducing technology in large
scale. Total number of trees treated with gum inducer
reached to 34,170 during 2013-14, resulting in production of
13.67 t of gum Arabic. The price of gum Arabic was X 700 per
kg in local market during 2014-15 and thus a total earning of
¥ 95,69,000 was generated (Table 6.2). Besides 4. senegal,
other gum yielding trees like A4. fortilis, A. nilotica, A.
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Fig. 6.1 Gum Arabic production in different land forms of arid zone

AR 6.2 Y YR ORI & qreHy, SIEQR T AMR RFall & 45 g H e 3RfAH &1 Scqra- Ud 371ffed o4
Table 6.2 Gum Arabic production and economic returns in 45 target villages of Barmer, Jodhpur and Nagaur district
of arid western Rajasthan

Particular Year Total

2008-09 2009-10 2010-11 2011-12 2012-13 2013-14

Number of A. senegal trees 12.1 20.95 22.61 27.5 30.00 34.17 147.33
treated (in thousands)

Production of gum Arabic 5.45 10.48 7.67 11.00 12.00 13.67 60.27
by farmers (t)

Total income earned by 27.23 52.38 38.33 77.00 84.00 95.69 374.63
farmers (X Lakhs)

Revenue generated by 1.21 2.10 2.25 2.75 3.00 342 14.73
CAZRI R Lakhs)
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leucophloea, P. cineraria, P. juliflora, Annogeissus
rontundifolia, P. alba, etc. are also being treated in villages
by using this technique effectively for gum production.

Quality evaluation of dried products with solar dryer

Moisture content: Aromatic herbs namely coriander,
mint, fenugreek and spice namely green chillis were dried in
developed PCM based solar dryer and in open sun condition.
Moisture contents in dried products were low in solar drying
(Table 6.3).

Total phenolic compound was measured as per GAE
and were higher in solar dried products as compared to open
sun dried (Table 6.4).

Colour value of herbs: The whole dried leaves and
ground sample of fenugreek, coriander, mint and green chilli
are showninFig6.2.

Comparison of each sample of herbs and green chilli of
open sun drying and solar drying showed that the better
greenness was obtained in the solar dried products.

Economic analysis of the solar drying using the
developed dryer was carried out and annual profit, net return,
simple payback period (SPB) and net present value (NPV)
were calculated. Considering the unit cost of dryer as X
1,00,000 price of raw material as ¥ 20 kg™ and selling price of

|Rofl 6.3 TS Ud JETQ T STl BT 741 Fierera

Table 6.3 Per cent moisture retention of fresh and dried sample

Sample Fresh
Coriander 88.2
Mint 84.9
Fenugreek 86.1
Green chilli 90.1

Open sun drying Solar drying
7.4 6.62
6.2 3.76
6.6 5.77
3.6 2.03

AR 6.4 FHol ATl AT T SITS 100 Ui T19 &6 IR
Table 6.4 Total phenolic compound g GAE 100 g DW

Sample Fresh

Coriander 9.010 +0.279
Mint 10.609 = 0.124
Fenugreek 9.171 £ 0.105
Green chillies 8.990 = 0.203
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Open sun drying Solar drying
6.050 £ 0.184 6.506 +0.051
9.231 £0.008 9.583 £0.012
7.949 +0.058 8.427 +0.062
6.761 £ 0.054 7.403 £ 0.063
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(a) Fenugreek

(b) Coriander

(c) Mint (d) Green chilli

3 6.2 AR Yd gRT AU T 84 UG 1 H 8 7 qeiRd 1 o1

Fig 6.2 Solar dried herbs and chilli with their colour value 'a' signifying greenness

TOMET PR AT AT | Yeheh B AT % 1,00,000, FHedl AT
B ANTT T 20 BT, 3R FI IR B [9ehT BIAT 3T 400
T, A Y, AT At o9 Ueb ATl ©: Al B
ST qTURT JT=IRTA H X 65,949 BT |

Y &7 H WM WR R IuAe] 919U Al A 6 P
fawra

IH SN H A T W WHR S8M dTed
MG d@l & TN fRar S 8, g9@ srarar fafa=
JeAond! gonfoar a8 faewar quidy & ot gfergerr
H PR ¥ 98 dMHRI B, I8 AR S8 & A1 A1
IS dadl @1 Aifa & Ra gRemg 4 <ar 2 1 wHR
IS dTet 31 dedi ol NENfd A8 W & Hifdh 59 g
IS PH AT R TIR P S Fhdl & | fafd= TRl &1 &
FITFART A Sid WHR DI TRE SUART PR WTel YTl BT
fertor v 1 oleg FRafRa 2 |

WY R R U UTdfad Uared S &R, THIeR,
o). fcTFerIRT WIRATHTY AT Hefl / UIEIAT Bl 8% uRil &l 5
T AT 10 U & WR W g8 &I Al H |iford
e T Ry eraters e &1 o7 81 9 (R 6.3) |
13—15 99 & ASD TAT TSl & Y AATS A TH I8
JATER BT GRbdl & o1, FHol, YIS AR T & AR
TR 9T & TR TR 400 TTH §8 & AT 2 SUANT B
ATl A BT et b T (AR 6.5) |

dried product asT 400 kg™, the estimated annual profit will be
about¥ 65,949 with a payback period of 1 year 6 months.

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

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

Baked functional food ingredients were optimized at 5
and 10 per cent supplementation with locally available,
naturally occurring plant material viz., ber, tomato, P,
juliflora mesocarp and green leaves of fenugreek/mint (Fig.
6.3). Optimization of ingredients for making 400 g of bread
loaf was quantified to supplement diets of 13-15-year-old
boys and girls as per the recommended dietary allowances
(RDA) for energy, protein and fat (Table 6.5) to meet one
fourth to one third of daily requirement. Ingredients were
optimized at laboratory level and up-scaled for preparation
of’bread.
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R 6.3 WA BT 64 H g BT 0T
Fig 6.3 Making bread in the institute bakery

ARl 6.5 SIRRAT 3MER ¥l & IAER W 400 T I & 0T 8 SUANT B dTell AFEAT BT 13—15 a9 &
TSD AT AS(BAT B MER DI Wbl & ford, Jpofl, IS AR TAT BT ATl
Table 6.5 Optimization of ingredients for making 400 g of bread loaf to supplement diets of 13-15-year-old boys
and girls as per RDA

Variations Calorie (kcal) Protein (g) Fat (g)
5% GLV 582.25 23.36 2.96
10% GLV 582.67 24.79 3.34
5% Ber 585.75 21.75 2.62
10% Ber 588.75 21.00 2.66
5% Tomato 581.05 22.21 2.74
10% Tomato 580.27 22.46 2.90
Control (bread from market) 582.39 21.93 2.57

GLV: green leafy vegetables in dried form

g TS ¥ Agpa= 99 & 9o o) Rerfa Nutritional status of sea buckthorn berry of Leh valley

Y &1 Pera A ALY Y el BT IR g Iavd Sea buckthorn besides protecting soil from soil erosion
Rerfy SIS & arlraT Hgped T gyhdr g—@ UH 98a and improving its fertility status is a very important shrub for
HSCCI%UT SIS R | SR oAl BT IS 37T qﬂﬁ ST its nutritive berries. Berries were collected from different
SR 9 W 5T qor = & T TRIETOT TRNTRITE, W land use systems, got analysed for their nutritional status at
N o ’ Shree Ram Testing Laboratories, Central Delhi, Greater
Idvcdl,w‘j?_\’( 4|\sg§|\3~1do gy @1 Rerfd, &1 faweryor Noida (Table 6.6).
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RO 6.6 HEHA T BT W IARD G

Table 6.6 Biochemical composition of sea buckthorn berries

Parameter River side
Moisture % wiw 66.33
Total Energy (% w/w)
Fat total 45.9
Protein total 3.7
Carbohydrate available 27.4
Fibre total 12.8
Organic acids total 10.2
Total sugar %
Glucose (% of total) 55.1
Fructose (% of total) 44.70
Mannitol (mg/g) 15.0
Sorbitol (mg/g) 310
Xylose (% of total) 0.38
Xylose (mg/g) 38.2
Xylitol (mg/g) 41.5
Minerals (ppm)
Calcium 168.5
Magnesium 100.6
Manganese 33
Zinc 4.17
Iron 8.8
Sodium 40.5
Potassium 187.5
Phosphorous 68.2
Copper 0.10
Selenium 7.0

Vitamins (mg/100 g)

Vitamin A 98.9
Vitamin E 215
Vitamin C 615

Tl # faefia—, € 3R T &1 #7131 HHeT: 602—622
et 9fi 100 I, (202—216 AT wfr 100 UTH) 3R
(90—104 fefrm Ufcy 100 ) @1 ST # Ul Y | SO iR
MR U AT H (a1 A1, @ire 3iR gt A @l
# BT 3T |

Slope Barren Wetland
74.3 60.09 52.40
40.6 47.5 48.6

2.8 3.2 3.4
28.5 26.5 27.5
114 12.5 13.5
16.5 10.3 7.0
50.6 52.78 54.13
48.0 46.20 45.4
15.0 18.0 19.0

310 317 317
0.30 0.45 0.48
30.2 39.2 40.0
36.2 46.0 45.0
160.5 166.7 167.4
98.5 101.5 102.2

32 39 3.6
3.10 3.67 3.83

7.8 9.5 9.6
30.8 45.5 422

185.5 201.2 192.4
60.5 66.5 90.0
0.08 0.11 0.10
59p 7.8 8.2
90.5 101 104
202 210 216
602 620 622

Berries are rich in vitamin-C in the range of 602-622
mg 100 g, vitamin-E (202-216 mg 100 g") and A (90-104
mg 100 g'). Samples collected from barren and wetland
showed more vitamin C, minerals and total sugar. These
contents are significantly higher than in peach, apricot,
banana and orange.
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Synergistic effect of biocontrol agents and neem products
on dry root rot and termite infestation on clusterbean

Soil amendments with various combinations of neem
powder and biocontrol agents were evaluated on seed yield
and plant mortality of clusterbean. Combination of neem
seed powder (400 kg ha'), Metarrhizium anisopliae,
Trichoderma harzianum, Paecilomyces lilacinus and FYM
(4 tha) resulted in highest protection of clusterbean (RGC-
936) against plant mortality due to termites and root rot
whereas sole application of FYM in soil resulted in least
protection. The most effective treatment against termites was
soil amendment with neem seed powder, M. anisopliae and
FYM; while the most effective treatment against dry root rot
was soil amendment with neem powder, 7. harzianum and
FYM; in terms of plant mortality caused by the respective
causal agent (Table 7.1).

It was observed that number of pods per plant in
different soil amendments was always higher than in the
untreated control plots. The highest seed yield of 1107 kg ha™

IR 7.1 fafy=T AT H9ed SR & 91 AR B | Uil P BROTEdr vd diel Scared

Table 7.1 Plant mortality and seed yield in clusterbean with different soil amendment treatments

Treatment % Plant mortality due to Seed yield
Dry root rot Termites Combined mortality (kg ha™)

Neem seed powder + FYM 1.75 1.76 35 1047

Neem seed powder + 7. harzianum + FYM 0.61 2.78 34 676

Neem seed powder + M. anisopliae + FYM 2.56 1.22 3.8 793

Neem seed powder + 7. harzianum + M. 0.8 2.2 3.0 1107

anisopliae + P. lilacinus + FYM

T. harzianum + FYM 0.92 291 3.8 789

M. anisopliae + FYM 2.14 1.84 4.0 932

T. harzianum + M. anisopliae + P. lilacinus 1.44 2.96 44 939

+FYM

FYM alone 1.9 6 7.9 790

Chemical + FYM 2.52 0.95 3.5 769

Control 3.99 4.36 8.4 715

Neem cake + 7. harzianum + M. anisopliae 0.74 2.49 32 1012

+ P. lilacinus + FYM

Neem cake + FYM 1.67 3.63 53 1008
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was recorded in the treatment of neem powder + M.
anisopliae+ T. Harzianum+ P, lilacinus + FYM, followed by
neem seed powder + FYM @ 1047 kg ha', neem cake + M.
anisopliae, T. harzianum + P. lilacinus + FYM @ 1012 kg
ha' (Table 7.1).

Root-knot nematode in chilli and tomato

In a pot trial, application of three bio-control agents (P,
lilacinus, T. harzianum and M. anisopliae) individually with
neem powder or combined application of the three bio-
agents with neem powder or neem oil cake on growth of chilli
and tomato was evaluated. Combined application of three
bio-agents proved superior in improving the fresh root and
shoot weights as well as reducing nematode population over
their individual effects. In chilli, maximum increase in fresh
root and shoot weight over control was observed when all
three biocontrol agents were applied with neem oil cake.
When these bio-control agents were applied separately P,
lilacinus caused maximum reduction in gall numbers as well
as nematode multiplication than 7. harzianum and M.
anisopliae and this reduction was 31 and 28 per cent over
control. In tomato also combined application of all bio-
control agents caused maximum increase in root and shoot
weights (52 and 54%) and reduction in gall numbers and
nematode population (60 and 59%) over control. M.
anisopliae application was found least effective in
improving plant growth parameters and nematode
multiplication.

Diseaseincidence

Arid legumes: Thirty five entries of clusterbean and
fourteen of moth bean were evaluated for resistance to
wilt/root rot, and 21 of horse gram for leaf diseases and
wilt/root rot. BG-3, HG-258 and RGC-936 in case of
clusterbean; AK-24, AK-42, BGH 13-1, BHG 13-2, CRGH-
22,CRGH-23, DHG-1, Maru Kulthi-1, VLG-37 and VLG 38
in case of horse gram, and all in case of moth bean (RMO-
435, Jawala, RMO-40, RMB-25, RMO-225, RMO-257,
RMO-423, Maru Moth-1, GMO-2, GMO-1, CZM-1, CZM-
3, IPCMO-880 and CZM-2) were resistant to wilt/root rot
disecases. All the horse gram entries were free from leaf
diseases.

Pearl millet: Pearl millet hybrids and parents (608
entries) were screened for downy mildew and blast diseases.
Most of these entries except given in Table 7.2 were resistant
to moderately resistant.

Insect-pestincidence

Moth bean: Fourteen moth bean accessions were
evaluated for insect pest incidence and yellow mosaic virus
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AR 7.2 AR & fold TRt @1 GuTga gfaftcal

Table 7.2 Pearl millet entries susceptible to downy mildew/blast

Trial Entry
880004 A x CBI 832 and 96333A x 2010/13

Susceptible to

Bajra Hybrid Trial HT-1 Downy mildew
20A x 2008/8 Blast

Bajra Hybrid Trial HT-2

95555A x 2008/7 and 95555A x 2010/13 Downy mildew

Bajra Hybrid Trial HT-3 20A x 201172 Blast

Advanced Hybrid and Population AHPT 801 Al Downy mildew

Trial AHPT

Initial Hybrid Trial IHT IHT 108 Downy mildew
IHT 104 Blast

Male Sterile Lines BC-7 (A & B)

13A (32AP2 X 34BP2-P1 X 34BP2-P1)Y 13B

Downy mildew

(34BP,-Py), 14A (33AP, x 2BP, x 34BP,-
Bulk) and 14B (34BP,-Bulk)

21A (51AP, x 52BP,-P; x 52BP,-P;) 21B  Blast
(52BP2-P3)’ 22A (51AP2 X 52BP2-P3 X
52BP,-P3) and 22B (52BP,-P5)

=) B SURART & fore Feiart faam 1 | garE & 50
e wenq fafi wfaftedr # o Ry Ivr &1 wfya o<t &
=T Tfy e 3.5 9 6.5 @ 414 J@T | BTl gars & 60 faT
g V4T gfafteat | et 100 Ufrerd Ut Hehfid o | g9
Y R dIfded B AT T off | Al wfafteal | et
B AT 6—10 Ui dlem oY | ga1$ @ 52 a7 uzEra ufdfe
STHRAT—1 Td WIoieUd—3 3l Bl 9l ufaftedt # et
DI goT8 A JHA gl |

TAR: 39 qY TR B BA H YT Pl T alel DIl Bl
IuReIfd &4 off | TR TR ¥ U 98 &I 37oild e Pl
AT 39 a9 < TS | TR $I 35 yfAfcAi # gars & 40
I} UgATAT / WGRIT TAT | a7 H g 4701 Bl §@ bR @
& fory STediell wonfa & aRwd % o<l & o GaTg @
o 9 9IS 3 81 8 SR il @l 5g ' S | Sl A
AqH BH JHAM (STl & U o Tl DI G=) gidfte
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(YMV). At 50 days after sowing (DAS), number of infested
leaves due to YMV ranged from 3.5 to 6.5, however, at 60
DAS all the leaves were infested for each entry. Very few
grey weevils were observed on some plants. However, there
was heavy incidence of caterpillars in different accessions, 6-
10 caterpillars/plant at 52 DAS. All varieties except GMO1
and CZM 3 were observed with caterpillar infestation.

Clusterbean: In clusterbean, overall incidence of
foliar insects was low. However, a new observation on root
damage by Protaetia beetles and further the mortality of
damaged plant was recorded. The incidence of root beetles in
35 varieties was observed at 40 DAS, which was identified
by the presence of holes made by Varanas lizards near the
damaged root. The number of holes was minimum (6) in HG-
75, and maximum (24.5) in HG-870. After a spell of rains this
problem subsided. But at 60 DAS plant mortality was
observed in HG-182, HG-365, FS-227, M-83, BG-2, GG-1,
Maru Guar, RGC-1031,RGC-1033 and RGC-936.

Management of bacterial leaf blight of clusterbean under
epiphytotic conditions

Two sprays of streptocycline @ 250 ppm + copper
oxychloride @ 0.1 per cent at 15 days interval was found the
best at Bikaner.

Soaking of seed in 150 ppm streptocycline solution +
two sprays of streptocycline @ 150 ppm was found the best
at S.K. Nagar.
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Seed soaking in 0.2 per cent copper hydroxide solution
+ two sprays of copper hydroxide @ 0.2 per cent was found
the best at Durgapura, Jaipur.

Bio-efficacy of different insecticides against cowpea
aphid

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

Distribution and abundance of rodents in cold arid
ecosystem of Leh

Storage warehouses, crop fields, green houses and
horticultural plantation located at various altitudes in and
around Leh were surveyed to know the rodent species
distribution and composition. In crop fields at an altitude of
11000 to 12000 ft mice (Mus booduga Gray) population (Fig
7.1a), whereas in shops and godowns only a medium size
species of Rattus pyctoris (Hodgson) (Rattus turkestanicus
Satunin) weighing 150-200 g were trapped. Voles (Phaiomys
leucurus Blyth and Pitymys leucurus Blyth) were observed
in grass lands at 14000 to 15000 ft altitude, and marmots
(Marmota himalayana) at 11500 to 17500 ft (Fig 7.1b). Voles
are colonial rodents and dug extensive burrows, whereas,
marmot's burrow was very deep and wide usually occupied
by single marmot.

3718 & 33 ¥ &3 H (&) 79 g iR () ARART RArea T & agarad
Fig 7.1 Abundance of (A) Mus booduga and (B) Marmota himalayana in cold arid region at Leh
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Ecological evaluation of rodent fauna in arid zone

Tatera indica maintained its predominance in different
farming systems at CRF, Jodhpur. Maximum population was
recorded in horticulture block (48.43%) followed by silvi-
pasture (27.27%) and agri-pasture (24.24%) fields. At
Gigasar village (Bikaner District) heavy infestation of
rodents was observed in wheat, cumin, mustard, methi and
isabgol. The main species observed on the basis of burrows
structure and physical sighting were Meriones hurrianae and
T. indica. The burrow counts ranged from 16 to 40 per 10 m’
and damage to different crops varied from 10 to 50 per cent
mainly at peripheral region of the field.

Bio-ecological investigation on introduced Bandicota
bengalensis in Jodhpur

Spread of B. bengalensis in various locations of
Jodhpur city was monitored by conducting bi-monthly
trapping. Its population was comparatively less in Basni
mandi area; however, this species showed further spread up
to airport and nearby area along the waste water channel
observed near Pabupura. The trap index ranged between 3.88
to 8.33 rodents/100 traps/day during the year. Mean body
weight of animals was 181-281 g. The sex ratio in trapped
collections was in favour of females. The sexually mature
males and females were available through out the year.
Pregnant females were trapped round the year with a slight
peak during monsoon months. Mean of various
measurement of body were HB: 205.10 mm, HF: 39.90, tail:
178.7 and ear: 19.60 mm.

Evaluation of new rodenticides

Ziram (27 SC) @ 3 per cent was evaluated under
simulated conditions and it was very effective as no damage
was observed for two weeks to the stacked gunny bags
having grains. A new formulation of zinc phosphide (40%)
was evaluated in the laboratory against 7. indica, B.
bengalensis and R. rattus. In no choice condition 100 per
cent kill was achieved in all the test species at 1.0,2.0 and 4.0
per cent concentration of zinc phosphide within 30 minutes
to 12 hours. Under choice condition, maximum mortality (80
to 100%) was at highest concentration (4.0%), and 70 to 90
per cent mortality at 2.0 per cent concentration in all the test
species within 1-12 hrs. B. bengalensis was most susceptible
as in both test conditions maximum kill (90-100%) was
achieved in less period of time (45 minutes to 6 hrs),
followed by R. rattus.
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Theme 8: Non-conventional energy sources, farm machinery and power
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Performance of PV clad enclosure

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

Thermal modelling of PV clad enclosure

A thermal model for combined effect of underground
earth pipe and mister was developed for estimating enclosure
temperature (7°) [Eq (8.1)].

= (e v o) e v [

where, 7. = enclosure temperature (C), = absorptivity, =
transmittance, S = insolation (W m?), A, = ground area (m’),
= Bowen ratio, U = overall heat loss coefficient, 4, = surface
area of enclosure (m’), T, = ambient temperature, m, = air
mass flow rate (kg s™), C, = specific heat of air (J kg), T, =
wet bulb temperature (C), 7, = temperature at the exit of earth
pipe. The calculated values of temperature inside enclosure
were found to be in close proximity with the observed values
for both tomato and chilli crops grown in separate
experiments. Further, the addition of selected shading
arrangement with this combined cooling system has been
found suitable during summer.

Thermal storage material for PV clad enclosure

With a view to regulate temperature inside the
protected PV clad structure further, initially an appropriate
mixture of wax and paraffin was developed as desired phase
change storage material in laboratory through several
heating and cooling experiments with melting temperatures
in between 35-38°C. In the second stage, two heat exchanger
structures consisting of GI sheet tank of 6.5 litres capacity
and aluminium fins attached at both sides of the tank for
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better heat transfer with air was designed and fabricated and
these were tested inside small experimental structures with
fibre glass sheet casing and covers (Fig 8.1). A decrease of
inside temperature by 8-10°C has been observed inside
prototype structure with the incorporation of phase change
material (PCM) material compared to one without it.

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

Energy pay back and techno-economics of PV clad
strucute

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

o 8.1 Yo IRRAMT H AT EHA & =R BT AMUAA HH & & ford TN IR 58 §RT 19 FaI= Jomel!

Fig 8.1 PCM heat storage system for cooling greenhouse structure in arid situation
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PCM basced heat
storage svstem

o 8.2 araRen yRacde uarel meRa ST FUBY Yolell Jad 3Mesled @i H Ad & Baa
Fig 8.2 Chilli crop inside the PV clad structure with PCM based heat storage system
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for operating the cooling fan in the PV clad structure, it can
save about 200 kWh year . Although PV module will last for
more than 20 years, the systems' life has been taken as 10
years and assuming a modest benefit of ¥ 8,000 a year for
nursery and growing vegetables and other crops, the benefit
costratio has been worked outtobe 1.5.

Large PV dryer-cum-winnower

Performance of PV dryer with alternative materials
such as slotted iron angle, fibre glass sheet etc., detachable
pre air heating tunnel with fan and compatible PV module
(75 W,) with storage battery back-up (40 Ah) installed at
Krishi Vigyan Kendra, Pali was monitored. With the use of
the pre heating tunnel (3.7 m length) the inside thermal
gradient of the drying chamber reduced from 5-6°C to 2-
2.5°C leading to uniform drying. The battery back-up (40 Ah)
helped continuous drying even during cloudy weather.
Although, the thermal gradient changed as the drying
progressed, the rate of drying was more uniform in different
trays. The device has been tested for dehydrating fenugreek,
mint leaves and khejri (Prosopis cineraria) pods. Retention
of colour and aroma was observed in the dried product with
more acceptability. In addition to drying, the device can also
be used for winnowing and lighting during night. The
portability and multi-functionality of the device make it
more useful for rural areas.
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The cost of this large size PV dryer is about X 1,00,000.
Considering its life as 10 years, its use for drying fruit and
vegetables on an average 100 kg on each of 70 drying trials in
a year, a benefit of about X 35,000 as dryer year ' and ¥ 6,000
as winnower through labour saving, the benefit cost ratio of
the device is estimated as 2.3 with payback period of 3 years.

Improved integrated three-in-one device

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

Considering the use of this multipurpose solar device
for water heating, cooking and drying and its actual year
round performance, it was estimated that the integrated
device can save about 400 kWh in a year. Taking into
consideration the present cost of the device as X 10,000, life
cycle of 10 years, interest rate of 10 per cent and annual
benefits of T 2,400 year' from water heating, cooking and
drying, the B:C ratio comes to 1.5, besides reduction in about
4000 kg of CO, emission with payback period of 6 years.

Field trials of solar PV duster and mechanized traditional
seed drill

Mung bean was sown by using the mechanized
traditional seed drill and conventional method of sowing.
During flowering stage, malathion powder was applied
through solar PV duster @ 30 g min" to control insect
infestation. Results indicated that total crop yield was
increased by 18 per cent over traditional method of sowing.
The higher yield was obtained because of proper placement
of seed and early germination due to press wheel in the
mechanized traditional seed drill.

Performance evaluation of solar desalination devices
made of different construction materials

Five types of desalination devices (floor area 4.2 m’)
made of cement concrete hollow block, cement concrete,
vermiculite cement, brick masonry cement plastered and
stone masonry cement plastered were tested. A multivariate
linear model [distillate output (day™')=1.029 + 0.009 solar
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irradiance—0.036 T, )] was developed to estimate the

distillate output at different solar irradiance (Wm™) and

ambient temperature (T,,,, C) with R*=0.98.

max?

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

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

Modified PV pumps for multi-purpose application

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

fra 8.3 araRen URadH g Jad Al ARG AR Yhdh d S 2014 B AR SIFYR § q0HH 3§ S e
Fig 8.3 Diurnal variation of temperature at various stages of reversed absorber plate PCM packed bed
solar dryer during June 2014 in Jodhpur
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applications, when the pump will not be in operation (Fig
8.4). Further, the design of protected agriculture system with
fogger/drip network and earth tube heat exchanged based
cooling facility has been fabricated and the whole system
will be operated by the changeover switching facility in solar
pump. Ber grader and reverse osmosis (RO) based water
filtering system has been successfully operated by solar
pumping system.

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

Micro-irrigation with solar pump

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

Change
over swilch

facility

Surface pond

I3 84 1400 dTc WAl AR U9 1 QAU QT Aok T & 1T gedi—ell v fafa smenia

SITeITRUT JoTTel! Afgd AR Tl
Fig 8.4 Protected agriculture system with earth tube heat exchange based cooling facility under
solar pumping system with 1400 W, PV array and 1 hp AC pump
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AR faerauiienror ugfa memd Uil &bl Jorel!

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

TIYl Wik U, 3—4 HI. Rd@rg 9 & Ay geq RS
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1.4 fEam 0 9 3§ RiEE o= 9o g | =l vd SN
|ATeR U # Ul &1 919 Ud S & dra dae faaiad faar
T T W Ogg urn T R U dleR U9
GeH—Ha@RT & A1 40—50 liex Ufd e &1 &v 9 =S
AT 2| g fAfdRer g o H FRIEAGAT & AR
RIETT I I8 U7 T foh SR Ao 97 Uap ot H ol ey
@ AT H SR R T A Gh & | AR T B
PHRI—THTG &HdT R Bicdifecd AR # 5 gV gd &
q HHTS SN B |

T TR TGN I ST

Uf¥Tdl o H Ay g1 YR & fAfie
JgICHl BT uRAIET arg Y—&RoT AHIBRY (IR S 3.
F.) B IJAR ATl [HAT TAT | SR, =la, DR
Ud SEYR b 9y AJUCH RS TA]. b AR
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I8 R W, = aig argees (fbur. 7 47), u = arg &1 71 2
A1 Ieadl WR (1. 9T 9.), U, = arg T d A1 3@ (49 uf
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of both AC and DC pumps has been developed and a
discharge of 45-50 litres min" was observed with 9 mini-
sprinklers in solar AC pump. Continuous measurements of
radiation vs pump performance revealed that DC solar pump
may be operated for longer period in a day than AC solar
pump. Dust load on PV array and its effect on pump
performance have also been monitored, which indicated the
need of regular cleaning of PV panels for optimum
performance of solar pumps.

Wind erosivity factor assessment

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

N 2
(U[_U/) Ui
W_f:Zp oN

i=1

(8.2)

where, W, is the wind factor (kg m’'s™), U, is the wind speed at
2 m height (m s™), U, is the threshold wind speed, N is the
number of wind speed observations in a time period, is the
air density (1.293 kg m”), g is the acceleration due to gravity
(9.8 m s™). Averaging and conversion of reported threshold
wind speed for different locations in western Rajasthan has
revealed the threshold value at 2 m height as 1.66 m s
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= 8.6 UfRerTl e &1 IR FuiRa wHl R arg srReAsRar (W) &1 sided
(MR : <fe arg T @1 affes, 2000-2010)
Fig 8.6 Wind erosivity (W) for four selected locations in western Rajasthan
(Data used: Daily wind speed data during 2000-2010)

W), N= U FHIES IR I Tl GAJeToT &1 6T, P = a1
®I T (1.293 .1, URT O A1), g = YRocdTHYT Bl RO
(9.8 ¥ wfcy a7t ) | uf¥a#l oo™ @ fafi= =i wR aryg
T BT AT Ud BT H/UTIRYT BB Ig gy 7137 b 2 #).
JTadl W arg T @l eRor AT @ 1.66 AL Ufd 9. 2
SIICRR U4 dies # arg T 31 M B gl IR STaT
JREABING Uil A1 & (o 86)| Wad SET aY
JURETBINGT JelTs |18 H diad 3§ ol T & (2.81 T3
gfa . ufar ) |

{3 &RU1 TECTH P bl

RN aTg &R0 FHHRV (TRSYgag) H A &R
JgaTHl B f[ARga ®U A A BT &R0 AT 9T (VB
gch) Ud Y—UTI$! gcdh & wU ¥ FreferiRad w5y 9 o
@1 T, ForerH YA ¥ d1eg, e gd R el @ uike,
Sifde, BT BT URHATYT U Hfcqa® Blaie & IRATT &
s gRIHT B |

29.09+0.318a +0.178i+0.33Sa/ Cl - 2.590M — 0.95CaC0%
F = 3 (83)
100

1

SCF = 5 5
1+0.0066(C1)~ +0.021(0M)

(8.4)

108

Jaisalmer and Chandan sites have been found more erosive
than other sites (Fig 8.6). Highest wind erosivity has been
observed during second fortnight of July at Chandan (2.81 kg
m’s").

Soil erodibility factor assessment

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

29.09+0.318Sa +0.178i +0.33Sa / Cl = 2.590M — 0.95CaC0;

_ (8.3)
100

EF

1

SCF = 5 5
1+0.0066(CI)™ +0.021(OM )

(8.4)

where, Sa is sand content (%), Si is silt content (%), Cl is clay
content (%), OM is organic matter (%), CaCO, is Calcium
carbonate content (%). Thematic maps on both these factors
for western Rajasthan have been prepared and presented in
Fig 8.7. Area covering Jaisalmer, Bikaner, Churu, Jhunjunu,
Sikar, Jodhpur and Nagaur district of western Rajasthan lies
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Bikaner

SO Factor

fra 8.7 uf¥erll e # uReNfaa ary eRoT iRl &l A= Jrgacadi &1 At
(@) &Rv1 AFY HSE! &1 91T (SU%. UCHh) (@) Y—UUS! g (THHIUE.)
Fig 8.7 RWEQ factors in western Rajasthan; (a) Soil erodible fraction (EF) factor and
(b) soil crust factor (SCF)

STl UR, Sa = dTe] BT URATT (%), Si= & BT GRHATT (%), d =
a1 ST &1 aRATT (%), OM = Sifdd dgrel &1 afiRkHTor
(%) UG CaCO, = HfcxTITH HIEC BT URATT (%) | 37 Q!
JTITHI B AR IR & oy fdwgs AFfers
87 ¥ TN MAT| SR, PR, T, o, AP,
SIEYR Td ARIR f7ell & 3ffdrhar oI S §.U%. Uch
(0.57—0.60) TR 3T & | SIIeHR, MR Ud SiegR fofel @
af¥gH Wl # Sod —uTIS! ged (0.69—0.84) UTIT AT |

3rfi—auierH fereTes g1 el e A &1 qeaidA

TR TR & SR, dreHy, SR, UTell, g%
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et & T Jufed (5 T vd yanrener H faveryor
FRSD Al & Joichd AT Tdh elTgsiRl gl RAT o
fge g guishd 350—2500 4T WeR &3 H el &t
gfaher & A1y e & fAfr= o a9 &1 wnfie fear
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# qre] v forel Al & aRHTT auishd Ui &1 9=
afer (=) & Refaa fasar am, S % e 1o & gy
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under high EF factor (0.57-0.60). Jaisalmer, Bikaner and
western most part of Jodhpur lies under high SCF factor
(0.69-0.84).

Hyperspectral signatures for assessing soil erodibility

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

Installation and testing of agro processing machines

Pedal operated cleaner-cum-grader, pearler, dal mill,
flour separator, and grain mill were installed on the
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Sewan grassland

Savclongthonme

o 8.8 SIAR &3 H Ry Xa &1 Sl T Yb aRFME Bl Al &1 FeiRa avimd ufawerd

(ra f& 1 et § FufRa aofes ufawers ddfta et @ y—uRRefa &1 <ofar T 8)
Fig 8.8 Selected reflectance spectra for open dune and arid grassland situation from Jaisalmer, Rajasthan;
field views of sampling locations of the selected spectra are shown in the bottom two frames

P WP B BT W JUhH Ul A Advod wY A
URROR e ferd fobam 3 (R°=0.27) |
MIBE|

USdl aTfeld WhTe Ud SofiexoT 33, 3T fudrs I
Pl IMMER TR HR-R dlec R WG fHA1 11| 39 S
YRR T Dl FaATfld BR STHdhIferd STINT & ford
URAE geror fosar T | ISl ud wifad arferd |wTs Ud
STOTHROT AF H R 9T BIOR, B, &b (@AIeR), AT
UG AT Schad (THIdh) 3HTS 2 | 3 9309 &I Usa
gRT Farferd &) URMYe wRIeror fhar 1ar | IRy
I8 UraT AT b U I 265 fh.AT. Ufd ger B &R | 9o
P THTS B Fhdl 2 | 39 I3 BT 0.5 gerfdd RiTTeT Bot
fIe[d ey gRT FWATaT &R IR AHTS SONHR0T BT ]
265 o IT. Ufd ©eT I gedR 410 .41, Ul ger 81 7% | ShRT
AHTs AviiHReT 73H §RT A= TeR & STTRT BT uIeTor
T T SR SHPT SIS AT BT QT AT | 7N Bl
TS GeTdT 85—90 ferd <l TS |

94 F1ferd T4 Caex dlferd W faRaRuT I3 &1 &3
Y

g a1ferd Wie ARl IF Bl W &I Jdg U gl
STex ATferd W faRAROT AF BT STHH &1 a8 I 100—150

110

foundation and fitted with fastener bolt. These agro-
processing machines were commissioned and initially tested
for long term trials. Pedal operated cleaner and grader
consists of grain hopper, sieve box, blower, driving and
eccentric unit. The machine was operated manually and
initially tested. Results indicated that it can clean pearl millet
with a capacity of 265 kg h'. The machine was further
motorized with 0.5 hp single phase motor, which increased
the cleaning capacity from 265-410 kg h"'. Cumin cleaner-
cum-grader was tested with different crops and the output
capacity was observed with cleaning efficiency of 85-90 per
cent.

Field performance evaluation of manual drawn and
tractor drawn FYM applicator

Manual drawn FYM applicator was tested to spread
FYM on the ground surface and tractor drawn FYM
applicator to place FYM 100-150 mm below the ground
surface, respectively in the field. Results indicated that for
both manual and tractor drawn FYM applicator had an
application rate of 4.5-5.0 t ha" for surface and subsurface
application of FYM.
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The total energy requirement of tillage implements for
disc harrow with planking operation in the field sown with
clusterbean and sesamum was found to be 421.3 MJ ha.

Development of watermelon seed extractor

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

o 8.9 #AIRT I MpTer™ arel w3+

Fig 8.9 Water melon seed extractor
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Theme 9: Socio-economic investigation and evaluation
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Enhancing productivity and resilience of the dryland
production systems

Socio-economic survey: Socio-economic survey was
conducted at Govindpura and Mansagar villages of Jodhpur
district in Rajasthan. Total human population of Govindpura
was 986 with male:female ratio is 1.05 and that of Mansagar
was 2942 with male: female ratio of 1.13. Total area under
cultivation in Govindpura was 812.64 ha in which 26.12 per
cent land was under tubewell irrigation, whereas in
Mansagarit was 2324 ha of which 24.37 per cent area was
under tube well irrigation. Preliminary findings of the survey
in these two villages showed cultivated area per household as
4.83 ha and 4.10 ha in Govindpura and Mansagar,
respectively. The general cropping patterns of these two
villages are given in Table 9.1.

Majority of the farmers in these two surveyed villages
owned 1-2 adult cows and milk of these mulch animals was
mostly used for domestic consumption. Farmers having
assured irrigation sources reared buffaloes and milk yield
from these buffaloes was used for both domestic
consumption and sale. The number of adult goats in majority
of the households ranged from 1 to 4. Sheep was reared only
by few farmers in the villages belonging to a specific caste
group and the average herd size ranged from 10 to 40.

Soil characterization: Three hundred twenty surface
soil samples were collected from Govindpura and Mansagar
villages in Jodhpur district, Dhirasar and Dhokvillages in

AR 9.1 SEQR RTel & MA<YRT Ta AFER Al BT 99 Bl
Table 9.1 Cropping practices in Govindpura and Mansagar village of Jodhpur

Type of crop Crops/species Remark
Annual Kharif Pearl millet, green gram, moth, guar, sesamum, castor, Vegetables, fodder pearl millet and
crops cotton, onion, lucerne, fodder pearl millet, water melon lucerne are grown only under irrigated
(both local and hybrid varieties) conditions
Rabi Mustard, cumin, isabgol, wheat (hybrid varieties) Wheat grown only under irrigated

Horticultural crops Goonda, ber

Multipurpose trees
(MPTs)

Prosopis cineraria, Tecomella undulata, Azadirachta
indica, Zizyphus rotundifolia and Capparis decidua

conditions

Not on commercial scale. Only few
plants planted on the borders of the
farm

P. cineraria was the dominant tree
species

/7 112\
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Barmer district, and Damodara, Dhedha, Dhidhoo and
Sankadia villages in Jaisalmer district, and geographical
locations of sampling points were recorded using global
positioning system (Garmin etrex model). Laboratory
analysis of the collected soil samples revealed highest soil
organic carbon and soil fertility status in khadin runoff
farming system at Damodara and Dhedha villages. In
addition to this, soil sodicity was also measured in khadin
system. In general, soil organic carbon and nutrient status
was observed higher in irrigated areas than rainfed and open
scrublands (oran/gochar). It was recorded from laboratory
analysis that about 99 per cent of the samples were low in
SOC, all samples were low in nitrogen, 59 per cent of
samples were low in available phosphorus, 14 per cent of
samples were low in available potassium and 49 per cent of
samples were low in available sulphur.

Characterization of ground water: Fifty nine
groundwater samples along with geographical coordinates
of the respective well were collected from 8 villages in
Jodhpur, Barmer and Jaisalmer district. Electrical
conductivity (EC) and pH of water samples ranged between
0.39 and 10.90 dS m" and 7.05 to 8.75, respectively. Among
water soluble anions chloride and sulphate concentration
varied from 1.2 to 70.8 me L and traces to 30.60 me L",
respectively. The carbonate and bicarbonate concentration
varied from 0.0 to 3.8 and 0.05 to 9.05 me L, respectively.
Sodium is the dominant cation whose concentration ranged
from 0.95 to 81.95me L. About 11.9, 64.4 and 23.7 per cent
water samples showed EC in the range of 0-2 dS m”, 2-4 dS
m' and >4 dS m’, respectively. Similarly 69.5, 10.2 and
20.3 per cent water samples showed RSC as permissible,
moderately safe and unsafe.

Biomass of different components in kharif season:
Biomass of trees varied between 15.6 tha" at Dhok village
and 39.8t ha'at Mansagar village. Average shrub biomass of
8 surveyed villages was about 9.0 tha”. Crop biomass ranged
from 4.1 t ha' at Didhoo village to 9.1 t ha'at Mansagar
village. Grass biomass was maximum in Mansagar village
(5.7 t ha') and minimum in Sakaria village (0.4 t ha").
Overall, total biomass was maximum in Mansagar village
(67 t ha') and minimum in Dedha village (29.9 t ha™).
Biomass distribution among different components indicated
that tree contribution of tree biomass to overall biomass was
maximum (57%) in all surveyed villages (Fig9.1).
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Fig 9.1 Proportion of tree, shrub, crop and grass bidlnass to total biomass in eight selected villages of Jodhpur, Barmer and Jaisalmer
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Adoption and impact of pressurized irrigation in Luni
basin

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

Among the adopter of PIS technology, 70 per cent
farmers adopted drip irrigation system while 75 per cent
adopted sprinkler irrigation system. Majority of the farmers
(60%) adopted the PIS technology during last three years.
Extent of adoption varied from about 10 to 100 per cent of
owned land, whereas 57.5 per cent farmers adopted the
technology on more than 50 per cent of their own land. The
major crops cultivated by the adopters using PIS were
mustard, mung bean, caster, pomegranate, clusterbean, pearl
millet, isabgol, ber, wheat, fenugreek, sweet potato, cumin
and chilli. The beneficiary farmers did not perceived much
constraint except that of damage by squirrels to drip lines
(90%), while the non-beneficiary perceived the non-
suitability of their cultivated lands for PIS technology (90%),
high initial cost of the PIS (60%) and lack of knowledge
about procedures to purchase with subsidy (50%).
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Theme 10: Technology assessment, refinement and training

TDHIGHd Y YoTTell BT HI i TR Jeaidd

Miat # fhami & I iR o # gfg HA & forg
S0 Bl IedTa HIEND!, el fAfdefievor iR aggait
B UL D ARDT I HEfSd 55 &5 YL BT TSI fhar
T @R S B SATE W), Bad fafqefiaxor vd
U] UG qabfhal & aR H SER & T | a9, 7eIH
Uq ofg Al &1 Aol A H HA: 185, 31.0 T 54.5
gfcrerd gig ol AT | B¥el sicdTed H wdifYe gl oy
Al H (76.28%) <@ MY | HUS ARSI & Rl Heoll
IATeH ¥ Adfd erAar fAwfor ufderor erdwmA @t
TSI b T | ol @ et (Wem—501) TAT Hetl &T
frer (Aeraer 1) § = Y UEIfiel & TR gRI
Aaiferd 3T A T 82,000 UfT ISR T T 1,10,500 Ul
TICIR UTK §8 | I I e Th-ilihdl & YANT gRT
7| Aol & fhArT o Fhel 3 H ghg (85.25%) <l
T ST B g ol & Bl @ "ahd o | g |
(62.43%) 31fera o |
T &3 § fham gR1 adb-ifhal & Ta-ad &1 fageyor

ORI & He8 foTel H g1 &3 § SR 4000 I3
5 3. 9T Traofiadr 9 wfad 8 | =1 &3 ST 40,000
GRT T Iraray Ul ITiat 48 IRAT & A1 19 UATIal H
faforg 21 a1 IRATE, IRAT SUHRIEY & Ja9 ds!
Tpid IWHICII aRMTE 8 | 911 &5 # 22 4 31f¥®
SIATE |

=11 9 TRRS U | Y fRd 2| g8 &) e
el Tg oI TgEred W R € | upelt & dad gy
AT AT, T BT T SR © | TR B Hicheol T
Td 9 P g el B AR A, B 3R T G
S € | G T AT 49 Bl 8- IR IRI—91eT <d © | 39
LRI W Y B AT I IUTE W 37T 3 YT IR 5
2| S BT TIE ST A1 G B el S IR G4 D
forg far Srar 21 9E—dTe FaEE AMEN B |
BTl 8T ¢ | TS B S F T d, IR T IHRAT BT
A & fofg 921 Srar § | et 9 H AN @ B IR
g1 g1 &3 & IR BT R SR T HeTs Sl e
2, faRIy IR W A1t I8 wrf R © |
e 1 ARTET) = 1= <eIme

Al H WSAT A=A B 7 IR HFgEIqd uei &
CTd TaeH & oy faafia TR gdes gomeft S=i '
BIORI Bl T H U B TS | HHAN R TLTHDT B

On-farm assessment of integrated farming systems

Improved crop production technologies, crop
diversification and livestock management practices were
introduced to increase the production and income of farmers.
The increase in the gross income of small, medium and large
category of farmers was 54.52, 31.02 and 18.49 per cent,
respectively due to interventions. The highest increase in
crop production was recorded with small farmers (76.28%).
Capacity building training programme for farm women
related to vegetable cultivation were also organised. Bhindi
(Megha) and radish (Selection-1) with improved cultivation
practices recorded net returns of ¥ 82000 ha” and ¥ 1,10,500
ha', respectively. Use of improved livestock management
practices showed maximum increase in gross income of
medium farmers (35.20%), which was 62.43 per cent higher
over small farmers.

Analysis of integration of technologies by farmers in
Banni areas

The Banni plain in Bhujtaluka, Kachchh district of
Gujarat is 4000 km’salt affected arid plain. Banni area
comprises of 48 hamlets/villages organized into 19
Panchayats with a population of approximately 40,000
people. Banni grassland is the largest natural tropical
grassland in Indian subcontinent. There are more than 22
pastoralist communities in Banni area, known as Maldharies.

Maldharies are generally landless and depend upon
village commons (Gauchars) for their livestock rearing.
Cattle largely Kankrej cows, Banni buffalo, camel, sheep and
goat are the domesticated animals. Of late, there has been
shift in livestock population formerly dominated by Kankrej
cows to one now dominated by Banni buffalo. The shift in
occupational pattern from livestock breeding to livestock
grazing for production of milk and milk products for external
market is because of establishment of dairy units and change
in vegetation pattern in Banni area, among others. Banni
buffalo has genetic potential for higher milk yield even under
adverse climatic conditions of drought. Camel is largely an
animal of transport and its milk is consumed in some areas.
Fodder scarcity during droughts year and lack of medical
facilities are the major chalange for farmer community in this
area. Handicrafts, embroidery, leather work, wood carvings
are the major non-agriculture enterprises in Banni area

Participatory tree nurseries establishment

The tree seedling preference analysis in target villages
revealed that seedlings of budded ber, gonda, khejri, kumat,
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Fig 10.1 Developed solar PV duster
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etc. are the most demanded. The factors like non-availability
of seedlings, water scarcity and grazing are the important
constraints in planting of tree seedlings in the field. The
quality seedling production study conducted at lead nursery
revealed the significant influence of bigger polybag size (15
cm X 20 cm) and nursery mixture (soil, sand and
vermicompost) on growth, biomass and quality of khejri
seedlings.

Satellite nurseries in villages' viz., Bhujawar, Bhandu
and Chandan were inaugurated at community land in
participatory mode with fencing and watering facilities for
mass seedling production. Total of 7111 quality planting
materials including eleven Bougainvillea varieties, ber,
gonda, khejri, papaya and other multipurpose tree seedlings
were produced at CAZRI and satellite nursery at Chandan.
About 3381 seedlings were sold from lead nursery, CAZRI,
Jodhpur.

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

Five solar devices, namely, solar PV dryer-cum-
winnower, inclined solar dryer, animal feed cooker, solar PV
duster and non-tracking solar cooker were selected for
dissemination in one village each in Jodhpur and Pali district.
MoU for manufacturing solar PV duster (Fig 10.1) has been
signed between ICAR-CAZRI, Jodhpur and a manufacturer.
Two units of PV duster and six units of animal feed cooker
have been made for installation. A questionnaire for selection
ofvillages and farmers has been prepared.
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Fig 10.2 Dissemination of improved farm technologies

S @Y TH-dl B YAR—IAR Td RIS Pl

3Theld

B¥el UG Id ddhAlddl BT TR & @ ford
SR STl @1 3Nl dediel & disTarfsar ia H 86
ueeEl & e fhar ar (fE 102) | #Ie @ S=id
T (3TR.UA.311.—225) B I=1d HN AH11P I AT U
486 T TT. U7 SFCIR U B, STd(h [haTl BT qebileh
AT QU 350 AT Ui gacaR I g8 | S~ Sy
fopamall @1 U™ ¥ TR (STR.SI.1—936 Ud Ta.SILTH.
—365) P 3T SUST HHLT: 724 TG 666 [h.IT. UfT BaCAR
T g8 o IRRS Y ugfa #1 e § 23.76 U4
13.84 RTETT BT I 8 |

JIoRT B I=1d Al (TATAd.—67, IIRYAE—177
Tq IM—171) W fHAAT BT W@ B ThADI Bl AT H
HHIT: 10.68, 57.75 U4 26.20 URTd B 31frd SUST U1 BI
TS | 3RUST B ST —7 fbe ¥ S~ S ugfd &
1T AT TSI 1870 .1, Uiy B IR T DY T8 o9 b
At &1 T B el I 3iad SusT 1525 .1, ufa
BICTR UT DI TS | IR T Hoall H Sl QMR.E1—2052) @1
3iAT ST U9 G- IR DI SUS HHLT: 2935 T4 3368 .M.
I 2aFCaR YT g5 | 1o (RSThT) Bl 5—6 HTls H Y AN

117

Dissemination of improved farm technologies and
constraints analysis in Osian tehsil

Crop trials: To disseminate the improved
technologies, 86 demonstrations were conducted during,
summer, kharif and rabi seasons in Bheenjwadia village of
Osian tehsil, Jodhpur (Fig 10.2). The mean seed yield of
moth bean (RMO-225) was 486 kg ha" compared to 350 kg
ha" with farmers' practices. Due to the improved practices in
clusterbean, yield of HGS-365 and RGC-936 was 666 kg ha’
and 724 kg ha™, respectively as compared to 585 kg ha” with
farmers' practices. In case of pearl millet (HHB-67, RHB-
177 and Raj-171), the seed yield increased by 10.68, 57.75
and 26.20 per cent over farmers' practices. In another trial,
the mean seed yield of castor (GCH-7) was 1870 kg ha’
compared to 1525 kg ha” of local variety. In case of fodder
crops, the mean seed and straw yield of barley (RD-2052)
was 2935 kg ha” and 3368 kg ha”, respectively, whereas the
green fodder yield of pearl millet (Rijka) was 70143 kg ha”
after 5-6 cuttings and oat yield was 36500 kg ha" after 2-3
cuttings.
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Rodent control: In rodent control experiments,
success with single baiting with zinc phosphide ranged from
62-66 per cent in various kharif crops like pearl millet, mung
bean, moth bean, clusterbean on 4-days after treatment
(DAT), whereas, success was only 48.27 per cent in
groundnut. A follow up treatment was required in groundnut
with bromadiolone (0.005%) after zinc phosphide baiting,
which increased the control up to 80 per cent after 15 DAT.
Integration of acute rodenticide (zinc phosphide) with an
anticoagulant rodenticide (bromadiolone) as a follow up
treatment in rabi crops proved best in registering 77.77-
81.48 per cent control in mustard, wheat and cumin fields.

Neem cake: The seed yield of improved variety GC-4
was 28.23 per cent (495 kg ha™) higher compared to 386 kg
ha” of local variety. Application of neem cake @ 150 kg ha'
increased seed yield by 16.76 and 17.87 per cent,
respectively in GC-4 and local over control.

Maru sena: Seed treatment of cumin (GC-4) with
maru sena, a bio-control agent against wilt, was carried out at
11 farmers' fields. The mean seed yield in treated plots was
518 kg ha' with 4.64 per cent increase in yield over untreated
plots. However, the effect of bio-agent was more distinct on
local cultivar, where the yield in treated plots was 6.47 per
cent higher compared to untreated plots.

Rodent survey and management

Rodent survey in Narmada canal command area:
Exploratory survey in five habitats in the Narmada
Command area in kharif season (main crops were groundnut,
castor, mung bean, moth bean and clusterbean) revealed the
predominance of Tatera indica (44.44%) followed by
Meriones hurrianae (33.33%). Other species trapped were
Mus musculus, Rattus rattus and Funambulus pennanti.
Damage was more in perennial grasses available in the
surrounding fallow lands, whereas in field crops damage was
mainly in the peripheral region near bunds. Millardia
meltada was not trapped this time and M. hurrianae was
trapped from rainfed and fallow habitats, where its burrow
density was very high (3-4 burrows m™). The overall tarp
index was 3 rodents per 100 traps night ™.

Rodent Survey in Leh region: In Leh, four species of
rodents were trapped from different habitats. In crop fields,
field mice Mus booduga, in godowns and shops, R.
turkestanicus and in grassland vole (Pitymys leucurus) and
marmot (Marmota himalayana) were trapped.
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AR SU—ATST= ( AL L] )?.}\3 =it IR Tfafaferat Extension activities under Tribal Sub Plan (TSP)

Afeardl SU—JIST & A=l 1731 MMfaTidl &1 1731 tribal people were benefitted under this plan from
rTfard faam T | Wi & U1+ bl SueTe] a1 & fofg eiap! different districts of country. Different aspects ranging from
T {FrToT HRarT AT FoAT STHIF BT IaRaT TG TAT B A, water management, horticulture, soil amelioration, soil
HASR el B IATGHAT e vg S~ fhed & dI, fertility, livestock management, HRD trainings to women
SR, e el & YU A T qerr Al Aerahavo empowerment were taken up.

T ARSI Bl HETg qAT TS DT YTTefor feam 73 |

AT SU—AToHT & =TT TAR ITafaferdt
Interventions undertaken in selected tribal areas in India

Target area Beneficiaries  Interventions
(women %)
Bernia, Dungarpur, 1045 Distribution of seeds, fertilizers, saplings of fruit trees, livestock (bucks and rams)
Rajasthan (48%) and construction of rain water harvesting tanks for drinking water. Training on
integrated resource management for livelihood improvement for tribal community
Gogve and Karanjoshi 111 Community hiring of (i) diesel water pump to draw water from Koyana-back-waters
in Satara, Maharashtra (30%) for irrigation and (ii) power tillers were introduced. Distribution of seeds (wheat,

gram and french-bean) and fertilizers for rabi crops. Ninety-nine goats along with 3
bucks, and 968 improved poultry birds distributed to augment income.

Nang, Stakmo, Egoo, 350 Distribution of saplings of fruit trees (apple apricot, strawberries, walnut, etc.), seeds
Phey, Saboo, (78.5%) of vegetables (cabbage, onion, cauliflower, radish, mustard bhaji, tomato,
Khardung, Thiksey, swisschord, lettuce, carrot etc.), and seeds of crops (oat). Training on trout farming
Dumkar, Tiri in Leh (Chushot village), conducted scientist-farmer interaction meeting and on-field
and Kargil, J.K. interaction meet.

MAREC Sangla, RRS, 225 Distribution of seed, planting material, irrigation system and tools, training on
Leo, RSS, Lari and (28.8%) biological control agents in apple, advances in nutrient and water management.
HAREC Kukumseri in Training on horticultural activities and irrigation systems. Implement
Lahul-Spiti, H.P. Demonstrations and Frontline Demonstrations (FLD)

F
A ailiél P e

3 & Ul BT aRIT, SIRYR H faawor
Distribution of mango seedlings under TSP in Berania - Dungarpur Distribution of improved seeds under TSP in Leh
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Outreach extension activities

Hot Arid Network

A meeting of partner institutions of Hot-Arid R & D
Network viz. TNAU Coimbatore, MPKV-Rahuri,
ANGRAU-Hyderabad, MAFSU-Nagpur and UAS-Raichur
was organized on June 12, 2014 at Central Arid Zone
Research Institute, Jodhpur. Tehsil/mandal wise map of arid
areas of Maharashtra, Andhra Pradesh and Karnataka was
developed as a result of network. Four districts of Andhra
Pradesh (Anatapur, Kurnool, Kadapa and Chittor) and five
districts of Karnataka (Bellary, Koppal, Chitradurga,
Raichur and Gadag) were wholly or partly arid. Arid region
in Maharshtra was not contiguous with the arid region of
Karnataka and Andhra Pradesh. A part of it was located in
South of Maharashtra i.e. Solapur and Sangli and the other in
northi.e. Dhule.

Cold Arid Network

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

In HMAARLI, Leh (SKUAST-K) training on offseason
vegetable cultivation through Polytunnels was organized. In

Spiti region standardization and demonstration of

Off-season vegetable cultivation through Poly-tunnels at
SKUAST-K (HMAARI, Leh)
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1T ARG FUP TR b T | g1t FRT gafgr
DI FATYA GABih] gIRT AT BT 777 | 3 99 81 Dl
RN @ 72 () I 84 (UTell) TR iR AFRIA & A4
% AR 62 W 78 UG Yaigd Al o | $9 AT 68.2
(T%) ¥ 80.2 (WTAR) Ufererd aul YRATOT & YaigAr JART
P IRI I H A | 99 B IR 51 (T) W 62.2 (SMAR)
GfrRIe e AToE T YargAr S aif # o7 eI
477 (Urel) ¥ 736 (ATSHR) U <JAaH ATOHEM BT
QagAE g T § o) wEege, oo fdu wgosiR
qaTHTT T & AEdee [oTid | YaigAr (&l o g
@ a1 fRrae &1 v@ @ | af & SR gded o
Tl IR YaigHTId SAfdree™ a1 (0.88—0.89) 3iR =g
AT (0.93—0.95) & forT Srcaferas el o |

B THreh a1 B3 (TED)

@l 5783 A, PuS Alzerd, faemeil vd wReRl
AIAFHTRAT 7 HY Tdeiis a1 des B g7 e, &t
32 AR BT TR Td dheiTbl @l SITHGRT 9T &l
TAY | 3P IIfIRTT, S Bre W T 46390 UL, 6056
o5 3T, 15T Ud URAen N Ule AR & fasha 3325 Huahi Bl
T T | P Tbilep ol b5 & ARIH H 211 YD
DI T YT YRIETOT DI Hard YT bl 147 |

g
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mechanized sowing of different crops was demonstrated. In
Ladakh, trainings on protected vegetable production,
pruning and grafting of fruit trees, low tunnel technology for
vegetable, melon, cucurbit production were provided.

Agromet-advisory service

Medium range weather forecast data of coming five
days was received from Regional Met Centre (RMC, Jaipur)
of India Meteorological Department, New Delhi, twice a
week on Tuesday and Friday. Agromet-advisory bulletins
were prepared on same day for farmers of Barmer, Churu,
Jalore, Jodhpur and Pali districts based on crop condition,
past weather and medium range weather forecast. Total 96
such bulletins were issued during 2014. The bulletins were
disseminated through local newspapers, radio, TV, internet,
KVKs, officials of state agriculture department and personal
contact with farmers. The weather forecast received from
RMC, Jaipur was verified by comparing it with observed
weather data and computing various forecast verification
indices. During the year, 72 (Churu) to 84 per cent (Pali)
forecast of rainfall events was correct while, during monsoon
season 62 (Churu) to 78 per cent (Pali) forecast was correct.
Regarding magnitude of rainfall, 68.2 (Churu) to 80.2 per
cent (Jalor) forecast was in usable category during this year.
Usability of maximum temperature forecast was in the range
of 51 (Churu) to 62.2 per cent (Jalor) during the year.
Minimum temperature forecast in usable category ranged
from 47.7 (Pali) to 73.6 per cent (Barmer). In general, the
correlation coefficient of observed and forecast temperatures
showed declining trend with increase in forecast days. The
correlation coefficient was highly significant for observed
and forecast maximum temperature (0.88-0.89) and
minimum temperature (0.93-0.95) during the year.

Agriculture Technologies Information Centre (ATIC)

A total of 5783 male farmers, farm women,
student/trainees and central/state officials visited ATIC
centre and have been appraised of institute activities and
technologies. Besides this about 46390 seedlings, 6056 kg
seeds and processed plant materials were sold to the 3325
farmer beneficiaries. 211 farmers were provided soil and
water samples analysis facilities.
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State wise groups visited ATIC and Institute

State Number of Farmers Student/Trainees Central/State officers etc.
groups Male Female Male Female Male Female

Rajasthan 89 1736 933 1252 776 64 13
Gujarat 08 52 173 85 30 08 02
Madhya Pradesh 06 140 - 27 07 - -
Delhi 05 - - 71 49 04 04
Karnataka 02 - - 54 64 03 -
Uttrakhand 02 - - 03 11 47 28
Uttar Pradesh 02 - - 20 08 05 -
Himachal Pradesh 01 - - 41 32 - -
Haryana 01 05 - - - - -
Tamil Nadu 01 21 - - 15 - -
Total 117 1954 1106 1553 992 131 47

foarl @ forg smafsma ufderor : e srgeam™
WIH UG B4, B §RT I 337 TRIET0T HRIHH HYh]

Trainings organized for farmers: 337 trainings were
organized for farmers by regional research stations and

& forg ST fovd 13 | KVKs ofthe institute.
PIORT URIR AR g H RAITd fhami & oy ufkieror srimd
Details of On-campus and Off-campus trainings imparted to the farmers
Subject On-campus Off-campus
Courses Trainees Courses Trainees
By division of Natural Resources and Environment
Integrated resource management - - 01 65
By division of Integrated Land Use Management and Farming Systems
Organic farming 01 100 - -
Nursery information cum management system 01 50 - -
By division of Livestock Production System and Range Management
Forage production and livestock feeding 02 55 - -
Field day - - ot 34
Women in pasture and livestock development - - 01 72
By division of Transfer of Technology, Training and Production Economics
Improved agricultural practices of kharif crops 1 15 - -
Improved cultivation practices clusterbean 1 26 - -
Improved production practices in cumin 1 15 - -
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Subject

Improved fodder production technologies

Rodent management in kharif and rabi crops

Fertilizer management in rabi vegetables

Insect and pest control in tomato, spinach and radish
Insect and pest control in rabi annual crops

Insect and pest management in rabi annual crops
Fertilizer management in wheat, mustard and cumin crops

Insect and pest management in rabi vegetables (tomato,
spinach and radish)

Compost preparation

Balance feeding and livestock health management

Use of bio-pesticides in cumin

Pashu Poshan Prabhandhan Shivir (animal health camp)

Improved varieties of kharif crops, Improved varieties of
cumin, seed treatment of cumin with marusena, use of neem
cake in cumin, compost preparation, rodent control in kharif
and rabi crops, fodder production technology and livestock
health management

Improved package of practices of kharif and rabi annual,
vegetable and horticulture crops, seed treatment, pest and
disease management, food and nutrition, marketing avenues,
livestock nutrition and health managent.

Banni region: Feed and fodder management of Banni
buffaloes and Kankrej cows; feed and fodder management for
raising Kankrej breeding bullocks and Banni breeding he-
buffaloes; strategies of pastoralists to mitigate impact of
drought on animal fodder and water availability; and
marketing avenues for sale of embroidered clothes prepared
by women in Banni region.

Livelihood options and Scope of horticulture and agro-
forestry based cropping systems

Courses
1
2

gaR Tfifafert

Outreach extension activities

On-campus
Trainees
16
35
25
25
25
20
20
15

12
18
16
50

By Project Coordinating Cell (Rodent Control)

Rodent control and management

Rodent pest management

03

76

By Regional Research Station, Bikaner

Horticulture

02

80

By Regional Research Station, Bhuj and KVK, Bhuj

Agronomy

Horticulture

02
04
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Off-campus
Courses Trainees
12 102
9 220
4 60
2 40
01 15
02 47
05 164
06 214




Tififes gferded 2014-15 gaR Tfafafeat

Annual Report 2014-15 Outreach extension activities

Subject On-campus Off-campus
Courses Trainees Courses Trainees

Plant protection 03 56 06 232
Soil and water conservation 02 46 06 257
Improved package & practice of clusterbean 01 22 - -
Cultivation practices for kharif season vegetables 01 23 - -
Plant protection measures in kharif tield crops 01 18 - -
Soil sampling, investigation of problematic soils and 01 22 - -

laboratory analysis

Scientific cultivation of seed spices 01 22 - -
Integrated pest management in vegetables 01 22 - -
Agro-techniques in date palm, mango and pomegranate 01 21 - -
Scientific cultivation of cucurbits 01 25 - -

By Regional Research Station, Leh

Crop production and weed control - - 01 71

Modern techniques on potato seed production at high altitude - - 01 160
Crop production techniques - - 01 40

Rodents in agriculture and their management - - 01 32

Corpposting: A step towards organic farming in cold arid - - 01 23

region

Advances in crop production and technical know how - - 01 24

By KVK, Pali

Agronomy 13 380 17 465
Agricultural extension 10 275 15 396
Home Science 10 280 11 305
Horticulture 07 200 12 340
Veterinary Science 05 150 06 190
Plant Protection 04 89 07 210

By KVK, Jodhpur

Agronomy 02 58 19 436
Horticulture 05 86 17 292
Plant Protection 03 138 21 449
Veterinary Science 05 150 04 80
Agriculture Extension 03 48 14 300
Home Science 06 182 15 279
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A dfdg weela: o 2063 gHue fafi= Front line demonstrations: About 2063 farmers were

ThUS! BRIGAT & gRT vI=ad g’eﬁ AT 549 U%lsﬁ Gl benefitted by various FLDs program conducted by institute

TRHTHNT Ud SUER fhaT 77 | at different villages. About 549 animals were vaccinated and
treated in these camps.

Y 2014—15 F fH T R Gfad wee= &1 THeR!

Details of Front line demonstrations (FLD) undertaken during 2014-15

Thematic areas Demonstrations Participation

By division of Livestock Production System and Range Management

Livestock feeding 170 179 animals
Urea treated fodder 84 170 animals
Forage production 672 194 ha
Perennial grasses 22 7 ha

By Regional Research Station, Bhuj and KVK, Bhuj

Rabi crops 120 120
Kharif crops 38 38
Horticulture 66 66
Plant protection 57 57
By KVK, Pali
Seed treatment 592 592
Vegetable 45 45
Fruit 02 02
Fodder production 14 20
Livestock - De worming 10 200
Agroforestry MPTS 02 35
Azolla cultivation 12 302
Balance feeding 05 50
Ber budding 05 55
Bio-agents 05 62
Drip irrigation 13 280
Farm implements 10 176
Fodder production 10 250
Fruit production technology 12 270
Gum extraction technique 05 72
Integrated pest management 04 72
Protected cultivation of horticulture crops 12 206
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Thematic areas Demonstrations Participation
Quality increase of roughage by urea treatment 11 92
Seed treatment 15 350
Vegetables production technology 20 360
Vermi composting 10 132

By KVK, Jodhpur

Improved variety, INM & IPM 10 237
Livestock production management 01 71
Bio-agents, bio-pesticides for crop disease management 02 160
Integrated pest management 01 04
Rodent control 01 10
Ethephon treatment of Acacia sengal 02 120
Agroforestry - MPTS 01 32
Home Science 01 51
Reduction of mortality in khejri tree 01 02
urfora uf¥reer srisa: WerE § g9 a9 &8 Sponsored training programs: Institute had

TR uRierer arima fhest g e fdd A conducted a number of sponsored training programs for
T8 S8 A= THh-1Idhl &1 SR T YA & aeidl &l educating the farmers with various technologies and their

AT TAT| S ARRad g TR TRt of implementations. A number of other extension activities and
ST ) T | field days were celebrated by KVKs and divisions of the

institute.

Sy aRacs @ ded 3§ $did, JEgR (SSRI—MaxT gR1 yRiifow) & gRT i dfad uesE
FLDs to address climatic vulnerabilities by KVK Jodhpur sponsored by TDC-NICRA

Thematic area Demonstrations Beneficiaries
Natural resource management 6 6

Crop production 5 275
Livestock 8 456
Custom hiring centre of farm implements 5 42
Village climate risk management committee (VCMCRC), 3 67

meetings, Purkhawas, Jodhpur

Plant protection 4 176
Fruit orchard 1 46
Total 32 1068
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yegifraT: o @ Ul ug fafaferat & ufa Exhibitions: The institute organized/participated in
ST ehdl UeT R Td deheilch] Pl STI—ol o qg“ﬂﬁ %ﬂ exhibitions on following occasions to popularize its

FeIE W FEfoRad araRl R yeeEl i @ ud technologies and to create awareness among the masses
I 9T for | about the activities and achievements of CAZRI.

qY 2014—15 F YRAISTT UfEToT BRIHGH

Sponsored training programs during year 2014-15
Name of Program Participants (#) Sponsored by

Male Female Total
Organized by RRS, Bhuyj

Training cum awareness on ‘Protection of Plant 130 70 200 PPV & FRA
Variety and Farmer’s Right Act 20017 on 24
February 2015
Field day on thornless cactus, 3" March 2015 70 20 90 ICARDA
Organized by RRS, Bikaner
|l Ud $ell & Sres U ERET0T Bl dbeileh 50 - 50  NHM, Jaisalmer
b &l H IETA Ud HRATAT Bl Dl Wl 30 = 30  PD (ATMA), Jaisalmer

Organized by RRS, Jaisalmer

Field day on “Threatened Plant Species of Thar 100 - 100 DBT
Desert”
Farmer’s scientist interaction and Mateera Field Day 70 - 70 ATMA, Deputy Director

Agriculture, Jaisalmer

Organized by KVK, Pali

Rain water harvesting 30 5 35 SWCD, Pali
Marketing of different commodities 30 20 50 NABARD
Seed spices production technology 30 15 45 NRCSS, Ajmer
Organic farming 30 3 33 NABARD
Oilseed production technology 40 0 40 ATMA

Fodder crop production technology 25 15 40 ATMA
Improved agriculture implements for crop 30 05 35 ATMA
production

Weed management in rabi crops 30 10 40 ATMA

Organized by KVK, Jodhpur

Awareness of PPV & FRA and P.P. technology 88 - 88 PPV & FRA, Delhi
Awareness of PPV & FRA and P.P. technologies 68 - 68 PPV & FRA, Delhi

RAWE 08 - 08 Bhagwant University, Ajmer
Integrated technologies of arid crops 33 0 33 ATMA, Jodhpur

Integrated technologies of arid crops 25 0 25 ATMA, Jodhpur
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Name of Program Participants (#) Sponsored by
Male  Female Total

Arid fruit cultivation 30 0 30 RKVY, Horti. Dept., Bikaner
Nursery management technology of fruit plants 21 0 21 ATMA, Jodhpur

Fruit cultivation and other technologies of arid zone 15 0 15 ATMA, Jodhpur

Livestock management technologies 36 0 36 NRAA, Nagaur

Veterinary first aid 31 0 31 ATMA, Jodhpur

Fodder production & livestock management 20 0 20 NRAA, Nagaur

Dairy management 33 0 33 ATMA, Jodhpur

Dairy management 2 28 30 ATMA, Sabarkantha (Guj.)
Integrated farming in arid zone 1 44 45 ATMA, Jodhpur

Integrated farming in arid zone 21 0 21 ATMA, Jodhpur

Integrated farming in arid zone 20 0 20 ATMA, Jodhpur

PP measures in fruit and field crop 24 0 24 ATMA, Jodhpur

PP measure in Rabi crop & other arid technologies 26 0 26 ATMA, Jodhpur

B.A1D. gRT JATANTT 7 YR ITerfafert

Extension activities organized by KVKs

Nature of extension activity KVK, Pali KVK, Jodhpur KVK, Bhuj
Field day 18 02 01
Kisan mela 25 01 00
Kisan ghosthi 00 08 06
Exhibition 00 04 00
Film show 30 65 00
Method demonstrations 35 21 00
Workshop 00 00 01
Group meetings 25 06 00
Lectures delivered as resource persons 20 178 15
Newspaper coverage 10 06 07
Radio talks 05 10 00
TV talks 00 02 00
Popular articles 09 02 00
Extension Literature 06 16 05
Advisory services 25 306 180
Scientific visit to farmers field 31 43 13
Farmers visit to KVK 16 82 70
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Nature of extension activity KVK, Pali KVK, Jodhpur KVK, Bhuj
Diagnostic visits 19 21 30
Exposure visits 10 03 00
Ex-trainees sammelan 00 01 00
Soil health camp 10 00 01
Animal health camp 02 02 00
Self-help group conveners meetings 05 03 00
Scientist farmers interaction 02 00 00
Agriculture education week 00 00 03
Celebration of important days (Agriculture Women day, 03 08 03

Women health camp, Rodent control/seed treatment/
stored grain pests/ PPV & FRA, 5 Campaigns)

TRTF T USII-T BT AT TG FeqTHId]
Exhibitions conducted/participated by the institute

Date Occasion Place

May 1-3, 2014 IInd Rajasthan Science Congress Dr. M.K. Modi, University
Newai, Tonk (Raj.)

May 5, 2014 Industry Day ICAR-CAZRI, Jodhpur

May 7,2014 ICAR Foundation Day ICAR-CAZRI, Jodhpur

August 7, 2014
August 9-10, 2014

August 11-12, 2014
August 29, 2014

August 30, 2014

October 1, 2014
October 13, 2014
October 15, 2014

November 12, 2014
December 10-11, 2014

December 13, 2014

ICAR - Agricultural Education Day
Kisan Mela

Shree Veer Tejaji Pashu Mela
Kisan Mela

Kisan Mela

Institute Foundation Day

Meeting with MOFDI, GOI

Visit of Hon’ble Agriculture Minister,

GOI & Meeting of ICAR Institute
Directors, State Departments, KVKs,
Farmers

National Sheep and Wool Fair

Bharat Nirman, Jan Soochna Abhiyan

Mela

Mega Ex-Serviceman Army rally
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ICAR-CAZRI, Jodhpur

DIHAR, DRDO, Leh Laddakh, Jammu &
Kashmir

Village Parbatsar, Nagaur (Raj.)

ICAR-CAZRI, Regional Research Station, Leh
Laddakh, Jammu & Kashmir

State Department
of Agriculture and Horticulture, Leh

ICAR-CAZRI, Jodhpur
ICAR-CAZRI, Jodhpur
ICAR-CAZRI, Jodhpur

ICAR-CSWRI, Avikanagar, Tonk (Raj.)
Merta City, Nagaur

Shergarh Tehsil, Jodhpur




Date
January 2-11, 2015

January 3-7, 2015

February 3-6, 2015

February 16-17, 2015

February 24-26, 2015

February 28-March 2, 2015

aififes gfrdesT 2014-15
Annual Report 2014-15

Occasion

Pashchimi Rajasthan Hastsilp-Utsav-2015
Mela

102" Indian Science Congress-Pride of
India Expo

12" Agriculture Science Congress-ASC
India Expo

National Agriculture Science Mela and
Kisan Sangosthi

21* Sarson Vigyan Mela and Kisan
Sangosthi

III" Rajasthan Science Congress

130
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Place

Dashara Maidan, Jodhpur

Mumbai University, Mumbai (Maharashtra)

ICAR-NDRI, Karnal, Haryana

ICAR-NRCSS, Ajmer

ICAR-DRMR, Bharatpur

Manipal University, Bagru, Jaipur




aifife gferdes 2014-15

Annual Report 2014-15 Intellectual property management and commercialization &

ngv.a\aﬁstﬁma%%
L -

%,
e o
iSO

difge IrueT 9ufy U arforsiteor

Intellectual property management and
commercialization

WU W ydee sare @EITHY) o BRI Ud
fafe= Gvemstl & < Fasiar STu= RIfid B | Ferdl
& @1 |

1.  MoAbetween CAZRI and Sowbhagya Biotech Private
Limited for Nano- nutrient (Zn) technology

2. MTA signed between CAZRI and Agricultural
Research Station, K. Digraj, District Sangli, Mahatma
Phule Krishi Vidyapeeth, Rahuri (M.S.) and Acharya
N.G. Ranga Agricultural University, Agricultural
Research Station, Anantapur, Andhra Pradesh,
regarding supply of propagation material of Opuntia
ficus indica, spineless cactus

3. MoA signed between CAZRI and Protection of Plant
Varieties and Farmers Rights Authority (PPV & FRA),
New Delhi, regarding the development of guidelines
for the conduct of test for distinctiveness, uniformity
and stability (DUS) in horsegram, clusterbean and
lathyrus

Institute Technology Management Unit (ITMU) facilitated
signing of MoU between CAZRI and various agencies as
follows:

4. MoU signed between CAZRI and IARI, PAU, BITS
regarding Nano nutrients (Zn, P, Fe, Mg ) and Nano
induced polysaccharide powder

5. Consultancy (advisory) provided regarding assessing
feasibility of nano-nutrient production at IFFCO,
Phulpur Unit

6. Scientific Knowhow Contract signed with Ashapura
Associates, Jodhpur regarding “Solar PV duster”,
“animal solar feed cooker” and “inclined solar dryer”.

7.  Design drawings and material lists of Solar devices
shared through a Confidential disclosure agreement

yad faemr/Facilitated

1. Information submitted to the National Biodiversity
Authority, Chennai regarding patent application Nos.
2712/DEL/2007 (A novel method for isolating aloin by
extraction from yellow sap of Aloe vera),
262/DEL/2008 (Preparation and method of processing
of Aloe candy from Aloe species), 1381/DEL/2008
(Jaisalmeri preserve and candy from Toosh (Citrullus
colocynthis) and 1374/DEL/2008 (Petpyara churna
from Toosh (Citrullus colocynthis)

2. Reply submitted to the patent attorney with respect to
the First Examination Report of patent application no.
1381/DEL/2008 entitled “Jaisalmeri preserve and
candy from Toosh (Citrullus colocynthis)” and patent
application no. 1374/DEL/2008 entitled “Petpyara
churna from Toosh (Citrullus colocynthis)”

3. Exhibition-cum-Interaction Meet was organized on the
theme Agri-entrepreneurs Initiative.
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EREN| EI'TI'ﬁ/Consultancy
Consultancy Project Client/Organization Outlay (%) Status
Development of green belt in 56 ha area at M/s Rajasthan Rajya Vidyut Utpadan 2115450 Completed

Chhabra Thermal Power Project (CTPP) Stage Nigam
II, RVUNL, Chhabra

Guiding for exploring the possibility of Joint General Manager Indian Farmers 56000 Completed
production of nano-fertilizer by IFFCO Fertilizer Cooperative Limited,
Marketing Central Office, New Delhi

Formulation of rodenticide (Zinc Phosphide) M/s Excel Crop Care Ltd. Goregaon 271526 Ongoing
against rodent species by M/S Excel Crop Care  (E), Mumbai-400063

Ltd. 13/14, Aradhana Ind. Development Corp.,

Near Virwan Indl. Estate Goregaon, Mumbai.

(RODENT)

Antirodent testing of Dura-Guard DWC M/s Dura-Line India Pvt. Ltd. RIICO 265314 Ongoing
(Double Wall Corrugated) HDPE) Duct of Dura  Industrial Area, Alwar
Line India Pvt. Ltd. Neemrana, Alwar

Evaluation of ant-rodent treated HDPE, PEX M/s Kitec Industries India Ltd. Silvasa, 236835 Ongoing
and UPVC pipes against rodent attacked UT of D & N.H.

manufactured by M/s Kitec Industries India Ltd.

Silvasa, UT of D & N.H.

difg® U IRl | ?'I\_IREI/Revenue Generation from IP assets:

Received X 750565 (including service tax) for MoA for Nano-nutrient (Zn) technology and ¥ 8000 for sharing of
between CAZRI and Sowbhagya Biotech Private Limited design drawings and material lists of solar devices.
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ENVIS center on desertification

Activities of Center

e  Publication: DEN News (Since 1997, Half Yearly)
e  Provides ondemand: Documents on Desertification
e  FreeReprints/ AGRIS Database/ CAB Database

e  Internet browsing and E-mail facilities

e  Organized: Guest Lecture on "Access to Genetic
Resources and Benefit Sharing" by Dr. R.S. Rana
Member, NBA and Former Director, NBPGR

e World Environment Day (5" June)

th

° World Desertification Day (17" June)
e Children's Day (14" November)

° Interacts with other ENVIS Centers, SAARC
countries, National Institutes, Government Offices,
NGO's, etc., on data sharing

faff= fawat R a¥ 2014—2015 # <) STATRAT

Queries answered on various subjects during 2014-15

Subject 2014
Crop Improvement 20
Crop Production 23
Livestock Production and Management 17
Rainfall 26
Census 11
Socio-Economics and Agricultural Extension 08
Environment 30
Desertification 18
Total 153

W31 ¢ / .3 IRMFPHS 3Ters aiet aRIrer

Online system for ICAR NET/ARS-prelim examination project

TR H JifeTg Wel B ars v A Faferd &
TAT 59 a9 T URIETISN BT Ahel AT fhar T | 22 |
28 RITwR, 2014 &7 @R H A / TIIRTH URATE g8
TAT 5 ST H 2 BRANN 2015 & SRF AE8ADG URPIDH
NI BT AT fhar AT TUHARAL WRdAE Sy
3RIET URYE §IRT 7% ®I Gl 7754 SHIGAR fAfed fbd
T RTH W 2872 SHIGARl F Uk <1 g9d 3rardr
AR BT JHT URYG BT fcheTo Ud oldT YRIeT BT
TS A1 7 | 11 AT, 2014 B SR dg UR [T 737 |

The center is fully operational and two online
examinations have been conducted during this year. The
online examination for NET-1I-2014/ARS (Prelim.)-2014
was conducted as per schedule from Sept 22-28, 2014. The
online examination for Assistants (Prelim.)-2015 was
conducted from January 05 to February 02,2015. The centre
was allotted total 7754 candidates from ASRB and out of
these 2872 candidates appeared in the examination. Besides
these examination for Audit and Accounts organized by
ICAR was also held at the center from July 7-11,2014.
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Institute projects

Integrated Natural Resource Appraisal, Monitoring and
Desertification

Productivity and energetics of agricultural production
systems in Leh

Integrated natural resources monitoring in arid
Rajasthan

Development and assessment of soil erosion
productivity models for rainfed cropping systems in
Kachchhregion

Biodiversity Conservation, Improvement of Annuals and
Perennials

Collection evaluation and improvement of kair
(Capparis desidua ) for superior plants

Improvement of arid zone trees for agroforestry system

Genetic improvement of clusterbean, moth bean and
mung bean

Enrichment of variability in Lasiurus sindicus through
collection and induced mutagenesis

Marker based characterization for improvement 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

Development of high seed yield genotypes of
watermelon (Citrullus lanatus) and colocynth
(Citrullus colocynthis) for rainfed situations of arid
zone

Enhancing pure germinating seed yield of sewan grass
(Lasiurus sindicus Henrard) by physiological
approaches
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Germplasm collection, evaluation and conservation of
underutilized shrubs (Grewia tenax and Indigofera
oblongifolia) of Western Rajasthan

Digitization and database development of the
biological collections from Indian arid zone

Development of mapping populations in pearl millet
(Pennisetum glaucum L.) for high temperature
tolerance

Synthesis of organo-mineral fertilizers from organic
waste: Development of production technology and
assessing agronomic efficiency

Assessment of assimilation potential and portioning of
clusterbean under arid western plains

Integrated Arid Land Farming Systems Research

Physiological basis of effects of foliar spray of iron
and zinc on temperature tolerance of principal crops of
Indian arid zone

Soil moisture conservation studies in Pongamia and
Lawsonia inermis based agroforestry system in Pali
region

Introduction and evaluation of cactus pear (Opuntia
ficus-indica L.) for fruits and fodder

Development of organic production system for high
value crops of arid Zone

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

Long term fertilizer trial on pearl millet

Molecular characterization and documentation of arid
zone fruit crops

Assessing resource utilization efficiency of integrated
farming system in arid region

On-farm assessment of integrated farming systems in
arid region

Evolving grass-legume mixture for quality fodder and
soil improvement in arid region of Gujarat

Carbon sequestration potential of agroforestry systems
inrainfed agro ecosystem in zone [ and I1
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e  Carbon sequestration potentials agroforestry system in
hyper arid partially irrigated zone

e  Establishment, evaluation and utilization of cactus pear
(Opuntia spp.) in Kachchh region

Integrated Land and Water Resources Management

e  Impact of canal irrigation on soil salinity and water

logging in IGNP-2 and Narmada command area in
western Rajasthan

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-II 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  Runoffandsedimentyield in Kukma watershed

e  Assessing soil compaction and its amelioration in
relation to crop root growth

e Improving water productivity through protected
agriculture

e  Evaluation and improvement of soil and crop
productivity in a khadin system of arid region

o Integrated watershed development with special
reference to tribal community of Bernia, Dungarpur

(Raj.)

e  Quantification of water and energy balance
components for groundnut and summer clusterbean in
arid western Rajasthan

Improvement of Livestock Production and Management

e  Understanding the performance of fodder banks in hot
arid zone

e  Studies on water requirement of arid cattle

e Assessment of production potential and improvement
of pasture land under different management systems
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Plant Products and Value Addition

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

Integrated Pest Management

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

° Distribution and abundance of rodents in cold arid
ecosystem of Leh

Non-Conventional Energy Sources, Farm Machinery
& Power

e  Design, development of PV-Hybrid structures and
improved devices for arid region

e  Design, development and performance evaluation of
solar desalination devices

e  Refinement of selected agro processing machines for
arid produce

e  Optimization of energy and water use in solar PV pump
based micro-irrigation system for different scales of
operation

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

e  Optimization of PCM thermal energy storage in solar
dryer for dehydration of fruits and vegetables

Socio-economic Investigation and Evaluation

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

Technology Assessment, Refinement and Training

e  Dissemination of improved farm technologies and
constraint analysis in Osian tehsil

e  Assessment of food security in some villages of
Jodhpur district

e  Analysis of integration of technologies by farmers in
Banni areas

91 a1 IS URAISTR/Externally Funded Projects

e  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)

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

e ICAR mega seed project on seed production in
agricultural crops (ICAR; DSR; X 70 Lakh)
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All India Coordinated Research Project-National Seed
Project (Crops) (ICAR; 28.90 Lakh)

National network project on arid legumes (2014-15)
(ICAR;X290 Lakh)

All India network project on rodent control (2014-15)
(ICAR;X 218 Lakh)

Production and demonstration of tissue culture raised
plants under three locations and collection and
maintenance of elite germplasm of date palm (ICAR; X
45.0 Lakh)

Unravelling biochemical and molecular basis of
bacterial and fungal endo-symbiosis for management
of abiotic stress in plants (NFBSFARA-ICAR;
% 65.4141 Lakh)

Understanding the adaptation mechanism of wild
forage halophytes in the extreme saline-sodic Kachchh
plains for enhancing feed resources (NFBSFARA-
ICAR;X193.988 Lakh)

Value chain on value added products derived from
Prosopis juliflora NAIP;X 199 Lakh)

Nano-technology for enhanced utilization of native
phosphorus by plant and higher moisture retention in
arid soils (NAIP;X 614.711 Lakh)

Identification and quantification of phosphatase
hydrolysable organic P sources for plant nutrition and
refinement of a non-destructive technique for
phosphatase estimation (NF Scheme; X 265.33 Lakh)

Vulnerability assessment and adoption strategies for
agriculture in respect of climate change in arid western
India (NICRA; X 400 Lakh)

Harvesting, processing and value addition of natural
resins and gums (NINRG, Ranchi; X 61.15 Lakh)

Developing, commissioning, operating and managing
an online system for NET/ARS-Prelim Examination by
ASRB (2013-14) (NAIP;X 26.05 Lakh)

DUS test centre on pomegranate (PPVFRA; X 18.30
Lakh)

Establishment of field gene bank for arid region
(PPVFRA;X 120 Lakh)

Preventing extinction and improving conservation
status of threatened plants through application of
biotechnological tools (DBT; X 48.384 Lakh)
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Genetic diversity assessment, propagation and
conservation of Marwar teak [Tecomella undulata
(Sm.) Seem.] (DBT; X 45.45 Lakh)

Design and development of solar dryer with phase
change material thermal storage for herbal and spices
crop drying (DST; 26.3784 Lakh)

Development of dual purpose mechanical barrier to
control wind erosion with simultaneous utilization of
renewable energy (DST;25.5 Lakh)

Integrated agro-meteorological advisory services
(AAS) for farmers of Jodhpur region NCMRWF (DST;
%3.92 Lakh)

Forecasting agricultural output using space, agro-
meteorology and land based observations (FASAL)
(MoES-IMD; X 4.32 Lakh)

Water harvesting based integrated agricultural
production system for arid region (ATMA; X 8.27
Lakh)

Energy and mass exchange in arid grassland system
(SAC;X4.22 Lakh)

Desertification status mapping of Rajasthan (second
cycle) (MoEF-SAC;X 25 Lakh)

Geomorphological and lineament mapping in western
Rajasthan (NRSC-DOS; X 54 Lakh)

Pilot Study on livestock intervention for livelihood
improvement in Nagaur district of Rajasthan (NRAA,;
315.43 Lakh)

Integrating genomics and plant breeding to develop
nutritionally enhanced chickpea (Cicer arietinum L.)
(DBT;X27.85Lakh)

Participatory tree nurseries establishment for
enhancing livelihood and employment generation in
arid Rajasthan (DST;X27.87166 Lakh)

Development of guidelines for the conduct of test for
Distinctiveness, Uniformity and Stability (DUS) in
horse gram, clusterbean, moth bean and lathyrus
(PPV&FRA;X 13 Lakh)

Landuse-land cover mapping of Jodhpur district at
1:10000 scale (NRSC; X 36.90 Lakh)

Agro biodiversity baseline survey and interventions in
western Rajasthan India: Study across CRP 1.1 Sites
scale (Bioversity International; X 5.5 Lakh for one year)

Landuse-land cover mapping of Barmer district at
1:10000 scale (NRSC; X 45.86 Lakh)
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Azam, M.M., Kumar, S., Pancholy, A. and Patidar, M. 2014.
Physico-chemical evaluation of bitter and non-bitter
Aloe and their raw juice for human consumption.
Journal of Food Science and Technology 51: 3488-
3493.

Azam, M.M., Kumar, S., Pancholy, A. and Waris, A. 2014.
Chemical evaluation of non-bitter Aloe from arid
region of Rajasthan, India. Progressive Research 9
(Conference Special): 255-258.

Birah, A., Zamir Ahmad, S.K., Anantharaj, A., Tripathi, R.S.
and Dam Roy, S. 2014. Occurrence of bandicoot rat,
Bandicota bengalensis in paddy fields of Bay Islands,
India. Annals of Plant Protection22 (1):213-14

Birbal, Rathore, V.S., Nathawat, N.S., Soni, M.L. and
Yadava, N.D. 2014. Response of squash melon
(Citrullus vulgaris var. fistulosus) to FYM and
mulching under rainfed condition of hot arid region of

Rajasthan. Indian Journal of Agriculture Research
48(2):149-153.

Gajja, B.L., Chand, K., Singh, B., Mertia, R.S. and Kumar, S.
2014. Impact assessment of new pearl millet
technology in arid Rajasthan. Agricultural Economics
Research Review 27(1): 133-137.

Goyal, R.K., Saxena, A., Moharana, P.C. and Pandey, C.B.
2013. Crop water demand under climate change

scenarios for western Rajasthan. Annals of Arid Zone
52(2): 89-94.

Jain, D. and Tewari, P. 2015. Performance of indirect through
pass natural convective solar crop dryer with phase
change thermal energy storage. Renewable Energy: An
International Journal 80: 244-250.

Jukanti, A.K., Bhatt, R.K., Sharma, R. and Kalia, R.K. 2015.
Morphological, agronomic, and yield characterization
of clusterbean (Cyamopsis tetragonoloba L.)
germplasm accessions. Journal of Crop Science and
Biotechnology. DO110.1007/s12892-014-0092-3.

Kalia, R.K., Rai, M.K., Sharma, R. and Bhatt, R K. 2014.
Understanding Tecomella undulata: An endangered
pharmaceutically important timber species of hot arid
regions. Genetic Resources and Crop Evolution. DOI
10.1007/s10722-014-0140-3

Kulloli, R.N. and Kumar, S. 2014. Comparison of
Bioclimatic, NDVI and Elevation variables in
assessing extent of Commiphora wightii (Arnt.) Bhand.
The International Archives of the Photogrametry,
Remote Sensing and Spatial Information Sciences
doi:10.5194/isprsarchives-XL-8-589-2014.

Kumar, M. and Sharma, B.K. 2014. Characterization,
classification and evaluation of soils of north eastern
fringe of thar desert of India. International Journal of
Agricultural and Statistical Sciences 10 (Supplement
1):227-235.

Kumar, S. and Mathur, M. 2014. Impact of invasion by
Prosopis juliflora on plant communities in arid grazing
lands. Tropical Ecology 55(1):33-46.

Kumar, S., Kulloli, R.N., Tewari, J.C., Singh, J.P. and Singh,
A. 2014. Ecological niche modelling using satellite
data for assessing distribution of threatened species
Ceropegia bulbosa (Roxb.) The International Archives
of the Photogrametry, Remote Sensing and Spatial
Information Sciences do0i:10.5194/ isprsarchives-XL-
8-597-2014.

Kumar, S., Mathur, M., Kushwaha, N., Goyal, S., Chauhan,
A. and Farzana, P. 2014. New traditional herbals from
Indian arid zone for curing rheumatism. Asian Agri-
History 18(2): 133

Kumawat, M.M., Singh, K.M., Tripathi, R.S., Riba, T,
Singh, S. and Sen, D. 2014. Rodent outbreak in relation
to bamboo flowering in north-eastern region of India.
Biological Agriculture and Horticulture: An

International Journal for sustainable Production
Systems. doi.org/10.1080/01448765.2014.925828

Kumawat, R.N., Dayanand and Mahla, H.R. 2014. Effect of
foliar applied urea and planting pattern on the leaf
pigments and yield of clusterbean (Cyamopsis
tetragonoloba) grown in low rainfall areas of western
Rajasthan. Legume Research 38(1): 96-100.

Lodha, S., Mawar, R. and Saxena, A. 2014. Compost
application for suppression of Macrophomina
phaseolina causing charcoal rot in arid crops. Acta
Horticulturae 1044:307-312.

Lodha, S., Mawar, R., Chakarabarty, PK. and Singh, B.
2013. Managing Macrophomina phaseolina causing
dry root rot of legumes by a native strain of Bacillus
firmus. Indian Phytopathology 66(4): 356-360.
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Mabhla, H.R. and Singh, J.P. 2013. Assessment of in-situ
variability in kair (Capparis decidua) germplasm for
utilization in genetic improvement through ex-situ
conservation. Annals of Arid Zone 52(2): 109-112.

Manga, V.K. and Kumar, A. 2013. Developing pearl millet
seed parents adapted to arid regions of north-western
India. Annals of Arid Zone 52(2): 71-75.

Manga,V.K. 2014. Characterization and variability for
important biometrical traits of newly developed male
sterile lines of pearl millet [ Pennisetum glaucum (L.)
R.Br.]. Electronic Journal of Plant Breeding 5(4): 844-
850.

Mangalassery, S., Dayal, D., Meena, S.L. and Ram, B. 2014.
Carbon sequestration in agroforestry and pasture
systems in arid northwestern India. Current Science
107(8): 1290-1293.

Mangalassery, S., Sjogersten, S, Sparkes, D.L., Sturrock,
C.J., Craigon, J. and Mooney, S.J. 2014. To what extent
can zero tillage lead to a reduction in greenhouse gas
emissions from temperate soils? Nature-Scientific
Reports4:4586:1-8; DOI: 10.1038/srep04586.

Meena, M.L. and Singh, D. 2014. Adoption level of buffalo
farming practices in the arid zone of Rajasthan, India.
Buffalo Bulletin 33(3): 283-290.

Meena, M.L. and Singh, D. 2014. Ethno-veterinary
treatment of sheep in Marwar Region of Rajasthan,
India. Indian Journal of Animal Research 48(1):123-
126.

Meena, M.L. and Singh, D. 2014. Impact of front line
demonstration in adoption of improved gram
production technology. Indian Journal of Social
Research 55(2):277-283.

Meena, M.L. and Singh, D. 2014. Impact of on farm testing
of chickpea production technology in rainfed condition
of Rajasthan. Indian Journal of Extension Education
48(1):93-97.

Meena, M.L. and Singh, D. 2014. Knowledge level of
poultry keepers about improved poultry practices in
Rajasthan. Indian Journal of Poultry Science 48(2):
203-208.

Meghwal, P.R., Singh, A. and Pradeep-Kumar 2014.
Evaluation of selected gonda genotypes (Cordia myxa
L.) on different rootstocks. Indian Journal of
Horticulture 71(3): 415-418.

Meghwal, P.R., Singh, A., Pradeep-Kumar and Morwal, B.R.
2014. Diversity, distribution and horticultural potential
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Meghwal, P.R., Singh, S.K., Singh, A. and Pathak, R. 2014.
Characterization of karonda accessions under arid
regions. Journal of Applied Horticulture 16(2): 157-
160.
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Effect of supplementary irrigation and mulching on
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drylands of India. Annals of Arid Zone 51(3&4): 219-
244,

Moharana, P.C., Soni, S. and Bhatt, R.K. 2013. NDVI based
assessment of desertification in arid part of Rajasthan
in reference to regional climate variability. Indian
Cartographer XXXIII: 319-325.

Mounir, L., Chand, K., Misra, A.K., Gaur, M.K_, Sarkar, A.,
Johnson, D.E. and Roy, M.M. 2014. Livestock
migration in the arid region of Rajasthan (India):

Strategy to cope with fodder and water scarcity.
Journal of Arid Land Studies 24(1): 61-64.

Pathak, R. and Roy, M.M. 2015. Climatic responses,
environmental indices and interrelationships between
qualitative and quantitative traits in clusterbean under
arid conditions. Proceedings of the National Academy
of Sciences, India Section B: Biological Science 85(1):
147-154.

Pradeep-Kumar, Meghwal, P.R. and Painuli, D.K. 2014.
Effect of organic and inorganic nutrient sources on
yield, soil health and quality of carrot (Daucus carota
L.). Indian Journal of Horticulture 71(2): 222-226.

Rajora, M.P., Mahajan, S.S., Bhatt, R.K., Jindal, S.K. and
Roy, M.M. 2014. Response of genotypes to cutting
management for seed yield in Cenchrus ciliaris under
hot arid conditions. Proceedings of the National
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Singh, J.P. 2014. Relative productivity, profitability
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Intervension in Fruit Production for FEnhancing
Productivity, Nutritional Quality and Value Addition
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(Eds. S.K. Sharma, R.S. Singh, R. Bhargava, S.K.
Maheshwari and B.R. Choudhary), ICAR-Central
Institute for Arid Horticulture, Bikaner, Rajasthan
(India), pp. 200-206.

Singh, D., Bhardwaj, R., Chaudhary, M.K., Meena, M.L. and
Wangchu, L. 2014. Local wild plants from the Thar
desert for improved health and food security. In:
Promotion of Underutilized Indigenous Food
Resources for Food Security and Nutrition in Asia and
the Pacific. FAO, pp. 147-153.

Singh, S., Singh, A.K., Meghwal, P.R., Singh, A. and Swamy,
G.S.K. 2014. Karanda. In: Tropical and Sub-Tropical
Fruit Crops: Crop Improvement and Varietal Wealth,
Part I (Ed. S.N. Ghosh). Jaya Publishing House, New
Delhi, pp. 392-405.

Singh, S.K. and Pathak, R. 2015. Ecological manipulations
of rhizobacteria for curbing medicinal plant diseases.
In: Plant-Growth-Promoting Rhizobacteria (PGPR)
and Medicinal Plants (Eds. D. Egamberdieva et al.),
Soil Biology 42, Springer International Publishing
Switzerland, pp. 217-230.

Soni, M.L. 2014. Strategies for utilisation of wastelands for
horticulture development in IGNP area. In: High-tech
Intervention in Fruit Production for Enhancing
Productivity, Nutritional Quality and Value Addition
(Eds. S.K. Sharma, R.S. Singh, R. Bhargava, S.K.
Maheshwari and B.R. Choudhary), ICAR-Central
Institute for Arid Horticulture, Bikaner, Rajasthan
(India), pp. 66-71.

Soni, M.L., Yadava, N.D., Birbal and Ravi, R. 2014.
Watershed management for increasing water resources
and its utilisation through micro-irrigation and
fertigation. In: Advances in Water Management and
Fertigation in Fruit and Vegetable Crops of Hot Arid
Region in India (Eds. B.D. Sharma, R. Bhargava, R.S.
Singh, M.K. Jatav and S.R. Meena), ICAR-Central
Institute for Arid Horticulture, Bikaner, Rajasthan
(India), pp. 60-66.

Tripathi, R.S. 2014. Integrated management of rodent pests.
In: Integrated Pest Management- Current Concepts
and Ecological Perspective (Ed. D.P. Abrol), Elsevier
Inc., pp. 419-459.

Yadava, N.D. 2014. Role of non-conventional water saving
devices in arid fruits and vegetable crops. In: Advances
in Water Management and Fertigation in Fruit and
Vegetable Crops of Hot Arid Region in India (Eds. B.D.
Sharma, R. Bhargava, R.S. Singh, M.K. Jatav and S.R.
Meena), ICAR-Central Institute for Arid Horticulture,
Bikaner, Rajasthan (India), pp. 67-72.
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Yadava, N.D. and Soni, M. L. 2014. Role of traditional
rainwater harvesting structure in fruit production. In:
High-tech Intervension in Fruit Production for
Enhancing Productivity, Nutritional Quality and Value
Addition (Eds. S.K. Sharma, R.S. Singh, R. Bhargava,
S.K. Maheshwari and B.R. Choudhary), ICAR-Central
Institute for Arid Horticulture, Bikaner, Rajasthan
(India), pp. 62-65.

JI® AR gelfed/Books and Bulletins

Dayal, D., Shamsudheen, M., Kumar, S. and Machiwal, D.
2014. Training Manual on Soil Sampling, Investigation
of Problematic Soils and Laboratory Analysis. ICAR-
Central Arid Zone Research Institute, Regional
Research Station, Bhuj, Gujarat, India. 73 p.

Dayal, D., Tetarwal, A.S., Kumar, S., Ramniwas,
Shamsudheen, M. and Singh, T. 2015. Training Manual
on Awareness cum Training Programme on Protection
of Plant Varieties and Farmers Right, Krishi Vigyan
Kendra, Bhuj, Gujarat, India. 57 p.

Gaur, M.K. and Mohrana, P.C. 2014. Environment, People
and Development: Experiences from Desert
Ecosystems. New India Publishing Agency, New Delhi,
348 p.

Painuli, D K., Goyal, R.K., Singh, B., Kalia, R.K. and Roy,
M.M. 2014. Impact Evaluation of Watershed Programs
in Jaisalmer District of Rajasthan. ICAR-Central Arid
Zone Research Institute, Jodhpur, Rajasthan, India,
26p.

Patidar, M., Patel, A.K., Misra, A.K., Sirohi, A.S., Kumawat,
R.N., Meghwal, P.R. and Roy, M.M. 2014. A4 Bulletin
on Improving Livelihood of Farmers through Livestock
Interventions in Nagaur District of Rajasthan. ICAR-
Central Arid Zone Research Institute, Jodhpur,
Rajasthan, India, 56 p.

Ratha Krishnan, P. and Verma, A. 2015. Training Manual on
Nursery Information cum Management System, ICAR-
Central Arid Zone Research Institute, Jodhpur,
Rajasthan, India, 28 p.

Roy, M.M., Kaul, R.K., Kumar, M. and Charan, M.B. 2014.
7% PIY FIHT (GaT [@99Ip) TFasid d=d Yeb
&13 AT HRRATT (HTSTR) SIEYR TS 4. 136.

Saxena, A., Goyal, R.K., Singh, R.K. and Roy, M.M. 2014.
Water Management for Climate Resilience in Arid
Region. ICAR-Central Arid Zone Research Institute,
Jodhpur, Rajasthan, India, 52 p.

Sharma, J.R., Ram, B., Bera, A.K., Moharana, P.C. and
Jeyaseelan, A.T. 2014. Indian Cartographer, v.33.
Integrated Decentralized Planning, Geospatial
thinking, ICT and Good Governance (2013). Indian
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National Cartographic Association. Jodhpur, 556 p.

Singh, B., Tripathi, R.S., Singh, R., Lodha, S.K. and Bohra,
H.C. 2014. Shusk Kshetra Mein CAZRI Ki Unnat
Taknikiyon Ka Hastantaran Evam Prabhav. ICAR-
Central Arid Zone Research Institute, Jodhpur,
Rajasthan, India, 26 p.

Singh, R., Singh, B., Srivastava, S. and Manjunatha, B.L.
2014. Efficient use of Prosopis juliflora, Compendium
of Lectures. ICAR-Central Arid Zone Research
Institute, Jodhpur, 49 p.

Singh, S.K. and Pathak, R. 2014. Techniques in Molecular
Biology and Germplasm Conservation. University
Science Press, New Delhi, India, 135 p.

Soni, M.L., Birbal., Yadava, N.D., Rathore, V.S. and
Nathawat, N.S. 2015. g &3] 4 Frrar! wdcl &I
G717 dd1dar. ICAR-Central Arid Zone Research
Institute RRS, Bikaner, 96 p.

Tewari, P., Singh, A., Manjunatha, B. L. and Srivastava, S.
2014. Efficient supply chain management and
marketing of horticultural crops in dry regions.
Compendium of Lectures ICAR-Central Arid Zone
Research Institute, Jodhpur and Directorate of
Extension, Department of Agriculture and
Cooperation, Ministry of Agriculture, New Delhi,
239p.

Wl B PRIATEl UHIRTHI W EIR/Chapter in
Conference Proceedings

Chaudhary, V. and Tripathi, R.S. 2015. Managing rodents
using anticoagulant rodenticides. In: Souvenir and
Abstract Book of National Entomologists' Meet (Eds.
K.K. Sharma, Md. Monobrullah, A. Mohanasundaram
and R. Ramani), Society for Advancement of Natural
Resins and Gums. pp. 58-59.

Kalia, R.K., Chhajer, S., Rai, M.K. and Sharma, R. 2014.
Micropropagation of Tecomella undulata - An
endangered pharmaceutically important timber species
of hot arid regions. In: Proceedings of National
Symposium on Crop Improvement for inclusive
Sustainable Development. PAU, Ludhiana, pp.
716-718.

Kumar, M., Roy, S., Panwar, N.R., Santra, P. and Saha, D.
2015. Constraints and strategies for enhancing soil
quality in arid western Rajasthan. In: National
Conference on Indigenous Innovation and Foreign
Technololgy Transfer in Fertilizer Industry: Needs,
Constraints and Desired Simplification, Souvenir and
Book of Abstracts (Eds. S. Sarkar, D. Ghorai, K. Ghosh,
and H.S. Sen) Society for Fertilizers and Environment,
Kolkata, pp. 23-26.

VETR\




aififes gferae 2014-15
Annual Report 2014-15

Malviya, P.K., Singh, A K., Pande, P.C. and Roy, M.M. 2014,
Ih &3 H @RISR G WIEl YA AT Bl
fABRT | In: @TET FOVHRUT U Heer: Sefadr & fory
YIRIGTTIY @] HIETY (AUTad: AR, &. I, ST gal
Ud U4, U, 311) ICAR-Central Institute of Post Harvest
Engineering & Technology (ICAR), Ludhiana, Punjab,
India, pp. 73-76.

Misra, A.K., Kumawat, RN. and Roy, M.M. 2015.
Community grazing lands and livestock production in
arid and semi-arid regions of India: Status and way
forward. In: Proceedings of Eco-Responsive Feeding
and Nutrition: Linking Livestock and Livelihood (Eds.
A.K. Pattanaik, A K. Verma, S.E. Jadhav, N. Dutta and
B.N. Saikia), Animal Nutrition Association and Assam
Agricultural University, Guwahati, India, pp. 28-43.

Misra, A.K., Mathur, B.K., Kumawat, R.N., Patidar, M. and
Roy, M.M. 2015.Strategies for enhancing livelihood of
small holders through livestock production in drylands
of India. In: Proceedings of XXII Annual Convention of
Indian Society of Animal Production and Management
(Eds. G. Kalita and P. Saikia), National Seminar on
Livestock Production Practices for Small Farms of
Marginalised Groups and Communities in India, pp.
133-144.

Misra, A.K., Raghuvansi, M.S., Tewari, J.C. and Roy, M.M.
2014. Strategies for enhancing feed and fodder
resources for improving livestock production in cold
arid regions. In: Proceedings of 3" Interface Meeting
on Improvement of Yak Husbandry and Uplifiment of
Socio-economic Status of Yak Rearers in the Country
(Eds. S. Maiti, V. Paul, D. Medhi and U.A. Nandankar),
pp- 84-102.

Saha, D., Roy, S., Kumar, M., Panwar, N.R., Pandey, C.B.
and Roy, M.M. 2015. Biological soil crust research and
restoration-envisaging new vistas of basic and applied
ecology for arid and semi-arid regions of India. In:
National Conference on Indigenous Innovation and
Foreign Technology Transfer in Fertilizer Industry:
Needs, constraints and desired simplification,
Souvenir and Book of Abstracts (Eds. S. Sarkar, D.
Ghorai, K. Ghosh, and H.S. Sen), Society for Fertilizers
and Environment, Kolkata, pp.18-22.

Santra, P., Pande, P.C. and Singh, A.K. 2014. Solar
photovoltaic pumping systems for enhancing energy
and water productivity in arid western Rajasthan. In:
Proceedings of International Conference on
Renewable Energy (ICORE)-2014. Solar Energy
Society of India, New Delhi, pp. 301-306.
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Shukla, A.K. 2014. Prospects of low cost polyhouse for off-
season vegetable production. In: Proceedings of
National Seminar of 'International Symposium on
Peri-urban Agriculture for Improving Livelihood
Opportunities. Samagra Vikas Welfare Society,
Lucknow, pp. 29-36.

Singh, A. 2014. Integrated plasticulture for enhancing
production of strawberry. In: Proceedings of National
Workshop cum Seminar on Recent Plasticulture
Approaches Towards Precession Horticulture (Eds.
D.S. Misra, C.P. Singh, P.K. Singh, D. Singh, V.P. Singh
and V. Dhami), GBPUA&T, Pantnagar. pp. 54-59

BT aﬁ/Popular articles

Birbal and Choudhary, B.R. 2015. g[sh & § IETaT BT
Hewd U4 fqb. In: gop &3 9 qrrqrl Beell @l
ST THNGIT (FAFTEH: THY. AT, RIS, TS,
q1ed, 9109, SIe Ud TA.GE. TIRMEd), Sl b
BTR. pp. 1-4.

Birbal, Rathore, V.S., Soni, M.L. Nathawat, N.S. and
Yadava, N.D. 2015. I &3l # ¥I%7 g quf kg o
Heofl Sures. In: I &3 7 qrrqr1 Beictl &1 8—id
THAfHT (THTEd: TH.U. A, IRde, TS, I1ed,
qUE. VEIS UG TAGE. TRMEd), S IS &5
pp. 44-49.

Choudhary, B.R. and Birbal 2015. &b &3l ¥ &1 AGH 3
Heoll SeUTe. In: I &3] 7 FRIar] Beetl $l 8~id
THfHT (THTEd: TH.U. A, IRde, TH. S, I1ed,
AU, VSIS Ud TAGE. TIRMEd), S IS &S
pp- 38-43.

Choudhary, M.K., Meena, M.L., Singh, D. and Tomar, P.K.
2014. Y faolig g &I FaT &l & forg avar:
RAC. PIY [T 5: 62—65.

Gaur, M.K. 2014. Y[ 31 H dohfoqd JH—SIANT §IRT JaT
TS, 7% PIY -7 (JaT faRINieh) 119—123.

Goyal, R.K. and Mangalia, M. 2014. #=/dR1 TTfcfaferal g
HaT 37UeTd. 7% P19 FIfepT (JaT faeeieh): 127—128.

Goyal, R.K. and Praveen-Kumar 2014. J<T Tq STl g&e
ERT 9% 4H H AHaH SUS. 7% PIY /T (JaT
fareTias): 100—106.

Haridayal, Meghwal, P.R., Bhati, P.S. and Misra, A.K.2014.
< R BT ST G, BeT o7 23—24 3R 32,
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Joshi, D.C. and Kumar, M. 2014. 2R HHId &1 &I FaTU
Td IAPT TR 7% PIY FIfa7 (a1 faivin):
9—17.

Kumar, M. and Bohra, P.C. 2014. I[GRTd & SIHIST foTel
Bl Har UG Ib] IaRT &HaT - U oA, 7% BT
FgfaT (a1 faeris) 70—72.

Kumar, M., Singh, R., Panwar, N.R., Santra, P. and Tanwar,
S.P.S. 2014. 9IR XARAE # malR¥re \ifsaw wEFe
g T gIRT R Jamsil &1 YR Ud veeE. 4%
PIY T[T (a1 faeIvih): 88—92.

Kumar, R., Birbal, Singh, M. and Kumar, U. 2014. Bl B
ol dives Tca wee. gvey 797 age 3 2013-14: 75-
80.

Mabhala, H.R., Singh, J.P., Santra, P. and Roy, M.M. 2014. 2TR
Aeverd 3 Wfed BN ugfa. @dle7 (RawR): 11—13.

Meena, M.L., Singh, D. and Choudhary, M.K. 2014. 91} A
&3l § T @l SIS T IR @ RAawR:
12—14.

Meena, M.L., Singh, D. and Choudhary, M.K. 2014. KRSl
IATEH Bl S WAl oIVl & 12—17.

Meena, M.L., Singh, D. and Tomar, P.K. 2014. I[sh & |
I WS T, 37 ITET UAhT 45—48, W UH.S,

Meena, M.L., Singh, D. and Tomar, P.K. 2014. q%hg 11’\’1??[
DI SIS Well. @l 5 (SFTRA): 29.

Meena, M.L., Singh, D., Choudhary, M.K. and Tomar, P.K.
2014. Y Td ALY &A1 Bl AU J&T H TIRUTS]
B Well—UP AT [debed. Y Yo 5: 53—55.

Panwar, N.R., Kumar, M. and Santra, P. 2014. 3Tgf1e HY H
GeH UIve dcdl Bl Hecd Ud dGH. F By FIlPT
(aT faeryiah): 93—99.

Pathak, R. and Roy, M.M. 2014. Clusterbean: A boon crop
for arid regions. Indian Farming 64(6):14-15.
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Publications

Rathore, V.S., Nathawat, N.S., Birbal, Yadava, N.D. and
Yadav, B.M. 2015. e ge1 3R HiY arfiedbl— q8cd
Td UTSU. In: I &7 4 Erard Beell @ 3w
THHIT (AHTEd: TH.UE. A, dRde, U.S1. I1ed,
U, S Ud TATH. ARIEd), dd Peh aF
pp.71-74.

Roy, S., Kumar, M., Panwar, N.R., Saha, D. and Santra, P.
2014. 9f¥=gH Iromer= # 2} o Savar # g fafqerar
BT AN, H% PIY Z7f~pT (GaT faRIdTe): 41—49.

Singh, D., Meena, M.L. and Choudhary, M.K. 2014. &R
@ U Sifdes Well: Fheldl &1 U HeML. Fv Y
T[T (FaT TaeTieh): 129—131.

Singh, D., Meena, M.L., Choudhary, M.K. and Tomar, P.K.
2014. JIUSTS Yh A &F & oy AR
BRICI—HEl. PIY [ 5: 58—61.

Singh, J.P. and Rathore, V.S. 2013. QIR <10 — AT g9
&g AEYUl TavIEE SIS, F% FT77a71 8: 18—20.

Soni, M.L., Bhardwaj S., Rathore V.S., Yadav N.D. 2014.
Ul Td a1 W Ui dcdl Bl B D AL Td Heer.
7% 1Y gof-epT (gaT faivie): 50—58.

Soni, M.L., Yadava, N.D. and Birbal 2015. ¥FTa=! fa&ra
gg Sl @e e d gdwA. In: g5p & H
FITETI B¥Fell Bl I~Id db-1iHIl (FHTad: JA.Ud.
L, dRdel, TSN Ared, 4T, ets Ud T
q1ATE), D= Y &3 ATA A, Wi
LT e, IR, pp. 19-24.

Tripathi, S. and Tewari, P. 2014. IR TRURFTd Sl FA BT
HaITH WRIBROT. [I<77 () 14—18.

Tewari, P.2015. T[gdTfe eI {1401 U6 vae. /a7 18—22.

Tewari, P. and Tripathi, S. 2014. Post-harvest storage and
processing of agriculture produce in Indian arid zone.
Popular Kheti 2(1): 15-22.
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Participation in conference/seminar/symposium/

Participant(s)

B.K. Mathur

R.S. Tripathi

R.K. Singh
P. Ratha Krishnan

Archana Verma

H.R. Mahla

R.K. Goyal
N.R. Panwar
J.P. Singh

A K. Misra
Dheeraj Singh

J.P. Singh
Venketashan, K.

Suresh Kumar

P. Santra

P.K. Roy

A K. Misra

workshop in India

Details of program

Glance 2014, Global Animal Nutrition Conference on “Climate Resilient
Livestock Feeding Systems for Global Food Security”, organized by
NIANP, ICAR and CLFMA, at Bengaluru, India

Interaction Meeting of VCs, Directors and PCs organized by ICAR at New
Delhi

Seminar cum Workshop on ‘Geomorphological Mapping for Natural
Resources Assessment in Rajasthan organized by CAZRI, Jodhpur

Annual Group Meet of All India Coordinated Research Network on
Underutilized Crops held at NBPGR, Regional Station, Phagli, Shimla

2" Innovation Platform Meeting CGIAR- Dryland System: Integrated
Agricultural Production Systems for Improved Food Security and Livelihood
in Dry Areas (South Asia) at CAZRI-Jodhpur

Zonal Workshop of KVKs, Zone-VI at SKAU, Dantiwara, organised by
ZPD, Zone-VI, Jodhpur

Terminal workshop on Livestock Migration under ICAR-ICARDA Project
“Copping 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” held at CAZRI, Jodhpur

Workshop on Impact of Capacity Building Programme at Delhi

4™ Group Monitoring Workshop/Project Review Meeting-cum 5™ Meeting
of the SERB “Start up Grant / Fast Track Proposals for Young Scientists in
Earth and Atmospheric Sciences” held at University of Kashmir

30™ Annual Workshop of the All India Network Project on Arid Legumes.
RVS Kirishi Vishwavidyalaya, Gwalior.

ICAR-DAC Interface meeting on ‘Preparation of Contingency Plan for

Gujarat’ at Ahmedabad, organised by ICAR, New Delhi and CRIDA
Hyderabad
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Date

April 20-22,

2014

April 28, 2014

May 6-8, 2014

May 12-13,
2014

May 22, 2014

May 24-25,
2014

May 29, 2014

June 6-7, 2014

June 7, 2014

June 7-8, 2014

June 11, 2014




Participant(s)

A K. Misra

Dheeraj Singh

R.K. Goyal

P. Ratha Krishnan

A K. Misra

Ramavtar Sharma

A K. Misra

A K. Misra

N.D. Yadava
M.L. Soni

V.S. Rathore
Birbal

N.S. Nathawat
S. Bhardwaj
Amit Kumawat
R.K. Goyal
Suresh Kumar

Anurag Saxena

Uday Burman

A K. Misra
Dheeraj Singh

R.S. Tripathi

A K. Misra
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Details of program

ICAR-DAC Interface meeting on ‘Preparation of Contingency Plan for
Rajasthan’ at Jaipur, organised by ICAR, New Delhi and CRIDA
Hyderabad

Interphase meeting regarding district contingency plan at Pant Krishi
Bhawan, Jaipur

Workshop on “Integrated Water Resources Management” organized by Jila
Parisad, Jodhpur, at Rajeev Gandhi Seva Kendra, Jila Parisad, Jodhpur

Annual group meeting of All India Co-ordinated Research Project on
Agroforestry-2014 held at OUAT, Bhubaneswar, Orissa

Review meeting of Foreign Aided Projects of NRM Division at I[CAR

Recent advances in molecular breeding for abiotic stress tolerance in
cucurbits. National Seminar cum workshop on “Strategies for Improvement,
Enhancing Productivity and Utilization of Cucurbits” at CHES-ITHR,
Bhubaneswar

Interface workshop on ‘Interventions in Tribal Areas and Enhancing
Efficiency’ New Delhi, organized by the Agricultural Extension Division of
the ICAR, New Delhi

ICAR-ICARDA workshop on “Improving Crop and Water Productivity”
organized by CAZRI RRS, Bikaner

Workshop on “Crop Water Productivity in IGNP areas” organized by
CAZRI, RRS Bikaner at CAZRI, RRS Bikaner

Management Development Programme in Consultancy Projects
Management, NAARM Hyderabad

Awareness Programme on PPV&FRA and Interaction on Post Office
Linkage Extension Model at RARI, Durgapur, organized by the ZPD Zone-
VI and PPV&FRA, New Delhi

Rajasthan Conclave organized by Desert Medical Research Center (ICMR)
at Jodhpur

3" Interface meeting on Improvement of Yak Husbandry and Upliftment of
Socio-economic Status of Yak Rearers, at Leh Ladakh, organised by NRC
Yak, Dirang, Arunachal Pradesh
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Participation in conference/seminar/symposium/workshop in India
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Date

June 13, 2014

June 13, 2015

June 30, 2014

July 26-28, 2014

August 6, 2014

August 8-10,
2014

August 19-20,
2014

August 21, 2014

August 22-23,
2014

August 22-27,
2014

September 2,
2014

September 19,

2014

September 22-
24,2014




Participant(s)

J.P. Singh

J.C. Tewari
Maharaj Singh
H.R. Mahla
N.R. Panwar
Venketashan K

B.K. Mathur

P.K. Malaviya

R.K. Singh
Maharaj Singh
Akath Singh

P. Ratha Krishnan
P.R. Meghwal

J. Aravind Kumar

Hari Dayal

R.S. Tripathi

Anurag Saxena

R.K. Goyal

A K. Shukla

Ramniwas

R.K. Goyal

Rajwant K. Kalia

Bhagwan Singh M.L.

Meena

P.C. Moharana
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Details of program

Workshop on “Potential for Sustainable Intensification under Khadin
System” Organized by ICRISAT, Hyderabad held at Hotel Dhola Maru,
Jaisalmer

Sensitization workshop on “Sustainable Production from Indigenous Cattle”
organized by Rajasthan University of Veterinary & Animal Sciences, at Post
Graduate Institute of Veterinary Education & Research (PGIVER) Jaipur,
Rajasthan

5" International Conference on Advances in Food Technology and Health
Sciences, ICFTHS-2014, International Institute of Food and Nutritional
Sciences (IIFANS) and DST, New Delhi

International symposium on ‘New-dimensions in Agrometeorology for
Sustainable Agriculture (NASA)’ and presented a paper entitled ‘Summer
kusmi lac yield and shooting response on ber (Ziziphus mauritiana) as
influenced by Pitcher fertigation in Sub-humid Tropics of Ranchi’ at
Pantnagar organized by Association of Agrometeorologists, Anand and G.B.
Pant University of Agriculture & Technology Pantnagar, India

3" International Conference Agriculture and Horticulture, organized by
OMICS Publishing Group at Hyderabad

GFAR-FAO Workshop on “Open Access to Agricultural Knowledge for
Inclusive Growth and Development” (In Association with GFAR-FAO) at
NAARM, Hyderabad

8" State Level Nodal Agency (SLNA) meeting at Pant Krishi Bhawan,
Jaipur

6" Indian Horticulture Congress, The Horticultural Society of India and
Tamil Nadu Agricultural University, Coimbatore, Tamil Nadu

Workshop “Jal Chetna” organized by GRAVIS at Shriram International
Hotel, Jodhpur

National Symposium on Crop Improvement for inclusive Sustainable
Development held at PAU, Ludhiana

7™ National Extension Education Congress-2014 on ‘Translational Research-
Extension for Sustainable Small Farm Development’ organized by Society
of Extension Education, Agra and ICAR Research Complex for NEH
Region, Umiam, Meghalaya, held at I[CAR Research Complex for NEH
Region, Umiam, Meghalaya.

27"™ Annual Conference of IGI (Indian Institute of Geomorphologists) under
Vidyasagar University, Kolkata
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Participation in conference/seminar/symposium/workshop in India

Date

October 7, 2014

October 7, 2014

October 15-16,
2014

October 16-18,
2014

October 27-29,
2014

October 29-30,
2014

October 30,
2014

November 6-9,
2014

November 7,
2014

November 7-9,
2014

November 8-11,
2014

November 14-
17,2014




Participant(s)

A K. Misra
B.K. Mathur

V.S. Rathore

A K. Shukla

R.K. Bhatt
Rajwant K. Kalia
Uday Burman
N.S. Nathawat

Rajwant K. Kalia

Ramavtar Sharma
P. Ratha Krishnan
P. Raja

Rakesh Pathak

P. Santra

J. Aravind Kumar

Manoj Kumar

B.L. Jangid

P.K. Malaviya
Dilip Jain

A K. Misra
Dheeraj Singh

Uday Burman
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Details of program

A summit on “Cerebration on Fodder Issues”, organized at Indian

Grassland and Fodder Research Institute, Jhansi

National Symposium on “Agriculture Diversification for Sustainable
Livelihood and Environmental Security” organized by Indian Society of
Agronomy and ICAR at PAU, Ludhiana

International Symposium on ‘Peri-urban Agriculture for Improving
Livelihood Opportunities’, organized by Samagra Vikas Welfare Society
(SVWS), Lucknow, Uttar Pradesh, India

National Conference of Plant Physiology-2014 on “Frontiers of Plant
Physiology Research: Food Security and Environmental Challenges” at
OUAT, Bhubaneswar

NASI-84" Annual Session and Symposium on "Desert Science-Challenges
and Opportunities” organized by Jai Narayan Vyas University, Jodhpur

International Congress on Renewable Energy (ICORE)-2014; organised by
Solar Energy Society of India; Venue: Manekshaw Centre, Delhi
Cantonment, New Delhi

4™ International Science Congress (ISC-2014) at Pacific University, Udaipur

Emerging Challenges and Opportunity in Biotic and Abiotic Stress
Management (ECOBASM 2014), organized by SSDAT, Astha foundation
Meerut and society for advancement of Rice research Hyderabad, at DRR
Hyderabad

National Seminar on ‘Rural Youth in Family Farming: Needs and
Challenges’, RYFF 2014 organized by DEE, BAU, Sabour, Bhagalpur,
Bihar at BAU, Sabour, Bhagalpur, Bihar

CIPHET Silver Jubilee Seminar on Present Status and Future Strategies for
Processing and Value Addition of Agricultural Commodities, Central
Institute of Post-Harvest Engineering and Technology, Ludhiana

KVK Action Plan Review Workshop at MPUAT, Udaipur, organised by
ZPD, Zone-VI, Jodhpur

Managing Technology Value Chains for Directors and Division Heads
(Sponsored by Department of Science and Technology) at ASCI,
Hyderabad
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Participation in conference/seminar/symposium/workshop in India

Date

November 17-
18,2014

November
18-20, 2014

November 25-
26,2014

November
23-25,2014

December 4-6,
2014

December 8-9,
2014

December 8-9,

2014

December 13-
14,2014

December 18-
19, 2014

December 19-
20, 2014

December 24-
25,2014

January 5-9,
2015




Participant(s)

A.K. Misra

Shamsudheen, M.

Sanjay Kumar

P.R. Meghwal
P. Ratha Krishnan

B.K. Mathur

Dheeraj Singh

A K. Misra

D.K. Painuli
Bhagwan Singh
B.L. Jangid

A K. Sharma

R.K. Singh
P. Santra
Akath Singh

J. Aravind Kumar

R.S. Tripathi
Vipin Chaudhary
Surjeet Singh

P. Ratha Krishnan

P.K. Roy
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Details of program

National Workshop on Strengthening Small Ruminant Based Livelihoods,
New Delhi organised by Department of Animal Husbandry, Dairying &
Fisheries, Ministry of Agriculture, government of India, and South Asia Pro
poor Livestock Policy Programme, FAO

One day workshop on Sustainable Development and Water Management,
Irrigation Department, Jilla Panchayat, Bhuj and Ministry of Water
Resources, River Development and Ganga Rejuvanation, Government of
India

Workshop on “Quality Planting Material Production and Supply System”
organized by Rajmata Vijayaraje Scindia Krishi Vishwa Vidyalaya, Gwalior

National Seminar on Livestock Economy of India; Issues, Challenges and
Future Prospects, organised by Institute of Development Studies Jaipur and
India Society of Agricultural Economics

International Conference on Creativity and Innovations at [IM, Ahmadabad

IX Biennial ANA Conference on “Eco-Responsive Feeding and Nutrition:
Linking Livestock and livelihood” organised by Animal Nutrition
Association and Assam Agricultural University, Guwahati, India

XII Agriculture Science Congress, NDRI, Karnal

International conference on ‘Natural Resource Management for Food
Security and Rural Livelihoods’ and presented a paper entitled ‘Influence of
mulch on soil moisture, temperature, weed infestation and winter season lac
yield of ber (Ziziphus mauritiana) under rainfed condition’ at NASC
Complex, New Delhi organized by Soil Conservation Society of India, New
Delhi in collaboration with Indian Association of Soil & Water
Conservationists, Dehradun

National Symposium on Emerging Trends and Challenges in Plant Science
Research (ETCPSR-2015) at Banaras Hindu University, Varanasi

Brainstorming Session on Higher Vertebrate Pests and Launch Meeting of
AINP on Vertebrate Pest Management organized by AINP on VPM (ICAR)
at New Delhi

International Conference on ‘Technology Development on Agriculture,
Energy and Environment Engineering for Green World’ Organized by
Department of Biotechnology, Vivekanandha College of Engineering for
Women, Elayapalayam, Tiruchengode, Tamil Nadu

9" DUS Review Meeting of PPV&FRA. Junagarh Agricultural University,
Junagarh
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Participation in conference/seminar/symposium/workshop in India

Date

January 16, 2015

January 16, 2015

January 16-17,
2015

January 19-20,
2015

January 19-21,
2015

January 22-24,
2015

February 3-6,
2015

February 10-13,
2015

February 19-20,
2015

February 21,
2015

February 23-24,
2015

March 9-10,
2015




Participant(s)

P. Santra

Birbal
N.S. Nathawat

M.L. Meena
Dheeraj Singh
Chandan Kumar
M.L. Soni

Akath Singh
Birbal
Subbulakshmi, V

B.K. Mathur

Birbal

A.K. Misra

Dilip Jain
R.K. Singh
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Details of program

Indo-French Workshop on Scientific Cooperation for Agricultural Research;
organised by ICAR India, INRA France and CEFIPRA New Delhi; Venue:
NASC, New Delhi, India

Workshop on “Action Plan for Better Water Management for Various Water
Using Departments in Rajasthan”, organized by WAPCOS at IGNP, Bikaner

National Seminar on Strategies for Enhancing Production of Quality Spices
for Domestic Use and Export. NRCSS, DASD, SKNAU, Jobner

National Workshop on “Olive” organized by State Institute of Agriculture
Management, Jaipur at RAJUVAS, Bikaner.

Technical Programme workshop at CRIDA, Hyderabad sponsored by
NICRA

Workshop on “Improving Productivity and Returns to Rainfed Farmers in
Barmer” organized by Technoserve and CAIRN India at Barmer

Advisory Committee Meeting of NFBSFARA funded project on
“Understanding the Adaptation Mechanism of Wild Forage Halophytes in
the extreme Saline-sodic Kachch Plains for Enhancing Feed Resources’ at
RRS, CAZRI, Bhuj

Workshop on ‘Earthquake Risk Management’ at Jodhpur, organized by
Public Works Department (PWD), Jodhpur
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Participation in conference/seminar/symposium/workshop in India

Date

March 9-11,
2015

March

16-17, 2015
March 16-17,
2015

March

18-22, 2015
March 24-25,
2015

March 25, 2015

March 27, 2015

March 28, 2015
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Institute meetings
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Institute meetings

WA Y URYS (MR )/ Institute Research
Council (IRC)

IRC meetings were held during April 21-26, 2014.
Annual progress of various on-going institute and externally
funded projects were discussed. Thirteen new projects were
also approved in the meetings and the reports of 12
concluded projects were presented by the scientists.

A three day seminar cum workshop on the theme
“Geomorphological mapping for natural resources
assessment in Rajasthan” was organized by the institute
during 6-8 May 2014. The seminar deliberated upon major
geomorphic aspects of arid regions; Learnings from Deep
Digging, Quantification of Geomorphological Parameters
for Earth Surface Dynamics, Geo-Archaeological
investigation in Thar Desert, Geomorphology of arid
Rajasthan: understanding through mapping. 30 participants
from GSI, ISRO, INVU, Jodhpur, IIT, Kharagpur, CAZRI
and State Colleges attended the seminar.

Research in the Dry Areas (ICARDA), Jordan. More than 45
officials from various ICAR institutes, CWDB, line
departments and 50 pastoralists from four districts of western
Rajasthan (Pali, Jodhpur, Barmer and Jalore) attended the
workshop.

Fifth partners' meeting of Cold and Hot Arid Network
Project was held on 12-13 June, 2014. Partners from
SKUAST-K, Kashmir, CSKHPKU, Palampur, GPBHE&D,
Almora YSPUH&F Solan, TAU, Coimbatore, MFAU,
Rahuri, MV&FSU, Nagpur, ANGRAU, Hyderabad and
KSU, Raychur, Karnataka, participated in this meeting. Dr.
M.M. Roy, Director, CAZRI Chaired the meeting. Cold Arid
Network Project Coordinator Dr. J.C. Tiwari and Hot Arid
Network Project Coordinator Dr. Praveen Bhatnagar briefed
about the progress of projects. Total 25 Scientists/Officers
participated in the meeting.

IR R srgagr aReg @) 2341 &3 afifa 6
W/ 23" Meeting of ICAR Regional Committee No. VI

Meeting of ICAR Regional Committee VI was held
during September 12-13, 2014 at AAU, Anand, Gujarat,
where various emerging issues and problems of farming in
different agro-climatic zones of the region comprising the
states of Gujarat, Rajasthan and the Union Territories of
Daman & Diu and Dadra & Nagar Haveli were deliberated.
Dr. S. Ayyappan, Secretary, DARE & DG, ICAR, New
Delhi, Shri Raj Kumar, Principal Secretary (Agriculture),
Government of Gujarat, Directors of various ICAR institutes
in Rajasthan, Directors Research of Gujarat and Rajasthan
Agricultural Universities and various other senior level
officers participated in the meeting.
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MY FARHR AR (RGN )/Research Advisory
Committee (RAC)

RAC met on March 17-18, 2015 with the chairmanship

of Dr. M.C. Saxena. RAC members Dr. Y.S. Ramakrishnan,
Dr. K.D. Singh, Dr. C.L. Acharya, Dr. Shartudhan Pandy, Dr.
B. Mohan Kumar, ADG, Dr. R.K. Bhatt, Director, CAZRI,
Dr. G. Rajeshwara Rao, Member Secretary were present in
the meeting. RAC chairman and members interacted with
Heads of Divisions and Regional Research Stations and
discussed the institute's research programs of 2014-15. The
deliberations, suggestions were specified in the proceedings.

319 98 Other Meetings

s XEm Aigd g, 9FEg e SN H#Al, 9Rd
WRER, T3 faeel!, 41 Tors RiE IRarad, |ide, SEyR
wd S dLg). de, Jie, urell | f&A® 15 sracER Bl
BIORI & HY THATD] AT bex, Ulell BSH, IREIE
3faRATD B AT BT BT SIS T | S BTor
Woldha URAR BT R W1 fhar | S8i+ d=r=ia,
H BN, B 98 ot | <7 & 9AT o & forg
DD, TYUTADI, JATAT BT HIAIT T DI TR IR
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Institute meetings
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Scientific Advisory Committee (SAC) meeting of KVK
Jodhpur was held on Feb 15, 2014 under the
chairmanship of Dr. M.M. Roy, Director, CAZRI in the
presence of Dr. P.P. Rohilla, I/C Director, ZPD, Zone VI.

The SAC meeting of KVK, Pali was held on March 10,
2015 under the chairmanship of Dr. R.K. Bhatt, Acting
Director, CAZRI in the presence of Dr. P.P. Rohilla,
Acting Director, ZPD, Zone VI.

Similarly SAC Meeting of KVK, Bhuj was held on 27-
03-2015. The annual progress report of 2013-14 and
annual action plan for 2014-15 were presented during
the meeting.

Annual Review Meeting of the externally funded
project on “Understanding the adaptation mechanism of
wild forage halophytes in the extreme saline-sodic
Kachchh plains for enhancing feed resources” funded
by National Fund for Basic, Strategic & Frontier
Application Research in Agriculture (NFBSRA), Indian
Council of Agricultural Research was organized at
Central Arid Zone Research Institute, Regional
Research Station, Kukma-Bhuj on 27 March 2015.

th

General body meeting of CAZRI recreation club on 19
July2014.
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Important days celebrated

o 3AENRid  f<a¥I/CAZRI Industry day 2014:
CAZRI Industry day 2014 was organized under the theme
“Agri-entrepreneurs Initiative” on 5" May, 2014 to sensitize
the issues related to the development of viable industry
institute linkages and to give a new dimension to technology
management and commercialization. It focused on new
developments, challenges and modern technologies
generated at CAZRI in recent years. The stakeholders from
the industry side attended this meet apart from Scientists &
Technologists from CAZRI. Deliberations on novel solar
devices, nano fertilizer, Prosopis juliflora and gum induction
etc. coupled with display of value added products of different
indigenous plants of arid zones were the highlight of the
programme. Dr. Varun Arya, Director, Aravali Institute of
Management, Jodhpur and the Chief Guest of the day also
delivered a popular talk on “Extremely Saline Wasteland to
Green Campus: The Transformation”. Representatives from
print and electronic media were also present and covered the
Industry Meet.

fadva gafarur fea=i/World Environment Day: World

th

Environment Day was celebrated on 5"June, 2014 under the
aegis of ENVIS Centre on Desertification. Dr. G. Singh,
Head of Division, AFRI, and Prof. Pawan Kasera, INVU,
Jodhpur delivered lectures on this occasion. CAZRI
Scientists also shared their views on 'Impact of Climate
Change and its Mitigation'. More than 100 scientists,

technical and other officers attended the function.

fava wova FRI®RUT f<a9/World Day to Combat

Desertification: World Day to Combat Desertification was
celebrated on 17" June, 2014. It was organised by ENVIS
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Centre on Desertification, Ministry of Environment and
Forest, Govt. of India, Dr. K.D. Sharma, Ex-Member,
National Rainfed Area Authority, Planning Commission,
Govt. of India, delivered a talk on 'Adaptation to climate
change in water sector'. Dr. R.S. Tripathi appraised about the
ENVIS activities. More than 100 scientists and technical

and other staff participated in the programme.

Y39 AT fIGR/ICAR Foundation Day: 86"
Foundation Day of ICAR was celebrated in the institute on
16" July 2014 and was attended by Director, DMRC,
Director, RRSSC, ZPD-VI, Jodhpur, functionaries from
State Department of Agriculture and Horticulture and
farmers from the nearby villages besides Scientists and Staff
of CAZRI. Dr. Pritam B. Yashwant, Collector, Jodhpur was
the Chief Guest. The function started with ICAR song and
film on ICAR as well as CAZRI highlighting the
achievements and contribution of ICAR to National
Agriculture and Food Security.

Chief Guest Pritam B. Yashwant appreciated the
achievements of CAZRI and underlined the necessity of
greater adoption and extension of CAZRI's Technologies to
the last man in the farming community in order to benefit
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entire chain for bringing prosperity in this region. Dr. M.M.
Roy, Director, CAZRI briefed the history, achievements and
contribution of ICAR to National Agriculture and Food
Security. Dr. Roy highlighted Nano-fertilizers, climate
resilient agriculture, solar devices, and conservation of

important livestock breeds, indigenous crop and plant
resources for sustainable farming system.

?-Igjfel fRren Iéaﬂ/Agricultural Education Day: The

Agriculture Education Day was celebrated on 7" August
2014 for promoting the spirit of agriculture and allied
subjects among the students. The day was marked with the
participation of 80 students of 10+2 of agriculture discipline
from Chopasni Sr. Secondary School and Shri Sarasvati Bal
Veena Bharati Sr. Secondary School Soorsagar along with
their teachers. Students visited ATIC, solar and agriculture
implements yard, horticulture block and desert botanical
garden to see various technologies developed at this institute.
The visit was followed by a function in the auditorium of the
Institute. Dr. L.N. Harsh, Vice Chancellor of the Agriculture
University, Jodhpur was the Chief Guest, Dr. M.M. Roy,
Director CAZRI was the Chairman. Dr. VK. Manga,
Principal Scientist and Chairman HRD & HE gave the
welcome address and informed about the spirit behind
celebrating agricultural education day. This was followed by
a lecture by the scientist of the institute on Solar Energy- A
Hope for Bright Future. A quiz competition was also held,
Chief guest Dr. L.N. Harsh, Vice Chancellor Agriculture
University, Jodhpur gave away prizes to the winners of the
quiz competition.

The Chief Guest told the students that the basic
knowledge of agricultural education at school level can be
utilized for self-employment. Dr. M.M. Roy, Director

Teaqul faas &1 SRS

Important days celebrated

CAZRI, Jodhpur expressed happiness about the enthusiasm
with which students participated in the programme. He
stressed upon the need to impart agricultural education at
lower level.

F foim feam ff?fﬂ/One-day Kisan Mela was
organized at Regional Research Station CAZRI, Leh on 29
August 2014. Dr A.K. Sikka, DDG (NRM), ICAR
inaugurated this Mela as Chief Guest of the event. Mr. Jigmat
Takpa, Chief Conservator of Forest and Project Director,
Ladakh Renewable Energy Development Agency was the
Guest of Honour on this occasion. Besides 300 farmers
including 180 women; representatives of state line
departments, HIMAARI-SUKASAT (K), KVKs, CITH,
DCFR, WWF and non-government organizations
participated in this event. Ten innovative farmers were
felicitated by the Chief Guest and the Guest of Honour on this
occasion.

&=l ware (16—23 RIawR ) : HRih &7 SgHTed AFHN
ST IR S e, Ae (197 |HT) g7 fdbhar T |
AE B A= (AR frararai gref=r oo of, fa=<r

g Nde gafaRo—a+} &1 Aew, R SHur, A=
o=, fo=<) 9w =, are—faare onfe smanford &1 8 | o=
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9™ Aell Td TaER ﬁ'W/Farmers' Fair-cum-Farm
Innovation Day: A Kisan Mela cum innovation day was
organized at CAZRI, Jodhpur on September 24, 2014. The
Kisan Mela was inaugurated by honourable Sh. Babu Singh
Rathore, M.L.A., Shergarh, Jodhpur. Prof. O.P. Gill, Vice-
Chancellor, MPAUT, Udaipur was guest of honour of the
occasion.

About 1900 farmers from most of the district of
Western Rajasthan participated in the Kisan Mela.
Participation of the farm women was also highly
appreciable. 40 stalls on improved technologies and products
were displayed by the ICAR institutes (CAZRI, DRSM,
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Important days celebrated

NRCSS, CSWRI, NBPGR), State Departments
(Agriculture, Horticulture, Animal Husbandry, Locust
Surveillance), SKRAU, Ayurveda University, Central Wool
Board, NGOs, Agricultural Industries and other private
organizations.

All the farmers and guests were taken around the farm
to apprise them about different technologies developed by
CAZRI. Twelve innovative farmers were honoured for their
outstanding contribution for the development of agriculture
and livestock in the region.

AN &1 5641 YATIAT fEa=/56" Foundation day was
celebrated on 1" October. Dr. M.M. Roy, Director, CAZRI
presented the highlights of previous year. Notable
contributions in commercialization of several technologies
and steps for wider dissemination of knowledge were
mentioned. Foundation Day Lecture was delivered by Chief
Guest Dr. A.K. Sikka, DDG (NRM), ICAR. He emphasized
the need for technological and policy support to the farmers
and herders to adapt to socio-economic and environmental
changes. He appreciated the research initiatives and
development activities of the institute for the cold arid zones.
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The Guest of Honour Dr. S.R. Vadera, Director, Defence
Laboratory, Jodhpur appreciated the services of CAZRI
towards farm community of arid regions. Several Directors
from various institutes and many retired scientists and other
staff of the institute graced this occasion.

HIGH3gU IR SIF WARE WHi/ICAR West Zone
Sports Tournament 2014 was organized successfully at
CAZRI, Jodhpur during November 20-24. The tournament
was declared open by Chief Guest Dr. B.S. Rajpurohit, Vice
Chancellor, Jai Narayan Vyas University, Jodhpur. He
complimented efforts of CAZRI in arid zone research and
also in developing infrastructure for this tournament. He
mentioned the importance of such tournament for team
building and creating a better working environment.

Various athletic individual events, team events and
indoor sports were organized for both men and women.
CAZRIwon overall championship in the event.
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ElgffEl H A ﬁ?ﬁl/Women's day in agriculture was
celebrated by Krishi Vigyan Kendra, CAZRI, Jodhpur on 4"
December at Devnaranpur village of Bhopalgargh
Panchayat Samiti, to create awareness among farm women
about agricultural technologies. More than 100 women and
girls from nearby villages participated and interacted with
the resource personnel and other guests present at this
occasion. Some of the participants expressed their views
regarding problems and aspirations of rural women.

T fasm g q%[National Science Day was celebrated at
CAZRI, Jodhpur on February 28, 2015. The theme for this

year was “Science for Nation Building”. Two popular
lectures were organized on this occasion and were delivered
by Dr. R.P. Dhir, Ex-Director, CAZRI, Jodhpur and Dr.
Suresh Kumar, Head, Division II, CAZRI, Jodhpur. The
scientists and technical officer of the institute participated in
the event.
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Linkages and collaborations

STRIEI [ International

° United Nations Convention to Combat Desertification

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

e International Crops Research Institute for Semi-Arid
Tropics

e International Centre for Agricultural Research in the
Dry Areas

e  Bioversity International

TI'E;(’PJ | National

e  Ministry of Environment and Forests, Govt. of India

e  Ministry of Earth Sciences, Govt. of India

e Ministry of Rural Development, Govt. of India

e Department of Science and Technology, Govt. of India
e  Department of Space, Govt. of India

e  Department of Biotechnology, Govt. of India

e Indian Space Research Organization

e  University Grants Commission

e  National Medicinal Plant Board

e  National Bank for Agriculture and Rural Development
e  National Rainfed Area Authority

° National Horticulture Mission

e  Protection of Plant Varieties and Farmers Right's
Authority

156

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
National Research Centre on Camel

Project Directorate on Groundnut Research
Directorate on Seed Research

Punjab Agriculture University, Ludhiana

Tamil Nadu Agriculture University, Coimbatore
Mahatma Phule Krishi Vishwvidyalaya, Rahuri
Achary N G Ranga Agriculture University, Hyderabad

Maharashtra Animal and Fisheries Sciences
University, Nagpur

University of Agriculture Science, Raichur
CSK Himachal Krishi Vishvavidyalaya, Palampur

GB Pant Institute of Himalayan Environment and
Development, Almora

Sher-e-Kashmir University of Agricultural Sciences
and Technology, Srinagar

YS Parmar University of Horticulture and Forestry,
Solan

Birla Institute of Technology and Science, Pilani

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




Participant(s)

Venkatesan K.

J.C. Tewari

Ravi R.

C.B. Pandey
N.D. Yadava

Dheeraj Singh
N.S. Nathawat

Sharmila Roy

Akath Singh
N.R. Panwar

Uday Burman

Pratibha Tiwari

Albert Moi Allotey

from Ghana

Shantaraja C.S.

R.S. Tripathi

Anurag Saxena

V.S. Rathore

Bhagwan Singh
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Human resource development

Training cum workshop

A / Scientists
Training course on Agro-ecological Monitoring held at Amman Jordan

Meeting for Dryland System for Improving Food Security and Livelihoods —
South Asia, at Dubai (UAE)

Summer Training Program on Geospatial Technologies in Agriculture at
Tamil Nadu Agricultural University, Coimbatore

Management Development Program (Pre-RMP) at NAARM, Hyderabad

Refresher Course on Agricultural Research Management for Directly
Recruited Senior/ Principal Scientists at NAARM, Hyderabad

MDP on Priority setting, Monitoring and Evaluation of Agricultural Research
Projects at NAARM, Hyderabad

Training Program under the plan scheme on National Program for Training of
Scientist & Technologists Working in Government Sector under DST at
China

MDP on Consultancy Project Management at NAARM, Hyderabad

Training Program on Application of ICTS in Modified Extension Reforms at
SIAM, Jaipur

CV Raman International Fellowship training Program under DST at CAZRI,
Jodhpur

Training Program on Agricultural Web Application Development using
Content Management Tools at IASRI, New Delhi

Workshop on Open Access to Agricultural Knowledge for inclusive Growth
and Development at NAARM, Hyderabad

Training Programme on Improvement of Water Productivity in Dry Areas
with Special Focus on Dryland Agriculture Management at Amman, Jordan

7™ National Extension Education Congress-2014 at ICAR Research Complex
for NEH Region, Umaim, Meghalaya
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Date

April 5-13, 2014

June 4-6, 2014

June 26-July 16,
2014

July 15-26, 2014

July 14-26, 2014

Aug 4-8,2014

Aug 18-22,2014

Aug 22-27, 2014
Sep 16-19, 2014

July 1-Sep 30,
2014

Sep 24-Oct 14,
2014

Oct 29-30, 2014

Oct 19-Nov 06,
2014

Nov 8-11, 2014




Participant(s)

Shamsudheen M.

Rajwant K. Kalia
Maharaj Singh
N.S. Nathawat
Deepak Kumar
C.B. Pandey
Uday Burman
Rajwant Kalia

Anjly Pancholy

Rathakrishnan P.

V.K. Manga

Dipankar Saha

N.D. Yadava

Chandan Kumar

Hari Dayal

M.K. Choudhary

Poonam Kailash

A.S. Tetarwal
R.R. Meghwal
Rakesh Pathak
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Training cum workshop

Winter School on Diagnosis, Assessment and Management of Salt Affected
Soils and Poor Quality Waters to Improve Productivity and Livelihood
Security at CSSRI, Karnal

Short Course on Climate Change Mitigation and Adaptation under Arid and
Semi-arid region at CAZRI, Jodhpur

Fullbright Nehru Academic and Polytechnic and State University, Virginia,
USA

Training Program on Managing Technology Value Chain at Administrative
Staff College of India, Hyderabad

Training on General Management Program for Women Scientists under DST
at Administrative Staff College of Indian, Hyderabad

Short Course on Nanotechnology Tools for Crop Health and Risk Assessment
Techniques at Tamil Nadu Agricultural University, Coimbatore

Training program on Recent Technology in the Field of Agriculture
Engineering and Bio-science at Vivekanandha College of Engineering for
Women, Elayampalayam, Tiruchengode

Training Workshop of HRD Nodal Officer on how to prepare Institutes
training plans, at NAARM, Hyderabad

Training program on Agro biodiversity Conservation and Sustainable
Livelihoods at M.S. Swaminathan Research Foundation, Jeypore, Odisha

Workshop on Right to Information Act 2005 at ISTM, New Delhi

dd-Id! BIfHd / Technical Personnel

Model Training Course on Efficient Supply Chain Management and
Marketing of Horticulture Produce in Dry Region at CAZRI, Jodhpur

Training on Recent Development in Off — Season Production of Commercial
Vegetables at Dr. Y.S. Parmar University of Horticulture and Forestry,
Nauni, Solan

Winter school Training Program on Diagnosis, Assessment of Salt affected
Soils and Poor Quality waters to Improve productivity and Livelihood
Security at CSSRI, Karnal

Winter School Training Program on Drudgery Reduction Technologies for
farm women and farm workers Through Enhance Efficiency Productivity and
Occupational safety in Agriculture at MPUAT, Udaipur

Short Course on Climate Change Mitigation and adaptation under Arid and
Semi-arid region at CAZRI, Jodhpur

/158 \

qra e e
Human resource development

Date

Nov 11-Dec 1,
2014

Dec 08-17, 2014

Sep 1-Dec 31,
2014

Jan 05-09, 2015
Jan 26-Feb 06,
2015

Feb 04-13, 2015

Feb 23-24, 2015

Feb 26, 2015

Feb 24-28, 2015

March 2-3, 2015

Sep 1-8, 2014

Sep 9-29, 2014

Nov 11-Dec 01,
2014

Nov 12-Dec 02,
2014

Dec 08-17, 2014
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Participant(s) Training cum workshop Date

Chandan Kumar Winter School Training Program on Recent Advances in Crops Management  Dec 26-Jan 15,
under Protected cultivation at IARI, New Delhi 2015

Traloki Singh Winter School training Program on Livestock based Integrated Farming Jan 28-Feb 17,

System for Enhancing Resource use Efficiency and Improving Livelihood of 2015
Small and Marginal Farmers at IGFRI, Jhansi

I~ ud " e / Administrative & Accounts Personnel

P K. Tiwari Training Program on Public Financial Management and Accountability at May 26-30, 2014
ICISA, Noida

1.B. Kumar Workshop on Emotional Intelligence at ISTM, New Delhi June 23-26, 2014

Sunil Choudhary Training Program on Post-Go-Live Knowledge Enhancement Session for July 30-31, 2014

Anil Bhandari MIS/EMS Solution at IASRI, New Delhi

Gulshan Batra

[.B. Kumar Training Program on Post-Go-Live Knowledge Enhancement Session for Aug 1-2,2014

Om Prakash Jayal MIS / EMS Solution at IASRI, New Delhi

Vishan Lal

Om Prakash Jayal Special training Program for the employees at ISTM, New Delhi Aug 25-Sep 05,

2014
Vishan Lal Training Program in Administrative Vigilance-1 (Code AV-1) on Role of Sep 15-19, 2014

Inquiry/Presenting Officers at ISTM, New Delhi
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Workshops and training organized

Date Details of Program Sponsors

May 6-8, 2014 Seminar - Workshop on Geomorphological Mapping for the NRSC — CAZRI Jodhpur
Natural Resources Assessment in Rajasthan at CAZRI, Jodhpur

May 29, 2014 Workshop on Coping Strategies for Livestock Small Holders in the ICARDA
Face of Climate Change and Soaring Feed Prices: Case Study of
Livestock Mobility in State of Rajasthan

August 25-27, 2014 Integrated Resource Management for Livelihood Improvement for TSP — CAZRI Jodhpur
Tribal Community of Dungarpur at KVK-Faloj Dungarpur

September 1-8, 2014 Model Training Courses on Efficient Supply Chain Management Directorate of Extension,
and Marketing of Horticulture Produce in Dry Regions MoA, New Delhi

December 8-17,2014  Short Course on Climate Change Mitigation and Adaptation under ICAR
Arid and Semi — Arid Region

February 25, 2015 Farmers-Scientist Interaction on Importance of Silvipasture in Arid ICARDA
Region
February 21, 2015 Brainstorming Session on Higher Vertebrate Pests and Launch AINP on Vertebrate Pest

Meeting of AINP on Vertebrate Pest Management at New Delhi Management

March 13, 2015 Nursery Information-cum-Management System DST

Batch Training for Technical/Administrative Personnel

Date Topic Faculty

July 30-31, 2014 Training Programme on Noting and Drafting for CAZRI, Jodhpur
Administrative Personnel of CAZRI, Jodhpur

November 11-14, 2014 Specialized Short-term Programme for Enhancing Human NAARM, Hyderabad
Relations and Performance of People at work for
Administrative and Technical Personnel of CAZRI, Jodhpur

160




aififes gferae 2014-15
Annual Report 2014-15

IO

O

Awards

CAZRI, Jodhpur participated in National Sheep & Wool
Fair and Farmers' meeting at ICAR-CSWRI,
Avikanagar, Rajasthan on November 12, 2014 and
received I best exhibition prize.

CAZRI won overall championship in the ICAR West
Zone Sports Tournament 2014.

CAZRI, Jodhpur participated in National Agriculture
Science Mela-2015 at NRCSS, Ajmer, Rajasthan from
February 16-17, 2015 and received III best exhibition
prize.

Dr. Dheeraj Singh was awarded by Government of
Rajasthan for transfer of innovative technologies to
farmers of Pali District of Rajasthan.

Dr. Dheeraj Singh was awarded for the best photo prize
for International Photo Competition 'Forests-
Agriculture Interface through a Gender Lens' organized
by the CGIAR Research Program on Forests, Trees and
Agroforestry integrating Gender (CRP-FTA Gender) at
Colombia: International Center for Tropical Agriculture
(CIAT).

Dr. M.L. Meena was awarded as the best KVK
Professional Award by Society of Extension Education,
Agra for transfer of innovative technologies and know
how to small and marginal farmers in Pali district,
Rajasthan.

KVK, Pali was recognized by Protection of Plant
Varieties & Farmers' Rights Authority (PPVFRA), India
for Registration of Farmers' Variety of Wheat Kharchia
Local for a period of six years via registration no. 61 of
2015.

161

Dr. Devi Dayal, Head, RRS, Kukma-Bhuj was awarded
Fellow of the Indian Society of Oil Seeds Research,
2015 by the Indian Society of Oil Seeds Research,
Hyderabad.

Fulbright Fellowship (September 1 to December 31,
2014) to Dr. C.B. Pandey at Department of Forest
Resources and Environmental Conservation, Virginia,
Polytechnic and State University, Blacksburg, VA, US.

Dr. P. Raja received best paper (oral presentation) at the
International Symposium on “New Dimensions in
Agrometeorology for Sustainable Agriculture” held at
G.B. Pant University of Agriculture & Technology,
Pantnagar, INDIA from October 16-18,2014.

Dr. RK. Singh was awarded 'Bioved Fellowship'
Award-2015" by Bioved Research Institute of
Agriculture and Technology, Allahabad in the field of
Land & Water Management Engineering on the
occasion of 17" Indian Agricultural Scientists and
Farmers' Congress during February 21-22,2015.

Dr. Birbal received third prize as co-author for the article
entitled “HAAT B forw U9 dcd Ja- under the
scheme S fa=i # o=l qwaieh / geife / Hiesx
TAT oMY U, 3ol YREhIN TSI organized by
NDRI, Karnal on September 15",2014.

Dr. N.S. Nathawat received Best Poster Presentation
Award in National Conference of Plant Physiology on
Frontiers of Plant Physiology Research: Food Security
and Environmental Challenges organized by
Department of Plant Physiology & ISPP at OAUT,
Bhubaneswar during November 23-25,2014.
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Distinguished

Padama Bhushan, Dr. R.S. Paroda, Former Secretary, °
DARE, Govt. of India and Ex- DG, ICAR

Shri Radha Mohan Singh, Hon'ble Union Agriculture °
Minister, Govt. of India

Dr. Panjab Singh, Former Secretary, DARE and DG,
ICAR

Dr. J.S. Samra, Chief Executive Officer, National
Rainfed Authority, Govt. of India,

Dr. A K. Sikka, DDG (NRM) ICAR, New Delhi

Dr. N.K. Krishna Kumar, DDG (Hort.), ICAR, New
Delhi

Dr. L.N. Harsh, Vice-Chancellor, Agriculture °
University, Jodhpur

Dr. SKK. Sanyal, Former Vice-Chancellor, Bidhan °
Chandra Krishi Univ. Mohanpur, Nadia (West Bengal)

Prof. O.P. Gill, Vice-Chancellor, MPUAT, Udaipur ®
Prof. Munna Singh, Vice-Chancellor, CSA&T, Kanpur °
Dr. Ashok Ambalal Patel, Vice Chancellor, SDAU,

Sardar Krushi Nagar, Dantiwada .
Dr. B.S. Patel, Vice Chancellor, KSKV Kachchh
University, Gujarat °

Dr. P.S. Pathak, Ex-ADG, ICAR

Ms. Anne Marie Moller, Human People to People India
Dr. Mounir Louhaichi, Sr.Scientist,I[CARDA, Jordan
Dr. M.C. Saxena, Chairman, RAC CAZRI-CRIDA
Dr.Y.S. Ramakrishna, Member, RAC CAZRI-CRIDA
Dr.K.D. Singh, Member, RAC CAZRI-CRIDA

Dr. C.L. Acharya, Member, RAC CAZRI-CRIDA °
Dr. Shatrughan Pande, Member, RAC CAZRI-CRIDA

Dr. Ch. Srinivasa Rao, Director, CRIDA and Member, °
RAC CAZRI-CRIDA o

Dr. B. Mohan Kumar, ADG (Agroforestry), ICAR,
New Delhi

Dr. S.K. Sharma, Director, ICAR- CIAH, Bikaner
Dr. S.R. Vadera, Director, Defence Lab. Jodhpur
Dr. O.P. Yadav, Director, DMR, New Delhi

Dr. Y.V. Singh, ZPD, Zone-VI, Jodhpur °

Dr. S.B.S. Tikka, Former Director of Research, SDAU,
Sardar Krushi Nagar, Dantiwada
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Dr. R.R. Shah, Director of Research, SDAU, Sardar
Krushi Nagar, Dantiwada

Dr. G. H. Toteja, Director, DMRC, Jodhpur
Dr. P.K. Ghosh, Director, IGFRI, Jhansi

Dr. AK. Roy, Project Coordinator- Forage crops,
IGFRI, Jhansi

Shri N.K. Vasu, Director, AFRI, Jodhpur
Dr. S.K. Sharma, Director, CIAH, Bikaner

Shri Ram Narain Dudi, Hon'ble Member of Rajya
Sabha, Govt. ofIndia, New Delhi

Shri Gajendra Singh Shekhawat, Member of
Parliament

Shri P.P. Choudhary, Member of Parliament, Govt. of
India

Shri Babu Singh Rathore, MLA, Govt. of Rajasthan

Shri Baljeet Singh, Member, Punjab Farmer
Commission, Govt. of Punjab

Shri Moti Singh, Member, Punjab Farmer Commission,
Govt. of Punjab

Shri U. Venkateshwarlu , Jt. Secretary, Ministry of Food
Processing, Govt. of India

Shri Shambhu Singh Yadav, Secretary to Chief
Minister, Uttar Pradesh

Dr. Preetam B. Yashwant, IAS, Collector and District
Magistrate, Jodhpur

Shri Sudhir G. Mankad, TAS, Former Chief Secretary,
Gujarat

Mrs. Sudha Anchlia, IAF, Former Additional
Secretary, Govt. of Gujarat

Ms. Mani Loiwal, Indian Foreign Service
ShriVishnu Singh, IFS, Conservator of Forest, Agra
Shri S.C. Yadav, IFS

Shri Bijoy, IFS, Deputy Conservator of Forest,
Jaisalmer

Dr. R.S. Rana, Member, Bio-diversity Authority, Govt.
of India, New Delhi

Shri Rajeev Sharma, Divisional Railway Manager,
Jodhpur
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q=iTt/Scientific

1. Dr.M.M. Roy, Director up to 19" Feb 2015

2. Dr.R.K.Bhatt, Acting Director from 20" Feb 2015
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. J.C. Tarafdar, Principal Scientist (Soil Science)
(superannuated on 30.11.2014)

Dr. Praveen Kumar, Principal Scientist (Soil Science)

4. Dr. Sharmila Roy, Principal Scientist (Agril.
Entomology)

5. Dr. RK. Goyal, Principal Scientist (Land & Water
Management Engineering)

6. Dr. P.C. Moharana, Principal Scientist (Geography)
7. Dr.D.V. Singh, Sr. Scientist (Agronomy)

8. Dr.N.R. Panwar, Sr. Scientist (Soil Science)

9. Dr.P. Raja, Sr. Scientist (Soil Science)

10. Dr. M.K. Gaur, Sr. Scientist (Geography)

11. Dr.R.C.Kasana, Sr. Scientist (Agril. Microbiology)

12. Mr. Dipankar Saha, Scientist (Sel. Grade) (Economic
Botany)

13. Dr. Mahesh Kumar, Scientist (Sr. Scale) (Soil Science)
14. Dr. H.M. Meena, Scientist (Agril. Meteorology)

Division of integrated land use management and farming
systems (Division IT)

1. Dr. Suresh Kumar, Head
2. Dr.D.K. Painuli, Principal Scientist (Soil Science)

3. Dr. Uday Burman, Principal Scientist (Plant
Physiology)

Dr. J.C. Tewari, Principal Scientist (Forestry)

Dr. P.R. Meghwal, Principal Scientist (Horticulture)
Dr. S.P.S. Tanwar, Sr. Scientist (Agronomy)

Dr. Akath Singh, Sr. Scientist (Horticulture)

Dr. P. Ratha Krishnan, Sr. Scientist (Forestry)

® N n ok

9. Mr. A K. Sharma, Scientist (Sel. Grade) (Agronomy)

10. Mr. Pradeep Kumar, Scientist (Horticulture) (on study
leave)

11. Dr. Archana Verma, Scientist (Forestry)

Division of plant improvement, propagation and pest
management (Division I1I)

1. Dr.R.K.Bhatt, Head

2. Dr. M.P.S. Rathore, Principal Scientist (Agril.
Entomology)

3. Dr. V.K. Manga, Principal Scientist (Plant Breeding)
Dr. S.K. Jindal, Principal Scientist (Plant Breeding)

5. Dr. S.K. Lodha, Principal Scientist (Plant Pathology)
(superannuated on 30.06.2014)

6. Dr. D.C. Bhandari, Principal Scientist (Economic
Botany & Plant Genetic Resources) (superannuated on
31.10.2014)

. Dr.R.K. Kaul, Principal Scientist (Nematology)
8. Dr. S.K. Singh, Principal Scientist (Plant Pathology)
9. Dr. Anjly Pancholy, Principal Scientist (Genetics/
Cytogenetics)
10. Dr. M.P. Rajora, Principal. Scientist (Plant Breeding)
11. Dr. Nisha Patel, Principal Scientist (Agril. Entomology)

12. Dr. Ramavtar Sharma, Principal Scientist
(Genetics/Cytogenetics)

13. Dr. Rajwant Kaur Kalia, Principal Scientist
(Agroforestry)

14. Dr.S.S. Mahajan, Sr. Scientist (Seed Technology)

15. Dr. H.R. Mahla, Sr. Scientist (Genetics/Cytogenetics)
(from 20.02.2015)

16. Dr. A.K. Jukanti, Sr. Scientist (Plant Breeding)

17. Mr. Shantharaja C.S., Scientist (Seed Technology)
Division of livestock production systems and range
management (Division V)

1. Dr.A.K.Mishra, Head

2. Dr.B.K. Mathur, Principal Scientist (Animal Nutrition)
3. Dr. Mavji Patidar, Principal Scientist (Agronomy)

4. Dr.R.N. Kumawat, Principal Scientist (Agronomy)
5

Dr. A.S. Sirohi, Sr. Scientist (LPM) (up to 28.04.2014)
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Division of agricultural engineering for arid production
systems (Division V)
1. Dr.P.C.Pande, Head (superannuated on31.12.2014)

2. Er. Dinesh Mishra, Principal Scientist (Farm Machinery
& Power) & OIC Head (from 01.01.2015)

3. Dr. PK.Malaviya, Principal Scientist (AS&PE)
Dr. Dilip Jain, Principal Scientist (AS&PE)

5. Dr. AK. Singh, Principal Scientist (Farm Machinery &
Power)

Dr. Priyabrata Santra, Sr. Scientist (Soil Science)

7. Dr. R.K. Singh, Sr. Scientist (Land & Water
Management Engineering)

Division of transfer of technology, training and
production economics (Division VI)

1. Dr. Pratibha Tiwari, Principal Scientist (Home Science)
& OIC Head (from 01.01.2015)

2. Dr. Raj Singh, Principal Scientist (Agronomy) (up to
11.11.2014)

3. Dr. Anurag Saxena, Principal Scientist (Agronomy)

Dr. Khem Chand, Principal Scientist (Agril. Economics)
(upt030.05.2014)

5. Dr. Bhagwan Singh, Principal Scientist (Agril.
Extension)

Dr. Soma Srivastava, Scientist (Food & Nutrition)
Dr. B.L. Manjunatha, Scientist (Agril. Extension)

8. Shri Prashant Hiraman Nikumbhe, Scientist (Fruit
Science)

9.  Shri Shiran Kalappurakkal, Scientist (Agroforestry)
National Network Projects

1. Mr. Arvind Henry, Principal Scientist (Plant Breeding)
& Nodal Scientist (Arid Legume) (superannuated on
31.12.2014)

2. Dr. R.S. Tripathi, Principal Scientist (Agril.
Entomology) & Nodal Scientist (Rodent Control)

3. Dr.PK.Roy, Sr. Scientist (Plant Breeding)

4. Dr. Vipin Choudhary, Sr. Scientist (Agril. Entomology)
Krishi Vigyan Kendras

1. Dr.A.K. Mishra, I'’c Programme Coordinator, Jodhpur
2. Dr. Dheeraj Singh, Programme Coordinator, Pali

3. Dr. Devidayal, I/c Programme Coordinator, Kukma-
Bhuj

Regional Research Station, Pali Marwar
1. Dr.AK. Shukla, Head (from 06.06.2014)

2. Dr. B.L. Jangid, Sr. Scientist (Agril. Extension) and I/c
Head (upt0 05.06.2014)
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Mr. P.L. Regar, Scientist (Sel. Grade) (Land & Water
Management Engineering)

Dr. Vikas Khandelwal, Sr. Scientist (Plant Breeding)
Ms. Monika Shukla, Scientist (Agronomy)
Ms. Keerthika A., Scientist (Forestry)

Mr. Dipak Kumar Gupta, Scientist (Environmental
Science)

Mr. Noor Mohammad MB, Scientist (Agroforestry)

Regional Research Station, Bikaner

1
2
3
4
5.
6
7
8

Dr.N.D. Yadava, Head

Dr. M.L. Soni, Principal Scientist (Soil Science)
Dr. N.S. Nathawat, Sr. Scientist (Plant Physiology)
Dr. V.S. Rathore, Sr. Scientist (Agronomy)

Dr. Birbal, Sr. Scientist (Horticulture)

Ms. Seema Bhardwaj, Scientist (Soil Science)

Mr. RaviR., Scientist (Forestry) (up to 05.12.2014)
Ms. Subbulakshmi V., Scientist (Agroforestry)

Regional Research Station, Jaisalmer

1.
2.

3
4.
5
6

Dr. J.P. Singh, Head

Dr. H.R. Mahla, Sr. Scientist (Plant Breeding) (up to
19.02.2015 and transferred to Jodhpur)

Dr. Maharaj Singh, Sr. Scientist (Plant Physiology)
Mr. Venkatesan K., Scientist
Mr. Abhishek Kumar, Scientist (Agroforestry)

Mr. Julius Uchoi, Scietist (Fruit Science)

Regional Research Station, Bhuj

1.
2.

4
5
6.
7

Dr. Devidayal, Head

Dr. Deepesh Machiwal, Sr. Scientist (Soil & Water
Conservation Engg.)

Dr. Arvind Kumar, Scientist (Genetics) (up to
12.12.2014)

Dr. M. Shamsudeen, Scientist (Soil Science)
Mr. Sushil Kumar, Scientist (Agronomy)

Mr. Rahul Dev, Scientist (Economic Botany)
Mr. M. Suresh Kumar, Scientist (Agroforestry)

Regional Research Station, Leh

1.

Dr. M.S. Raghuvansi, Sr. Scientist (Agronomy)
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TH-D! 3BT/ Technical officers

PME
Ms. Madhu Bala Charan, Asstt. Director (OL)
Shri S.B. Sharma, STO
Dr. Rakesh Pathak, STO
Shri Harish Purohit, STO
Dr. Manish Mathur, STO
ShriB.S. Sankhla, STO
Shri V.K. Jayalwal, TO
Shri Deva Ram, TO
Agriculture Knowledge Management Unit
1. Shri V.K. Purohit, STO
2. Shri Mukesh Gehlot, STO
3. Shri Ramesh Chandra Joshi, TO
Division I
Shri Jagdish Singh Chouhan, CTO
Shri S.P. Seth, CTO
Shri Mukesh Sharma, CTO
Shri P.C. Bohra, ACTO (superannuated on 30.06.2014)
Shri A.K. Gehlot, STO
Dr. Surendra Poonia, STO
Shri P.K. Joshi, TO (superannuated on 30.04.2014)
Smt. Meena Manglia, TO
Shri Laxmi Narain, TO
. ShriM. Bari, TO
. ShriAbhey Singh, TO
. Shri V.K. Harsh, TO
. ShriR.S. Rajpurohit, TO
14. ShriB.N. Sharma, TO
Division I1
Shri Prahlad Singh, TO
ShriS.L. Sharma, TO
Shri S.R. Bhakar, TO (Bhopalgarh area)
Shri S.R. Choudhary, TO
Shri C. P. Singh, TO (superannuated on 31.05.2014)

Shri Abdul Samad, TO (superannuated on
30.06.2014)

ShriRana Ram, TO
Shri Khet Singh, TO
ShriNarain Ram, TO

® NN kWD

O 0 =N kWD =

—_ = = =
w NN = O

SANRANE I S

% =

7 165\

10. Shri P.K. Bhawdwaj, TO

11. ShriS.K. Sankhla, TO

12. Shri Dawar Ram, TO (superannuated on 31.07.2014)

13. ShriJagdish Rohlan, TO

Division ITI

1. ShriR.K. Mathur, ACTO

2. ShriP.S.Rawat, TO

3.  ShriM.S. Solanki, TO

4. ShriR.S.Mertia, TO

5. ShriRamu Ram, TO

6. ShriN.L. Chouhan, TO

7. ShriBhanwar Singh, TO

8. ShriJeraRam, TO

9. ShriP.R.Bheel, TO

10. Shri M.R. Bhati, TO

11. ShriM. L. Bajrolia, TO

12. ShriO.P. Char, TO

13. ShriNaraRam, TO

Division IV

1. ShriR.C.Bohra, ACTO

2. Shri Budha Ram, TO (superannuated on
31.05.2014)

3. ShriJaiRoop Ram, TO

4. ShriG.S.Deora, TO

Division V

1. ShriS. Ansari, CTO

2. ShriHans Raj, CTO

3. ShriS. K. Vyas,ACTO

4. ShriGirdhari Ram, TO (superannuated on31.08.2014)

5. ShriB.S. Solanki TO

6. ShriM.L. Choudhary, TO

7. ShriA.J. Singh, TO

8. ShriS.N. Sen, TO

9. Shri S.K. Thakur, TO

10. ShriB.K. Dave, TO

11. Shri Vijay Kumar, TO

12. ShriB.L.Bose, TO

13. ShriA.K. Singh, TO

14. Shri Sanjay Purohit, TO
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15. Shri G.S. Khichi, TO (superannuated on 30.06.2014)
16. Shri Ramesh Panwar, TO

17. ShriP.C. Bhawankar, TO

18. Shri Sodhi Singh, TO

19. Shri Raghuveer Singh, TO
20. Shril.R.Faroda, TO

21. ShriS.S. Gehlot, TO
Division VI

Shri V.K. Soni, ACTO (superannuated on 31.01.2015)
ShriN.R. Bhamoo, TO

Shri M.S. Mertia, TO

Shri M.R. Karela, TO

Shri Rupendra Singh, TO
Shri Suraj Prakash, TO
ShriG.S. Jodha, TO

Shri R.P. Parihar, TO
ShriK.S. Jodha, TO
National Network Project (Rodent control)
1. ShriR.C.Meena, STO

2. Dr.K.M. Gawaria, STO

3. Shri Surjeet Singh, STO
K.V.K., Jodhpur

1. Dr.A.C.Mathur, CTO

Shri R.R. Meghwal, CTO

Dr. Hari Dayal, CTO

Dr. A.S. Tomar, ACTO
Dr.R.P. Singh, ACTO

Dr. M.K. Gujar, STO

Dr. Poonam Kailash, STO
Shri P.S. Bhati, STO

Ms. Savita Singhal, STO
Library

1. ShriTirth Das, STO & I/C

2. ShriKailash Detha, STO

3. ShriK.K. Sharma, TO
C.R.Farm

1. ShriM.L.Swami, CTO

2. ShriR.S.Rathore, TO

3. Shri M.S. Nathawat, TO
Security Section

1. Shri Pramod Kumar, Security Officer (up to 29.11.2014)
2. ShriKishna Ram Dewasi, TO
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CAZRI Hostel
1. Shri Shyam Singh, TO
Regional Research Station, Pali Marwar
ShriB.S. Jodha, STO
Shri S.K. Dashora, STO
ShriP.S. Solanki, TO
Shri V.S. Nathawat, TO
Shri Gulab Singh, TO
.V.K., Pali
Dr. M.K. Choudhary, ACTO
Ms. Aishwarya Dudi, STO
Dr.M.L. Meena, STO
Dr. S.C.Kachhawaha, STO
Shri Chandan Kumar, STO
Shri L.P. Balai, STO
Shri Tara Ram, TO (Driver)
Regional Research Station, Bikaner
1. ShriJ.C.Joshi, CTO
2. ShriN.P. Singh, CTO
3. ShriPratul Gupta, STO
4. ShriB.M. Yadav, TO
5
6
7

A e Ao

ShriJogeshwar Ram, TO
ShriR.R. Meghwal, TO
Shri Rajeev Kumar, TO
Regional Research Station, Jaisalmer
1. ShriKhem Singh, STO
2. ShriD.S. Mertia, STO
3. ShriK.S.Rambau, TO
4.  ShriFateh Singh, TO
Regional Research Station, Bhuj
1. Shri Mohar Singh, ACTO
2. ShriR.C. Bissa, STO
KVK, Bhuj
1. ShriSanjay Singh, STO
2. Dr. Traloki Singh, STO
3. Dr.RamNiwas, STO
4. ShriA.S. Tetarwal, STO
Regional Research Station, Leh
1. ShriJigmat Stanzin, STO

7 166 \




aififes gferae 2014-15 SIffen
Annual Report 2014-15 Personnel

JeT® SIfHIRI/Administrative officers

1. ShriSanjay Bokolia, CAO 7. ShriKaran Singh Gehlot, AAO

2. Shril.B. Kumar,AO 8. ShriKaluRam,AAO

3. ShriH.L.Pargi,AAO (superannuated on28.02.2015) 9. Shri Prem Chand Panwar, AAO

4. ShriRamesh Kumar Panwar, AAO 10. Ms. Sreedevi Mohanan, PSto Director

5.  ShriD.M. Sancheti, AAO 11. ShriNarsing Ram, PS to Head of Division |
6. ShriRatan Lal Sunkariya, AAO 12. Shri V.P. Satyadevan, PS to CAO

o1 U4 fam iferari/ Audit and Account officers

1. ShriPK. Tiwari, FAO (upt0 09.12.2014) 4. ShriP.K. Mathur, AFAO
2. ShriK.S. Tanwar, FAO (from 21.10.2014) 5. ShriAnil Bhandari, AFAO
3. Shri Sunil Choudhary, AFAO
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ICAR-Central Arid Zone Research Institute

(2013-2014)

Address:  P.O. Shastri Nagar,
Jodhpur, Rajasthan

Website:  www.cazri.res.in
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Section 1: Vision, Mission, Objectives and Functions

Vision
A greener, climate-resilient arid land with well-
managed and sustainable agriculture that provides improved

livelihood options and conserves the scarce natural
resources.

Mission

To strive for providing appropriate, low-cost
technological options for sustainable use of natural resources
in the arid regions linked to improved livelihood, and also to
monitor and combat drought and desertification.

Objectives

e  To enhance profitability and livelihood in arid eco-
system

e To conserve biodiversity and improve plants and
livestock

e  To promote awareness and knowledge amongst the
stakeholders

° To inventorize natural resources for their assessment
and management

gRUIY FRET TS
Results-framework documents

Functions

e  Assessment and monitoring of natural resources for
drought and desertification

e  Research for genetic improvement of arid zone plants
and production of quality planting materials

e  Research for improving arid land farming systems
through better stress management in cropping systems
and livestock production systems, as also for range
improvement

e  Research for value addition of arid zone products that
may help to create a value-chain linking stakeholders at
different levels

e  Research for efficient energy management and farm
tool development at affordable cost at village level

e Technology dissemination, socio-economic
assessment, and capacity building of the stakeholders

e  Collaboration with different national and international
institutions in the above fields for knowledge sharing
and improvement of skill

Section 2: Inter se Priorities among Key Objectives, Success Indicators and Targets

S.  Objectives  Weight Actions Success Indicators Unit Weight Target / Criteria Value

No.

Excellent Very Good Fair Poor
Good

100% 90% 80% 70% 60%

1 To enhance 34 Improved Farming systems and crop ~ No. 24 6 5 4 3 2
profitability package of management modules
and livelihood practices for developed/ validated
in arid eco- farming/cropping
system systems
Development Farm and energy devices No. 10 2 1 0 0 0
and developed

improvement of
farm implements
and renewable
energy devices

2. To conserve 25 Conservation, Genetic resources No 15 12 11 10 9 8
biodiversity enhancement and collected, conserved,
and improve improvement of  evaluated and registered
plants and plant genetic
livestock resources
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S.  Objectives = Weight Actions Success Indicators Unit Weight Target / Criteria Value
No.
Excellent Very Good Fair Poor
Good
100% 0% 80% 70% 60%
Quality planting  Quality seed material Kg. 4 3500 3000 2500 2000 1500
materials produced
Quality planting material No. 4 50000 4000 3500 3000 2500
produced 0 0 0 0
Conservation of  Elite small ruminants No. 2 50 40 30 20 10
arid breed of multiplied
livestock
3 To promote 22 HRD and Trainings organized No. 8 80 75 70 65 60
awareness and capacity building
knowledge FLDs conducted No. 8 420 400 380 360 @ 340
amongst the
stakeholders Seminar/symposia/worksho  No. 3 3 2 1 0 0
p/summer/winter schools
organized
Agro-advisory weather No 3 65 60 50 40 30
forecast
To inventorize 8 Monitoring land  Land resources maps /land ~ No 8 3 2 1 0 0
natural resources and use plans
resources for desertification
their
assessment and
management
Efficient 3 Timely On-time submission Date 2 May 15, May May May May
functioning of submission of 2013 16, 17, 20, 21,
the RFD Draft RFD 2013 2013 2013 2013
System (2013-14) for
approval
Timely On-time submission Date 1 May 1 May May May May
submission of 2013 2 5 6, 7,
Results for RFD 2013 2013 2013 2013
(2012-13)
Administrative 4 Implement ISO % implementation % 2 100 95 90 85 80
Reforms 9001 as per the
approved action
plan
Prepare an action On-time submission Date 2 Jul 30, Aug. Aug. Aug, Sept.
plan for 2013 10, 20, 30, 10,
Innovation 2013 2013 2013 2013
Improving 4 Implementation  Independent Audit of % 2 100 95 90 85 80
internal of Sevottam Implementation of
efficiency/ Citizen’s Charter
responsiveness/ )
services Independent Audit of % 2 100 95 90 85 80
delivery of implementation of public
Ministry/ grievance redressal system
Department
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Section 3: Trend Value of the Success Indicators

S.No. Objectives

1. To enhance
profitability and
livelihood in arid
eco-system

2. To conserve
biodiversity and
improve plants and
livestock

3 To promote
awareness and
knowledge amongst
the stakeholders

4. To inventorize
natural resources
for their assessment
and management

Efficient
functioning of the
RFD System

Actions

Improved
package of
practices for
farming/
cropping
systems

Development
and
improvement of
farm
implements and
renewable
energy devices

Conservation,
enhancement
and
improvement of
plant genetic
resources

Quality planting
materials

Conservation of
arid breed of
livestock

HRD and
capacity
building

Monitoring land
resources and
desertification

Timely
submission of
Draft RFD
(2013-14) for
approval

Success Indicators

Farming systems and
crop management
modules
developed/validated

Farm and energy
devices developed

Genetic resources
collected, conserved,
evaluated and
registered

Quality seed material
produced

Quality planting
material produced

Elite small ruminants
multiplied

Trainings organized
FLDs conducted

Seminar/symposia/
workshop/summer/
winter schools
organized

Agro-advisory
weather forecast

Land resources maps/
land use plans

On-time submission
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Unit

Date

Actual
value for
FY 11/12

5170

57000

40

65

67
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Actual Target
value for Value FY
FY 12/13  13/14

5 5
1 1
7 11
2500 3000
40000 40000
45 40
75 75
- 400
2 2
60 60
2 2
- May 16,
2013

Projected
value for
FY 14/15

11

3100

41000

52

78

410

60

Projected
value for
FY 15/16

3100

41000

52

80

420

60
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S.No. Objectives Actions Success Indicators
Timely On-time submission
submission of
Results for
RFD
(2012-13)
Administrative Implement ISO % implementation
Reforms 9001 as per the

approved action

plan

Prepare an On-time submission

action plan for

Innovation
Improving internal ~ Implementation Independent Audit of
efficiency/responsiv of Sevottam Implementation of
eness/services Citizen’s Charter
delivery of Ministry
/Department Independent Audit of

implementation of
public grievance
redressal system
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Unit  Actual Actual Target Projected Projected
value for value for Value FY valuefor value for
FY 11/12 FY 12/13  13/14 FY 14/15 FY 15/16
Date - May 2 - -
2013
% - - 95 - -
Date - - Aug. 10, - -
2013
% - - 95 - -
% - - 95 - -

Section 4: Description and definition of success indicators, and proposed measurement methodology

Objective 1: Integrated farming system based on livestock
provide sustainable livelihood especially in arid lands.
Hence a model comprising different types of trees crops,
grasses along with livestock and horticulture would be
validated using long term data of the field experiments to
arrive at a model farming system based on livestock for an
average land holding in the desert. Emphasis will also be
given to develop package of practices for growing of high
value crops organically as well as developing INM, IWM
and IPM package for different crops of arid region. Value
addition to locally available plants for generation of
additional income will also be explored.

Improvement in farm mechanization through
implements and tools for sowing, weeding and other
agricultural operations are essential to cover larger areas of
the field in minimum time for utilization of limited moisture
in arid zone. Therefore, the improved tractor-drawn sowing
and weeding devices, manual tools for intercultural
operations and other agricultural/ post harvest applications
will be designed. Further, to utilize plentiful of solar energy
for agricultural and cottage industries, research will be
focused on the design and development of integrated hybrid
solar devices /systems.

Objective 2: Incorporation of improved crop varieties in the
production system can give higher profitability to farmers of
the region. Therefore genotypes of different crops and trees
will be targeted for evaluation for identifying the elite
species that have high yield potential in the arid climatic
region. These genotypes will be identified for their growth,
seed yield, biomass production and disease and drought
tolerance. The methodology to be used for the evaluation of
the genotypes of different species will be collection from hot
spots, maintenance and selection breeding in most of the
crops. Evaluation of genotypes will be done under field
conditions. Attempts will also be made for registration of
plant genetic resources identified by the institute with
appropriate agencies.

Objective 3: Training is one of the effective means for
developing capacity building of various stakeholders
entrusted in dissemination of improved agricultural
technologies. Trainings and demonstration trials will be
conducted to make stakeholders conversant about
performance of improved agricultural technologies.
Literature on improved farm technologies in the form of
pamphlets etc will be prepared for farmers. Agro-advisory
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weather forecast based on the data from IMD will be issued
on regular basis for the benefit of farmers. The institute has
generated plenty of information on various areas related to
agriculture and socio-economic aspects of Indian arid zone.
The knowledge gained by the institute will be shared in
giving advisory to farmers and other stakeholders.

Objective 4: Land resources in arid zone are highly
vulnerable to stresses, both natural and human-induced.
Because of recurrent drought and very high population
pressure on the land for food, fodder and fuel, the region is
facing ever-increasing threats of desertification, especially
as groundwater level is declining fast, soil nutrients are
getting depleted, vegetative cover is getting depleted and
land uses are changing fast. In order to find out the emerging

IRy g
-&&‘\% L’ly%
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problems and problem-areas with the increasing pressure, it
is necessary to update and quantify the information on the
condition of the land resources and their changing
vulnerability, so that appropriate remedial measures could be
taken. A repository of the quantified maps will help to find
out the changes over time and the root causes. Considering
the above, the Institute will carry out assessment of the
conditions of land resources in the region, especially soil
types, land use and land cover, etc., and depict their spatial
variability through digital maps, which will serve as success
indicator. Quantified information will be ported to a GIS
platform where the data will be mapped and seen in the light
of the remotely sensed data. A number of GIS software,
especially ARC-GIS and ERDAS, will be used to prepare the
maps.

Section 5: Details of the dependence of the Quantifiable, Measurable and Monitorable success indicators

on other Ministries/ Departments/ Agencies

S.No. Success indicator (s)
1. Land resources maps /land use plans

2. Specialized trainings organized

3. Genetic resources registered

Dependence on whom
Department of Space

Ministry of Agriculture, State

Dependence for what
Satellite data etc.

For proposals and

Govt. etc. sponsorship
NBPGR, PPV&FRA etc For registration
ICAR, MoEF, DST, State Deptt.  For funds

4. Seminar/Symposia/workshop/
summer/winter schools etc. organized etc

Section 6: Outcome/Impact of activities of organization/ministry

QOutcome / Impact  Jointly responsible for

Success Indicator (s)

Year (Triennium ending)

of organization/ influencing this
RSCs outcome/impact with the 2011-12  2012-13 2013-14 2014-15  2015-16
following organization (s)
departments/ministry (ies)
Sustainability of CAZRI, State, SAU’s and Rainfed crop production 3.0 32 33 34 3.6
agricultural KVK’s in the Region (% annual increase)
production and
livelihood in arid Livestock production 3.9 4.1 4.2 4.5 4.6
ZOU (% annual increase)
Average household income 3.5 3.7 4.0 4.3 4.6

(% annual increase)
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