2013-2014

Annual Report
2013-2014

f\

.f’ff :.\
-.}’
-~

_,'i_
“|
! R

Bald YD &7 ATAUM ARAN i
(AT P SrgeT afReg) G- 4
SIYYR (WRd) - 342 003

Central Arid Zone Research Institute
(Indian Council of Agricultural Research)
Jodhpur (India) - 342 003




Indian Council of Agricultural Research

Home Speechesw Circulars¥  Tenders Events Innovations  Publications¥ Contact us

ICARataGlance | \.tional Training on Drought Mitigation and Management Organized at
About us . CAZRI

o Vision 2030 e ———————
o AICRPs & Network Projects / ek 2014, Jodpur o
; Woase,
© Research Institutes }e & =ining prograrmimi CAZRJMF""M!WWMH “*t=nanement’ was conducted during
o Zonal Project Directorat j’f B 5014 at Ce M5 Ag i —_uational
i g 2018, st P55 iy ~

& Knshi Vigyan Kendras 7 A ® OBanizeg 5
o Technninnies and K A 20t gy " Arg

: - f -lrr: g fCazgy, Changng l.‘_l.,, a

N-e-u.'. J""b“'lur Frm i

" Ag o i, v L
gt T, Py ]
IhIcRy), iy, Jo14 Uity *1 e Congygp

. frfs@; _ - ¥ n e Natony d

B

o Ress 'I' ..'F‘
Zonal Pr. Q{f' ‘J” ‘f-

= Krishi Vigyan H L-‘.'

i ‘F ! ’ ¥

anmpetiie Exarmnaton
araSinn (o Ph0 Progrsmems
I, Murridion fof (e Ac adertec

Interface Meeting on Tharparkar Cattie Crganized al CAZRI
dich Jaruary 2003, lodhpur

R P

fa FO DR LIGT) @
Interface mesting on "Impravng Heskh and Productraty of Thempakar Cattle’ I,r g (=t =
Krsshi Vigyan Kande, Central And Zene Ressarch Insttute (CAZRI], Jodhay afbipoymoary pug SMliojapa), o
2014,

suipeae umABA SN o

S8 W 0ana eloug FeaF o
Prof. {Dr.} &K saIMnsu] yuresiy o

Sevastava, woalolg jiosiay W Sgadlv =
Durmctar wnd Vice JERS OCDE ummA o
Chancellar,

Fabonal Dy

Reseaich

Instrute, Kamal
. wirs the Chiel
Guoest an the

occamon. In his

naugural

) address, Praf.
i\ Srvastava saal
that the sats of Rajasthan has precious beesltock JafiEs ]

ICAR at a Glance

. About '

ut us Mo, Ol Of gy, <O

@ Vislon 2030 or kg O [Saamhi
o AlCRPs B Network F"“Fﬂ" O, Ayyappan rmanbaned that chaps o bakey, potats, wheat and oat ghauld be scoosded "’n‘f;r.l ".-' qﬂ =
o Heseanch Institutes hgher priodty m @ farming system mode. e dsoussed about the infrastruchane development I 3 i, ™ G%
o Zonal Praject Deecto rales I bualdrags and fencng ot RRS, Leh. He vated demonstistion progrrmeme an dep wmgabon m Tk o I:Sug!'_r_ ¢

E appla orchand, Spenkder srgaton and essarch farm of GBS, CAZRE i Nationsl e o

Knshi Vigyan Kendras

Technologies sivd Knowledd® oqurce) Cantral Ari Zone Research fesntute, Jodhpor,
Resources i ' Al Iratia Cormpaiinee Exarminagion

- low Admisson 1o Fh.D Frogrammes

Commaercisisaton of

Tﬂhnm@‘;" m l n e brifyinden
i TS WAL




arfier UfdaaT 2013-14
Annual Report 2013-14

Central Arid Zone Research Institute
(Indian Council of Agricultural Research)
Jodhpur 342 003



Citation: CAZRI (2014). Annual Report 2013-14. Central Arid Zone Research Institute, Jodhpur (Rajasthan)

India, 146p.

aiffe ufdde 2013-14

YBTIH

BEEIED

Bl YN & SHU R

SRR 342 003

CRUILE +91—291—2786584 (HTATeTY)
+91—291—2788484 (f-1am<)

BT +91—291—2788706

’:f— director@cazri.res.in

aEITI'I?g;E: http://www.cazri.res.in

JHeq wfafa
oIf¥er 3
gH 4R Rfg
9 V9 UdR
PRERIRIR
B USH

dhd G
Y Joorg I

< <o
AT HAR RV

®UT I A

39 7% o

BIOTRI DI dHIThAT UG IhT YR

red I
BRI BT B

g Wooll Ud 98 WA
JHTe Affa

qa®
e e ey, T3 faoei—110 028

ANNUAL REPORT 2013-14

Published by
Director

Central Arid Zone Research Institute
Jodhpur 342 003

Phone: +91-291-2786584 (O)
+91-291-2788484 (R)
Fax: +91-291-2788706
e-mail: director@cazri.res.in
Website: http://www.cazri.res.in

Editorial Committee
Sharmila Roy

Dharm Veer Singh
Nav Raten Panwar
Priyabrata Santra
Rakesh Pathak

Technical Support
Shri Ballabha Sharma

Hindi Typing
Santosh Kumar Marwan

Rupa Ram Chouhan

Front Cover

CAZRI technologies & their extension

Back Cover
Mandate regions of CAZRI

Covers Design & Word Processing
Editorial committee

Printed by

Royal Offset Printers, New Delhi-110 028



fawg-3g=

Contents

UTFhA T

Preface

HRIBRT IR

Executive summary

AT & R H

About the institute

qY 2013 & SRME dGH

Weather during 2013
NICASECICER]
Research achievements
9T 1: qTdhicrdh AT i, T 3R Aol B HAT
Theme 1:  Natural resources appraisal, monitoring and combating desertification
TR 2: Sig fafderar ERerr, aiffie g Igafies uedl &1 gurR
Theme 2:  Biodiversity conservation, improvement of annuals and perennials
Theme 3:  Integrated arid land farming system research
T 40 UHIGd A T STel WA gee
Theme 4:  Integrated land and water resources management
I 5: e ITeH, JER Td Yaer
Theme 5:  Improvement of livestock production and management
AT 6: U5y IS U4 oI Hagd
Theme 6:  Plant products and value addition
T 7: KikiicIBININIERCRR|
Theme 7:  Integrated pest management
WAT 8 IR-TRERS S 9, P W R gort
Theme 8:  Non-conventional energy systems, farm machinery and power
T 9: AHTSTSH—aTfd ST Td HeTdh
Theme 9:  Socio-economic investigation and evaluation
U 10:  HrEifel sfidhed, gUR Ud gwiarvl
Theme 10:  Technology assessment, refinement and transfer
TRIR TTfcrfaferdt

Outreach extension activities

12

19

21-100

21

35

53

67

73

79

81

85

93

97

101-110



difgd AT YdeE Ud SHBT dTiorsiTdhRo
Intellectual property management and commercialization
HERICHHRIT TR HRARI JATERT Fa-T UG (TAH) b=
Environmental information system (ENVIS) centre on desertification
U RIS
e-GRANTH Project
HIH3Y C/H3RT URPISH T (TTTITSUN) Bl IATATRT UGl TRITSIT
Online system for ICAR NET/ARS-prelim examination (NAIP) project
fafder dest
Miscellaneous details

AR gRATSTR

Research programs

UhTRIT

Publications

YRT § SIS AT/ BTRISTs/AMARI Td Iftsdl § 9Riery

Participation in conference/seminar/symposium and workshop in India
AR H AT o

Meetings organized at institute

EES PR ECKICaRCIDIN

Important days celebrated

W gd g

Linkages and collaboration

GIRERGRICERECTR]

Human resource development

AT, FH el U UMl b1 Ao
Workshops, symposium and trainings organized
faeer 99T U9 RBR

Foreign visits and awards

Visitors
A

Personnel

111

114

116

117

118-146

118

121

127

131

132

134

135

137

139

140

142



Preface

UTdFh
Preface

Yh &F AJAU AR Bl I 1959
H JRga: A% IR H Ug[aTer died dad 1Y
ggfl & fde & forg smumyd iR ursg e
H, AaEEl iR ARG ik ud g6 e
FI=T 89 U I "Ch b wU H BRI B,
IS Fgcd USM BT Ud gEd YA,
JTAI WA PN fAvafdenerdi & A
gafafrernRa daiie & e iR AR &R
2g I TS | WA - gl AT 3 iR STerdr]
ReIferll & AgRoR YRR BN FAL URYg B &
U&ee AT, TSR 3R SIRIRTSE I ST |ITeA1 aei
31a Il & u=rel & ugard 12df daadta Ao &
fore e oy et @Y wrerfeard feiRa @ €

HAD, o8 H & U ds 1 59 99 Uy
A PR IR IR AT T 3IVS IR T &F Acasd
9 BRIRG ARl B | FEANT Bl 3R AN IR |
IR IY—ATSTT TSR, TR HIHR, fBHr=e U,
ERTE 9 e, T & A6 [Tl § Ahalargdd
AL B 75 A 2997 AN AT gU | STfeardy
JU—ASHT & a il Y&e, T e, e
JUR, U] Y, FEHdT IR 3N BRI 5 T | Ao
1291 dgadi AT H &2 S deal Bl HEEE],
WM Ud YR TR H 31d Aolqd a9 B 24
TGAT B |

AR 38! aut a1 I8 A 9y o | Jfy guf Fqg
D WY BB AUATE & | YD &F B R AT H A
AT §F W ST Ud A8 Y4 16 S dd Ugd AT |
Y ISR H TR BT BIS B AT AR AT
AMRI A 31 ET |

HATIAT Y AT & B8 IMdl & Weilel R &
& UIpicTd AR & Jodidh 7 J—oTd WR H I 1982
@ 120 W WR ¥ G 2013 H 320 HIex d& AR U
TE [@¥ 2002 3R 2013 & 9H SUIF/HH ABEH B
RIMG—AmRS fgeryor 9 gar g a1 Rifod @ vd
AT &3 H PR 22.82 UG 1.7 YRR ghg 88 3R
IuT SETRT WAl T TRATTE/ERTS 1 H HH: 26.37 Ud
0.5 U & oS | B2 & I3 0T H & B qIeT

he Central Arid Zone Research Institute, established

in 1959, is mandated mainly to undertake basic and
applied research for development of sustainable farming
systems, including livestock, in the arid ecosystem;
to act as repository of information on the state of
natural resources and desertification processes and its
control; to provide scientific leadership and to develop
collaboration with stakeholders, research institutes/
SAUs and other national and international agencies for
generating location-specific technologies and transfer of
the technologies. The institute sharpened its focus and
prioritized the major researchable issues to be addressed
during 12" five year plan in view of changing socio-
economic and climatic conditions in consultation with
ICAR Regional Committee, Quinquinial Review Team,
Research Advisory Committee, Institute Management
Committee, other national and international research
organizations and through in-house discussions.

The Regional Research Station (RRS) at Stakna, Leh
(Jammu and Kashmir) has become fully functional
from this year. The linkages with participating
organisations under Cold and Hot Arid Networks
were further strengthened. Tribal Sub Plan (TSP) was
implemented very successfully in eight districts in the
states of Rajasthan, Jammu and Kashmir, Himachal
Pradesh, Maharashtra and Tamil Nadu involving 2997
beneficiaries. The interventions undertaken under
TSP included water management, horticulture, soil
amelioration, livestock management, capacity building,
etc. The institute intends to strengthen its other RRSs
during 12" plan through research programmes and
extension activities.

This year was the fourth consecutive good rainfall
year, though there were some mid-season aberrations.
The monsoon reached western part of hot arid zone by
16™ June, about a month earlier than the normal date.
The monsoon was normal or above normal in arid
Rajasthan, excepting Ganganagar district.

Assessment of natural resources in sandy irrigated
plain of Mathaniya and surrounding six villages showed
that groundwater level declined from 120 m below
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FRA W AR NI AqIAaRY H YRITHT SHITISSY,
GG IRICH], GST TISTART UG FRIBIST HCAT Sl
AIUIGHIE TeTral & T s fiam| ow # difq
HHA—ULE T YOl &1 Jer=ar fa@rg | S, 1%,
31T, APRDa, AT T FABT FABT &IHI Al B &I
HEe © | ]l Tl § B B i 9 ST 11 9 32
gfreTd U AT Sea@] WIERAT &% 50 Ui |

Wies S d®% H 14 HT DI, 34 WR DI, (A
U @ 5 JAMARIS ®U, TH g0 g9 AR 37 IR Bl
frell &1 WIREE, qih 9 AToNdHRoT fHar T |
JIORT HPY  88004xUTOTS3NS  2004/8, TaU@dl 67 AR
SITgEd] 538, Hael ATORT 2010/14 HISTSATE 2012/13 3R
HIOTSTE 2012/5 U4 7R AYHd ATl SMSHITAY 93333,
97111, AISTSUATH 005 o1 3R AISTSTATH 084! Bl I
AN ARYA & fo)l smemee 9rr T | A9 T8
Tpx T IAMSUTUHT 92777xTTOTSINTS 2004/7, JTSHTTHY
00444xTTSTSITE 2007/9, TTOTSTATH 1UxHToTSATS 2010/5
IR TH Wha foe Hioredl 26—9 & IRadd IR
FAfaa oer & for R |

MR @ 13, BRITET BT 9 3IR Ta&T BT 13 FoMfadl &1
JIRUUTST UTTHRI%GSA | Hedidh fHaT AT TAT 17 S
Al DT TARANGISNE, JUAT H STAT BRI 77 | Hefl, SR,
g SR A% & orgaifie sif¥erfarma! iR yees
@ I JARYUIS! UEHR GRT SRYSIIT oI
foam T T 38 S Al BT TAMIGIRMS, JUAY H o1
FT T |

TAfad B ugfy dfea (7 aCAR) # 845 AT B
e g 1:1.76 JATT AU H 24,590,826 DI ADHA AT
Ul g% | S9H ©: UY SHISAl (4 T, 8 AT T 4 W)
gRT 7712 TiIex Y G 291.8 fdhell AR &1 IUGT ol |
JORT-TIR el @b H T (1143 BT, vl FaR)
B IS AR IIoRT (1094 fHAT. ufd 8aReIR) o
T H 31 off | SfeHaH T B IuST (2401 M.
gfd 8dCIR) 5 < WIfdd @Ie 3R 40 fdhall T=o ufar
IR BT WD ©I A AN R W U g8 | AIh
®I W 5 T fdd @Ig 3R 40 fhar T3+ ufd gaca”
BT TN B TR U] =0+ Seaad (93.1 fhar. ufa
TARIR) WR W o Jafs 91 el SReb STet 52.7
o5 1. F3or Ui gacaR oY | Uohdl 9oRT IR AR HHa
Bl SIS H gaTs B W HHA: 1665 9 1018 BT Ulx
TICIR IS YT 8 S9! ST H gaTg PR W 720
g 587 fhuT. Uiy 2dcIR IuST §8 |

ground level in 1982 to 320 m bgl in 2013. Spatio-
temporal analysis of landuse/land cover of this area for
the year 2002 and 2013 indicated increase in irrigated
croplands (22.82%), settlement areas (1.17%) and
decrease in rainfed croplands (26.37%) and pasture/
grazing lands (0.5%). A field survey in Great Rann of
Kachchh indicated the dominance of halophytes such as
Aeluropus lagopoides, Cressa cretica, Suaeda nudiflora and
Urochondra setulosa in the extreme saline environments.
Detailed survey of village Phey and Nang in Leh showed
prevalence of mixed crop-livestock farming system.
Major crops included barley, wheat, potato, sweet pea,
vegetables and alfa alfa. The area under cultivation was
11 to 32 per cent, while the literacy rate was 50 per cent.

In the field gene bank, 14 varieties of mung bean,
34 varieties of clusterbean, five genotypes of Cenchrus
ciliaris, one variety of C. setigerus and 37 varieties of
Ziziphus mauritiana were maintained, evaluated and
characterized. Pearl millet hybrids 88004A x CZI2004/8,
HHB67 and GHB 538; populations CZP 9603 and CZP
2K-9; inbreds CZI 2010/14, CZI 2012/13 and CZI
2012/5; male sterile lines ICMA 93333, ICMA 97111,
CZMS 005B and CZMS 008B were found promising for
high temperature tolerance. Three new hybrids (ICMA
92777 x CZ12004/7, ICMA 00444 x CZI 2007/9, CZMS
1A x CZI 2010/5) and one new population (CZP2K-9)
were contributed to the All India Coordinated Trial.

RAPD analysis of 13 putative varieties of Punica
granatum; 9 Carrisa carandas and 13 Cordia myxa
accessions was performed and 17 novel gene sequences
were submitted to NCBI, USA. Thirty eight novel gene
sequences for cumin, coriander, fenugreek and fennel
were also submitted to NCBI, USA.

The integrated farming system (IFS) model (7 ha)
generated 845 man-days and gross returns of ¥ 459,826
with a B: C ratio of 1.76. Six adult cattle units (4 cows, 8
bucks and 4 rams) maintained in this IFS unit produced
7712 litre milk and 291.8 kg meat. Pear]l millet in
rotation with clusterbean gave more grain yield (1143
kg ha') compared to its continuous cultivation (1094
kg ha'). The maximum grain yield (2401 kg ha™) was
obtained with the application of 5 t FYM along with 40
kg N ha™. The available nitrogen in soil was highest (93.1
kgha') in 5t FYM + 40 kg N ha™ treatment and lowest
in control (52.7 kg ha). The yields of sole pear]l millet
and clusterbean sown in the month of July were 1665
and 1018 kg ha’!, respectively while the yields of August
sown crops were 720 and 587 kg ha’.

~ il ~



ORI & b &3 H 40 Ufaera &3 uril & Rerfar
SiI, ARET 3R Al & AT | UAT Fell Bl TS Dl
UeTaR T Bl § HH U @1 Refa o &g s
H HH B T | A B M IATET H HH S
(10.8—32.9%) H < T Td SHD dIg Hefl (23.7—25.8%)
3R W4l (29.2—34.6%) H T@I g | SIRT G SHIA Bl
FHTH IeTa A 539.2 fb.IT. URT TacTR 9 803.9
fa1. ufr gacaR Afde @re & 4.5 S U gaedR &
TIRT g R & BAd 9% ¥ UK g3 | 0.125 Hkrerd
TR B Howe & Uvie fosdd § Se@ duEE § W@
oR A el H U H HH B g8 (18 SR A=Al H B
16.9 3R 3.4 yfererd) |

WA JEEE W & AlG@l didd Bl S
YR &R H QaTg §RT 400—500 B9 AR &I ghg B
T | Gt qul BT T 26 TR STel 1UdTe & wd H
qTelTd # HUTRT 31T | ATeld § el TS BT 50.4 Ufererd
(633.5 B HIex) et Qb= gaT | RyawR A1E H 181.4 M.
A B 9 RATAN A ST BT U&H ATeld Yol wRTa &
A 2.85 Hiex TERTE T R TAT| 91 T & H fRiawr
A1E B 9 AT H AE Berd 49361 UM Ul ofiey
3T AT | NI g8l STl dlel §IRYR fo7el &
T STUEY &3 aRIAT H URERET Wil | G 31 1.8
e URT 2aCTR JUS B A § I~ bl & YART
A g BT IUS 36 <7 URT vacaR off 9 I8 H 024 W
0.36 1 UM 2R Tdb @ ghg <@l T |

JRURGR TR BT Biel Aed daed Rge™ R ur
T fF STH T B AT HH B AT oSl H
TR WR S Ufiaet U9Ta @ UGN dedl dl araddr §
gfg g8 | AT kg @ SRM, ST AT BT <fFd S
SISl U7 4.76 WIey ARURGR M1 3.24 FICR DI U
AT o | | 8707 5 gaifoeT eflvereT & W
AMS Ale AT P G § @R, Yo qoT ST
W Plg Yfddel YdTE TEl gST q MR H g SATeA
H gig ury T |

I & IEEHl AT BREAET Yed § A AT
% A H IR AT B ZABE B TIRT A A B
B TH I 22.4 H 75.9 UM U UIGY &1 1T &
Uil @1 9¢aR W ZHST BIy g1 TG T8l UL |

UM FiAR & e T9aT T & H fby T Haeror §
ARGIfeT RIT Fatd: UIg I dTell $edd Uit o | &T
Y FeIHATN, FARATDA T STEBAIDA (0.005%) T TRIET0T
BT TRT | SFT 1 FIBARIRT & b QT & T W ¥ew
Ve d JSIPICT STV TS & Al Pcidb 5 9 6 fQasd

Preface

The least reduction in grain yield under deficit water
supply of 40 per cent of field capacity was recorded in
barley (10.8-32.9%) followed by fenugreek (23.7-25.8%)
and mustard (29.2-34.6%) in arid Gujarat. Highest
cumin (539.2 kg ha') and psyllium (803.9 kg ha™') yields
were obtained in rotation with clusterbean and 4.5 t
ha’ manure application. Foliar spray of 0.025 per cent
ZnSO, reduced the adverse effect of exposure to high
temperature in wheat and mustard by 16.9 and 3.4 per
cent, respectively compared to water spray.

At Beriganga area capacity of nadi was increased
by 400-500 m’. Average runoft was 26 per cent of total
rainfall, out of which net storage of 50.4 per cent of runoft
(633.5 m?) was recorded. Three rainfall events of 181.4
mm in September filled the farm pond in Bhuj up to its
maximum capacity of 2.85 m depth. The mean sediment
loss from cropped fields corresponding to three rainfall
events in September was 49-361 g L. A watershed site
at Berania, Dungarpur, having predominantly tribal
population, was selected for interventions and livelihood
improvement programs. The improved varieties and
practices increased paddy yield from 1.8 t ha' to 3.6 t
ha' and black gram yield from 0.24 t ha' to 3.6 t ha™.

The cactus cladodes were found to be acceptable to
animals, reducing water requirement and enhancing
nutrient digestibility without affecting health of the
calves. The average daily water intake of stall-fed
Tharparkar and Rathi cows per kg dry matter intake was
3.24 and 4.76 liters, respectively. The inclusion of Prosopis
juliflora pods in concentrate mixture for cattle had no
adverse effect on health, production and reproduction as
compared to standard concentrate mixture.

An optimum dose of ethephon was identified for
maximum production of oleo-gum resins from guggul
without any adverse effect on the plants. Oleo-gum
resin production ranged from 0.4 to 22.4 g plant” at
Horticulture Block, while it ranged from 6.4 to 75.9 g
plant in Beriganga area.

In Narmada Canal Command area near Sanchore,
Meriones hurrianae was the predominant rodent
species. Single exposure of anticoagulant rodenticides
flocumafen and difenacoum (0.005%) in no choice
condition resulted in absolute mortality in Rattus rattus
and Bandocoota bengalensis, whereas, in Tatera indica two
days exposure to flocumafen and difenacoum (0.005%)
yielded 100 and 50 per cent mortality, respectively.

~ 1ii ~
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& /e TR Y Sa(dh STV 1087 TSt & el H 7 &
FARFATSA (0.005%) & T & I+ T SEbhA (0.005%)
& A9 T Ha= ugard hHer 100 9 50 T <& |

Al Fole o & gurR fear mr frad s
Bq PU—STell 3R 8aT &g Fave FAfTd fd M|
THgAEe AT BT GR fRefUd  sEevi I
(1.13 @ MeR) & ufafeT 1.41 <fiex u= g fovam T |
P P TWE A ERT BT B ST Fbl dTel &l AR
Bl difecd (MEL) 979 (1400 are T #3900
are AL UH) WRIGd B | M0 W Y |aifed
AR 5 HIex R q{ 4 <liex UfT AFe BT | ITHAR
IR AT BT Ya= SHoll YT & 8 SUgad Uil 17
¥ uad ol '@ 70—-90 dre Uiy @ Hew <&
TP gaex dfeld Uh.aAs.Ud. < &1 faerd fear
S 45—5.0 T UH.ATS.UH. Ui 2dcaR a9 100—150
A T St wadr 2| s % ¥ (5755 THS
Uil 8FCIR) BT gl H ¥ 2RI Aled prowad bl
3NfIH FHofl FATTBRT (414.2 TAST URT BaCIR) ITAT T07 |

AR 7ol @ Aedr AT S dgNilal § 29 Il
R Hpw RiforoRe T oy 9oy aRMTE emfud
g M| 3Id g=p uerf P IURT HHI: 2170
2096 fhIT. U 8dCaR AT | S ART IATGH dhAIH
P 176 fHAMT & YHT IR YA SR b T | Ta
rorartedt # fHam &1 T BT Th-Id] BT Jo H I+
IATE Ugfd | A6 (FOTSyA—2), TR (TISud—365),
IRTE! (STRAIYE—7) Ud 9oRT (Tavadi—67) @ 3iad
IS H HHEI: 276, 418, 32.7 U4 153 UfRrd dgla
8S | OIRT (Sf—4) § M &1 Well & IWAM ¥ I
IAed H ghg 16—17.7 U= qAT AW/ A IS
SUAR F37 W 5—7 Uferd &1 gfg <t @ 13| fHa
UY] 38R AR HFHPR B BM o & $8H & P Ig
T 1000 fH.UT. ST @) ATl &R AT 99T 2 |

IRE A B B 11660 fbAri, e, war
Flell, A= TR & ARSERAT 7 FY T ga-r
P (Ued) BT yHO fHar| R @ SudAfRr ud
Tfafafel & ufdy SIreddr YT BRA Td ddHid] Bl
S5 T UgaT v G F AT SRRl W 18
I SR @1 Td S|H 91T forar | Ua fham werr
g A=l deeie foaw 19 RidwR 7 maifra far
T forad 1850 fhaml (40 wfrerd | srfdres wfgam)
IR Forell 3 9T form |

TRI% ¥ 5448 {6 U7, SUhUS 991 T fhar AT | Al
B fhe BToRN) Hie—2 BT 647 fb.UT. UoT-dh oIl T 16

The PV clad structure was modified with shades
through agro-net and incorporation of guide for
mist air distribution. The vermiculite cement solar
desalination device (absorber area 1.13 m?) was found
best giving an output of 1.41 L m?d™. Efficiency of two
solar photovoltaic (PV) pumps (1400 Wp AC pump and
900 Wp DC pump) was increased by installing manual
tracking facility for orienting the PV arrays towards the
sun. Jaisalmer and Chandan regions were found suitable
for harnessing wind energy from surface winds, with
wind power density of 70-90 W m™. A tractor drawn
FYM applicator was developed that can place 4.5-5.0 t
FYM ha’', 100-150 mm below the ground surface. Disc
harrow with planking was found more energy efficient
(414.2 MJ ha') compared to sub soiler disc harrow
(575.5 MJ ha?).

Pastures of Cenchrus ciliaris and C. setigerus
established at 29 sites in Merta and Jayal tehsils of
Nagaur district yielded dry matter in the range of
2170 and 2096 kg ha’, respectively. On farm trials-
cum-demonstrations on improved fodder production
technologies were conducted at 176 farmers’ fields in
kharif season. With improved farm technologies at
Beenjwadia village, the increase in seed yield of moth
bean (CZM-2), clusterbean (HGS-356), castor (GCH 7)
and pearl millet (HHB 67) were 27.6, 41.8, 32.7 and 15.3
per cent respectively compared to local variety. In case
of cumin (GC 4), seed yield increased by 16-17.7 per
cent with the application of neem cake and 5-7 per cent
with marusena treatment. Popularity of animal feed solar
cooker is increasing among farmers as it led to a saving of
about 1000 kg of fuel wood per year.

A Total of 11660 farmers, farm women, students
and state officials from 12 states visited Agricultural
Technology Information Centre (ATIC) of the institute.
Many training programes (On-campus 77: Off-campus
183) were organized for farmers, 11358 farmers were
trained. The institute organized/participated in 18
exhibitions on different occasions to popularize its
technologies and to create awareness among the masses
about the activities and achievements of CAZRI. A
farmers’ fair cum farm innovation day was organized
on 19" September in which 1850 farmers (more than
40% were women farmers) participated from Jodhpur,
Jaisalmer, Barmer, Pali, Sirohi, Jalore, Nagaur, Udaipur
districts of Rajasthan.

Under ICAR Mega Seed Project, a total of 5448 kg
TFL seed was produced in kharif season. Breeder seed
(647 kg) and nucleus seed (16 kg) of moth bean var.

~ iV ~
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CAZRI Moth-2 and nucleus seed of Cenchrus ciliaris
var. CAZRI-75 (3 kg) was also produced during kharif
season under NSP.

Improving efficiency of scientific, technical and
administrative staff received high priority. Under HRD
programe, 26 scientists, 6 technical and 4 administrative
personal attended various trainings. While 50
administrative and technical personnels were provided
training at CAZRI main campus by NARM faculty.
Under the e-GRANTH project (component I of NAIP)
digitization of 353 contents/records of intellectual output
available at CAZRI library (collection of rare/old books,
institute publications, project reports, symposium,
conference, seminar proceedings, old journals and
various documents) is completed. Institute Technology
Management Unit (ITMU) facilitated signing of MoU
between CAZRI and Pratistha Industries Ltd. for transfer
of know-how related to nano-fertilizer technology.
Online System for NET/ARS-Prelim Examination in
ASRB ICAR” center, made operational during this year
and first online examination for National Eligibility Test
(NET-2014-I) was conducted, as per schedule, for 55
disciplines from March 26 - April 4, 2014 in two slots.

I thank all the scientists of the institute who
contributed significantly in research and extension
activities, which is reflected in this report and also 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 researchers, extension agencies,
farmers and other stakeholders involved in sustainable
development of the arid regions.

M. M. Roy
Director
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Natural resources appraisal, monitoring and
combating desertification

Assessment of natural resources in sandy irrigated
plain of Mathaniya and surrounding six villages showed
that groundwater level declined from 120 m below
ground level (bgl) in 1982 to 320 m bgl in 2013. Spatio-
temporal analysis of landuse/land cover of this area for
the year 2002 and 2013 indicated increase in irrigated
croplands (22.82%), settlement area (1.17%) and
decrease in rainfed croplands (26.37%) and pasture/
grazing lands (0.5%). Notably, about 0.32 per cent area
has been now utilized for solar power plant units.

Assessment of degradation in Rajasthan under
different landuse units indicated that 65 per cent of
total area was affected by desertification, out of which
wind erosion covered maximum area (66%) whereas
water erosion (17%) and vegetation degradation
(9.40%) were other major land degradation patterns
of the area.

Geomorphological and lineament mapping in
Jaisalmer, Barmer, Jodhpur, Jalore and Pali districts
of western Rajasthan indicated the dominance of
landforms of aeolian origin in 92.55 per cent area.
Amongst the 3™ order classification of landforms of
aeolian origin, parabolic dunes (35%), sand sheet
(22%), longitudinal dunes (18%) and barchans (5%)
were the major landform units.

Seasonal variations in sensible heat flux were
significantly correlated with land-air temperature
difference (R*=0.7) and surface wind speed (R*=0.55)
in an arid grassland ecosystem at Chandan.

In Sagra Mal Gopa and Shahid Birbal Branches of
IGNP-II command areas in Jaisalmer, organic carbon,
phosphorus, potassium, zinc and iron content were
higher in irrigated croplands by 101, 45, 20, 52 and 22
per cent, respectively compared to rainfed croplands.
Soil biological quality index was higher in canal
irrigated croplands than in rainfed croplands and it
was lowest in sand dunes.

In Sanchore tehsil of Jalore district, available
sulphur varied from 0.92 to 29.37 ppm with an
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average of 6.91 ppm and 57 per cent samples was <8
ppm. The sulphur solubilizing bacterial population
was very low (0 to <50) in these soil samples. The
micro-arthropod based soil quality index was higher
in pulse and oilseed based systems than in open scrub
and cereal based systems.

During active growth period of Lasiurus
sindicus, soil biological activities under different
management and grazing practices were evaluated.
Soil microarthropods abundance was correlated with
labile carbon (r=0.76), florescent diacetate activity
(r=0.73) and carbon management index (r=0.80).
Microarthropod fauna was significantly higher
under silvipasture and protected natural grassland in
comparison to the high input grassland. Also controlled
grazing was found to support higher population of soil
fauna compared to uncontrolled heavy grazing.

A field survey in Great Rann of Kachchh
indicated the dominance of halophytes such as
Aeluropus lagopoides, Cressa cretica, Suaeda nudiflora
and Urochondra setulosa in the extreme saline
environments.

Detailed survey of village Phey and Nang in Leh
showed mixed crop-livestock farming system in
both villages. Area under cultivation was 11 to 32
per cent while literacy rate was 50 per cent. Barley,
wheat, potato, sweet pea, vegetables and alfa alfa are
major crops. The extent and characteristics of the
grassy and broad-leaved weeds and associated flora
were observed depending on the degree of Hippophae
dominance under different habitats in cold arid zone.

The soil loss through wind erosion in western
Rajasthan was assessed by calculating factors of
revised wind erosion equation. Surface map of erodible
fraction and soil crust factor in Jodhpur district
indicated that the north western and middle portion
of Jodhpur district covering Phalodi and Osiyan are
more prone to wind erosion than rest of the region.

Assessment and monitoring of desertification in
Jaisalmer district showed that 56 per cent area was
affected by desertification of various types. Wind
erosion still remains the dominant form but extent of
area affected by this process has reduced from 66 per
cent in 1977 to 62.3 per cent in 2010.

During 1951-2007 periods, arid zone of north-
west India and its adjoining parts faced more droughts
during 1961-70 and 1981-90 compared to other
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decades. During this period, farmers of this region
had to cope with 4 to 7 consecutive drought years
when the drought spell was of two or more years.

In the four districts surveyed, C content in different
landuses was highest in Pali and lowest in cultivated
soils of Jaisalmer district. Carbon status up to 45 cm
deep soil profile was highest in forest land followed by
pasture lands. Impact of different agroforestry systems
on soil C stock revealed that the silvopastoral systems
have more potential to sequester carbon in arid soils.

Biodiversity conservation, improvement of
annuals and perennials

Twenty two accessions of Lasiurus sindicus and
11 of Prosopis cineraria were collected from arid
region of western Rajasthan. Eleven germplasm of
Grewia tenax and three of Indigofera oblongifolia were
collected from different habitats in Jaisalmer district.
In the field gene bank, 14 varieties of mung bean, 34
varieties of clusterbean five genotypes of Cenchrus
ciliaris, one variety of C. setigerus and 37 varieties of
Ziziphus mauritiana were maintained, evaluated and
characterized.

Cenchrus ciliaris genotype IMTCC-10-7 had
maximum green fodder yield (14760 kg ha-1) followed
by IMTCC-10-2 (14370 kg ha') and IMTCC-10-5
(12730 kg ha') after four years of establishment. C.
setigerus genotype VTCS-4 had maximum green fodder
yield at Jodhpur (5860 kg ha') and Pali (6685 kg ha™).

Pearl millet male sterile line CZMS 21A recorded
the highest grain yield (3858 kg ha!). Hybrids 88004A
x CZI 2004/8, HHB67 and GHB 538; populations
CZP 9603 and CZP 2K-9; inbreds CZI 2010/14, CZI
2012/13 and CZI 2012/5; male sterile lines ICMA
93333, ICMA 97111, CZMS 5B and CZMS 8B were
found promising for high temperature tolerance.
Three new hybrids (ICMA 92777 x CZ12004/7,ICMA
00444 x CZI2007/9, CZMS 1A x CZ12010/5) and one
new population (CZP2K-9) were contributed to the
All India Coordinated Trial. Hybrid (ICMA 88004A x
CZI 2004/8) was contributed to the advanced hybrid
and population trial.

Among twenty four germplasm of fodder sorghum
evaluated at RRS Bhuj, cultivar CAZRI FSC 3 gave the
highest stover yield (9736 kg ha™!) followed by CSV-15
(8769 kg ha').
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Stabilized mutants of mung bean (CZM-17, CZM-
16 and CZM-41) produced higher grain yield (708
- 833 kg ha') as compared to parent varieties (417-
521 kg ha') and matured in 55-56 days. Clusterbean
genotypes GR-5, GR-4 and GR-1 were high yielders
(396-435 kg ha') and matured in 78-80 days.

Cowpea variety DC-47-1 was identified for the
southern India as it exhibited superiority for grain
yield, dry fodder yield and was resistant to the YMV
and anthracnose diseases. AK-53, an early maturing
variety of horse gram, was identified for release in
Rajasthan, Gujarat, Uttarakhand, Chhatisgarh and
Maharashtra.

The dry fruit yield of ten years old 24 accessions
of S. oleoides shrubs varied from 0.103 to 1.638
g. Fifteen-month-old seedlings of eleven half-sib
progenies of A. senegal were 28.7 to 45.5 cm in height
while collar diameter varied from 0.33 to 0. 60 cm. In
kair (Capparis decidua), root shoot ratio was higher in
seedlings raised in hollow pipes (0.84) as compared to
those raised in poly bags (0.63).

Out of eighteen cactus pear accessions introduced,
accession # 1270, 1271, and 1308 successfully adapted
to Jodhpur and Gujrat conditions.

Thirty six essential characteristics and two special
test characteristics (tolerance against abiotic and
biotic stresses) were incorporated in descriptors of
pomegranate under the Distinctiveness, Uniformity
and Stability (DUS) test guidelines. Amongst twenty
two varieties of Ziziphus mauritiana, Tikadi, Illaichi,
Jogia, Gola and Umran were found to be the most
adapted to arid environment.

In F3 progenies of watermelon (Citrullus lanatus),
maximum seed yield per plant was recorded in progeny
DRB-653 x DRB-661-1 (698.3 g) followed by SKNK-
679 x EC-677168 (620.0 g). In germplasm evaluation
trial of 21 watermelon accessions, SKGPK-22 gave
maximum seed yield of 337.6 g plant-1 followed by
SKGPK-21 (301.3 g per plant).

RAPD analysis of 13 putative varieties of Punica
granatum; 9 Carrisa carandas and 13 Cordia myxa
accessions was performed and 17 novel gene
sequences were submitted to NCBI, USA. Thirty eight
novel gene sequences for cumin, coriander, fenugreek
and fennel were submitted to NCBI, USA database to
document Indian seed spices biodiversity.
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Under ICAR Mega Seed Project, a total of 5448 kg
TFL seed was produced in kharif season at CAZRI,
Jodhpur farm. Breeder seed (647 kg) and nucleus
seed (16 kg) of moth bean var. CAZRI Moth-2 and
nucleus seed of C. ciliaris var. CAZRI-75 (3 kg) was
also produced during kharif season under NSP.

Integrated arid land farming system research

Seven hectare integrated farming system (IFS)
model generated 845 man-days and gross returns of
4,59,826 with a B:C ratio of 1.76. Six adult cattle units
(4 cows, 8 bucks and 4 rams) maintained in this IFS
unit produced 7712 litre milk and 291.8 kg meat.

Highest cumin (539.2 kg ha') and psyllium
(803.9 kg ha') yields were obtained in rotation
with clusterbean and 4.5 t ha' manure application.
Incidence of wilt and blight in cumin was 39 and
32 per cent lower with the use of neem cake and
biopesticide spray compared to no manure and no
pest control treatment.

Pearl millet in rotation with clusterbean gave more
grain yield (1143 kg ha') compared to its continuous
cultivation (1094 kg ha'). The maximum grain yield
(2401 kg ha'') was obtained with the application of 5
t FYM along with 40 kg N ha™'. The available nitrogen
in soil was highest (93.1 kgha') in 5t FYM + 40 kg N
ha treatment and lowest in control (52.7 kg ha™). The
yields of sole pearl millet and clusterbean sown in the
month of July were 1665 and 1018 kg ha™', respectively
while the yields of August sown crops were 720 and
587 kg ha™.

Foliar spray of 0.125 per cent ZnSO, reduced the
adverse effect of exposure to high temperature in wheat
and mustard by 16.9 and 3.4 per cent, respectively
compared to water spray.

Total of 56 relationships between height and age of
tree and 22 relationships between collar diameter and
age of tree for three provenances of Acacia tortilis, 12
provenances of A. senegal and two provenances of A.
albida were developed.

Total system productivity of rejuvenated ber based
agri-horti system was highest (6384 kg ha) in ber +
mung bean under 6x6 m and lowest in ber + pearl
millet under 6x12 m spacing (1928 kg ha™).

In henna based agroforestry system in Pali region,
highest henna dry leaf equivalent yield (1345.5 kg ha™)
was recorded under sole henna followed by 2.4 m strip
cropping (1251.9 kg ha'). The maximum forage yield

~5 o~
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of 9238 kg ha from intercropped Cenchrus setigerus
grass in Pongamia based agroforestry system was
recorded with 5t FYM ha'’.

Among different agri-horti and agri-horti-silvi
systems the maximum growth of trees was recorded
when intercropped with crops compared to their sole
cropping. Lasiurus sindicus produced 6355 kg ha!
fodder yield when intercropped with citrus without
affecting the growth of trees.

Application of 10 to 30 kg N ha! in groundnut gave
27 to 56 per cent higher pod yields and application
of irrigation at 0.7-0.5 ETc recorded 18-58 per cent
lower pod yields as compared to full irrigation.

Inoculation with Bacillus subtilis  REN15N
increased groundnut pod yield by 26 and 17 per cent
when EC of irrigation water was 0 and 3 mmhos cm
respectively, while inoculation with Bacillus firmus
JN22N increased the pod yield by 17 and 13 per cent
at 6 and 9 mmhos cm™ EC of irrigation water.

Application of 20, 30 and 40 t FYM ha™ increased
the yield of Citrullus vulgaris var. Fistulosus by 43.3,
83.9 and 87.4 per cent over control under rainfed
production system.

Clusterbean variety RGC-1066 gave highest seed
yield (882 kg ha') in summer season and its yield was
14.16, 8.61, 17.85, 32.77 and 30.84 per cent more than
that of RGC-936, HG-2-20, GG-2, NBPGR-101 and
NBPGR-102, respectively.

Broad leaved weeds including Amaranths blitum
(52.6%), Celosia argentia (18.7%) and Digera muricata
(13.2%) were predominant in clusterbean based
intercropping system. Two hand weedings given at
25 and 45 days after sowing resulted in highest weed
control efficiency (84.2%). Sole clusterbean gave highest
clusterbean seed equivalent yield (533.2 kg ha™).

Beneficial enzyme activities in the rhizosphere of arid
crops 5-122 per cent enhanced due to seed inoculation
with biophos. Application of different nano-nutrients (P,
Zn, Mg and Fe) enhanced the grain yield of pearl millet
and clusterbean by 12 and 31 per cent.

Integrated land and water resource management

Pasture grasses, Cenchrus ciliaris and Cenchrus
setigerus, established at degraded grazing land of
Beriganga area gave dry matter yield of 1.6-1.7 t ha’,
which was higher than that of natural grass vegetation,
comprising mainly of Aristida sp. and Dactyloctineum sp.
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At Beriganga area one gabion structure and five
sand filled check dams were constructed. Capacity of
nadi was increased by 400-500 m®. Average runoft was
26 per cent of total rainfall, out of which net storage of
50.4 per cent of runoff (633.5 m*) was recorded. Higher
moisture in upstream was useful for regeneration of
vegetation which further reduced soil erosion.

Berania, Dungarpur, having predominantly tribal
population, was selected for intervention program.
Quality seed of paddy variety Pusa-Sugandha (263 kg)
and black gram variety PV-31 (250 kg) was distributed
to farmers. Seedlings of improved genotypes of
pomegranate (450) and lemon (350) were also
distributed to farmers. For livestock improvement, 3
bucks and 7 rams of Sirohi breed were given to selected
farmers of watershed area. The improved varieties and
practices increased paddy yield from 1.8 tha’to 3.6t
ha' and black gram yield from 0.24 t ha' to 3.6 t ha™.

Pearl millet grain and straw yields in the Bhambore
khadin (watershed) increased by 20.19 and 12.15
per cent due to foliar application of NPK over water
sprayed control that recorded 1530 and 2758 kg ha™
grain and straw yields, respectively.

Performance of perennials at rocky stony site of
Bhopalgarh revealed that henna gave highest yield
of leaves (1493.1 kg ha') and fuel wood (5850.6 kg
ha'). Among four grasses planted in the rocky area,
Cenchrus ciliaris performed best.

Theleastreductionin grainyield under deficit water
supply of 40 per cent of field capacity was recorded
in barley (10.8-32.9%) followed by fenugreek (23.7-
25.8%) and mustard (29.2-34.6%) in arid Gujarat.

Three rainfall events of 181.4 mm in September
filled the farm pond in Bhuj up to its maximum
capacity of 2.85 m depth. The water depletion during
October to December was at the rate of 1.11 cm
day'. The mean sediment loss from cropped fields
corresponding to three rainfall events in September
was 49-361 g L.

Improvement of livestock production and
management

The average lactation yield of Tharparkar cattle,
maintained on Cenchrus dominated pasture with
concentrate supplement, was 2079 liter and the
average daily milk yield was 6.8 liters. The body
weight of male kids of Marwari and Parbatsari goats
and Marwari sheep was more than that of female kids
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up to 12 months of age. The average lactation length
and peak milk yield were 242.3 days and 1.2 litres for
Marwari and 230.7 days and 1.5 liters for Parbatsari
goats. The cactus cladodes were acceptable to animals,
reduced water requirement and increased nutrient
digestibility without affecting health of the calves. The
average daily water intake of stall-fed Tharparkar and
Rathi cows per kg dry matter intake was 3.24 and 4.76
liters, respectively.

Prosopis juliflora pod based concentrate mixture
increased milk yield and average body weight gain of
arid cattle compared to control group. The inclusion
of P, juliflora pods in concentrate mixture for cattle
had no adverse effect on health, production and
reproduction as compared to standard concentrate
mixture.

The routes of migration revealed that 0.06 per
cent of the urban land, 29.06 per cent of cropland
and 48.57 per cent of fallow lands were utilized by
migrating animals for grazing and resting purposes.
An increase of total 7072 liters of milk yield was
obtained from 52 cows and 83 buffaloes due to multi
nutrient block feeding. An increase of 11 to 30 per
cent was observed in daily milk yield of goats from
multi nutrient mixture (MNM) supplement.

Plant products and value addition

An optimum dose of ethephon was identified
for maximum production of oleo-gum resins from
guggul without any adverse effect on the plants. Oleo-
gum resin production ranged from 0.4 to 22.4 g per
plant at Horticulture Block, while it ranged from
6.4 to 75.9 g per plant in Beriganga area. A direct
relationship was observed between collar diameter/
bark-thickness of plants and ethephon induced oleo-
gum resin production.

Integrated pest management

The survival of Trichoderma harzianum,
Metarrhizium anisopliae and Paecilomyces lilacinus
alone and in different combinations in neem powder
and neem cake (1%) amended soil revealed that
combining these bio-control agents with neem powder
(400 kg ha') reduced incidence of charcoal rot and
termites in clusterbean and root knot in chilies.

Moth bean entries ICKPP/AK-8 of AICPIP and
CZM-1, CZM-2, RMO-225 and RMO-423 of field
gene bank were free from the attack of yellow mosaic
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virus (YMV) while IC311434, IC 311436 and PLMO-
198 were resistant to root diseases.

In initial coordinated varietal trial, entries GR-16
(8.3%) and GR-20 (20%) were classified as moderately
resistant genotypes. Incidence of mites ranged from
1.44-1.89 per leaf in various accessions of clusterbean.
Whitefly incidence varied from 0.56 per leaf (GR-2) to
1.89 per leaf (GR-7). Incidence of jassids was 0.67-1.56
per leaf in different varieties, lowest being in GR-7.

In mung bean, incidence of YMV was in the range
of 0.89-6.1 per leaf while incidence of whitefly and
jassids ranged from 1.44-4.56 per leaf and 1.22-3.44
per leaf, respectively. KM 1304 had highest number of
jassids but the incidence of white flies and jassids was
lowest in KM 1305 (1.22 per leaf).

Abundance of insect pollinators of ber were
observed under agro-climatic conditions of Pali,
Jaisalmer, Bikaner and Jodhpur and it was found that
the rainfall influence the activity of the pollinators.
Maximum number of pollinators was observed at Pali
followed by Jodhpur location.

The highest rodent population density was
recorded in horticulture (39.24%) followed by silvi-
pastrol (35.44%) and agri-pastrol systems (25.32%).
Tatera indica (63.29%) was the dominant species. Four
species were recorded for the first time in this area.
In Narmada Canal Command area near Sanchore,
seven species of rodents were trapped. Meriones
hurrianae was predominant species. Single exposure
of anticoagulant rodenticides flocumafen and
difenacoum (0.005%) in no choice condition resulted
in absolute mortality in R. rattus and Bandicoota
bengalensis, whereas, in T. indica two days exposure
to flocumafen and difenacoum (0.005%) yielded 100
and 50 per cent mortality, respectively.

Non-conventional energy sources, farm
machinery and power

The PV clad structure was modified with shades
through agro-net and incorporation of guide for mist
air distribution. The developed hybrid ber grader was
successfully operated with modified PV mobile unit.
PV winnower cum dryer with improved tunnel was
successfully used for dehydrating onion and integrated
three in one device for drying crushed watermelon
and tomato slices. The vermiculite cement solar
desalination device was found best giving an output of
1.41 L m* day™. A reversed absorber type solar dryer
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modified by introducing solar radiation from the
underneath of the glazed collector for charging the
unit through PCM material was fabricated. Efficiency
of two solar photovoltaic (PV) pumps (1400 Wp PV
array with 1 hp AC pump and 900 Wp PV array with
1 hp DC pump) was increased by installing manual
tracking facility for orienting the PV arrays towards
the sun. The maximum discharge of both the pumps
at 5 m total head was 4 L s™".

Jaisalmer and Chandan regions were found suitable
for harnessing wind energy from surface winds, with
wind power density of 70-90 W m™. The cumin cleaner
cum grader was modified by enhancing the speed of
blower, changing the oscillation unit and increasing the
linear displacement of the screens. A tractor drawn FYM
applicator was developed that can place 4.5-5.0 t FYM
ha, 100-150 mm below the ground surface. Disc harrow
with planking was found more energy efficient (414.2 MJ
ha) compared to sub-soiler disc harrow (575.5 MJ ha).
A machine for rotary threshing was developed to extract
watermelon seeds.

Socio-economic investigation and evaluation

Women had 84 per cent share in total labour
employment under MNREGA. Average earning
per family per annum was 7369 from 82.6 days
employment. Human migration reduced by 45 per
cent with implementation of this scheme.

The camel breeding enterprise with average herd
size of 40 animals in Kachchh region of Gujarat was
financially viable at 12 per cent discount rate in terms
of NPV, BCR and IRR criteria. Traders played major
role in purchase of animals from breeders. Average
net return worked out per household per year was
% 62,687 with B:C ratio of 2.80 in arid Gujarat.

In transitional plain of Luni basin of Rajasthan
(Pali district) pressurized irrigation system (PIS i.e.
drip irrigation) adopter farmers were middle aged
(46.4 years) and had medium land holdings (5.8
ha); saving in various inputs (100%), reduction in
drudgery (100%), better quality produce (90%) and
increased production (77%) were perceived as main
benefits for continued adoption of PIS.

Technology assessment, refinement and transfer

Pastures of Cenchrus ciliaris and C. setigerus
established at 29 sites in Merta and Jayal tehsils of
Nagaur district gave average dry matter production of
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Executive summary N e 4

2170 and 2096 kg ha’, respectively. On farm trials-
cum-demonstrations on improved fodder production
technologies were conducted at 176 farmers’ fields in
kharif season.

Use of improved technologies of kharif crops
significantly increased seed yield in all production
systems under rainfed condition as compared to
farmers’ practices. However highest yield increase was
recorded under small production system (46.35%).
The survival percentage of goonda was higher than
ber whether irrigated with saline water or good
quality water.

With improved farm technologies at Beenjwadia
village, the increase in seed yield of moth bean (CZM-
2), clusterbean (HGS-356), castor (GCH 7) and pearl
millet (HHB 67) were 27.6, 41.8, 32.7 and 15.3 per
cent respectively compared to local variety. In case
of cumin (GC 4), seed yield increased by 16-17.7 per
cent with the application of neem cake and 5-7 per
cent with marusena treatment. Rodent control success
with single baiting of zinc phosphide ranged from
54.5-62.96 per cent in pearl millet, mung bean, moth
bean and clusterbean fields on 15™ day after treatment.
Integrating zinc phosphide with bromadiolone as a
follow up treatment proved best and registered 76-
81.8 per cent rodent control success in rabi crops.

In Sargiya Khurd village of Bhopalgarh tehsil, 23
per cent of population was found undernourished of
which 14 per cent cases were of mild, 6.5 per cent of
moderate and 1.8 per cent of severe under-nutrition.
Three fourth (74%) population was food secured,
while 26 per cent was mild and 10 per cent moderately
unsecured.

Different types of improved weeders were
distributed and demonstrated among the farmers for
field performance evaluation in SUMAMAD adopted
villages Bhujawar and Rohilla Kalan. Farmers liked
single slot improved kassi compared to traditional
kassi due to its light weight and better weeding
efficiency. Farmers were keen to use animal feed solar
cooker as it saved about 1000 kg of fuel wood per year.

Outreach extension activities

Under Tribal Sub Plan (TSP) 2997 tribal people of
five states were benefitted from various interventions
undertaken under the plan like water management,
horticulture, soil amelioration, soil fertility, livestock
management, HRD trainings, etc.
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A Total of 11660 farmers, farm women, students
and state officials from 12 states visited Agricultural
Technology Information Centre (ATIC) of the
institute. Many training programes (On-campus 77:
Off-campus 183) were organized for farmers, 11358
farmers were trained.

A farmers’ fair cum farm innovation day was
organized on 19" September in which 1850 farmers
(more than 40% were women farmers) participated
from Jodhpur, Jaisalmer, Barmer, Pali, Sirohi, Jalore,
Nagaur, Udaipur districts of Rajasthan.

The institute organized/participated in 18
exhibitions on different occasions to popularize its
technologies and to create awareness among the masses
about the activities and achievements of CAZRI.

Other institute activities

Under HRD program, 26 scientists, 6 technical and
4 administrative personal attended various trainings.
While 50 administrative and technical personnels
were provided training at CAZRI main campus by
NAARM faculty. Six workshops, two brain storming
session, one convention and eight trainings were
organized at institute.

Under the e-GRANTH project (component-
I of NAIP) digitization of 353 contents/records
of intellectual output available at CAZRI library
(collection of rare/old books, institute publications,
project reports, symposium, conference, seminar
proceedings, old journals and various documents) is
completed.

During the period under report the Institute
Technology Management Unit facilitated signing of
MoU between CAZRI and Pratistha Industries Ltd.
for transfer of know-how related to nano-fertilizer
technology. One IPR workshop with NLUJ was
conducted.

Online System for NET/ARS-Prelim Examination
in ASRB ICAR center, made operational during this
year. First Online examination for National Eligibility
Test (NET-2014-I) was conducted, as per schedule, for
55 disciplines from March 26-April 4, 2014 in two slots.

~ 12 ~
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he 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.

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
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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 induced paradigm shift in the resource use
pattern in the region and land productivity, but also
has put serious strains on the natural resource base,
threatening sustainability of the arid ecosystem.

The cold desert region of India is characterized by
harsh climatic condition. Temperature fluctuations
are extreme, which some time goes down to as low
as -40°C. Some time in summer months, temperature
reaches to as high as +40°C. Average precipitation is
about 90 mm. Livestock farming and crop-livestock
mixed farming forms the spectrum of economic
activities in rural setting of the region. To address the
problems of production systems of cold arid regions,
a Regional Research Station at Stakna, Leh established
on 18" August, 2012.

Mandate

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

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

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

* 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

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

~14 ~



Themes identified to address institute mandate

Theme
1

10

Title

Natural resource appraisal, monitoring and
combating desertification

Biodiversity conservation, improvement of
annuals and perennials

Integrated arid land farming system research

Integrated land and water resources
management

Improvement of livestock production and
management

Plant products and value addition
Integrated pest management

Non-conventional energy sources, farm
machinery and power

Socio-economic investigation and evaluation

Technology assessment, refinement and training
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* To provide 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
(IRQ).

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

AR H BRI FHaTNAT B ReIfa
Staff position during 2013-14

Post Number of posts
Sanctioned Filled Vacant
Director 01 -
Scientific
Principal scientist 13 03
Senior scientist 25 13
Scientist 50 36
Technical
Category I 190 53
Category II 12 01
Category III 05 04
Administrative
Class I 03 01
Class IT 42 17
Class I1I 33 +04
Supporting
Skilled 228 43
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technologies and outreach programs of the Institute.
CAZRI is presently having about 600 employees on its
pay roll. Presently 89 scientists of various disciplines
are posted in the institute.

Institute has a wide collection of books (22335)
and journals (56602 back volumes) in its library
named after Dr. PC. Raheja at headquarter. The
Environment Information System India (ENVIS)
centre on desertification also placed in this library.
All the Regional Research Stations are linked with
Consortium for e resources in Agriculture (CeRA)
by static ID. Besides this Regional Research Station,
Jaisalmer is having 1330 books, Regional Research
Station, Bikaner having 990 books, Regional Research
Station, Bhuj having 676 books, Regional Research
Station, Pali is having 1417 books and KVK Pali is
having 360 books in their respective libraries.

gIdTIerdl H a9 2013—2014 ¥ HI B T gHRE
New acquisitions in HQ and RRS libraries of CAZRI for financial year 2013-14

HQ RRS
Jodhpur Pali
Books 297 22
Reports 261 -
Indian journals 102 -
CAB-CD from 1975-2012 1 -

=
=1
=
-

el JRIBIAd T MR GAfaRv a1 UG (TA1a9) ds
Raheja library and Environment Information System India
(ENVIS) centre

HRIT H1.P.31.°. §RT A9 FAEA TR AHHRT T
B dlel ATUh Hcdd Bl Ub R | v #
TAdUA §RT ST A @I §e3-c (100 THETIITH) ar

RRS RRS RRS KVK
Bikaner Bhuj Jaisalmer Pali
35 39 44 45
15 13 - -

TR BT P A YdE 3BT (THUHY)
Agricultural Knowledge Management Unit (AKMU) of
Institute

The Institute is a part of the ICAR-wide network
of human resources information. Its computer hub
at the Agricultural Knowledge Management Unit
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(AKMU) is working with the IASRI-developed
software PERMISNET, PIMS and HYPM. Institute
has developed office automation system accessible
in institute website. Statistical software developed
by CAZRI has been uploaded in its website for its
scientists. Forty five new computers with licenced
software and 2 servers are added this year. SAS is
available to its employee through AKMU. For the
access to these facilities, Institute has high speed
internet connectivity (100 Mbps) through NKN.

The financial statement (budget) and the revenue
generated during the reported period are given in
respective tables.

golc 2013—2014 (I U H)
Budget 2013-14 (Lakh Rupees)

Head of expenditure Funds allocated Expenditure
Non-plan Plan Non-plan Plan
Establishment charges 3489.32 - 3489.42 -
Wages 35.68 - 33.03 -
Overtime allowances - - - -
Travelling allowances 15.60 15.00 15.59 14.98
Other charges including equipment+TSP 2415.48 255.00 2415.13 254.81
Works including maintenance 81.42 5.00 81.42 5.00
Total 6037.50 275.00 6034.59 274.79
Ty 2013—2014 & I U ISR
Revenue generated during year 2013-14
Particulars Amount ()
Sale of farm produce 1830916
Sale of land 82611
License fee 1062993
Interest earned on loans and advances 2343320
Analytical testing fee 360500
Applications fee from candidates 30700
Interest on short term deposits 7129980
Income generated from internal resource generation 255765
Net profit in revolving fund 438065
Recoveries from loans and advances 4061405
Miscellaneous receipts 3783421
Total 21379676
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el A 13 S Bl ORI B
sfeofi—gdl e H uger| AEYE SrU SITHA
B AR A F T UP WEN 94 16 ST b
|HUT I H Al 81 AT AR 9 TR @ e
P BT 9 W A9 B TAT| 59 q¥ AR DI
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B (<19%) Rafs & 73 (7 1) | IR IR TR
et # AT aul (AT auf | >59%) aof P TS |
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(>20 ¥ 59%) X | Th &3 H Ry ufg s & ARFIY
sifel @1 o 2 # fawmn T 2

he southwest monsoon touched southeast

border of Rajasthan on 13" June. The monsoon
advanced rapidly and covered the entire state by 16"
June, about a month earlier than the normal date. Its
withdrawal from western Rajasthan commenced from
9% September. During the monsoon season, rainfall
was normal (+19% of normal rains) in Bikaner,
Hanumangarh, Jhunjhunu and Sikar districts, and it
was deficit (<19%) in Ganganagar district (Fig. 1).
Jodhpur and Barmer districts received abnormal rains
(>59% of normal rainfall). Churu, Nagaur, Jaisalmer,
Jalore and Pali districts received excess rains (>20 to
59%). Weather data of five arid stations is shown in
Figure 2.

o 1 ool o # <f-—ufded A aut (@A)

Fig. 1 South-west monsoon rainfall (mm) in western Rajasthan
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Fig. 2 South-west monsoon rainfall (mm) in western Rajasthan
Yh ISR B 12 Tl 7 AT drat o /1R qut (ML) T s 9 ¥ fAEe (%)
Monthly rainfall (mm) during monsoon season and its deviation (%) from normal in 12 arid districts of Rajasthan
June July August September
District Rainfall Deviation Rainfall Deviation Rainfall Deviation Rainfall Deviation
(mm) (%) (mm) (%) (mm) (%) (mm) (%)
Barmer 51.8 89.1 130.7 47.5 158.8 83.2 90.6 122.6
Bikaner 21.8 -25.5 86.5 0.9 117.1 56.9 7.8 -80.1
Churu 39.2 3.9 161.7 27.7 158.7 56.0 46.8 -1.8
Ganganagar 16.0 -37.3 52.3 -34.0 85.9 32.3 0.0 -100.0
Hanumangarh 44.4 38.0 88.3 -14.6 126.0 51.1 24.1 -27.9
Jaisalmer 31.5 62.4 48.2 -18.8 124.3 118.4 7.0 -69.3
Jalore 72.6 110.4 147.0 -8.7 155.7 17.8 163.7 146.5
Jhunjhunu 29.9 -43.6 198.1 29.4 158.0 9.7 73.4 22.4
Jodhpur 60.1 115.3 130.4 19.1 159.3 68.4 138.1 225.0
Nagaur 36.3 -14.6 138.9 -2.6 178.2 53.6 115.5 143.7
Pali 74.6 77.9 161.1 -9.1 184.2 20.5 115.9 55.3
Sikar 27.9 -42.2 189.3 13.3 180.4 34.6 59.4 11.7
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Theme 1: Natural resources appraisal, monitoring and combating desertification

RIS & Yh &A1 4 Pl AATEHl Bl
TP uaieH

U= ORI @ 4 PN STerarg &3l & feg gror
TR TR UIGHidd Gl & F9er & oIy 50 AT d i
B =TI fHar T | IS G W B G BH
PH A WMl F 3ds Thes by Y| 3T & oy
R HIE SYTE (3MSIRTY, TANEUATH—4, THUAYGH
IR TAURT Sel), &F AUl AR AEHE IMdbsl Bl
STINT IR UTHfad AT &) AT @l T |

HATAT T AU & B 19 &1 el Rifaa a5
DI UTPpiad FAEH BT Jedidh I8 3 & & 1o
BI 3T o 2.5 SH WA URT WeR § S @R
o % URfATE S # ST 21 STl WK 6.24 Hiex
gfer af @1 Ifd | ge R T 2| |9 1982 H 2013 dH
B Y AT H ST TR O A Ugd T 7; 9
-9 @RI 8 T 2 39 SR fAd @ Ugrar # 25
H 25 T ORI 2FR B AREE oM ® 9 fbar o=
BRI S HUTH, @19, 5 U9 d8gd onfe a1 W F |
T 2013 ¥ AT &F H oIl WK 18223 Hlex ¥ R
PR 30493 HIeX TP UZH AT & HoRawy [HAM 39
BURI—TSI/AEGH, RS, FORI—SIRIATYH, TAR—1g/
BT, MOR—CI, @ Uedl T4 UF gedl TH—Tg,
B Tshl BT AUAT I T |

¥ 2002 3R 2013 @& fofg Shemsyw omiRd yf
SR 3TeeTed & RMHG—dMde f[aeeyr (R
1.1) ¥ Udl Fadr g o Rifod @ vd g9mEe a9 |
AT 22.82 UG 1.17 &3 @ gfg g8 © AR a9 mamRa
Wl U9 TRAME/RTS 7 § %A 26.37 T4 0.5 Hfcrera
&3 B HH 9 TS T | T 0.32 TR &7 3fd R
St GaAl & forg IuAnT # forar W @7 B

HORAATBRUT B AU T6 2
RTSTRT H HORAATHROT bl AR YR G SUUB

% IZARYA—UT 6—TSIG3NMSHH (2012—13) BT AR
A AARGEE B T | AORRIIHRT FT 3fdHerd

Integrated natural resources monitoring in arid
Rajasthan

A village level monitoring of natural resources has
been initiated with 50 identified sites encompassing 4
agro-climatic zones of western Rajasthan. The study
is based on interpretation of natural resources using
satellite remote sensing (IRS LISS-IV, FMX and MX
data), field survey and ancillary data.

Assessment of natural resources in sandy irrigated
plain of Mathaniya and surrounding 6 villages
showed that average quality of ground water is 2.5 dS
m™, which comes under first category of saline water.
Substantial decline in groundwater level during the
period between 1982 and 2013 has been observed
owing to irrigation pressure; 120 m below ground
level (bgl) in 1982, 180 m bgl in 2008 and 320 m bgl
in 2013. This decline in ground water level is directly
linked with the change in cropping pattern over the
years. Primary data indicated that pearl millet-mung
bean-moth bean-clusterbean based cropping system
of 1990s have been changed to cotton-onion/wheat-
castor - pearl millet - cumin/garlic - carrot - onion -
cabbage-wheat based cropping system in 2013. There
is a major decline in productivity of chilli (25 t ha™
- 2.5 tha') during this period.

GIS based spatio-temporal analysis of landuse/
landcover (Fig. 1.1) for the year 2002 and 2013
indicated increase in irrigated croplands (22.82%),
settlement area (1.17%) and decrease in rainfed
croplands (26.37%) and pasture/grazing lands (0.5%).
Notably, about 0.32 per cent area has been now
utilized for solar power plant units.

Desertification status mapping-Cycle II

An wupdated map of desertification status
in Rajasthan has been prepared using IRS-P6-
AWIES satellite data of 2012-13. The assessment
of degradation wunder different landuse units
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Fig. 1.1 Spatio-temoral changes in Landuse/landcover units in Mathaniya & surrounding villages

(R 12 ud wRoft 1.1) a8 g9 € f wowers & (Fig. 1.2 & Table 1.1) indicates out of total 23426072.45
Hol 2342607245 TaCIX &F @I faf=1 Sumdl @ | ha (65% of total area), wind erosion covers maximum
E??T JaGIT BT © | forgd arg orRed gRT waifde  3r¢d (66%) whereas water erosion (17%), salinity/
66 URITIT &5 § Siel eRET T 47 uRerd &= A alkalinity (1.44%), water logging (0.05%), vegetation

5 & : degradation (9.40%) and rocky/barren condition
! EINT 144 &, W g1 (5.90%) are other land degradation patterns of the area.
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Fig. 1.2 Desertification map in Rajasthan
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Table 1.1 Area under different land degradation units in Rajasthan

Desertification/land degradation units
Barren-wind erosion (Bel)

Agriculture unirrigated-wind erosion (Del1&2)
Dune/sandy area-wind erosion (Ee1&2)
Agriculture irrigated-wind erosion (Ie1&2)
Land with scrub-wind erosion (Sel)
Barren-salinization (Bs2)

Agriculture unirrigated-salinization (Ds1&2)
Agriculture irrigated-salinization (Is1&2)
Land with scrub-salinization (Ss1&2)
Agriculture unirrigated-water logging (D11)
Dune/sandy area-water logging (E11&2)
Agriculture irrigated-water logging (I11)
Agriculture unirrigated-water erosion (Dw1&2)
Dune/sandy area-water erosion (Ewl)
Forest-water erosion (Fw2)

Agriculture irrigated-water erosion (Iw1)
Land with scrub-water erosion (Sw1&2)
Forest-man made (Fm2)

Others man made (Tm1&2)

Forest-vegetal degradation (Fv1&2)

Land with scrub-vegetal degradation (Sv1&2)
Rocky area (R)

Total degraded area in Rajasthan

No apparent degradation (NAD)

Total geographical area

0.05 fererd & o dom 9.40 Ufawrd &= § g9wfa g
STIBTAT BTl © |

et IoRAE H RSRMR®IEST ta i ai—<y
@ HEfR

I Yoige 1:50000 UM WX RRMR®GEST gd
AT @ TR WR R AFRE &7
R | ufdadl ORI @ SR, aeWR, SR,
SR d el 7l & §oT 3593828 a7 fhairfier
SFhA BT SNATETH TR Are=0T fhar 1 s

Area (ha) Area (%)
434475.17 1.85
3237591.28 13.82
9268231.29 39.56
1436695.12 6.13
1047038.21 4.47
49607.26 0.21
154962.81 0.66
71413.76 0.30
61169.14 0.26
6070.62 0.03
2878.67 0.01
1593.04 0.01
1017320.00 4.34
68272.64 0.29
160308.46 0.68
1894779.61 8.09
895473.69 3.82
167.08 0.00
33733.38 0.14
816615.32 3.49
1385206.20 591
1382469.70 5.90
23426072.45 100.00
11135735.05

35607373.00

Geomorphological and lineament mapping in
western Rajasthan

This is a part of NRC-national level mapping of
geomorphology and lineaments at 1:50k scale. GIS
based mapping carried out in 35938.28 km? area of
Jaislamer, Barmer, Jodhpur, Jalor and Pali districts of
western Rajasthan indicate dominance of landforms
of aeolian origin in 92.55 per cent area (Table 1.2).
Amongst the 3™ order classification of landforms of
aeolian origin (Table 1.3), parabolic dunes (35%), sand
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Table 1.2 First level classifications
Origin Area (km?) Area (%)
Structural 75.60 0.21
Denudational 1216.31 3.38
Fluvial 975.57 2.71
Coastal 254.35 0.71
Aeolian 33260.62 92.55
Anthropogenic 5.47 0.02
Water bodies 150.35 0.42
Total area 35938.28 100.00

92.55 TfIeTd & H NI &I U Ul AT (AR 1.2) | XA
BRI I RISl & I ooft & e & sraR
(AR 1.3) TRAARID ITIDBT KU (35%), AUS T (22%),
g aTgdT WU (18%) AR wRAH (6%) T
YIHIIT & | SR UReHl SEqR Ud SierR forell |
XA BRI I Sulc UgHe (3%) A1 T U@ ampid
ot T € (R 1.3) 1

¥ IRTME TRRfS 4 Sl g R fafm

Ui e died (26°50'83" T; 71°18'83" 9) W
h ARMME A RRefaer § gen A oRads v
I YaTE W SAIC SUUE ¥ s 10 Wex Fd HRH
SR gRT JAfRel URIEvT fhd T | il e Heal
BT TRIET0T, IS Afed ol Forad H =TT gaq
R & a1 BN & W@9Id Pl F9 & foy fbam mam
i AT & YF T el 9NT H 9 &G RS ol

A 1.3 31 IR U SUUE o § <@ M1 Soid yaHe ()

AR 1.3 X R SO~ INHadl & I 4o &

Table 1.3 Third level classifications of aeolian landforms

Area (km?) Area (%)
Sand sheet 7296.09 21.94
Parabolic dune 11682.00 35.12
Linear dune 33.15 0.10
Longitudinal dune 6050.08 18.19
Transverse dune 8.14 0.02
Barchan 1599.26 4.81
Dune complex 884.01 2.66
Interdunal depression 4567.30 13.73
Playa 78.24 0.24
Dissected dune complex 68.00 0.20
Desert pavement 906.29 2.72
Deflation plain 86.00 0.26
Wadi 2.07 0.01
Total area 33260.62 100.00

sheet (22%), longitudinal dunes (18%) and barchans
(5%) are the major landform units. Desert pavements
are the other major landform unit (3% area) in the
north-west of Jodhpur and Jaisalmer district (Fig.1.3).

Energy and mass exchange in arid grassland
system

Continuous measurements were made for
micrometeorological variables and water vapour
fluxes over an arid grassland ecosystem at CAZRI’s
experimental area, Chandan (26°50" 83"N; 71°18'

SRR foTel # Ged UeTe & SR YRR & sl @I TebN (4)

Fig. 1.3 Desert pavements as viewed in IRS satellite image (A) a thin mosaic of rock fragments on a matrix of finer materials in
Jaisalmer district (B)
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Fig. 1.4 Variation of sensible heat flux with land air temperature difference (A) with wind speed (B) at Chandan

Ud aut § AR H gdr HAr S da | PEh awe &
SULT A 3fARAT H [« FWT YaTE AUEATHd 3feD
o7 | S UBHR Ifd HT YaTE 82 W 868 dic Ufa af
Aex & 919 UR 7| AR /U | A @GR a9l
BT < ST YaTe I AT T gr TAT | SR Heff
IRAME Hoft B +30 URTIT & <L B & B |

I HAT yaTE B AR AT fA—arg aroEE
B fAf=Tar (82 = 0.7) (3 1.431) Td A8l argerial
@m? =055, P> 0.05) (A 1.49) 94 IHREAS ©U A
T el 21 Sfad S yarg @ A fafear
A arg qoEE T Ud |ael AT i GeRAD
wY W FEfYd IEdl 8| g 98T W S YA
FATR ®T H g1 © I SATaT IR H LR ST
Yarg Iq~ BN 21 A gRads argevsed uR¥EReT,
I fafevor vam A Aqe! oave § W I8d § SR
T fafevor vaH areflt @1 T B

TR g &1 Y Fauar g 9d wad $ SR
g9

SR @ sfexy Tl 98} aRASHI—2 & hHS
&3 (SerR) H AFRAA T IReT gRT Riferd e #
a3l &1 WLy, A 8.5 W 8.9 UaH fIgld areiadr 0.06 &
1.5 S1.U9. gfad Mex url T | gmrEl # AifeaH 26 |
10.8 el Jeuia Ufd ofiex Ud dfewad d H=NRRM 3.0
A 124 el g T oflex TN UMl 4 FARISS
U4 Hehe G ®U ¥ U T T gD ARl HA:
1.8 9 8.6 T4 1.5 ¥ 6.7 Al oA Ui <liex griy -7 |

83"E) by an INSAT linked 10 m meteorological
tower. The energy balance components are analyzed
to understand the variability of energy and water
vapour fluxes and to find out the relationship between
residual energy and rainfall for delineation of dry
and wet spells. Latent heat flux (LE) was relatively
higher (70-245 Wm™) during monsoon and lower
(5-50 Wm?) during the dry period. Correspondingly,
sensible heat fluxes varied between 82 and 368 Wm™.
Rainfall was found to have tight linear coupling with
latent heat fluxes especially during monsoon. The
residual energy varied largely within +30 per cent of
net available energy.

The seasonal variations in sensible heat flux
are positively correlated with land-air temperature
difference (R*=0.7) (Fig. 1.4A) and surface wind speed
(R*=0.55, P > 0.05) (Fig. 1.4B). The sensible heat flux
increases linearly with wind speed because higher
speed winds produce stronger heat fluxes. These
changes are linked with atmospheric circulation, solar
radiation, and land surface conditions and possibly
attributed to heat waves, dust storms etc.

Impact of canal irrigation on soil salinity and
water logging

Soil pH in Indira Gandhi Nahar Project-2 areas
of Jaisalmer at Sagar Mal Gopa branch varied from
8.5-8.9 whereas EC varied from 0.06 to 1.5 dS m™.
Among cations, Na ranged from 2.6 to 10.8 me L,
Ca+Mg from 3.0 to 12.4 me L. Chloride and sulphate
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SR Tl & AR dedid 9 ford (149) JaT1 AT
H Il FeWR 0.92 § 29.37 UIUIGH & 7 off forqat
3T A 6.91 UNdIGH o | 57 URerd FAl H SUAe
AEHR 8 UIUIGH | =19 UTIT 1T | el JaT § ol b
B WA 56.2 I 471.3 UdGH TR WA | |dfed gamei
H Sifdds FePR BT AET Kol B DI Gl § 54—87
gfeRrd & dra o (RrF 1.5) | SIRAfIT a1 (5.93 UIUITH)
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were the dominant anions and were observed in the
range 1.8-8.6 and 1.5-6.7 me L', respectively. Besides
these, at few locations along Sagar Mal Gopa Branch,
problem of water logging was also observed with
depth of standing water above ground level ranged
from 0.2 to 1.5 m.

Comparison of various soil quality parameters
revealed higher organic carbon, phosphorus,
potassium, zinc and iron in irrigated croplands than
in rainfed croplands by 101, 45, 20, 52 and 22 per
cent, respectively. Continuous irrigation with canal
water reduced infiltration rate over the soil surface
in the area. Steady state infiltration rate of irrigated
croplands was measured as 92-172 mm hr, whereas it
was 162-348 mm hr for rainfed croplands. Biological
quality index for arthropods in the soils was higher
in canal irrigated croplands followed by soils under
rainfed croplands and minimum in sand dunes.

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

Available sulphur in 149 soil samples from
Sanchore tehsil of Jalore distrcit varies from 0.92-
29.37 ppm (u=6.91). Available S in about 57% soil
samples was < 8 ppm. Total sulphur content in surface
soil varied widely from 56.2 to 471.3 ppm, whereas
organic sulphur content ranged from 54 to 87 per
cent of total S (Fig. 1.5). Irrigated soils were observed
high in available sulphur (7.38 ppm) in comparison
to rainfed (5.93 ppm) system. Higher available S in
irrigated soils is contributed from underground

1 pH
15S0C
iLC
DHA
1 FDA
B ARS
BAvS

O_J,-
pH soc

LC DHA

FDA ARS AvS

e 1.5 QR dgdia A ford ga1 T4 &1 gk aoi=

Fi

—

g. 1.5 Characteristics of soils collected from Sanchore tehsil of Jalore district
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water with average SO,? concentration of 11.6 meq
L. All the soils were deficient in soil organic carbon
(SOC) and available N. Significant correlation was
found between KMnO, -N and SOC (0.23**) and
KMnO, -N and available S (0.19**). Arylsulphalatase
(ARS) was significantly correlated with the SOC
and available S. Low activity of ARS indicated low
microbial population which likely contributed the
solubilization of inorganic sulphur. Dehydrogenase
activity and Fluorescein diacetate hydrolysis were
positively and significantly correlated with labile C.
Sulphur solubilizing bacterial population was very
low (Nil to <50) in these samples. Shannon-Weiner
Index (H'), Margalef’s Dominance Index, Abundence,
Richness (species per core) and SBQar was reported
maximum in pulses based cropping system followed
by oilseed based cropping system in comparison to
cereal based system.

Soil biodiversity in grasslands of arid western
plain

Lasiurus  sindicus grasslands under different
grazing management practices were evaluated on
the basis of soil organic carbon (SOC), labile carbon
(LC), microbial carbon (MBC), dehydrogenase
activity (DHA), flourescent diacetate activity
(FDA), ammonium N (NH,*-N), nitrate N (NO;
-N), important index value of grass (IVI) and
micro-arthropod fauna. Evaluation was carried
out at active phases of grass growth starting from
26" to 50" metrological week. Land management
practices influenced the SOC, LC, FDA, DHA and
micro-arthropod fauna and vegetation composition.
Significantly high values were found for silvipasture,
protected natural grassland as compared to high
input grassland and arable land conditions. The IVI
of Lasiurus sindicus was 100 per cent in controlled
grazing conditions while it varied from 45 to 80 per
cent in open grazing sites. Highest faunal build up
was recorded under controlled grazing condition
either by small ruminants or cattle (Table 1.4).
Higher enzymes concentration was found between
26" to 32" metrological weeks, the active grass
growth period. The Microarthropods build up was
synchronized with FDA and DHA activity (Fig. 1.6).
Arthropods abundance was correlated with LC (r =
0.76) and FDA (r = 0.73) and Carbon Management
Index (r = 0.80). Results indicate that LC and soil
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Table 1.4 Soil parameters in Lasiurus sindicus based grassland under different management practices

Management Soil chemical parameters (ppm) Arthropods (#)
systems soC MBC FDA DHA NH/ N NO,-N LC Meso  Other
AL 1145 2291 2.78 30.27 4.61 4.82 160.67 38 27.2
SP 1139 29.07 3.34 31.45 525 4.69 214.97 140.6 454
MG 947 2491 3.04 25.38 5.03 3.68 172.33 89.8 64
UMG 918 23.87 3.12 27.55 4.55 4.56 177.16 143.3 48.2
G-CG-C 991 25.31 3.29 31.09 5.46 4.45 186.71 57.4 102.2
G-CG-S 1077 23.7 2.87 24.24 517 4.96 175.67 84.8 344
RL-CG 981 24.83 2.95 23.66 4.55 4.47 174.43 24.2 28.2
G-0G 968 22.01 2.99 27.47 522 5.06 147.16 30.9 21.9
RL-OG 812 21.94 2.39 21.35 5.6 4.7 148.15 24.1 31.6
Reference 1027 22.34 2.67 23.02 5.76 53 171.58

(AL = Arable land, SP= Silvipasture (LS + Mopane) & grass harvested annually, MG = high input grassland& grass harvested annually, UMG = Fenced natural
grassland, G-CG-C = Grassland under moderate cattle grazing, G-CG-S = Grassland under moderate sheep grazing, RL-CG = Rangeland under moderate
grazing, G-OG = grassland under heavy grazing, RL-OG = Rangeland under heavy grazing)

S @ H=T RYcdreeR iR WRET whide g™ &
oM ¥ Sed a9 darel ARFE & T H§ Bl 31erd
off | 39% aremar FRIT =RiE @ Rafy, aifrifya ==
BI G H HRUGT g BT Sed JATETET BT FHIT BT
2| AT Y8 YT ol © B T iR 7T geH
AT P =T BT YANT J&T & SUSSHUA B 3Dl
& forg faam S | © |

120 9
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60 -

Fauna (no.) & DHA (ppm)
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microarthropods may be used as bio-indicator for
soil fertility. Microarthropod fauna was significantly
higher under silvipasture and protected natural
grassland in comparison to the high input grassland.
Also controlled grazing supports higher population
of soil fauna compared to uncontrolled heavy
grazing conditions. The study suggest that LC and
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- 45
—e— FDA
= Linear (Fauna) [~ 4.0
e Linear (DHA )
- 35
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-30 &
a
25 3
w
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- 0.5
= 0.0
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Metrological weeks (Year 2013)
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Fig. 1.6 Arthropod build-up and soil enzyme activities during active growth of Lasiurus sindicus
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microarthropod abundance can be used as fertility
assesment of land use systems.

Wild forage halophytes diversity in the extreme
saline-sodic Kachchh plains

An ecological study on major four halophytes
Aeluropus lagopoides, Cressa cretica, Suaeda nudiflora
and Urochondra setulosa were carried out in Great
Rann area of Kachchh region at selected 7 different
sites starting with Loriya village up to India Bridge (at
10 km interval). Most of the area towards Great Rann
had high pH values (>8) with highest mean value at
site 4 (8.9) at surface (0-5 cm) layer. At sites 1 and 2,
density of Aeluropus lagopoides was less with value of
1.67 plant m? which increased up to 33.78 plant m™
at site 4. Cressa cretica, a small dicot plant, showed
highest density with overall value of 65.8 plant m™.
Suaeda nudiflora is common plant with overall
average density of 2.34 plant m™. Urochondra setuolsa
is salinity loving plant which was found only at two
sites near to India Bridge (EC >20 dS m™). Cyperaceae
plants also showed good capacity to survive under
saline condition nearer to Great Rann. Density
values of Cyperus rotundus were 15.11, 40.56, 13.52,
26.89, 61.11, 16.11, 0.0 plant m™? from site 1 to site 7
respectively. Aristida sp. and Dicanthium annulatum
were found only at site 5 (12.44 plant m™) and at
site 1 (7.83 plant m?). Some cucurbits, Vernonia sp.,
Corchorus sp. along with Chloris barbata were also
identified during the field visits although they had
very low densities. Site wise densities of Suaeda
nudiflora and Cressa cretica are presented in Fig. 1.7.

Cressa cretica
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Density m2
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Sites selected study

3 1.7 FAUIRE GUST JUEITAT 3R BT ffedr & uTa
Fig. 1.7 Site wise densities of major halophytes species in the Great Rann of Kachchh
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Table 1.5 Land use pattern in Phey and Nang villages located near Leh

Landuse
Area (ha)

Agricultural land 43.5
Orchards 3.4
CPRs 26.1
Permanent wood land 17.5
Land other than agricultural use 19.0
Land not available for cultivation* 29.2
Total 138.7

* = permanent fallow

g 4 PfY S I $ IUEHAT Td
KOV

T IRl & 9 IR WRRd AefieeR Ud
TRIET BRIHH & ATIH W o8 & B8 3IR AN ial &
30 Ufcrerd BRT BT U TRl deror fopam m | <141 wifdl
# Al we—uREE Al gonell @1 yETdr aril |
M1 TEl # g ST @1 ey a8 qwniar ® o vt
BE B @[l &FhA DI 314 YRR qH BN B T ©
IR AN @ fog I8 sfidwsT daal 11.2 Ufera 2 (ARON
1.5) | i B 3ia Y &= 7a g § 1.37 gacaR iR
Tt AT H 0.35 AR & | ST Al DI Bl AR &R
50 yfererd 2 |

Ta B8 DI Gl ST 341 T U &R 398 3R
AT BT TR 288 T UYL AT 384 T | URT BFCI
Wil & AU Sfd UYEH AEET g BE & oy 6.18
g ART & ol 1655 © | TG W8 ¥ 3feHad &F g DI
W & ded o, S §9 g # 9y & T | TE
B T T H UgE © | g P 91 3N = HA Dl
TIRE foram ST <@T | #ex g 3fel ] Tfal # Jd Feoll
P! A & (AR 16 T 1.7) |

sia-—fearaa a9 q4 Weaead @ U
ERUAARI U9 Argglifbad @) fafi~an: e &
o8 W[ §RT &9 & ©: fafi= gfft et o desr
&3 & IMAUE UG T arel &l H AgdHe & o
DI TS B o TR UHAd DI g | IS YD
ea H AP, 3T IIUfGAl Bl BRI < B A1
500—1200 &M, Uit gacaR @ 219 | ®ar YT Heall

Phey Nang
Area (%) Area (ha) Area (%)

31.4 14.2 11.2
2.5 1.7 1.3
18.8 24.7 19.4
12.6 7.3 5.7
13.5 39.0 30.6
21.0 40.6 31.8

100.0 127.5 100.0

Productivity and energetic of agricultural
production systems in Leh

Survey of Phey and Nang villages of Leh revealed
predominance of mixed crop-livestock farming
system. Total area under agriculture was 31.4 per cent
in Phey and 11.2 per cent in Nang (Table 1.5). Total
households were 47 in Phey and 67 in Nang. Average
cultivated area per household was 1.37 ha in village
Phey and 0.35 ha in village Nang. Total literacy rate
was 50 per cent in both the villages.

Human and livestock population was 341 and 398
in Phey and 288 and 384 in Nang, respectively. On
an average livestock population per ha of cultivated
area was 6.18 for village Phey and 16.55 for village
Nang. In village Phey, maximum area was under
wheat crop and barley was not sown at all. In village
Nang, maximum area was under wheat crop followed
by potato. Pea and potato were main vegetable crops
in both the villages (Table 1.6 and 1.7).

Weedy nitrophilous diversity around sea
buckthorn (Hippophae rhamnoides L.) in Trans-
Himalayan region: In order to understand
characteristics of sea buckthorn plant in cold arid
and high altitude habitat, a survey was carried out by
Regional Research Station, CAZRI, Leh encompassing
six different land use patterns; sea buckthorn orchard,
wet/marshy land, cropped area periphery, barren
land, hilly slope and river banks. The extent and
characteristics of the grassy and broad-leaved weeds
and associated flora were observed depending on
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Table 1.6 Area under different crops in village Phey and Nang

Crops

Barley

Wheat

Peas

Tuber (potato)

Vegetable (cauliflower, onion etc.)
Fodder (alfa-alfa)

Apple

Apricot

MPTs (salix, poplar)

Total

2 AT IRl Bg IR YR S 2| TH arel & H,
RRTT 3vavg, oieIaifeyd ==, Uforgd diNiforTd,
TR, RFHABT STHIRIHer arll T8 | 981 doR g #,
AEFHA & AT RRAITH 3Ivd, GeRar, fararafea
37cqH, VEIRIIT SCHABIIIL ForHIgiend i & s |
JEpAE & M, T b [FIR Td T8 b bR
BRI # IR ST arell iRl 39 ISR 8 hweda]
BTN, vHifew &gfaferd, RRRaT svde| udda
TAM W, ARDRIT GAfIHET vq DAY | SIEl
AeHA™ ST TIART § BT ool H e Ut &
PR 3T T DI ghg SART ol BT Tg TAT FAD!

Area (ha)
Phey Nang
0.00 4.70
46.50 7.50
5.60 0.80
21.50 6.00
19.40 0.94
2.00 0.70
0.40 0.0
0.40 0.0
1.50 9.60
64.9 22.94

the degree of Hippophae dominance under different
habitats. Predominant species in wet/marshy land
were Triglochin maritima (Juncaginaceae), Glaux
maritima (Primulaceae), Halerpestes sarmentosa
(Ranunculaceae), Potentilla anserine, Circium arvense,
Lentopodium nanum, Allium corolinum, Eurotia
spp. Taraxacum officinale. In barren land where
Hippophae was noted, it supported Canada thistle
(Circium arvense), Setaria spp., Chenopodium album,
Ambrosia artemisiifolia, Clematis sp. In sea buckthorn
orchard, around fencing and at river side belt, Festuca,
Phragmites, Agrotis humilis, Cirsium arvense were
found dominant. On hilly track, only few species like

ARl 1.7 & SR AT T B Searadhar iR e
Table 1.7 Input use and crop productivity in villages Phey and Nang

Phey Nang

Crops Seed rate Yield Manure Seed rate Yield Manure

(kg ha™) (kgha™) (kg ha™) (kgha™) (kgha™) (kg ha™)
Barley - - 144.70 766.60 245.00
Wheat 155.00 696.60 179.00 217.20 1083.00 284.00
Pea 90.50 412.50 -- 429.20 9015.00 -
Tuber (potato) 226.20 1438.40 150.00 391.60 2857.00 136.00
Cauliflower - 716.60 187.00 - 800.00 310.00
Other vegetables (carrot, spinach etc.) - 606.60 192.00 - 750.20 242.00
Onion - 700.00 164.00 - 1000.00 300.00
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Myricaria germanica and Phragmites sp. were noted.
In areas having no presence of Hippophae, the top
soils were eroded and no vegetation was present.

Wind and water erosion in western Rajasthan

Soil loss through wind erosion was assessed by
calculating factors of Revised Wind Erosion Equation
(RWEQ). Mean wind factor at fortnight interval within
a year for Jodhpur region has been found maximum
during second fortnight of May (140 kg m width)
and remain active during the month of May and June.
Surface map of Erodible Fraction (EF) and Soil Crust
Factor (SCF) in Jodhpur district indicated that the
north western and middle portion of Jodhpur district
covering Phalodi and Osiyan are more prone to wind
erosion than rest of the region. Dust aerosol generated
through wind erosion process was monitored through
MODIS atmospheric products. Aerosol Optical
Thickness (AOT) at 0.47 micro meters over Indian
Thar Desert was mapped during severe dust storm
events. The AOT maps showed that dust aerosol was
more active in western part of Jaisalmer and nearby
areas and more is the value of AOT denser is the
dust aerosol cloud in atmosphere (Fig. 1.8). Potential
soil loss through water erosion process in Jodhpur
region was also assessed through integration of GIS
and Revised Universal Soil Loss Equation (RUSLE).
Overall, 72.67 per cent area of Jodhpur district has
been observed with very low soil loss rate. Only 1.3
per cent area of Jodhpur district falls under severe,
very severe and extremely severe category.

Assessment of soil carbon stock in cultivated
lands in Bikaner district

The highest value (0.234%) of soil organic carbon
was observed for irrigated groundnut-wheat system at
the soil depth of 0-5 cm and was least (0.164%) for
rainfed chickpea in selected villages of Lunkaransar
tehsil of Bikaner. The organic soil carbon stock for
0-30 cm soil depth was highest (7.7 t ha') for irrigated
groundnut-wheat and was lowest (4.8 t ha') under
rainfed chickpea cultivation.

Assessment and monitoring of desertification in
Jaisalmer district

Land degradation map of Jaisalmer district based
on Landsat-TM and IRS-AWIFS satellite data showed
that 56 per cent area is affected by different type of
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Fig. 1.8 Aerosol optical thicknesses near Jaisalmer and nearby areas during 8th July, 2009 (A) and 9th July, 2009 (B)
(Data source : MODIS aerosol level 2 product, MOD04_L2)

2| d1g STRET IR Nl HIRIAIRU B & HR T,
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desertification processes. It has also been revealed
that wind erosion remained the dominant form of
desertification but extent of area affected by this
process has reduced from 66 per cent in 1977 to 62.3
per cent in 2010.

Assessment and monitoring of drought in
western Rajasthan

Decadal analysis of IMD rainfall data was carried
out to assess drought years in western Rajasthan. If
annual rainfall is less than 25 per cent of long term
average rainfall deficit, then it is considered as a
drought year. Arid zone of north-west India and their
adjoining parts faced more droughts during 1961-
70 and 1981-90 decades compared to other decades.
During the 57 years (1951-2007), farmers of this
region had to cope with 4-7 consecutive drought years
when the drought spell was of two or more years (Fig.
1.9).
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Fig. 1.9 Consecutive drought years during 1957 to 2007
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Carbon status in arid zone soils

Carbon status up to 45 cm deep soil profile of
different land use systems in four districts of arid
western Rajasthan indicated that C content was
highest in Pali district whereas, lowest C stock was
recorded in cultivated soils of Jaisalmer district.
Carbon status up to 45 cm deep soil profile was
estimated highest in forest land followed by pasture.
Impact of different agroforestry systems on soil C
stock revealed that agro-forestry system involving
Prosopis cineraria + Cenchrus ciliaris stocked the
maximum soil C followed by Hardwickia binata + C.
ciliaris and Ailanthus excelsa + C. ciliaris. Therefore
silvopastoral systems are more potential to sequester
the carbon in the soils.

~ 34~



MY SRR

Research achievements

g4 2: o9 fafduan wrewn, aiffe g ggaifie aqul @1 guR

Theme 2: Biodiversity conservation, improvement of annuals and perennials

T & UE, WAREUl R JTHT

grd: ¥aul 99 & 22 glaftedl & @i B gsd
BICHPR, SR (5), PR (16) AR AR (1) 5l &
HRATAT SiId gY Wl ¥ e fhar |

g cifga snfsal: SierR el @ dfa verel;
OO, IFRANR, U$ATd, SIdcll Ud ddidle & fafi~
yIpfads aRael A Ffdar e & 11 wd FISTeT
SrgeTriiwiferar & e S Uhta f6d | 9fdar
ST & THId fhd T well H 9IS @ e (19
4) # faff=rar g | A= el | 9f9r e
@ A JHNEAT DISHIBH T (9R), BIFBRT g
(1), fIforee qaeiRar (@RS)), YT SHIGST (),
SDNIIT T (HFIC) Ud  lUcrsi=ar  grgviciaqar
(H1) A8 Urey yorfodl & w9 H UE T | SFRETR Ud
Tqidle & el W A A FSTIBT ST wierar
@ SISl B THE fhar (R 2.1) | 9SG I
A fawemer & fow ga1 & T W teha Ry T
B e FfAr S W IIG @T TAT| JBINIAAT
HISHIBITT HhRIcl GSRIeH J—T | F13I7 ST &
Reror # wEEyef i A 2 |

Us: ufRadl ORI & YSh A I ole! bl 11
gfaftedl gl @1 g |

SIFF Gl YEREId: S g (85), €U (42),
UTHO (47), GRST (24), IS (21), FRT facell #ex (9), ART
I (2), SFETHRT (1), Wt (1), |AC (15), S (24)

%21 Wﬁaﬁ( &) ﬁﬁwéﬁww() gﬁvﬁwwhﬁw?ﬁma%wﬁw%
Fig. 2.1 Natural habitat view of (A) Grewia tenax and (B) Indigofera oblongifolia

Germplasm collection, conservation and
evaluation

Grasses: Twenty two accessions of Lasiurus
sindicus were collected from Jodhpur (5), Bikaner
(16) and Nagaur (1) districts, mostly from cultivated
fields in the form of seeds by harvesting inflorescence.

Under-utilized shrubs: Germplasm of Grewia
tenax (Forsk.) Fiori (11) and Indigofera oblongifolia
Forsk. (3) collected from five different sites viz.,
Manapiya, Amarsagar, Thaiyat, Dabla and Devikot
from Jaisalmer district representing diverse habitats.
The collected fruit of G. tenax showed diversity in
number of seeds per fruit ranging from one to four.
The associated plant species with G. tenax in different
sites were Euphorbia cauducifolia Haines (Thor),
Commiphora wightii (Arnott) Bhandari (Guggal),
Ziziphus nummularia (Burm.f.) Wt. (Bordi), Capparis
decidua (Forsk.) Edgew. (Kair), Acacia senegal (L.)
Willd. (Kumat) and Leptadenia pyrotechnica (Forsk.)
Decne. (Kheemp). Germplasm of I. oblongifolia were
collected from low-lying dry places from Amarsagar
and Devikot area (Fig. 2.1). The soil samples were also
collected from each site for analysis. The browsing
pressure exerted by goat on G. tenax was comparatively
higher than any other shrubs under unprotected area.
However, E. cauducifolia played important role in
conservation of G. tenax by providing protection in
rocky gravelly terrains.

lrt,.\.{
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AT UM SUR P IR dY & GRT IATGT
MHel 7 TURT & MESTHERIRA—10—7 9 & AR &
a9 31f¥e (14760 fhIm Ufd gacwR) Sfd SUW
| D 9% AETACIRGI—10—2 (14370 M ufa
TRIR) T SMSTASIR—10-5 (12730 fhar ufay
gdCAR) DI UG ol | Siafh I AR B AfBTH U

Trees: Eleven accessions of Prosopis cineraria were
also collected from arid region of western Rajasthan.

Maintenance of germplasm: C. ciliaris (85), C.
setigerus (42), P. antidotale (47), Cymbopogon species
(24), P. turgidum (2), Clitoria ternatea (9), Lablab
purpureus (2), Indigofera (1), Prosopis cineraria (11),
Acacia senegal (15), Salvadora oleoides (24), Tecomella
undulata (11) and henna (20) etc. accessions
maintained under field condition at research farm
and some are morphometrically evaluated (Table 2.1).

AR 2.1 SATEA BT FTHUM & H W W [, WRET AR @R
Table 2.1 Varieties maintained, evaluated and characterized under field gene bank

Crops Varieties

Moth bean
(Vigna aconitifolia)

Clusterbean
(Cyamopsis tetragonoloba)

RMO-40, Maru Moth, RMO-225, GMO-1, RMO-257, GMO-2, CAZRI Moth-1, IPCMO-880,
CAZRI Moth-2, RMM-12, CAZRI Moth-3, Jwala

RGC 986, RGC 1078, BG 1, M 83, MARU GUAR, RGC 1066, BG 2, NUZIVEEDU, HG 258,
HG4-875, BG 3, NEO, RGC 471, RGR-6, HG 365, M 83, HVG 2-30, SUVIDHA, HFG 119,

KOMAL, HG 563, PMB, RGC 1031, Thar Bhadri, NPBGR PHB, HG 884, RGM-112, ANKUR
SUNNY, RGR 7, ES 277, RGC 1003, HG 75, RG, 1088, RGC 936

Anjan
(Cenchrus ciliaris)

CAZRI 358, CAZRI 585, CAZRI 2178, CAZRI 2221, CAZRI 75

Dhaman CAZRI 76
(Cenchrus setigerus)
Ber CAZRI Gola, Gola, Umran, Seb, Goma Kirti, Chonchal, Gurgoan, Laddu, Akrota, Popular

(Ziziphus mauritiana)

Gola, Thar Bhubraj, Ponda, Wilayati, Sua, Narikeli, Thar Sevika, Tikadi, Ilayachi, Rashmi,

Katha, Aliganj, Banarasi Karaka, ZG-3, Mundia, Bagwadi, Banarasi Pebandi, Maharwali, Sen-
aur-5, Thornless, Kali, Chuhara, Kaithli, Jogia, Dandan, Seb x Katha F1 Hybrid, BC1=F1(Seb

x Tikadi) x Seb

JMSUACIRAI—10—3 (3690 fh.3m. ufq BacaR) off | g9
qIE MSTACRIRI—10—4 (3650 fhaT. Ui BacaR) iR
SETHERIRN—10—2 (3640 b, UMY 2aR) WIS TS |
IS g A IS U AR FEDI AT
forl ®erg udee: G 9 H AR derg 9 @
AT 3R U W YITE BT I B B ford dA
MAIRIE FT BRI 75, BIONT 2178 AR BRI 2221
BT IRT BTy SUAR ¥ 997 Herg, garg & 30 a7 a1
FeTe, gals B 45 fad a8 iR 50 UfRrd goe s@wer
R $HCE & A @H § e fhar 77| 39 a9 &
ol F qwin b gl U BNl 2221 7 a4
Hels SUAR © =TId Adied dro g9l (124.5 BT,
gid gacaR) <1 | 39 918 HIoRT 2178 (97.9 fham. Ui
TIRR) 3R BIoN 75 (436 fHaT Ufd 2aeaR) 71 Suwt
QY| f91 PeE SUAR # id Uy Sars (124.0 WAL,

Improvement of pasture grasses

Anjan (Cenchrus ciliaris): In a trial conducted for
four years during kharif seasons at Jodhpur, showed
that IMTCC-10-7 had maximum green fodder yield
(14760 kg ha) followed by IMTCC-10-2 (14370 kg
ha') and IMTCC-10-5 (12730 kg ha'). Whereas,
maximum mean dry matter yield was recorded with
IMTCC-10-3 (3690 kg ha') followed by IMTCC-10-4
(3650 kg ha') and IMTCC-10-2 (3640 kg ha™).

Cuttingmanagement for seed yield and its quality
in Cenchrus ciliaris: Effect of foliage cutting after 30
days of sowing, after 45 days of sowing, at 50 per cent
flowering and no cutting on seed production of three
genotypes (CAZRI 75, CAZRI 2178 and CAZRI 2221)
was conducted for three years. The mean of three years
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showed that CAZRI 2221 had maximum seed yield
under no cutting treatment (124.5 kg ha'), which
was significantly more than the CAZRI 2178 (97.9 kg
ha). Lowest yield of CAZRI 2221 was recorded under
cutting after 45 days of sowing (26.6 kg ha'). Average
plant height (124.0 cm), number of fertile tillers (32.6
m'), spike length (11.4 cm), 1000 seed weight (2.52
g), seeds per spike (133.8) seed weight per spike (0.33
g) and dry matter yield (5077.9 kg ha') was maximum
under no cutting treatment. Therefore, foliage cutting
is not advisable for maximization of seed production
in C. ciliaris under hot arid climate (Table 2.2).

Dhaman (Cenchrus setigerus): In coordinated
varietal trial VTCS-4 had maximum green fodder
yield (5860 kg ha') and dry matter production (1690

AR 2.2 Bg FaE BT 3o B H ol U WR G
Table 2.2 Effect of foliage cutting on seed yield in Cenchrus ciliaris

Treatments

CAZRI 75 x no cutting

CAZRI 75 x cutting at 30 DAS*

CAZRI 75 x cutting at 45 DAS

CAZRI 75 x cutting at 50% flowering
CAZRI 2178 x no cutting

CAZRI 2178 x cutting at 30 DAS
CAZRI 2178 x cutting at 45 DAS
CAZRI 2178 x cutting at 50% flowering
CAZRI 2221 x no cutting

CAZRI 2221 x cutting at 30 DAS
CAZRI 2221 x cutting at 45 DAS
CAZRI 2221 x cutting at 50% flowering

CD (5%)
*DAS = Days after sowing

2011
29.9
29.8
11.0
51.4
79.8
52.3
16.4
18.5
92.1
99.6
214
61.8
32.7

Seed yield (kg ha™)
2012 2013 Average
49.2 51.7 43.6
13.8 37.0 26.9
52 28.8 15.0
6.2 259 27.8
99.1 114.8 97.9
242 30.2 35.6
25.8 40.1 27.4
51.2 43.9 37.9
99.8 181.5 124.5
45.1 32.5 59.1
23.7 34.6 26.6
48.3 54.2 54.8
NS 46.6

qTell # HAIST €T & 373 S YIReUl BT YRIEToT IRT
IATEH UG AR—3MHIRG] Agevel & forw fpar |
wRifera o9 gredl § 9t faRiyel & forw ameie fA=rar
Ry 7T | S 9T AIERAITE—4 - SeadH SiId & IR
P IS (6685 fh.IT. Ul TIIR), STadH UTQU ATy
(885 WAL IR b ugrl H Iwaad U (1746 fob.
T, YT BIIR) T &I | Sidfh =18 & IR &1 U
ERATE—1 (3334 fHIT. UM 2acAR) 71 3R IeacH b
geref gforeraar fIERTa—2 (28.49%) 7 UG @t |

kg ha') while, VTCS-2 had maximum per day green
(96 kg ha') and dry (25 kg ha ') fodder productivity
at Jodhpur.

Under varietal trial eight genotypes were tested
for fodder production and other agro-morphological
traits at Pali. The highest average green fodder
yield, dry matter yield and plant height recorded for
genotype VTCS 4 (6685 kg ha', 1746 kg ha' and
88.5 cm respectively) whereas, VTCS 1 (3334 kg ha)
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IEETH—1 B U T $d (116.8 FH) I |

AT N © 61 S UTwUl W ¥ 57 S UTHUl Bl
WA H Fhaargdd RIUd fhar 1 9o IRT I 9
IS el & ford Jegifha fasam am| Si9 ureai #,
W H WRIUAT IR 1—46 919 U wile, 56 10890
fran ufd BRI &1 IRT T 15 | 5980 fhuT. Ufay
gacaR o ueref, # fafverar wE wE | fafar @
O AT U URT gaIR & o Jifdraad (99.1%)
o | 3D q1G &I ART ST (93.4%) o7 ST fb Rirem=

¥ fafe=ar &7 RTT Hxar 2|

SaRads 9 Sa~ fafy=ar: 04 g a9 os
ferd SUATE SUARI @I TH1 WGl | 15 Ui @r
o4 fhar mar| wafag daf @ ureul @ Sars, =i
qd @ o, 9t Fbas & fod, Wi ufa den, s
g @ IR SOG Ui e & sl 4 Swnar &
SUST Wl B oAwTg BT ARG qone |Ml STHTH
SUARI (HH: 715 3R 446%) W Halfdw @ U<l
@ A, B AN SUS Uiy G 7 Jgr gered Sud
gfa dem @1 faffeTar ond 20 Ui W dH |
B ORI S99 i diem 1030—1770 UM, 04 Yferd
$UATH SUAR & 1T T 940—1680 T, 0.6 Fferd STHTH
IR & A AR o | Safd Jzar yared g dier
597.4—1168.2 TT. 0.4 WIS SUAUH SUAR & TS oI
568.4—1048.8 L. 0.6 UPd IUATH SUAR & <A1
faxaRa ot

SIS SURT gRT AT 919 & PG A Gl
I BT SdIGd deEn: e faf STERl § 9
AEPHA 100 UITH + Uaeregreiial 200 UrdgH |
SUART Gl § e 1 TTemRar AT, Hiorrwrer
DI ], el @ W ufa dier Ud s arT Sud
AT Y | A Ol @) e M | SuaiRd Ul
4 45 999 U9 @I @ [uS § GER Ul T gd
I Afdp 5T SuST (8.6 T Ul dien) ATgHNIT 100
YITq + Uaeieggreiial 200 UNdgA | SU=RT diEl |
it Y | Y= ' gRT SueRa drel & ufrr #@
fRif3a diet &1 emer arfdrs ATUeT STl 379 (40—72%)

had lowest yield. Highest dry matter percentage was
exhibited in VTCS 2 (28.49%).

Sewan (Lasiurus sindicus): Seven genotypes were
evaluated for fodder yield for the third year after
establishment. Two foliage cuts were taken during
kharif 2013. Entry IVTS-5 had maximum green
forage yield (9910 kg ha™') and dry matter yield (4530
kg ha) followed by IVTS-7 (9840 kg ha™' and 4380 kg
ha') whereas, IVTS-1 had tallest plants (116.8 cm).

Fifty seven new accessions out of 61 were
successfully established in the field and were evaluated
for fodder yield and other parameters. The plant stand
ranged from 1-46 plants plot’, green fodder yield
56-10890 kg ha' and dry matter yield from 15-5980
kg ha'. Coeflicient of variation (CV) was maximum
for dry matter yield (99.1%) followed by green fodder
yield (93.4%) indicating the presence of variability
among the genotypes.

Mutation induced variability: Fifteen plants were
selected from the M1 generations of 0.4 per centand 0.6
per cent EMS treatments. The morpho-physiological
observations of the selected plants showed that flag
leaf length had maximum CV for both the EMS
treatments (71.5 and 44.6% respectively). Leaf width,
green fodder yield per plant and dry matter yield per
plant had less than 20 per cent CV for 0.4 per cent
EMS. Green fodder yield per plant ranged from 1030-
1770 g for 0.4 per cent EMS treatment and 940-1680
g for 0.6 per cent EMS treatment. While the dry
matter yield per plant ranged from 597.4-1168.2 g for
0.4 per cent and 568.4-1048.8 g for 0.6 per cent EMS
treatment.

Enhancing pure germinating seed yield by
physiological approaches: Highest dry fodder
yield along with tillers, number of raceme per plant,
number of spikelet per raceme and maximum seed
yield (8.6 g plant') was recorded in the plants sprayed
with Cycocel (100 ppm) + Pactobutrazol (200 ppm).
Application of different level of hormones maintained
higher relative water content of leaves (40-72%)
and lower water saturation deficit (18.6-33.3%) as
compared to control (31.7 and 68.3%, respectively).
Further, the canopy temperature in control plants was
also recorded 5-6°C higher than that of atmospheric
temperature. However, the application of hormones
reduced the canopy temperature and the minimum
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canopy temperature (39°C) along with high relative
water content (54.5%) was recorded in plants treated
with Cycocel 100 ppm + Pactobutrazol 200 ppm
(Fig. 2.2). Lowering the canopy temperature due to
the application of hormones resulted higher seed set
(60%) than that of control. Thus the present study
revealed that the application of hormones improved
the seed set and seed yield may be because of high
relative water content of leaves and low canopy
temperature.

Improvement of arable crops

Pearl millet (Pennisetum glaucum): Thirty
BC5 plants were back crossed with their respective
recurrent parents to develop 36 BC6 progenies for
developing new male sterile (ms) lines. Seeds of
CAZRI ms lines (CZMS 001A to CZMS 022A) were
multiplied by crossing A lines with their corresponding
B lines in the offseason breeding nursery at ICRISAT
Hyderabad. Besides this 20 ms lines were also tested
in this trial CZMS 21A recorded the highest grain
yield of 3858 kg ha™' followed by CZMS 14A (2542 kg
ha') and CZMS 8A (2011 kg ha™').

Four hundred five promising progenies were
selected from 485 breeding and germplasm lines and
twelve new morphologically uniform inbred lines
were also identified. They were numbered as CZI
2013/1 10 CZI 2013/13. These lines will be used in
future crossing programs.

Two hundred and twenty eight new hybrid
combinations were made by crossing male sterile lines

50.0
40.0
30.0
20.0
10.0
0.0
T2+
Control Cccc Cccc PBZ PBZ PBZ SA 100 SA 200
100ppm | 200ppm | 200ppm | 400ppm 200ppm ppm ppm
B Canopy Temp 439 42.6 41.0 41.6 39.6 39.1 43.4 42.0
® Seed Set (%) 10 11 12 12 14 16 10 11

form 22 M @ A= ArsaRl & fsdra & Ja7 9 & faae I9Ee vd Gl 999 ) 99
RN = AgpRIe, didiors = Yaeiggerila, Tay = Aferifers am)

Fig. 2.2 Effect of of hormones on canopy temperature (°C) and seed set (%) of Lasiurus sindicus
(CCC = Cycocel, PBZ = Pactobutrazol, SA = Salicylic acid)
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7| e fol R R OAYEs Rl B wron
ERT IR T Wk el 9 wifa fear
@R 23)| W@ HHR (MSAITAT  92777xIoTS3NE
2004/7; JMSHITHT 88004xTOTSINS  2004/8; JATSHITHTY
88004xTOTS3ME  2008/8; SMMSHITAY  0044xHTOTSNTS
2007/9; U4 ISTSUATH 001TxHIOIERNS 2010/5) UG TH
el IR e Aoredl 211 T 4ol ARgel R
FAfI TRe0r H wWHA B TG ST TAT| RIS
gRT AT Ao 9ot AIoTSua 225 (88004TxHATOTS3TS
2004/7) ®T URMEG FH &0 H Y & MR W
3 Haxdge wevr & ford uredfza faar war 2
A 8 AR Td U@ 5 AR [l B RIS AR
FAfegd weol # fear T o7 | 39e sremdr e ad
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# fear

qrell S| Fdr Ud FHfte Uieor § wWRI% 2013 H
IIORT B 12 S UTRUT BT §1 SUS Ud 3T ofeloll &
oI Heaie fobar T (AR 2.4) |

with CAZRI restorer lines (Table 2.3). Five hybrids
(ICMA 92777 x CZI 2004/7; ICMA 88004 x CZI
2004/8; ICMA 88004 x CZI 2008/8; ICMA 00444 x
CZI1 2007/9 and CZMS 001A x CZI 2010/5) and one
open pollinated variety CZP-2K-11 were multiplied
and contributed to the AICRP trials for kharif 2013.
CAZRI pearl millet hybrid CZH 225 (88004A x CZI
2004/7) has been promoted to the advance hybrid
and population trial based upon its performance
in the initial hybrid trial. Besides this, one CAZRI
hybrids promoted last year was also contributed to the
Advance Hybrid and Population trial.

Twelve genotypes of were evaluated under Advance
Hybrid and Population trial (AHPT) for grain yield
and other traits at Pali (Table 2.4).

ICAR-ICRISAT collaborative program: Six
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

AR 2.3 AHR WV H Ihe AHL Ul B a9
Table 2.3 Promising hybrids from different hybrid trials

Hybrid trial
z’e:tlrie:;a Promising hybrids

HT*-1(50) 88004A x CZI2000/13 (4146 kg ha!, 44 days); 88004A
x CZI12010/1 (4043 kg ha'', 44 days); 94555A x CZI
2000/13 (3964 kg ha'!, 44 days)

HT-II (50) 93333A x CZI 2010/11 (3084 kg ha'!, 42 days); 93333A x
CZI12010/1 (3060 kg ha'', 41 days); 841A x CZI 2010/2
(3035 kg ha'', 42 days)

HT-III (50) 95111A x CZI2010/11 (3886 kg ha, 42 days); 841A x
CZI2010/11 (3727 kg ha'', 43 days); 841A xCZI 2010/16
(3260 kg ha'', 43 days)

HT-IV (50) CZMS 20A x CZI2008/8 (3148 kg ha'', 44 days), CZMS
19A x CZI 2010/3 (3072 kg ha'', 43 days); CZMS 19A x
CZI12000/22 (2958 kg ha'!, 46 days)

THT-I (18) THT 108 (3351 kg ha', 43 days)

AHPT- A1 (12)

IHT 104 ( 3126 kg ha'', 43 days)
IHT 114 (3114 kg ha'', 45 days)

AHPT 804 (4230 kg ha, 46 days)
AHPT 803 (4006 kg ha', 43 days)

*HT = Hybrid Trial, *THT = Initial Hybrid Trial, "AHPT = Advance Hybrid and Population Trial
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Check hybrids

HHB 67 (3047 kg ha'', 41 days)
GHB 538 (3496 kg ha!, 47 days)
RHB 177 (3701 kg ha'l, 43 days)

HHB 67 (1769 kg ha'', 41 days)
GHB 538 (3175 kg ha'!, 47 days)
RHB 177 (3883 kg ha', 43 days)

HHB 67 (3284 kg ha'', 41 days)
GHB 538 (3641 kg ha, 47 days)
RHB 177 (3427 kg ha!, 42 days)

HHB 67 (2798 kg ha’!, 40 days)
GHB 538 (2856 kg ha', 45 days)
RHB 177 (2856 kg ha'', 43 days)
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Table 2.4 Genotypes performance in AHPT trial at Pali

Trait

Best
AHPT-804 (2077.97)
AHPT-809 (37.7)
AHPT-812 (2.99)
AHPT-807 (24.1)
AHPT-805 (1866.64)
AHPT-805 (10.0)

Yield (kg ha!)

50% flowering (days)
Panicle diameter (cm)
Panicle length (cm)

Dry fodder yield (kg ha!)
1000 seed weight (g)

AHAY—3HIC WA SRIBA: SHUC B 6
TR, ArfiemReY (25 ufaftedy), sdvadl (42 wfafted),
I Alg SIS URIeToT (36 ufaftedl), se Ieft &Y arga
WRieor (15 wfafted), 4 WerRR wRiefor (20 wfafted),
T12340 U 9 TRAI fHesy Ul R®EIge udieor
(24 wfafted), wd va 77/833—2 Y 4 SRl fesy
e REUE wRier (40 wfaftedl) &1 @mar | 8d
TRIermi H A Iferd el B U BRisA § SR &
fora == faar |

ORT & 12 FARCHAT & AT Fau Ag=Teierdl &l
T arell H fhar AT | wEite—9 ud 11 # ¥ gue
(47 fagw) urm ar, wAfe—9 o ITaad qET Ul
(385517 fhan ufd gacAR) IS B THBI SITHA
THfte—11 (33925 fHam. uftr gacaR) =1 fohar |

Jed AgaHE Afewpar & ford Sfi9 ureul &1
HATH: $9 JAN ¥ 3713 v, NS Aael, S~ R
TTEAl Td 24 TR AYES ATl BT TEHAT H B 10l oA
AIHE & Ui ARSI & o) Jeaia fBar Tar | Jax
fP&T 880047 x HIGTE3MS 2004/8, TAV=E! 67 Td SHGIE!
538, Wqel fored Hroredl 9603 Ud HoleWl 2@9 3R R
TS+ AIOTSITE 2010/14 HIOTSINTS 2012/13 TG HTOTS3NTS
2012/5 AT TR AYGHE ATs+ AGUTAT 93333, ATGUTAY
97111 Ud HIoTSUHTH 00541 3R 008Y I 0 AT
D UG Ul T |

faf=1 <fim greul &1 A== aoaE gd
T @ dEd 9u: 38 SAcEW, 5 6 Had, 10
HPR, 14 R UG 8 R AGHED ATl Bl AR FTT—AeT
AR H ST AT | IR Hegel b Aroredl 2o,
Arored 923, Horedl 283, Td Hioredl 9802, Td @R
G e Aoreyud 226, Aroteyd 227, HoTsyd 225,

Td SMMSITHAT 356 Pl ST TTdields & ford Iugad

Varieties performance
Lowest

AHPT-807 (911.32)

AHPT-811 (2.38)
AHPT-805 (20.0)
AHPT-802 (2821.97)
AHPT-802 (7.1)

were selected from these trials for use in our breeding
program.

Salinity tolerance trial with 12 populations was
conducted at Pali. Populations 9 and 11 found very
early in flowering (47 days), highest grain yield was
recorded by population 9 (3551.7 kg ha™!) followed by
population 11 (3392.5 kg ha™).

Evaluation of genotypes for high temperature
tolerance: Eight hybrids, eight populations, twenty
nine inbred restorers and maintainers of twenty four
ms lines were evaluated under high temperatures of
summer 2013. Hybrids 88004A x CZI 2004/8, HHB67
and GHB 538; populations CZP 9603 and CZP 2K 9;
inbreds CZI 2010/14, CZI 2012/13 and CZI 2012/5;
male sterile lines ICMA 93333, ICMA 97111, CZMS
5B and CZMS 8B were found promising.

Screening and selection of genotypes under
stress climatic conditions: Thirty eight genotypes (six
populations, ten hybrids, fourteen inbred restorers
and eight maintainers of ms lines) were planted in four
sets of environment. Populations, CZP2K9, CZP 923,
CZP2K3, CZP9802 and hybrids: CZH226, CZH227,
CZH225, ICMH 356 were promising climate resilient
genotypes (Fig. 2.3). CZP2K9, CZP2K11, CZH227,
CZH226, GHB538 reflected less than 10 per cent
variation in leaf water content and membrane stability
index and to be considered for improvement program
in pearl millet.

Sorghum (Sorghum bicolor): 24 fodder sorghum
genotypes were grown under irrigated condition to
identify and characterize against drought and salinity
stresses for higher fodder productivity in Kachchh
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R T (R 2.3) | 37 ARE WIoTSUd 226, U4 Sfiggdl  region of Gujarat. Analysis of variance expressed
538 fhedi o U § U @1 ArAT U4 freel Rewar  significant differences among the varieties and
HabTh H 10 e W HH =i s | 39 AR W germplasm for all the recorded traits, which indicated

37 frt a1 aoRT QUR FEmE @ o SuanT fpr @ wide range of variability among the germplasm for
ST =Ry | the parameters under consideration (Table 2.5). The

_ _ _ variability in colour, shape, size density in panicles of
v 1 g 24 ST BT e QAT SR 1o cped germplasm is given in Fig. 2.4A. The cultivar

# r Tt aufiadn & Ofd 9RT SR @ 9g9 @ e’ cAZRI, FSC 3 gave the highest straw yield (9736 kg

IO & B0 &3 B Prond, e A wrar 74| T hat) followed by CSV-15 (9721 kg ha') and CSV - 23
ATqqUSt # fAfderet or qof Wikt fieTar @ fawemr & (8769 kg ha') whereas the genotype CSV - 23 ranked

TR UR &Sf fhar T | offy o SiFgedl @ H9eUs  first in economic yield (3308 kg ha?') followed by
# He@yof oR ySRId &l 2 f g7l Us=d dRisH  CAZRI, FSC 11 (3108 kg ha).

H S Foa S B & (@R 25) | Prr i A total of 224 sorghum germplasm collected,
QPRI 3 T TP @1 AR SUS (9736 . Wl multiplied and maintained at Regional Research
BRIR) IS a1 Avadi—15 (9721 . afy Faew) Station, Pali. Quantitative and qualitative data were
el Higadi-23 (8769 fbar uft 2aCaR) B, Wafd S recorded from the replicated trial and analysis of
urey Heddi—23, e Sul (3308 fHAT YR B9CH)  variance revealed significant differences among

B VsRo M VsRs VoRs B VoRo m VsRo W VsRs VoRs m VoRo
— 400 - . 350 -
3 2
] © 300 A
E 300 | E 20 -
~
o 200 8200 -
T T
3 2 150 |
> =
- 100 -+ o 100 A
] &
n | ! 50 1
0 - ] 0 r : r
CZP9802 CzP923 CZP2K3 CZP2K9 CZP2K11 HHB67 ~ CZH221  CZH227 CZH226 ICMH356 CZH228  CZH225 CZH222  CZH229  GHBS38
Populations Populations

frm 2.3 aroRT @1 Y= SiEesy &1 == aome vd 90 @ d8d qedia
Fig. 2.3 Performance of pearl millet genotypes under four environment conditions (VsRo- rain shade in vegetative phase, VsRs -
rain shade in vegetative & reproductive phase, VoRs - rain shade in reproductive phase, VoRo - control)

H TR YW B SWd 91 BIoNI, ThUEs 11 (3108 genotypes for all traits (Table 2.6). Variation for
e iy FwR) R WM W ool @ T | Yo qualitative traits i.e. grain color, stalk juiciness, panicle
% HoP oF § @I AT AGUIdT & YR aRT SR B shape and inflorescence exertion were also observed
fafderar &1 v Rt fean (R 2.430) | (Fig. 2.4B).

FURT f5d U WR & G 224 TG BT Mung bean (Vigna radiata): Fifty promising
WA Ud WUROT &ER e b, urell § fhar stabilized mutants developed by gamma irradiation
T Sl B Wﬁ[ TN A HRfard HESR of the parent varieties S-8, K 851 and RMG-267 were
T UMD STRE] B OeRT YTEryT] S et ) evaluated and the mutants CZM-17, CZM-16 and
et & fr S —— ol (@R 26) | T B CZM-41 produced a grain yield in the range of 708-
T, T BT AT, TS SR SR S TaRIRE 833 kg ha' as compared to parent varieties (417-521

' ke ha') and matured in 55-56 days.
afe oA el & forg Y faf=rar <@ 1 (R g ha') and mature in ays
249)| Twenty four promising selections were evaluated;
. o s, s ot os7 SP-12, SP-13 and SP-15 gave better performance (312

g plot') and matured in 66-67 days as compared to
ERT 50 FOR & Rl IARARIT T&T TR fFA T e et of the progenies tested.
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AR 25 [ORIT & o6 &5 H SaR B A= Jraevsl d fafagdr &1 qa Al fageryor

Table 2.5 Basic statistics for various Morpho-physiological traits in sorghum maintained at Kachchh

Traits Mean + SE
Days to 50% flowering 66.28+1.65
Days to maturity 94.89+1.95
Peduncle length (cm) 36.50+2.34
Panicle length (cm) 26.50+1.57
Panicle width (cm) 5.72+0.57
100 seed weight (g) 2.09+0.18
Grain yield (kg ha) 1911.13+115.56
Strover yield (kg ha') 5734.77+300.49
Harvest index (%) 0.274£0.018
Plant height (cm) 148.32+6.05
No. of leaves plant™ 8.28+0.71
Leaf length(cm) 54.30+2.26
Leaf width (cm) 6.02+0.37
Leaf area (cm?) 250.01+23.77
Stem diameter (cm) 1.42+0.13

Minimum Maximum CV (%)
43.00 78.00 4.32
75.00 108.00 3.56
24.67 52.33 11.09
10.00 43.67 10.29

2.35 8.11 17.17
1.12 3.24 14.95
580.25 3308.64 10.47
2083.33 9736.39 9.07
0.14 0.36 11.75
96.67 188.33 7.06
5.33 11.67 14.80
36.33 69.00 7.20
2.87 8.60 10.65
82.92 419.71 16.47
0.60 2.38 16.38
Under morpho-physiological assessment

3R UJe urey @ gl H $d USH P HHidA
fear | g gRomHl | @d gem b SaaRRafd
Horeud—17, WoSTH—16 T WoSUH—41 &I UGER
3o Ug@ urey (417-521 &M 9fd gacaR) & gar

mung bean, large variation were observed in various
morphometric traits viz., assimilatory surface area
(279-1312 cm? plant”) leaves number (4-13 plant?),

frF 24 @ g auiigdt & ufd aRT SR @ fafdwdr (31) T, qoRTd (@) 9 uTel), ToRel
Fig. 2.4 Variability in fodder sorghum for drought and salinity situations at Kutchh, Gujrat (A) Pali, Rajasthan (B)
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ARl 2.6 UTell H HeAIfhd SOR -G & AETHS &0l & HIIGUS

Table 2.6 Parameters of quantitative traits for sorghum germplasm evaluated at RRS, Pali

Traits Mean = SE
Days to flowering 65.93+1.00
Days to maturity 98.43+2.71

Leaf area (cm?) 445.17+37.17

Plant height (cm) 190.48+16.78
Panicle length (cm) 22.11+1.46
Panicle width (cm) 5.13+0.39
Fresh weight plant™ (g) 93.94+3.89
Dry weight plant (g) 37.30+3.70
Grain yield plant” (g) 43.13+6.50
1000 grain weight (g) 25.96+1.55
No. of leaves plant™ 10.20+0.74

H 708—833 fh. 1. U BaCIR S UrAT AT qAT FHBT
qRuad dTel 55—56 o= oT|

AT I G BT D UGeH b (o T
fopam Trar aRerml 3 91 831 b gadl—12, THd—13 3R
THd—15 7 = FAfAr & o1 § 3reeT geeH (312
1. Uil ureu) fbar qor I8 e6—67 faAi W uRuad g |

1 H G 9 (A H GANT FMHTRST T B!
ol BT Hedied fear | =T smeRer |l |
P A=A oY T 9 WA el &%
(279—1312 ufq ot | ufq ueu) uRkpi & G
(4—13 9f U1gU), Well IR (2.52—29.92 IT. Ui Urey) 9
91 e (1.7—10.17 1. 9fq Uigy), S gani g &
SiH gredl # SuRerd fafi=rad Sz aRvme <91 aret
SiF gredl & T § Aed © |

faftr=r <fi9 ureul &1 =1 aroae v
® ded a9 IRMI fERRl & IR arERvl H T &
28 S UTRUT @I SidT TAT| BUH12—25, HUH12—43,
PUA11-582, HUH11—586, d DUA11—578 = TUT Pt
STt § 10 Ufaerd & BH f=ar <Rl | <91g @ araraRoT
¥ PUA12—25, 9 BUHI1—582 H 0P 9T Iqed
(4.69—4.9 T1. Uiy UTy) &THaT U TR |

o1 Saures @1 glenfa: gaE & 39 e,
T B SAIAfY, B SdRd [T 9§ STAR G
A Udr gar & Seal garg [l iR el & 49 e
R T URy SHATE, HEA UPb B oA, v gAS B
AT Bl @Y AT, 9191 Ui Wefl, 1000 ST 6T awi,

Minimum Maximum CV (%)

83.33 55.66 2.64
123.66 88.66 4.78
623.16 280.03 14.46
292.86 137.96 14.64
38.80 9.73 11.46

8.70 3.46 13.22
360.20 29.60 7.18
147.66 6.93 17.19
87.76 17.80 26.13
34.93 17.46 10.34
15.56 6.53 12.70

pod weight (2.52-29.92 g plant') and seed yield
(1.7-10.17 g plant™).

Screening and selection under stress conditions:
28 hybrids were tested under four sets of rain
deficit environment condition (VsRo-rain shade in
vegetative phase, VsRs-rain shade in vegetative and
reproductive phase, VoRs-rain shade in reproductive
phase, VoRo-control). KM12-25, KM12-43, KM11-
582, KM1-86 and KM11-578 reflected less than 10 per
cent variation in the leaf water content. Higher seed
yield (4.69-4.9 g plant”) under stress environment
(VsRs) was recorded in KM11-551, KM11-565,
KM12-25 and KM12-43, KM11-582.

Optimization of seed production: The
experiment comprising three dates of sowing, two
crop geometry and six combinations of fertilizers and
seed treatments revealed that early date of sowing(15"
July) and wider spacing (30 x 10 cm) had significant
effect on seed yield (81 g m?) and yield attributes.
Among the fertilizer treatments, there was no clear
trend; however seed treatment with rhizobium
+ phosphate solubilizing bacteria (PSB) + RDF
(recommended dose of fertilizer) + borax spray (100
ppm) at flower initiation had maximum seed yield
(71.9 g m?) followed by rhizobium and PSB + RDF
(65.2 g m?) and seed treated with rhizobium + PSB +
50 per cent more RDF (63.2 g m?).
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B GABID, do1 Ul gfa Ui &R IS o gfa
$HIS el WX Heayol y¥ra STefm | ol 9 gerfan
% oIl gar$ (15 Jaig) SR amua I (30x10 4.
q) 91 & 99 IAed @ o) e Ul T | IRD
IUART BT 15T SUST TR Dls WRT Y9TT o <xgr fb oY,
Hd e & T ASSNTTH + BB [Tl
SiaT] (fIUHd]) RSB B IR ATAT + INad [FSha
(100 9rfigH) 1 walfde (719 a1 9fd o #ieR) €
UG &, 39D 918 ISSegH + dreHdl (65.2 UT. Ul
T WeR) F 5 SUAR 7 AT Igeifaad + digadt +
JRETH Y MR AT A 50 YfIerd warer (63.2 41, 9fay
I Hex) 7 SUST o |

TqR: 49 ST Rl BT faf= ediRa demi & ford
fl IR AT qAT BT HeAibd fbar T | Higorgeit
11—1, HUSTSOl 11—2, HYSTSOl 09—1, SIGISH 512,
SHQGGI—522, T TTH T b ARTH! i3l & ford gig
7 19 AT & MR R A fbar |

AMEAE—1 H SIF YU SIRIR—5, SRMR—4 d
SHeTR—1 & 8k Ueeid (396—435 fhIm ufd TaR)
far g 78—80 fadl # uRuga gg| g A urey
& UeeH B BT ARAIC] b A=A (HAT AT
RO A ST g b S UIRey STsIR—19, SIeR—11,
SHRTR—18 d SHRIR—16 ¥R i w0l 9 98k & d
BT dI1 SATEH 500—513 fH.IT. 9y gaeaR <ot faam
| el 9 R wxd B fe 9 Sares @
feHaT JEIa: o] [ A AT © Sl YPpTerRizerdl
SRl & 31 WIfdHRoT g @rel T YRdg— 9 TH0T
I ST BT F I § |

YR P 220  ATsAl BT HIBY IR
SrfrerTiEoTaT H BT faff=ramy off | E=ii—116950 (141),
IMEHI—421856 (125) AR AMSHI—373421 (118.7) H Hierdl
P T NP F=T <@ AT | MEI—370490 H HA
e 9T STed 18.1 UL WA WIGU UMl TAT| SEd
3TEATAT BT 31 foheAl MSHI—373421 T MSHI—421856 BT
IATET W HH: 16.9 T 16.8 UL Ul UTGU & | HRbI
P eI § g Al Bl T B S | I SATeH
BT AT GIHD T Bl DI G, Ul W P
(0.39) @ U wIRAT =B (0.44) ¥ URT TAT| TG B
B B QIRTT 400 S UIReul § A 270 I Jad HARI
BT g BT TAT| AT BRG Siagd wui H A
O =TT HERE Wl Y6 (169.95%), WRAT Ui UTEY
(131.5%) Well Ul 91ey (53.35%) UTAT 1T |

38 SIMI UTHUl BT IR 3T —3TelT IR aTdTaxo
H ST AT | TASl 884, IMRSIRAT 1066, RN 07,

MY IuARRET t"‘“h-\:

Research achievements 1\-..-’;

Clusterbean (Cyamopsis tetragonoloba): Out
of 49 genotypes evaluated during summer season,
genotypes CAZGl11-1, CAZGI11-2, CAZG-09-
1, GAUG-512 and GAUG-522 were selected as
promising genotypes for hot arid climatic conditions
based on growth performance and seed yield.

Genotypes GR-5, GR-4 and GR-1 were higher
yielder (396-435 kg ha') and matured in 78-80 days
over the other varieties tested under AVT-1. Out of
14 genotypes tested under IVT, GR-19, GR-11, GR-
18 and GR-16 outperformed the other genotypes and
gave seed yield in the range of 500-513 kg ha™.

In physiological assessment the seed yield of
clusterbean was significantly related with the leaf
area indicating the fact that higher assimilation rate
of photosynthates and their translocation to sink
enhanced the seed yield.

Marker based characterization of 220 lines
exhibited wide variation. Highest number of pods were
observed in IC-116950 (141) followed by IC-421856
(125) and IC-373421 (118.7). The top performers
were 1C-370490, IC-373421 and IC-421856 yielding
18.1, 16.9 and 16.8 g plant’ respectively. The seed
yield exhibited a strong positive correlation with
total number of pods (0.78), clusters stem™ (0.39)
and clusters branch! (0.44). 270 disease free lines
were selected from of 400 genotypes evaluated during
the year. The CV was highest for branch clusters
(169.95%) followed by branches plant* (131.5%) and
pod plant! (53.35 %).

Thirty eight genotypes grown in four environments
created under rainout shelter. HG884, RGC1066,
RGR-07,RGC1031, CAZG11-1 and RGC936 reflected
less than 10 per cent variation in leaf water content and
also selected promising and more resilient genotypes.

Arid legumes: Under AINP on Arid Legumes the
variety DC-47-1 of cowpea exhibited superiority for
grain yield as well as for dry fodder yield as compared
to checks at southern locations of the country and
hence identified for the southern India. It is resistant
to the YMV and anthracnose diseases. The variety
AK-53 of horse gram displayed superiority in earliness
in maturity period over the checks and identified for
Rajasthan, Gujarat, Uttarakhand, Chhatisgarh and
Maharashtra.
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RO 1031, WIUOTSSll 11—1, T IROINT 936 = Uof
PINTGT ST H 10 YfAwd A §T H8 ST 8 oA |

% oled: Rad WRA |Hf~ad aRarsT § ddd
DI fow, S-—47—1 =d [ @ Jom 4, < B
<ferof &5 W T 9 IR qF B ST § forg Iugad
urRit A, gafery = ferft Urg @ forw ffea fear
AT TE YAl AOIG IERE AT TR ARl &
forg gfeRIel 2| qorel & fbd, Ub—53, Ab fhet @Y
JorT #, U& JEdars @ IR 9 Ude dTell fhe 7 iR
RISIRRI, T[RRI, STRIEUS, BTG g HERTE & forg

fafeeg & TN ® 1

UrEcdl L& TR TH B OATAT SIggSi—825
(31.25%) fom # 7 oIS @ A= UEoi—352
(4881 wodigw) foret o walfre og T | e WIS @
[AIS AT dqel B o SRI—15 (24.39%) H T
FHAd Pl B UTer—88 (28%) H qof & TE |
g9 34 gonfadl &1 HeAidA

Wolel: 919 iR T gRT R T 27 9N & Wels!
% Ul BT IR—ATH I Wl & ford A H 9 Wl
Iul & ol AWM g (AS—[A) H uiefor fobam |
9 9¥ IR—3q H YUA/BT T8l oT | kg H el
ERT oM T 79 Ufaerd U<l # @ €51 gRT o 1
45 UREd Ui § {8 Bierdl 41| T §RT R T
Ul # well o ag (12,97 AL, 91 ufd welt (7.1),
100—ell BT aoi (124.6 TTH) TAT 100—dIST HI qoid
(3.82 IM) 91T gRT oI T Ul &1 Jorem # faRiy oy
I SATGT of |

SiTel: ST & 10 99 S° &1 24 yfafedi &1 v
SUS AT [deT Arugvel & for) Jeaidd faar | 34
sfsal # @1 Wl SUS H 0.103 AT (# 200) W 1.638
7. (#215) T AT S &1 T2 | Bl < arent sfsar
% o 3T el =T 14 (3—40), el &1 3Ad T
o 050 UT. (0.10—1.64 UTH), SNTSAT &I 3 g
3.43 HIeX (2.25—4.70 Hiex) T efeAl &1 iId Hera
2.71 e (2.20—3.70 Hiex) AT 39 a9 fHelr Y o<y ®
fa=rsT 5 &1 WA TSI U AT |

HHC: HAC B UHE HelW Rl U Pl TURE
Th—fg Qfedl & wa # wEmaRd fear T sk
SAdT JIRA@, $as IR PR ™ & ford Jeaidmd
far TaT| $arg BT fORAR 287 AL (# 127) ¥ 455
JH. (#18) AT SAfd BieR AN & fIFR 0.33 FH.
(#13) ¥ 0.60 WH. #127) AT| AR DI AT A 357
I 3R PferR =™ &7 fId A 047 WAL o, TR
3D A & R H 9T $U F I WS T YT AT |

Qualitative traits analysis: Genotypes GAUG-
825 and HG 352 of clusterbean were recorded with
maximum galactomannan content (31.25%) and
maximum viscosity (4881 mpas). The maximum
crude protein content (24.39%) was recorded with
the DC-15 variety of cow pea, whereas, it was higher
(28%) with the Palem-88 variety of horse gram.

Assessment and conservation of multipurpose
tree species

Khejri (Prosopis cineraria): 27 years old plants
of P, cineraria raised from seeds and air layering were
evaluated for oft-season flowering/fruiting traits. This
year there was no oft-season flowering/fruiting. 79 per
cent of the plants raise through air layering and 45 per
cent of the plants raised from seeds produced some
pods during the normal season. The mean values
for pod length (12.97 cm), number of seeds pod!
(7.1), 100-seed weight (3.82 g) and 100-pods weight
(124.6 g) for plants raised through air layering were
significantly more than the plants raised using seeds.

Peelu (Salvadora oleoides): 24 accessions of ten
years old S. oleoides were evaluated for fruit yield and
growth parameters. The dry fruit yield of individual
shrubs varied from 0.103g (# 200) to 1.638g (# 215).
The mean values and range of fruit yielding shrubs
were 14 (3-40) for number of fruits, 0.50 g (0.10-1.64
m) for dry weight of fruits, 3.43 m (2.25-4.70 m) for
height and 2.71 m (2.20-3.70 m) for shrub spread.

Kumat (Acacia senegal): Fifteen months old
seedlings of eleven half-sib progenies of A. senegal
were transplanted into the field and were evaluated
for survival, height and collar diameter. Height
ranged from 28.7 cm (# 127) to 45.5 cm (# 18) while
collar diameter varied from 0.33 cm (# 13) to 0.60 cm
(# 127). The mean values were 35.7 cm for height and
0.47 cm for collar diameter; however, the differences
were non-significant.

Kair (Capparis decidua): Among the 42
accessions of kair (Capparis decidua) planted in the
field, showed 55 per cent plant survival after one year
of planting, however, maximum field survival (83%)
was observed in accession CZJK-8. For addressing the
seedling mortality problem in nursery as well as in
the field, hollow plastic pipe approach increased the
root shoot ratio in the nursery and better survival and
establishment under field condition (Fig. 2.5).
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55 Jfcrerd urey Sifaar gy T, ey g1 srfdread Sifaar
(83%) HoreoTd—8 # el | derener vd ¥ # &) &
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3reBT eI fHar &1 wadr © (o 2.5) |

faqgw yr ucu yonforal &1 WREv: Haw<
AtefeiT TR gRT 19 dfagarsifed IRvad iR
Fars F1 SuarT uRRefae el § axa 09 fagw
R bR ST RRIRIAT gediv], sfnsT Riforver
T PferTiH GiferTrated & |9Ifad Il &1 ST
SR TRT | Af€el dI ALIHAT BT MHeAd B & foly
RRIORAT goarar & ford wisa gRT 9 T4 &5 BIeT,
g1, frdreTe &k a1 # favga |deor foar | ai”
3R ferdieTTe Rl # T—<a1 = R RNORAT gearar
B IuRefa &1 <ot fdar )

GeH YaET ThId B gRT §1 HhCUR Tofferdl &
HaeH @& o RRIVRAT Joaivar (262), HYITAT Tglord
(500), & fforamer (32), fe@prsl R (138) iR
DferIITH GiferiTiigiew (80) & U WIR fad M|
TSTEIAET IRTT & RS HRETT B AT AR
yEIfTe &9 # 9RE onfdg WREAny e R Y| g
AR & d¥ IR TARUIST RI™T A7 8 difd e
BT ReNIHRT 81 A IR T4 WY 9¢ A | 39 7747
aRg~7 gorra @1 gfg 89 # 7ag el | SEqR gers H
3FTaE @ 7 fHeAl, did @ 2 Bl g gt 120 Ul
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Conservation of threatened plants: Ecological
niche modelling using 19 bioclimatic variables
and elevation by MaxEnt Modelling algorithm was
completed for three threatened species namely
Ceropegia bulbosa, Ephedra ciliata and Calligonum
polygonoides. Area predicted by model was surveyed
in detail for C. bulbosa in Kota, Bundi, Chittorgarh
and Baran districts to assess accuracy of model. C.
bulbosa was recorded only at two places in Baran
district and at two places in Chittorgarh district.

Through macro-propagation technique, saplings
of threatened species were prepared for ex-situ
conservation: Ceropegia bulbosa (262), Caralluma
edulis (500), E. ciliata (32), Dipcadi erythreum
(138) and Calligonum polygonoides (80). For in-situ
conservation of Glossonema varians at Jaisalmer,
twelve half-moon structures were constructed and
Aloe vera was planted on bunds for stabilization of
these structures. A new block of guava (7 varieties)
and papaya (2 varieties) totaling 120 plants has been
developed at Jodhpur wherein Caralluma edulis will
be conserved ex-situ as intercrop.

Assessment and improvement of horticulture
plants

Cactus pear (Opuntia ficus indica): 18 varieties
were planted and out of these 16 varieties were
successfully regenerated in the pots. Best survival

ot 2.5 UERITE § 3R @I Uiy wIRes el 9 (31) vd Wiadl wied gy ()
Fig. 2.5 Kair plants in nursery in polythene bags (A) hollow pipes (B)
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TSI & UlEl Pl <3 BHA & HU H bR AT
[ERIRSIEaN
SIS Bacl P J—HA AR GUR

PicT Ed ARG HicT M ARTH & 18 fHl
P RT ITH A 16 fHAl BT FAherdT gddb Yaei= fHar
AT | $AD AATIT Wd G GG BT & T leremat
# qeaied far | & H qeied & AR Uil ®
ST B BRY SAdT HH BT | Fa9 SATET IR Sifaar
foarer f (33.33%), RTA® 918 T # 1270, XS A
DI, e o TV ARIRET 918, ST S ARS]
T FAT #1271 (22.22% TA®) H <of DI TE | WA H Th
Y & AU & 918 T U DI GAT 2.5 F 96 b Gl
B T | gol &5 H R T FHicr R ARTH B AR
yfaftsal (a=i™ # 1308, 1270, 1271 UG €ISl # Gleremmer
qIATaReT B Gl H 25—29 fcrerd Sifaam oy AT |

UH = TANT & d diel IMed AH B i
gfafisal (1308, 1270, 1271) &I A Ja&T Td I g
¥ wRAl Ud THell § T ¥ Udr I b THAl B
T (481 3R 355) § wIRAT H o drdi # i
=T (60.66 3R 6.11) H UT 9 T |

BRI & &R D5, HHAT Yol ¥ HicT e ARTHH
@I 5 gfaftsal &1 Saaiey &x- W) R T & agt
TR FAF # 1308 (76.13 AH) Td WAd—1 (6640 HAL)
H A9 SIT&T ghg gs, Sfaid Uil Bl Had SIT&T W&
AH—1 (47) T T # 1308 (10) H qAT HIH HH FoAlA
#1271 (4) ® <O @ T | FEH SATQT TSN I,
BN FHAT—1 (7.74 fHI1. Ui diem) T o= 4. 1308
# (5.36 for.am. wfcy diem) <<t fovam T STafds e e
1270 ¥ 999 HH (2.84 BT Uy diem) o IR
RIRIRIEIN

IR MR H fafrear, ywwuar @ik el
(Srga) weror & fory e el &1 siftm wu faar
7| 3@ Pl ® guiHeEdl B wU H BN AU D
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at Jodhpur was recorded in variety Roja x Roja-4
Pianta-25 (33.33%) followed by clone # 1270, Red
San Cono, Seedless Santa Margherita Balice, Roja
Castle Sardo and clone # 1271 (22.22%). The number
of new cladodes produced after one year of planting
in the field varied from 2.5 to 9.6. Four accessions of
cactus pear (clone # 1308, 1270, 1271 and BG) planted
directly in the field showed 25 to 29 per cent survival.

In another experiment three accessions viz. clone
# 1270, 1308 and 1271 planted in pots as well as in
beds with similar soil media and moisture conditions,
showed more number of cladodes in beds (60.66 cm
and 6.11) as compared to pots (48.1 and 3.55).

Growth of five selected accessions after one year
in the field at Bhuj Regional Centre, revealed better
vegetative growth in clone # 1308 and CAZRI Kukma-1
(CK-1). Maximum plant height was recorded in clone
#1308 (76.13 cm) followed by CK-1 (66.40 cm) while
highest number of cladodes were recorded in CK-1
(47) followed by clone # 1308 (10) and lowest in clone
#1271 (4). The fresh biomass was found maximum in
CK-1 (7.74 kg plant™) followed by clone # 1308 (5.36
kg plant™) and it was minimum in clone # 1270 (2.84
kg plant™).

Pomegranate (Punica granatum): Guidelines for
the conduct of test for Distinctiveness, Uniformity
and Stability (DUS) in pomegranate were prepared.
Thirty six essential characteristics and two special
test characteristics (tolerance against abiotic and
biotic stresses) were incorporated in the descriptor of
pomegranate under the test guidelines. Descriptors
of 12 varieties of pomegranate (Mridula, CAZRI
Selection, G-137, P23, P26, Ganesh, Dholka, Sindhuri,
Jalore Seedless, Jodhpur Red, Arakta and Basein
Seedles) were recorded and tabulated as per the DUS
test guidelines (Fig. 2.6).

Ber (Ziziphus mauritiana): Twenty years (1991-
2010) data of 22 ber varieties was re-examined
to find out the impact of changing climate on the
performance of the varieties. The fruit yield showed
positive and significant correlation with rainfall
(r=0.974, Y=9.983+0.069x). However, a decline in
mean fruit yield was found during 2001-10 compared
to 1991-2000. Highest decline being was observed
in Chhuhara cultivar (36.77%) followed by cultivars
Rashmi, Kiathli and Bagwari. Tikadi, Illaichi, Jogia,
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Fig. 2.6 DUS characters for pomegranate genotypes

Gola and Umran were found resilient to climate
change.

Three varieties of Ziziphus mauritiana viz., Tikadi,
Seb and Katha were found cross compatible and
resulted in improved hybrids viz., F (Seb x Tikadi),
F, x Seb and Seb x Katha which were identified and
confirmed using molecular markers. The RAPD
dendrogram amplified by primer OPA-16 (A) clearly
delineated variety Tikadi and Katha from Seb (Fig.
2.7). All the three hybrids formed a single cluster
with the variety Seb. Heterozygous positions in ITS
sequences clearly confirmed its hybrid nature and
could perform as polymorphic markers.

Watermelon (Citrullus lanatus): In germplasm
evaluation trial of 21 accessions for various
quantitative traits maximum seed yield of 337.6 g
per plant was recorded for SKGPK-22 followed by
SKGPK-21 (301.3 g), while the highest test weight
was recorded in SKGK-24 (79.5 g) closely followed by
SKGPK-23 (79.3 g).
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Thirty four promising genotypes of seed purpose
watermelon were evaluated in station trial along with
check for various quantitative traits. Maximum seed
yield per plant was recorded in CAZJK-2 (332.6 g)
followed by CAZJK-15 (309.6 g) with 9.0 and 6.8
number of fruits plant” respectively. However, test
weight was found maximum in CAZJK-30 (106.2 g)
followed by CAZJK-32 (94.7 g).

Thirty two F, progenies/families representing 12 F,
segregants were evaluated for seed yield and related
traits. Maximum seed yield per plant recorded in
progeny DRB-653 x DRB-661-1 (698.3 g) followed by
SKNK-679 x EC-677168 (620.0 g) with 16.8 and 12.5
fruits per plant respectively.

Under coordinated varietal trial 13 watermelon
genotypes were evaluated. Maximum seed yield was
found for CAZJK-13-1 (783 kg ha™) closely followed
by CAZJK-13-2 (753 kg ha'!) (Fig. 2.8).

Genetic characterization of fruit trees and seed
spices: RAPD analysis of 13 putative varieties of
Punica granatum, 9 Karonda and 13 Gonda accessions
was performed and 17 novel gene sequences were
submitted to NCBI, USA. A hybrid protocol of DNA
isolation was developed to obtain high molecular
weight quality genomic DNA of arid fruits.

Characterization and documentation of released
varieties of cumin, coriander, fenugreek and fennel
was conducted. Multilocus genotyping with RAPD
primers detected intraspecific variations amounting
to 64.7 per cent polymorphism in fenugreek, 66.18

~50 ~



MY SRR

Research achievements

o 2.8 BfciTer @ fafdre S UreU (31) ATSTSOTH—13—1 TAT () HToreoTd—13—2
Fig. 2.8 Promising genotypes of watermelon (A) CAZJK-13-1 and (B) CAZJK-13-2
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per cent polymorphism in coriander. 56.52 per cent
and 23.17 per cent polymorphism in banding patterns
in 13 fennel and 6 varieties of cumin was found. SNPs,
INDELS and ITS length variations were recorded and
38 novel gene sequences were submitted to NCBI, USA
database to document Indian seed spices biodiversity.

Evaluation of Rhizobia for better nodulation in
Acacia senegal and Prosopis cineraria

Effect of different rhizobacterial seed treatments
on seed germination and seedling traits in two
genotypes (PC HPY-1) and (PC FG-1) of P. cineraria
were tested. Treatments with co-inoculation of
Bacillus licheniformis and Sinorhizobium kostiense or
S. saheli supported maximum seed germination and
seedling growth and vigor. Scarification treatment
with sulphuric acid for 10 minutes substantially
enhanced germination from 20 per cent in control to
80-82 per cent in treatments.

Seed production

Under ICAR Mega Seed Project, a total of 5448
kg TFL seed was produced (Table 2.7) at CAZRI,
Jodhpur farm along with 647 kg breeder seed and 16
kg nucleus seed of moth bean (CAZRI Moth-2) and
3 kg nucleus seed of C. ciliaris (CAZRI-75) produced
under NSP.
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Table 2.7 Seed production of different crops

Production under NSP Variety

Nucleus seed (Moth bean) CAZRI Moth-2
Nucleus seed (C. ciliaris) CAZRI 75

Breeder seed (Moth bean) CAZRI Moth-2

TFL seed production under ICAR mega seed project

C. ciliaris CAZRI 75 & 358

C. setigerus CAZRI 76

Clitoria

Mung bean RMG- 62, RMG- 492, SML-668
Clusterbean RGM-1002, RGC 1003, RGC-1066, RGC- 936
Moth bean RMO-40, CZM- 2, RMO-435
Sesamum GT-2

Pearl millet CZM- 9802

Wheat GW 366

Barley RD 2794, RD 2715, RD 2035
Mustard GM 2, GM 4

Oat Kent
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3
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692
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2250
96
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Theme 3: Integrated arid land farming system research
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Resource utilization efficiency in integrated
farming system (IFS)

Seven hectare IFS model generated 845 man-
days and gross returns of ¥ 4,59,826 with a B:C ratio
of 1.76. Six adult cattle units (4 cows, 8 bucks and 4
rams) maintained in this IFS unit produced 7712 litres
milk and 291.8 kg meat. A positive effect of Prosopis
cineraria on grain yield of pearl millet and green
gram sown either sole or intercropped in 2:2 ratio
was evident from 2 to 12 m radial distance from the
bole (Table 3.1). The yield reduction was perceptible
up to 3 m distance with jujube. Irrespective of the
systems, pearl millet showed added advantage when
intercropped with any legume. Land equivalent ratio
(LER) for pearl millet + green gram was higher under
agri-horti (1.13) and agroforestry (1.12) systems,
while for pearl millet + dew gram and pearl millet
+ clusterbean, the LER values were 1.14 and 1.09 in
agroforestry, 1.09 and 1.10 in agri-horti and 1.08 and
1.07 in arable farming system. Mixed cropping was

Rl 3.1 It Sy ugfoal # e wadl & 991 9 a1 Suot (o, ofy gaeR)
Table 3.1 Grain and fodder yields (kg ha™) of kharif crops under various farming systems

Agrofo.restry.with égri-horticu!t}lre Azl i
Crops P. cineraria with Z. mauritiana

Grain Stover Grain Stover Grain Stover
Pearl millet (HHB 67) (sole) 1730 5400 1325 3380 1460 3268
Green gram (K 851) 386 870 430 1130 340 916
Dew gram (RMO 40) 606 2000 460 1200 650 1950
Clusterbean (RGC 936) 666 1830 612 1810 600 1730
Pear] millet + green gram systems
Pearl millet 1060 3110 821 2340 840 2130
Green gram 198 390 240 530 190 490
Pearl millet + dew gram systems
Pearl millet 1010 3160 790 2469 820 1985
Dew gram 340 990 230 689 340 890
Pearl millet + clusterbean systems
Pearl millet 960 3198 840 2560 805 1920
Clusterbean 360 996 290 895 312 930

~53 ~



aiffe gfdded 2013-14
Annual Report 2013-14

3
ICAR

ARl 3.2 IS TRATME Uglerdl § aRT SATEdhr
Table 3.2 Fodder productivity under various pastoral systems

Pastoral systems Tgl;i:e‘iel?:_ilt)y
H. binnata + C. ciliaris 120
C. mopane + C. ciliaris 198
C. mopane + C. ciliaris 78
A. excelsa + C. ciliaris 90
Horti-pasture (Z. mauritiana + C. ciliaris) 120

Sole pasture (C. ciliaris) -

DI WRUTE HR & | Yhel TROTE (2259 fH.IT. Ufd 2aceR)
& A BIABIEHEA F97 (78 U U qaCAR) +
e [HTerolve &1 I SUS |aifdes (2700 fasam wfd
BFWR) B | IOd grSfafpar faqrer (120 us wf
BICIR) + Hepvwd Rifervfvr (2639 T, ufa 2acaR) =T
(@Rl 3.2 g fo= 3.4) |

S Jod Bucl @ ford Ifde Swes ugfd

Sfdd @R (45 e Ui 2RAR) 9 R HAA dh
P AN A SIRT 9 SHIA BT ABAH SUTEH HHT:
539.2 fh.3T. U BaCAR T 803.9 fh.uT. Ul BaaR urey
B3| 9 Wel 9 Sig Hic FRHFd & TN A gl 9
SIENT T H HHE: 39 9 32 U & HH URf M|
1.5, 3.0 T 4.5 7 Wfdd @ U TRIR & YANT I R

Dry matter yield (kg ha')
Grass Leaf Total
2219 420 2639
1430 941 2371
2080 620 2700
1697 234 1931
1894 - 1894
2259 - 2259

inferior compared to the intercropping as well as sole
cropping systems.

Under various silvi-pastoral systems, additional
fodder yield from top feed of trees compensated the
decline in productivity of grass (Cenchrus ciliaris).
Highest total dry matter yield was recorded under
Colophospermum mopane (78 plants ha') + C. ciliaris
(2700 kg ha) followed by Hardwickia binnata (120
plants ha') + C. ciliaris (2639 kg ha') compared to
2259 kg ha'' of sole pasture (Table 3.2 and Fig. 3.1).

Organic production system for high value crops

Highest cumin (539.2 kg ha') and psyllium
(803.9 kg ha') yields were obtained in rotation
with clusterbean and 4.5 t ha' manure application.

Fig. 3.1 Pearl millet-legume intercropping under Prosopis cineraria based agroforestry system
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Incidence of wilt and blight in cumin was 39 and
32 per cent lower with the use of neem cake and
biopesticide spray compared to no manure and no
pest control treatment. Manuring @ 1.5, 3.0 and 4.5 t
ha' increased clusterbean yield by 49.8, 77.7 and 95.5
per cent, respectively over control (Fig. 3.2A). Early
withdrawal of monsoon resulted in low sesame yield,
particularly at lower level of protection and manuring
(Fig. 3.2B). There was 105.5 per cent increase in
yield from no manuring to highest level (4.5t ha') of
manuring. Also the effect of level of pest management

1000 A

900 o ===p0 ===pl p2 ===p3
800 -
700 -
600 -
500 -

400 -

300 +
200 ~

100 1 (B)

m0 ml m2 m3

fors 3.2 919U 9 9T & WR B GR (@) T fael (@) BT S W g9
Fig. 3.2 Effect of manuring and protection treatments on clusterbean (A) and sesame (B) seed yields

(mO = no manure application, m1= manure application @ 1.5 t ha”, m2= manure application @ 3.0 t ha'!, m3= manure application @ 4.5 t ha’!,
pO= no pest management, pl= soil application of neem cake @ 400 kg ha™', p2= foliar spray of biopestcide as and when required, p3= pl+p2)

Sifds MM & 9N P 91 F@el Dt a1 B
Hif®, IRAT 9 geq Sifds qui ) g9E
Sfadw meml & 3 a¥  (FAR—SIRT-fIa—Saaa—
IR—GIRI, e SiIR—TaR—sHaMa—fIad—<i1) 9 6
qY (vorfevaer sfear @ foforpw vefswifery) iR
JIoR—TaR Hdel dh & TN BT 0—15 AH. T 15-30
AHA. P TR dB Gal b Ul W USH drel 9
B e B | ga1 & difie (Wies HURIE,
S Slfold ATAAddl, Sthen e &%, B Jadbid d e
), ﬁ&ﬂ@ﬁiﬁ (Srerssroma fha), e (dreT,
1, Sifde F1d, SUel BIvHhRA 9 diclRraH) Ion #
T Safy g 3Mfde AAT H @Wie <7 9 guR SAf¥d o,
fhg 5 e ifdd wre Ufa gacar ufd av &l % gead
ol T | et § guR Suwds (15—-30 WAL B o

was conspicuous as the increase in yield was 29.7, 36.9
and 56.1 per cent with the level of pest management
P1, P2 and P3 respectively over control. In first
week of September jassid Empoasca population was
quite high (1-3 nymphs per leaf) in 4.5 t manure
plot™ at P0 i.e. no pest control as compared to P3 (soil
application+spray of biopesticides).

Effects of organic inputs on bio-physico-
chemical properties of soil of Pal series

Influence of amount and duration of organic inputs
on soil properties under i) Azadirachta indica and
Ziziphus rotundifolia trees, ii) pearl millet - clusterbean
and clusterbean - pearl millet rotation, and iii)
clusterbean - cumin - sesame - isabgol - clusterbean
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Table 3.3 Effect of manure application to trees on available P and K

P (kgha) K (kgha)
Treatment
0-15cm 15-30 cm 0-15cm 15-30 cm
Ziziphus rotundifolia
Manured* 22.9 14.0 342.6 269.7
Control 19.9 11.2 265.0 211.6
SED 2.7 0.4 67.6 NS
Azadirachta indica

Manured * 33.5 26.9 443.0 443.0
Control 30.9 25.7 309.0 363.0
SED 2.0 0.1 35.0 29.0

*5 kg compost+2 kg neem cake per year in a 100 cm diameter basin, mixed in 6 cm top soil

H |as (0—15 WHL) ¥ 1f¥®d o1 | BHA ID BT JaT W
PIS SeolW=1T AT T8I U7 AT | SeSsIoes fshar
R A BT THRIAS JAT <@l 737 | WIE STel- I aTal
SRIAT BI A BT 4ifasd, IS T GeH Sifde Jon
H IR R S b @1 Bl fde A3 9 1 @A db
IUIRT WX 3eH YRT 7| YR 9 2 [ Suete
BRHRE T U & A6 9fdd @] & 9gd Wk &
IR 9¢1 T I TMT Ocd FaT B SW WR (0—15 WA
# fael W (15—30 HAL) ¥ 1f¥d 9 T (@Rl 3.3
q 34) |

- cumin, and sesame - cumin - clusterbean - isabgol -
sesame — cumin rotation was observed at the end of 6™
year in studies mentioned in i) and ii) and at the end
of 3" year in study mentioned in iii) above. Results in
general revealed improvement in soil physical (field
capacity moisture, hydraulic conductivity, infiltration
rate, cone index and bulk density), microbial
(dehydrogenase activity), and iii) chemical (pH, EC,
organic carbon, available phosphorus and available
potassium) conditions. The improvements were more
for longer duration of application and at higher rate

IR 3.4 BA b H WG 7 BT BT Pbels IR UG BHIPRA g GIerel R I

Table 3.4 Effect of manure application in crop rotations on available P and K at crop harvest

Compost +neem P (kg ha') K (kg ha")

cake (tha'y™) 0-15 cm 15-30 cm 0-15 cm 15-30 cm
Pear] millet - clusterbean and clusterbean - pearl millet rotations (6 years)

0.0+0.0 18.0 15.2 280.6 244.7

2.5+0.2 253 17.2 304.2 269.1

5.0+0.4 26.9 19.6 329.2 277.4

SED 5.8 NS 30.6 NS

Clusterbean - sesame and sesame - clusterbean rotations (3 years)

0.0+0.0 324.2 276.4 16.0 9.1

2.5+0.2 387.8 335.5 24.3 14.0

5.0+0.4 4454 354.2 34.5 20.9

7.5+0.4 463.8 390.3 36.8 24.2

SED 38.8 40.6 8.5 7.8
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B3I SI & a9 IeRep a1 Jof1 A& o | 2.5 31R 5.0
e Sifdd We & YN H HAEI: 1713 3fR 2215 .
1. SIS YT §8 | 5 S oifdd WM& AR 40 b1, oo
Ofe BFCIR Pl WYH WY A YANT PR W, ADHaH
TSl BT SUST (2401 fhum Uiy BaeaR) ura g | ™
D U 7 W T UBR & T U g |

AYh WY I 5 T lfdd Wi 3R 40 AT T
T BRIX BT YA B TR SUT ASerIoT Sadd
(031 fhram wfy TaewR) R WX oY wafe o= fansd
SR® el 3BT J41 52.7 BT, Uiy SR uriy =AY |
fegrgsIomY Tfafafd, FiRR S8 WRIee BTssIarsiNg
TAT ATSHIITST IRIERT Bre= ) Sifdd @e & STANT
I e o @R gD TfafafRt 5 e 9fdw @re qn
40 a1, oo 9T BaIR & WA A Swadq WR WX
el | Arsphifdae I FeE iR ger St sree
(0.39) AT AISHIATSA TRHANT HIEA 3R AdISA BT
(0.42) # ATAF TG FEAGY UT T |

g 3R o< & Uyviep fOSPa &1 Baal b
TAIHE FETeiiedl R PIids g9rd

g DI I AOHE b D R G d BAA oI
TR UG AU STl A QRS H PIg gRads el
IR AT Afbd 399 ASge Reded gAIHG BU
gaIfad gU SR SUS # & <l TS | BTl oI &
foeda & o | 0.125 ufderd Nie dewe & uuiig
fosHEa A s9@ g9E H HHI Tof o T (AR 35) |
TR # AEge Reded Ud diRIfhal R s Af¥ed
g el o S Sust & gReferd dRar B

Jed AUEM @ D A (Sreell ReRAT gEdid
(THORARME) TR 0.125 UfOEId 3MARA Hewe & guiig
foedad & oramEr o fogda 9 ufddmd uwE <=ar
7| U BT STd AYH @ TS | I8 §Y U B
fosHa | ABAR FHI (7.20%) <@ TS DI 0.125
yfoerd e dewe @ goffy fgsada & sRo a8
4.86 wfarerd urg T8 (A 3.3) |
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of manure application, but 5 t manure ha' yr' was
the optimum rate. Improvement in soil was more in
surface layer (0-15 cm) than in subsurface layer (15-30
cm). Crop rotations had no perceivable influence on
soil properties; only Azadirachta indica appeared to
reduce dehydrogenase activity. Available phosphorus
and potassium in all the three experiments increased
with manure application and the values were higher
at higher rate of manure application and these two
elements were invariably higher in surface (0-15 cm
layer) than in subsurface (15-30 cm) layer (Table 3.3
and 3.4).

Long-term fertility trial on pear]l millet

Continuous cropping of pearl millet without
fertilizer application produced 1094 kg grain ha’
in 21% year of the trial. Pear] millet in rotation with
clusterbean gave more grain and stover yields (1143
and 1923 kg ha). Application of 20 and 40 kg N ha™
significantly increased grain yield (1185 and 1221 kg
ha’!, respectively) over control. FYM applied @ 2.5 t
and 5 t ha' alone produced 1713 and 2215 kg grain
ha", respectively. The maximum grain yield (2401 kg
ha') was obtained with the application of 5 t FYM
along with 40 kg N ha™'. Stover yield showed similar
trends.

The available nitrogen in soil was highest (93.1 kg
ha') in 5 t FYM ha' + 40 kg N ha treatment and
lowest in control (52.7 kg ha'). The dehydrogenase
activity, fluorescein di-acetate hydrolysis and
microbial biomass carbon (MBC) increased with
application of organic manure and highest values
were recorded in 5t FYM + 40 kg N ha™ treatment.
Significant correlation was found between MBC and
soil organic carbon (0.39**) and MBC and labile
carbon (0.42*%).

Physiological impact of foliar spray of iron and
zinc on temperature tolerance of crops

In wheat, exposure to high temperature did not
affect the crop water status (water potential and RWC),
nitrate reductase (NR) was positively influenced but
still the grain yield declined. However the decline was
less in plants foliar sprayed with ZnSO, @ 0.125 per
cent compared to water sprayed (WS) control (Table
3.5). In mustard, neither NR nor chlorophyll reflected
any definite trend and could not be corroborated with
yield.
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Table 3.5 Effect of foliar spray of zinc on wheat

Water potential (-bars) RWC* (%) NR* Grain yield (kg ha)
Treatment
Ambient High Ambient High Ambient High Ambient High
WS 22 23 64.33 64.19 107.15 160.53 4286.8 3035.8
ZnSO4 (0.125) 24 22 67.32 66.59 110.29 194.29 4536.9 3769.7
*RWC=Relative water content, “NR=Nitrate reductase
mPS = AMBIENT
70
65
60
55
>0 AMBIENT

PS
Zn(0.125)

R Zn(0.250

7.20 ( ) Fe(0.125)

-4.86 Fe(0.250)

-5.53
+1.92
-5.91

o 3.3 S=a 9 WA IO IRRfRT # SRAT 3R @le BT WAl Bl Ul R {SHE T THTHAE WY
Fig. 3.3 Impact of foliar spray of Zn and Fe on MSI (mustard) under ambient and high temperature conditions

1 SUFR &1 IIoRT 3R TR IR 94919

fRad st R REE &9 & 91 A9 9w
dgaE H g R GOk Bl UG § Dlg HH F8) ol
T ST IR B IUST H 24 gfaerd Y arY i) 0.6
gfererd SRAT-SSIET AT 0.6 U9 dlE—SSISIgEy A
T TR ¥ aNufdd WR R ST dioEE TR G
J fre=or & Gor # 9oR & U # gfyg g8 | R A
VAT 991G 181 ST T Jefd 157 3 SUAR | e

BT g H IS 7 9fg g2 |

ST 3R graifgs usifa & digi 3t gig
fAwares SR srgaer e

FHRET AR greEfdw yoadl @ AR g
BN BT fAbT 96 Sals 991 S¥ & Fde Bl
SUANT FR YT T 71 (ARON 3.6) | BT CIRClored
P 3 YIfdT=, 37 W77 & 12 U= 3R 37 3rerfasr &
2 UIfIT=T & e 56 $Halg gl THIBIUN AR 22 HieR
I e I fAafRid feu o Rt 3R
i gfg AROT SR BieR AT JE&F FHIBRIT TIIoeT

Exposure to high temperature adversely affected
MSI in all cases except in 0.125 per cent FeSO,.
Maximum decrease of 7.20 per cent in MSI was
observed in water sprayed control when the plants
were exposed to high temperature and this reduction
was 4.86 per cent in 0.125 per cent ZnSO, (Fig. 3.3).

Effect of seed priming on pearl millet and
clusterbean

In pots, where watering was done at regular
intervals, exposure to high temperature as mentioned
above, did not reduce yield of pearl millet but resulted
in about 24 per cent reduction in clusterbean yield.
Seed priming with chelaters of either zinc (0.6%
ZnEDTA) or iron (0.6% FeEDDHA) resulted
in increase of yield even after exposure to high
temperature at vegetative stage as compare to control
in pearl millet. In clusterbean, however, no such
response was observed even though seed priming
with either chelaters resulted in higher yield under
ambient condition compared to control.
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Table 3.6 Age class of lag and exponential phases of Acacia and Prosopis species

Species Lag phase
Acacia senegal 1-5
A. tortilis 1-7
A. albida 1-7
Prosopis pallida 1-4

gefier & 7 Wifda & fo fAefaa fey 7| degar
Farg ghe TP & e WR R heTa/dide qr
T BRe B forw TR feRia e 17 (@R 3.7) |

gHegRd IR nuRa F-SenfAat gl gomeh
&1 faer

T Y B IRM, ARG SR DI IFT IS
T & AT 6x12 HeR U B ol ¥ 6x6 HIC G
H 47,6 ORI 1S IS B TR | FAT UM BT B
IATGHAT RAHT HU—IeDH! JorTell H 6x6 HIex Ul
P W FIW F (6384 fHIT URT THRW) UG
PRATORT HV—IDB Yol 7 6x12 HIex Ui B
R TG B YR AT | T B9 | Rl YOTell Scara el
(SR RTER IUS) 6x12 IR BT AT H 6x6 HIcX & d8d
Afdrd ot @ TS (AROY 3.8) | fafi=r a) fosAl #§ e
@ A ANHTH SUS (213 UL U Ug) Tum g
JUITell STEdhdl (8.67 T UfT BICIR) &1 Bl T |

HI Td AEdl InenRd FHiar=an # Fa1 T+
JARETUT I
Thdl WEdl UG H WEdl b G U Bl AfOdHan

Exponential phase-I Exponential phase-II

5-12 12-16
7-11 11-16
7-15

4-12 12-17

Growth performance and adaptability of Acacia
and Prosopis species

Age class of lag and exponential phases of
Acacia and Prosopis species were fixed by using the
relationship of age vs. height (Table 3.6). Total of
56 relationships between height and age of tree and
22 relationships between collar diameter and age
of tree for three provenances of Acacia tortilis, 12
provenances of A. senegal and two provenances of
A. albida were developed in accordance with their
identified lag and exponential growth phase. Lag and
exponential growth-phase wise heights and collar
diameter growth equations for seven provenances
of Prosopis pallida were also developed. Accordingly
height growth equations were developed to attain
better level of fitness (Table 3.7).

Development of agri-horti system for
rejuvenated jujube orchard

During second year of rejuvenation, average fruit
yield of rejuvenated jujube trees with 6x6 m tree
spacing and intercropped with mung bean was 47.6
per cent higher than yield in 126 m spacing. Total
system productivity was highest (6384 kg ha') in

AR 37 fIwRT RO & Hdy § 99t iR U gonfeRl @ Sang fawrs wHar
Table 3.7 Height growth equations of Acacia and Prosopis species with respect to growth phases

Lag phase
Tree species

Exponential phase-I

Exponential phase-II

Best fitting equation R? Best fitting equation R? Best fitting equation R?

Acacia senegal y = 16.687¢e040%% 0.98 y = 62.295e"1371x 096  y=-6.7687x*+ 213.98x 0.99
- 1284.6

A. tortilis y =35.228x"% 0.98 y=-6.2367x" + 099  y=-19.141x* + 562.36x 0.92
140.91x - 487.89 - 35323

A. albida y=-1.1887x* + 0.98 y=-0.4922x> + 71.58x - 419.98 0.99

15.361x + 7.965
Prosopis pallida ¥y = 66.929¢%15 0.98 y =-3.0684x> + 97.271x 0.98 y=-2.2822x* + 79.939x 0.86

y =height in cm and x = age in years

-193.19

-93.521
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Jujube equivalent yield (kg ha™')

Spacing v{:ﬂ :zzs Jujube + mung bean system Jujube + pearl millet system

Mung bean Jujube Total Pearl millet Jujube Total

6xX6m Seb 1375 3648 5023 480 2955 3435
Gola 1976 6700 8676 637 5761 6398

Umran 1843 3610 5453 530 3545 4075

6x12m Seb 2250 1065 3315 555 986 1541
Gola 2267 2336 4603 680 1835 2515

Umran 2290 1334 3624 635 1094 1729

Mean 6 x 6 m 1731 4652 6384 549 4087 4636
Mean 6 x 12 m 2269 1578 3847 623 1305 1928

IS (13455 fH.AT. UfT 29cIR) 9 SHD 91§ YS! UG
H (12519 fHIM. 9T 2FCR) B4l & GO Tl B A
IO U TS | AR IJRE Bl Jls 19, 2013 I G
qaTs &1 TS fa RO $HS AT DY 7Rl § Hga
I Bl ufareget HR ULl SR 975 # yRudadr &Y sraven
H AR 91RY BH SUST BT BRI g1 (AR 3.9) |

&I (BT fmrer) smenRa Hfarar & ofdavta
Fol @ Wt @ Sag F 316 AH. @ affe gy g
TS T4 51 yforerd uforRenfad diel & wemuEr gof @ TS |
<2l @re B 5 < U BICIR DY AT B AT, arferay
UG Bl JIRAR g =1 (BTORI—76) DI AMeTHaH
B ART Ul (9238 fHAT. Ufd gacaR) urs g |

™R § gd uforenfia H¥-arm@r ugfa #
Sivicefounl

Ja—qg Riars & sdwa sfy—senfar ugf:
@R H de—d e ugfd 4 @y 1w gal
(g, 91 Td e & 9gaR (Ug AR, Hlek AN U4
HAN! fRAR) @1 Uil T 99 I A, TR, Wad
UG TqRUTST & AT 3T Bl & U H AT 1347 |
3T B! DI YA, HIS BT 37 AT H Bl Ul o
AR JARTHIH BT | I Ul B 3fdq: TR Bl A,
g & 1er ofd: W W AIS (2575 BT URT BHR),
R (1775 {630 9fd gacaR) Ua a4 (6355 fa.am. ufa
TICIR) P IUST 31APH & TG da1 BF AT AT |
I8 IUS FIY HH IR AT |

jujube + mung bean agri-horti system in 6x6 m tree
spacing and lowest in jujube + pearl millet system
in 6x12 m tree spacing. Overall system productivity
in terms of jujube equivalent yield was higher in 66
m tree spacing than in 6x12 m spacing (Table 3.8).
Amongst different varieties, Gola registered higher
yield (21.3 kg tree) and total system productivity
(8676 kg ha'') irrespective of spacing and intercrops.

Soil moisture conservation studies in Pongamia
pinnata and henna based agroforestry in Pali

The highest henna dry leaf equivalent yield was
recorded under sole henna (1345.5 kg ha™) followed
by 2.4 m strip cropping treatment (1251.9 kg ha™).
Clusterbean re-sown on July 19, 2013 as an intercrop
in henna based agroforestry system had vigorous
competition with henna during establishment stage
and continuous rain events at maturity stage leads to
low yield (Table 3.9).

In pongamia based agroforestry system annual
increment of 31.6 cm in pongamia plant height was
observed and 51 per cent establishment of replanted
saplings was recorded. Maximum forage yield of 9238
kg ha' and dry fodder yield of 2805 kg ha! from
intercropped Cenchrus setigerus (CAZRI-76) grass
was recorded with FYM @ 5 t ha'.

Production potential of established agri-silvi-
horti system in Bikaner

Agri-horti system under drip irrigation: The
height, collar diameter and canopy of all the fruit
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Treatment  H¢ight  Branches/ Dr.y leaf  Height

(cm) plant yield (cm)

(kg ha)

SH:C (1:1) 114.3 7.2 529.5 40.7
H:C (1:2) 118.9 7.8 460.1 44.2
H:C (1:3) 107.9 5.7 439.8 48.9
H:C (1:5) 140.3 6.1 529.5 50.1
Alley 3 m 141.5 5.9 616.3 50.5
Alley 6 m 145.3 5.8 494.8 52.6
Strip 2.4 m 123.2 7.9 1197.9 53.7
Sole henna 112.3 12.4 1345.5 -
Sole guar - - - 53.7
SEmz+ 4.6 0.4 13.6
CD at 5% 13.8 1.2 40.9 NS
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Table 3.9 Dry leaf yield, clusterbean seed yield and yield attributes of henna-clusterbean intercrop

Clusterbean (guar)

Branche/ Pods/ Seed Dry leaf yield
plant plant yield equivalent
(kg ha) (kg ha)
2.7 22.7 26.7 561.5
2.4 20.3 12.8 475.5
1.9 16.8 54 446.3
2.8 28.7 81.2 626.9
3.8 32.2 60.4 688.8
3.9 36.5 89.6 602.3
4.1 37.1 45.0 1251.9
= = = 1345.5
4.1 37.1 117.0 140.4
0.15 1.84 2.4 10.9
0.44 5.51 7.1 37.8

H:C = Henna: Clusterbean

paRT g @& edwa sfN-—senfal—aq
ygfa: SR H, war e 7 9 g, Aiud gd
WM @ gedR (U SATE, Bk A UG DA
fIR) PR—Senfal—a9 ugfd # s gaii & g
H affEreaE uril AT | H{IT SR ARAl B FDIA AT A
W iq B SaTGhd wdiferp off | g b W, q, bR
UG TqRUTST T 3T IR (5x6 HIeR) & 39 B o
T 294.5, 168.0 T4 30.0 YfId SeUTe UTad g |

dIPMR 83 H B od SYAN &l gfE =Y
Suga g7 g vsga &1 faem

el # RiEE W) (1.0, 09, 08, 0.7, 0.6, 0.5 32),
TS < (0, 10, 20, 30 fHIT WY BRWR) IR SHD
AHSOT 9 ARG YEId Uil AT | Ao YART §)OH
IR B AT Well Ul # wefw ghyg A E |
TS @Y 10, 20 T 30 BT, URT BaR wRf oR =T
B G H 27, 48 T 56 U B SUS UK TS |
RrarE @ 058, 0.7, 0.6 T 0.5 3¢ WRI WR 3ffHTH R
TR S 1 @1 JAT A 6, 18, 37 TAT 58 TR HH U
e TS| 20 9 30 fhUT. TG Ul gacaR @) SISl
fHa1E 0.8—0.1 I W I I 3R 3fH 8T SIafds g
TRI (0.5—0.7 $2N) TR SUST H AfF <R IRAfET Tl
BT |

trees (citrus, bael and gonda) was higher when
intercropped with rainfed moth bean, clusterbean,
Lasiurus sindicus and aloe vera as compared to their
sole planting. Moth bean intercropping gave highest
tree growth over rest of the crops. The highest grain
yield of rainfed intercrops i.e. moth bean (257.5 kg
ha) clusterbean (177.5 kg ha!) and Lasiurus sindicus
(6355 kg ha') was recorded in intercropping with
citrus over rest of trees and lowest was with bael.

Agri-horti-silvi  system under sprinkler
irrigation: The height, collar diameter and canopy of
citrus and shisham were significantly higher over their
sole planting. Highest yield of citrus was recorded
with the intercropping of green gram-mustard
rotation. Intercropping of green gram, clusterbean
and Aloe vera with citrus produced 294.5, 168.0 and
30.0 per cent higher yield over their intercropping
with mopane planted at 5x6 m spacing.

Suitable deficit-irrigation schedule to improve
crop-water productivity in Bikaner region
Growth, yield and yield attributes of groundnut
showed significant response (p<0.05) to irrigation
(1.0, 0.9, 0.8, 0.7, 0.6, 0.5 ETc), N application rates
(0, 10, 20, 30 kg ha') and their interaction. Pod yield
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obtained with 10, 20 and 30 kg N ha™" were 27, 48 and
56 per cent higher than control without application of
N-fertilizer. The differences in pod yield among 1, 0.9
and 0.8 ETc were non-significant. Pod yield decreased
with decreasing irrigation application rates. Pod yield
with irrigation of 0.8, 0.7, 0.6 and 0.5 ETc were 6, 18,
37 and 58 per cent less compared to full irrigation
(ETc 1.0). The difference in pod yields between higher
dose of N (20 and 30 kg ha') were more pronounced
at higher rates of irrigation (0.8-1.0 ETc) as compared
to the lower rates of irrigation (0.5-0.7 ETc).

Vegetable production through harvested rain
water in Bikaner region

Application of 20, 30 and 40 t FYM ha' had
increased the yield of Citrullus vulgaris var. Fistulosus
by 43.3, 83.9 and 87.4 per cent over control under
rainfed production system. The response of mulch
varied with level of FYM application whereas, straw
mulch combined with 30 and 40 t FYM ha™ showed
significantly higher yields under both the production
systems. Plastic and straw mulch improved the yield
by 24.80 and 42.25 per cent under rainfed and by 28.78
and 52.24 per cent under supplemental irrigation
production system over no-mulch system.

Water harvesting based integrated agricultural
production system for arid region

The agri-horti-silvi systems have been found to
give better biomass production and yield than other
farming systems, however maximum economic
returns were obtained in horti/silvi-oleri farming
systems. Supplemental irrigation in the critical stage
of the crops improved crop biomass yield and growth
of ber and khejri in all farming systems tested over
rainfed condition.

Evolving grass-legume mixture for quality
fodder in arid region of Gujarat

Various growth parameters were collected at 80
DAS from an experiment having 4 grasses and 2
legumes as sole and under various combinations.
The results indicated that among the sole treatments,
Cenchrus setigerus and Stylosanthes hamata produced
dry matter of 1060 g m* and 790 g m™, respectively,
whereas Dicanthium annulatum produced the lowest
dry fodder (240 g m?). Among the mixtures, C.
setigerus + S. hamata produced the maximum dry
fodder yield (1170 g m™*) followed by C. setigerus +
Clitoria ternatia (1110 g m?) but the land equivalent
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ratio (LER) was higher in C. setigerus + Clitoria
ternatia (1.08) than C. setigerus + S. hamata (1.01).

Bacterial endosymbionts for management of
abiotic stresses in plants

Two cultivars of groundnut (TG 37A, susceptible
to salinity and T2-GG 2, tolerant to salinity) were
evaluated against various salinity levels. The seeds
of groundnut were treated with distilled water and
with three bacterial endosymbionts namely, Bacillus
firmus JN22N, B. tequilensis and B. subtilis REN5IN.
Various growth attributes e.g. yield, quality and soil
parameters were recorded.

Buildup of salinity: Soil pH and EC increased
with crop duration under all the salinity levels. The
soil pH increased from 8.65 at 30 DAS to 9.15 at 90
DAS under irrigation water with EC level of 9 dS m™.
The corresponding value for soil EC was 6.22 and 9.88
dS m™, respectively.

Biochemical attributes: Application of Bacillus
firmus JN22N and Bacillus subtilis REN51N improved
the contents of total carbohydrates, proline, total
phenol and H,O,, as compared to uninoculated
control in both the susceptible and tolerant cultivars.
Besides, there was enhancement in production of
SOD, GR, CAT and peroxidases when inoculated
with JN22N and REN51N as compared to control in
both the cultivars.

Pod and haulm yield: Significant improvement
in haulm yield of groundnut was recorded when
inoculated with Bacillus subtilis REN51N (at 0 and 6
EC of irrigation water) and Bacillus firmus J22N (at 3
and 9 EC). In case of pod yield, there was improvement
of 26 and 17 per cent at 0 and 3 EC respectively by
inoculation of Bacillus subtilis REN15N and by 17
and 13 per cent at 6 and 9 EC of irrigation water
respectively by Bacillus firmus JN22N.

Performance of clusterbean genotypes and
irrigation levels during summer season

Six varieties of clusterbean (RGC-936, RGC-1066,
HG-2-20, GG-2, NBPGR-101 and NBPGR-102)
and two irrigation levels (15 and 20 days interval)
were tested during summer season. Among all the
varieties, RGC-1066 provided highest seed yield (882
kg ha). The increase in the seed yield obtained with
RGC 1066 was 14.16, 8.61, 17.85, 32.77 and 30.84 per
cent over RGC-936, HG-2-20, GG-2, NBPGR-101
and NBPGR-102, respectively. The highest net return
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(% 59200/-) and B:C ratio (2.04) was fetched by RGC-
1066, which was followed by HG-2-20 (X 51600 and
1.78). Irrigation provided at the interval of 15 days
after sowing gave 6.48 per cent higher seed yield
over the irrigation provided at 20 days interval. The
highest net return (% 44300/-) and B:C ratio (1.70)
were observed with irrigation at 15 days interval. The
net return and B:C ratio with irrigation provided at 20
days interval were ¥ 43400 and 1.61, respectively.

Effect of weed management practices on weed
dynamics, production potential and resource
use efficiency in clusterbean based intercropping
system

The field was predominately infested with
broad leaved weeds including Amaranths blitum
(52.6%), Celosia argentia (18.7%) and Digera
muricata (13.2%). The broadleaved weeds as a whole
constituted 92.6 per cent of total weed flora. Among
the intercropping system treatments, sole clusterbean
suppressed maximum weed population and dry
matter production. The dry weight was recorded 26.2,
16.8 and 12.4 per cent lower with sole clusterbean as
compared with sole pearl millet, clusterbean+pearl
millet (2:2) and clusterbean+pearl millet (2:1),
respectively. Two hand weeding given at 25 and 45 days
after sowing recorded highest weed control efficiency
(84.2%) followed by pendimethalin 1.0 kg ha'+ one
hand weeding at 25 days after sowing (76.4%) and
pendimethalin 1.0 kg ha'+ imazithypar 40 g ha’
at 20 days after sowing (73.7%). Sole clusterbean
recorded highest clusterbean seed equivalent yield
(533.2 kg ha') followed by clusterbean+pear] millet
(2:1) and clusterbean+pearl millet (2:2). Among the
weed control treatments, two hand weedings given at
25 and 45 days after sowing gave highest clusterbean
seed equivalent yield (530.5 kg ha'), which was 51.2
per cent higher over control. Integrated application
of pendimethalin 1.0 kg ha'+one hand weeding at 25
DAS fetched highest net return (% 23552 ha™).

Enhancement of antioxidant activity by
mycorrhizal fungi

Root of Chlorophytum borivillianium (safed
musli) showed a good scavenger of 2,2-diphenyl-
1-picrylhydrazyl (DPPH) and  2,2-azino-bis
(3-ethylbenzothiazoline-6-sulphonic acid) (ABTS)
radicals as well as high ferric reducing power as
indicated by the hydrogen donating ability of test
compounds. Soil application of mycorrhiza (Glomus
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fasciculatum, G. intraradices and G. mosseae)
increased the leaf biomass of C. borovillianum as well
as the concentration of secondary metabolites e.g.
total phenolic compounds, flavonoids and saponin,
which finally increased the scavenging activity of free
radical of the roots. These changes could enhance
the resistance of roots against pathogens as well as
raise the market value of C. borovillianum owing
to its increased benefit for human health due to its
enhanced antioxidant activity.

Effect of biophos on arid crops

A field experiment was conducted with three arid
crops (pearl millet, clusterbean and mung bean) to
see the effect of biophos (developed at CAZRI) in
comparison to application of P @ 60 kg P ha', P @ 80
kg P ha!, nano-P, phosphatase and phytase producing
bacteria (PPB) and arbuscular mycorrizal (AM) (G.
mosseae) fungi. A significant improvement in grain
yields (7% in mung bean, 23% in clusterbean and
43% in pear]l millet) over control was noticed. In
general, the response of biophos was better than 60 kg
application of phosphorus per hectare in all the three
crops tested.

The average improvement in different soil
enzyme activities over control were found as follows:
dehydrogenase, 11 per cent; esterase, 5 per cent; acid
phosphatase, 53 per cent; alkaline phosphatase, 59
per cent; phytase, 28 per cent; arylsulphatase 122 per
cent. The microbial biomass C was also improved
between 32-78 per cent under different crops. The
positive effect on soil biological health due to biophos
application was much better than application of PPB
and AM fungi.

Bioinformatics analysis of nano-particles
induced pearl millet tissue samples

A total of 37,432 unigenes were obtained in pearl
millet control samples whereas 39,197 unigenes were
obtained when pearl millet plants were applied with
nano-phosphorus under field condition of which 6541
unigenes were differently expressed. A total of 2624
unigenes showed up-regulation and 3918 unigenes
showed down-regulation. According to the GO based
molecular functional classification larger number
of unigenes was allocated to molecular function in
nano-P sample as compared to control samples. The
enzyme known as Endo-f3-Mannase (EC 3.2.1.78) was
identified in nano-P sample, whereas no such enzyme
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was encountered in control sample. This enzyme plays
a key role in plant growth and development including
embryogenesis, seed germination, shoots growth, leaf
formation, flower development and fruit ripening.

Effect of nanonutrients on kharif crop

Field experiment on pearl millet and clusterbean
was conducted to compare the yield between
nanonutrients (P, Zn, Mg, Fe) spray application and
without application of nano nutrients. In general, an
increase in grain yield by 12-31 per cent was noticed
over control due to application of nanoparticles.
The effect was more pronounced with application
of nano-P @ 40 ppm. Similarly the dry matter yield
was also increased by 9-25 per cent over control. The
maximum increase was recorded on esterase (108-
195%) followed by alkaline phosphatase (135-158%)
and arylsulphatase activities (46-92%).

Yield performance of pearl millet and
clusterbean under intercropping system

The yield of sole pearl millet and clusterbean
sown in the month of July was 1665 and 1018 kg ha™,
respectively while the yield of late sown crops (in the
month of August) were 720 and 587 kg ha™. In mixed
cropping and inter cropping systems of pearl millet
and clusterbean the yield of both crops declined but
land equivalent ratio was higher.
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Hydrological monitoring and interventions for
block-II of Beriganga research farm

At Beriganga project area one gabion structure
and five sand filled check dams were constructed
to control soil erosion in major streams. Capacity
building works of existing pond were undertaken by
excavation of earth. Capacity of an existing nadi was
increased by 400-500 m® . Highest rainfall of 82.8 mm
was recorded on 29" September, 2013. Total 11 rainy
days of more than 15 mm rainfall contributed for
generation of runoff in block-I and pond of block-II.

Water balance study of nadi indicated that an
average of 26 per cent of rain water is collected in
nadi as runoft, out of which evaporation loss of 44 per
cent, seepage loss of 5.6 per cent and net storage of
50.4 per cent of 633.5 m? runoff water was recorded.
Overall runoft in the block varied from 6.1 to 28.2
per cent with an average of 16.7 per cent. A total of
60,070 m® runoff was generated and overall 13.5 per
cent (8081 m?) of the generated runoff was retained
by the check-dams and remaining passed through the
stream passing through nursery near office building.
Construction of check-dams helped in retaining the
eroded soil in outflow from the upstream. The siltation
at check-dams spread from 5 to 10 m in upstream
and depth varies up to 0.40 m. Higher moisture in
upstream helped in regeneration of vegetation that
further helped in reduction of erosion.

Integrated watershed development Bernia,
district Dungarpur tribal community

Under TSP project a watershed site at Berania,
Dungarpur was selected having predominantly tribal
population. The watershed area has been delineated
using toposheet and remote sensing data in GIS. The
detailed bench mark survey of watershed area has
been carried out to assess the problems and potential
of area. The watershed has an area of 620 ha with 145
ha (23.4%) under agriculture, 289 ha as gravel land
(46.6%) and remaining area under rocky wasteland,
settlement and village pond. The watershed area has
total population of 1015 with 175 household.
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Fig. 4.1 Measurement of stream cross section at (A) Gauge-I
and (B) Gauge-II

Low crop and livestock productivity were identified
as the major problems during the survey. To improve
the productivity of kharif crops high quality seeds of
paddy, Pusa-Sugandha (263 kg) and black gram, PV-
31 (250 kg) were distributed to farmers. Besides the
improved seed, 1.8, 1.2 and 0.75 t of urea, DAP and
NPS, respectively were also distributed to the farmers
@ 30, 20 and 15 kg per farmers.

Under horticulture development activity high
yielding pomegranate seedlings (450) and lemon
(350) were distributed. In rabi season 0.40 t seeds of
wheat (Raj-4037) and 0.99 t seeds of gram (Pratap-1)
were distributed to 100 farmers. For livestock
improvement 3 bucks and 7 rams of Sirohi breed were
given to selected farmers of watershed area. Data on
crop yield showed increase in yield from 1.8 t ha’
with traditional variety to 3.6 t ha™' for paddy and 0.24
tha' to 0.36 t ha™ for black gram.

Evaluation and improvement of soil and crop
productivity in khadin

About 40 soil samples at 4 different depths (0-15,
15-30, 30-45, 45-60 cm) were collected from khadin at
Bambore, Jodhpur. Soil investigations showed that the
soil is deep, greyish in color, sandy loam to sandy clay
loam in texture. Surface soils are mainly calcareous
and slightly sticky and non-plastic in consistency. The
total annual rainfall of 493.1 mm was observed in the
watershed area whereas seasonal (June-July) rainfall
was 435.3 mm. The maximum rainfall of 82.8 mm was
observed on 29 September, 2013. Eight rainfall events
of more than 15 mm contributed for generation of
runoff in the watershed area. The runoff in the khadins
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Fig. 4.2 Development of stream flow graph for (A) Gauge-I
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arrives from stream originating from the hillocks. For
measurement of runoft in the stream, gauging was
done at two sites (Fig. 4.1 and 4.2).

A field study was conducted in Bambore khadin to
study the effect of soil applied zinc and foliar applied
thiourea and NPK on the growth and productivity of
pearl millet crop. The experiment was laid out in strip
plot design with control and soil application of ZnSO,
@ 25 kg ha! in main strips and foliar application of
1 per cent NPK (1%), 750 ppm thiourea and water
sprayed control in sub-strips with four replications.
Pearl millet (MH 169) was sown at the onset of
monsoon at 30 10 cm spacing using seed rate of 4 kg
ha. Zinc sulphate was applied at the time of sowing
while foliar application was done on 40 days old crop.
Soil application of ZnSO, recorded 38.54 and 19.28
per cent higher grain and straw yield over control (Fig.
4.3). The grain and straw yield increased to the tune
0f20.19 and 12.15 per cent due to foliar application of
NPK over water sprayed control that recorded 1530
kg grain yield and 2758 kg ha™ straw yield.
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Fig. 4.3 Effect of zinc soil application and foliar application of NPK and thiourea on pearl millet yield
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SUST G ST, adel (5850.6 foh.3T. ufr gacaR) ot wif
g% | AT gcdl @ IS 213 {3 Ui RaceR U g% |
faf =1 UBR & IR IR 9™ & GeRiel—dcer 4
H yeeE H 9T vd SIafRrM &1 UeeiE |9 3resT
BT (ARl 4.1) |

ST Il & A1l BAd SAEA Sl AGH

TR 9 fOa # g & IR 'R (&1 Fe9ser

Performance of perennials at rocky stony site of
Bhopalgarh

Henna gave highest yield of leaves (1493.1 kg ha™)
and fuel wood (5850.6 kg ha). Yield of senna leaves
with one cutting was 213 kg ha™. Among four grasses
planted in the rocky area, C. ciliaris performed best
followed by D. annulatum (Table 4.1).

Soil compaction and its relation to crop yield

Clusterbean and sesame were sown in plots given
four tillage treatments viz., T1: sub-soiler + disc
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Table 4.1 Comparative performance of grasses at rocky stony site of Bhopalgarh

Grass species Survival (%)

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

+ fe¥@ & urer afta, d-2 % &1 uer |,
-3 fomp we + o & uer dftd, d—4: &
B Trel AfRd + BrenT Ul Bed) B Sl $US IR
gqd S @ ford 9T MR | AR ¥ B gadie b
A H A 3 (R 44) | I8 B -3 WR R |
SATET T &1 WR & 3ifds & 98d Auiald AT | Sdrs
% WR <2 & BRI BIF GAbid & T H DHad 10
JH. TS db BHI Tol B TS| BAA b SATSH]
P! AT TaR H 16.43 U1, U TR (E1—4) 4149 TT.
gfy aiHer (&—2) % ud el #§ 12,54 U1 gfa e
(&—4) 9 3328 UL Ufq @R (E1-3) d& RN AT

2500 -
2000 -
= 1500 -

S 1000 A

500 -

Seed yield (kg ha') Dry fodder yield (kg ha')
100.7 380.7
130.9 985.6
185.3 1603.6
581.8 581.5

harrow with planking, T2: disc harrow with planking,
T3: disc plough + disc harrow with planking, and T4:
disc harrow with planking + bio-strip (kachra). Tillage
reduced cone index values (Fig. 4.4) which was lowest
in case of T3 closely followed by T1. Disc harrow with
planking (T2) reduced cone index but only up to 10
cm depth. The crop yield ranged from 16.43 g m? in
T4 to 41.49 g m?in T2 for clusterbean and 12.54 g m™
in T4 to 33.28 gm™in T3 for sesame. The lowest yields
of both clusterbean and sesame crops in T4 may be
attributed to utilization of water by kachra crop.

=== |nitial
== Harrow
Sub-soiler+Harrow

=== Disc plough+Harrow

0 -
0 50 100

150 200

Depth (mm)

o 4.4 S[TE & AR TRIPT HT PIOMI Fadbid W THE
Fig. 4.4 Cone index vs. depth under different tillage treatments

TS & WR T—4 H 7GR U9 I & IAedhar § w1
BT & BRI BRI BAAl §RT J&T TH BT SR
EREGIET

o[ & b a7 4 fafi=1 wwal &1 siftepaw
Td SWEdHdl & forg geare

fioel = # ofd® STa SARHAT dTell Bl
SN, S (3TRS1-2552, 3MREI—2794 UG 3MRSI—2035),
FRAl (SgH—2 Td Siga—4) 3R Jof (ToRd Hefi—1 g
JIRTACI—305) &1 HH I B Reafd # S Scedharn

Evaluation of field crops for higher water
productivity in arid Gujarat

The high water productive post rainy season
crops i.e. barley (RD-2552, RD-2794 and RD-2035),
mustard (GM-2 and GM-4), and fenugreek (Gujarat
fenugreek-1 and RMT 305) were evaluated for
varietal response to water productivity under deficit
irrigation regime. The irrigation was scheduled at 50
per cent depletion of available soil moisture from the
soil profile of 0-50 cm.
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The grain yield of all the crops reduced significantly
and linearly under deficit water supply. The least
reduction in grain yield under deficit water supply of
40 per cent of field capacity was recorded in barley
(10.8-32.9%) followed by fenugreek (23.7-25.8%) and
mustard (29.2-34.6%). Barley cv RD-2715 showed
higher reduction in grain yield (32.9%) compared
with cv RD-2794 (10.8%) and cv RD-2035 (12.1%). In
mustard, cv GM-2 showed higher reduction (29.2%)
than that in cv GM-4 (34.6%). Fenugreek cultivar
Gujarat fenugreek 1 was superior to cv Rajasthan
Improved and had less reduction in grain yield
(23.7%) than cv RMT-305 (25.8%).

Runoff and sediment yield in Kukma watershed

On receiving 181.4 mm of rainfall during
September 2013, the farm pond was at full water
storage capacity (2.85 m depth). Data on the water
levels revealed that the water got depleted at an average
rate of 0.88 cm day! during October 2013 and 1.11
cm day’ during three months (October-December).
The stored water was utilized during November and
December to provide two irrigations to wheat crop
and one to barley crop, which increased the depletion
rate. Runoff samples for three rainfall events occurred
during last week of September 2013 were collected.
The mean sediment loss ranged from 49 to 361 g L. It
is observed that the highest amount of sediment yield
was from agricultural fields.

Assessment of soil erosion productivity in
Kachchh region

Erosion-resisting and erosion-permitting crops
were grown under various combinations to assess soil
erosion productivity. Runoff and soil loss measuring
device (multi-slot divisor) was designed as per local
condition of the area, which were installed at outlet of
30 field-plots (Fig. 4.5). The rainfall events occurred
during last week of September (10.2, 95 and 76.2 mm)
generated large amounts of runoff and caused high
soil loss from the experimental plots.

Performance of pasture grasses at degraded
grazing land

Pastures of Cenchrus ciliaris and Cenchrus
setigerus were established at grazing land of Beriganga
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Fig. 4.5 Field view of soil erosion experiment (A), runoff collection tank (B)

TR1E Y R IREE 9149 $1 959

R &5 & Rz 1 W Hhea [Nlorgid den
WY SO & RIS IIfud {6y T | <M1 |l
A g T § 16-17 7 U gaCIR b gard q
40—50 BT, URT TFCIR ST B TG AT | I
P T =REME @ IURHAT UIPldd O I,
1 vRvfeer a Saergaiaei-a+ g ofl, &1 o |
it o | 37 Uplcied O avRufd gRT d8d HH aRI
IUST (0.2—0.3 T U BISIR) T BIT ofT |

IRAME IRRAFI® 4R =IRTE &1 99E@

¥Vl B TRMME H AR a_Is A §9b JAoiad
g § g8 e A ARae of & T &R Qe Wi
@ S99 W 39 gUFE H HY o7 gfg <l T | RE
T99 P IRl SUERI (E1 = TAH WIS MR, T2 =
TR RS R + Ré AER, <3 = G0 354 =R1g
IR, <14 = fZI01 S&¢aH TWRE IR + T IER) H a9
P SlgTR # 80 Ufaerd dd @l dH Ul Y| arfte
Td qgaTe RIS YSTRRIT (3Nqenderiar Hiayer iV
FIEFARY) TavT BT gfg H TS U T |

area. Both the grasses produced 1.6-1.7 t ha' dry
matter and 40-50 kg ha' seed during third year. The
productivity of established pasture was higher in
comparison to natural grass vegetation, comprising
mainly by Aristida sp. and Dactyloctineum sp. with
very low forage yield (0.2-0.3 t ha™').

Effect of grazing on rangeland ecology

Continuous grazing of L. sindicus rangelands
drastically reduces its regeneration capacity, severity
being more in double grazing pressure than optimum
grazing. Grass biomass declined by over 80 per cent
in all the four grazing treatments (T1 = optimum
carrying capacity, T2 = optimum carrying capacity
+ supplement feed, T3 = twice the carrying capacity,
T4 = twice the carrying capacity + supplement feed).
Dynamics of companion annuals and perennial
grazable species like, Ochthochloa compressa and
C. biflorus, as mediated by rain, gives temporary or
seasonal rest to Lasiurus sindicus when it grows and
builds up cover and biomass.
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Theme 5: Improvement of livestock production and management
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Performance of Tharparkar cattle

Tharparkar cattle were maintained on Cenchrus
dominated pasturealongwith concentrate supplement.
The age at sexual maturity and first calving were 33.2
and 43.5 months, respectively whereas, the calving
interval and dry period of the herd were 416 and 110
days, respectively. The average lactation yield was
2079 liters in 305 days with average peak yield of 9.58
liters. The average daily milk yield was 6.8 liters with
highest individual peak yield of 15.2 liters.

Performance of small ruminants

Flocks of Marwari and Parbatsari goats and
Marwari sheep were maintained under semi-intensive
system of management at CR farm of the institute.
Body weight of male kids was more than that of female
kids up to 12 months of age (Table 5.1). The average
lactation length and peak milk yield were 242.3 days
and 1.2 liters for Marwari and 230.7 days and 1.5 liters
for Parbatsari goats. The average wool yield from
summer and winter clips was 900 g and 923 g from
ram and 618 and 474 from ewe, respectively.

AR 51 A9 T W B Rigeil &1 fAf= ong el ) IRIRE WR
Table 5.1 Body weight of kids and lambs at different age

Body weight (kg) at different stages of growth

Animal
Birth 3-months
Marwari Male 02.37 12.46
goats Female 02.10 09.63
Parbatsari Male 03.11 12.90
goats Female 02.68 12.15
Marwari Male 03.00 12.88
sheep Female 02.78 10.66

Taggsti @ forg QR& Uy IMER & w9 H DI
Ifed daew

R IRURIR  g9e], Fd! A¥Fd IRIRG ¥R
199.69+14.71 fHIM. o, &I Hic AR dacd (SHulrar

BrgevT 3] Raem™ &1 Udb warT fohar ar (R 5.1) |
31MS g8l & &l 9qal, M (E—0) @ Su=iRa (1),

6-months 9-months 12-months
15.67 18.32 20.41
11.30 13.10 15.33
16.06 18.74 22.75
13.91 16.05 17.10
23.34 27.30 32.83
21.29 23.43 24.09

Thornless cactus as supplementary feed to arid
cattle

A feeding trial of thornless cactus (Opuntia ficus
indica) was conducted on male Tharparkar calves
with average body weight of 199.69+14.71 kg (Fig.
5.1). Eight calves were divided into two groups viz.,
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Fig. 5.1 Tharparkar calves feeding on thornless cactus
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control (T0) and treatment (T1). Calves in each group
were offered dried Cenchrus ciliaris grass ad libitum
individually and 1.05 kg concentrate mixture in TO
and 1.0 kg concentrate mixture along with 2.5 kg
fresh chaffed cactus cladodes in T1 group daily for
four weeks followed by seven days digestibility trial.
The chemical composition of feed and fodder is given
in Table 5.2. The cactus cladodes were acceptable to
animals, reduced water requirement and increased
nutrient digestibility without affecting health of the
calves.

Water requirement of arid cattle

The daily average water intake of Rathi cows
was recorded significantly higher as compared
to Tharparkar cows (Table 5.3) in an experiment

RO 5.2 Y UGS & MMUR R AR DI IGAH G (%)

Table 5.2 Chemical composition (%) of feed ingredients on dry matter basis

Parameter C. ciliaris dry grass
Dry matter 95.38
Organic matter 93.00
Crude protein 04.44
Crude fibre 34.50
Ether extract 05.00
Nitrogen free extract 48.06

Pelleted concentrate feed O. ficus indica
91.87 08.42
84.00 76.00
23.78 07.88
05.50 10.01
07.75 07.75
46.97 53.36
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Table 5.3 Weekly average water intake of arid cattle (liters head ™ day™)

Week Tharparkar cattle Rathi cattle
Lactating cow Heifer Lactating cow Heifer
Grazing Stall-fed Grazing Stall-fed Grazing Stall-fed Grazing Stall-fed
I 30.00 37.25 28.5 28.25 44.88 42.25 20.5 19.63
II 17.00* 17.50% 10.00* 11.00* 42.75 42.75 18.13 19.75
111 35.75 38.25 22.75 24.00 44.63 42.38 20.00 19.75
v 32.25 33.25 20.25 19.25 48.13 48.75 19.38 20.75
\Y% 31.63 32.63 20.75 20.25 49.75 50.13 21.25 20.50
VI 30.36 32.15 20.38 15.88 51.25 50.88 18.13 18.25
Average 29.50 31.84 20.44 19.77 46.90 46.19 19.57 19.77

*Rainfall occurred during the week

e Tfd 1) &1 o 9 URURSR (5.95 wire” uf &)
TR H g Sred Sftd o | Widl BS ARIRER g
ST TR H A QFd S UBYT i B I T
BT BT 3.24 UG 4.76 SlIeX AT | IMI Al DI I0($Al
% TG § Sl TV A T |

greifae Feflrerl’T welt nefRka a1 afeed

g1 9Iyo

ARURER Tl # FIFHOT eI FeT Hell STeRd
Als Asr07 JMER & < oy (41 ®WEM) uRomE |
udr =er o FRIGE g &1 o 5 9 Il & g
IATEH 31 oT | 3l bR T GerverNT Raemd T
THE W IS 9T, S U 1T B MY Tl i
RIS, A& off | I9T 9 QAUAUH & Al H g

conducted on water requirement of arid cattle at
CAZRI, Jodhpur and RRS, Bikaner, whereas milk
yield of Tharparkar was more (5.95 L day™) than Rathi
cows (4.73 L day"). The average daily water intake
per kg dry matter intake was 3.24 and 4.76 liters in
Tharparkar and Rathi stall-fed cows, respectively. The
water intake of heifers was comparable between the
two breeds.

Feed-block supplementation with Prosopis
juliflora pods

Long term (41 months) feeding of P juliflora
pod based concentrate mixture increased milk yield
of Tharparkar cattle as compared to control group.
Similarly, the reproductive efficiency of the group

AR 5.4 GIRITOT GeAlveriRT gadd dis fHsor R It oRURSR 7T &1 e

Table 5.4 Performance of Tharparkar cattle fed on concentrate mixture containing P. juliflora pods

Parameter

Lactation yield (liters )

Average lactation length (days)
Average daily milk yield (liters per day)
Dry period (days)

Age at sexual maturity (months)

Age at first calving (months)

Calving interval (months)

Milk fat (%)

Milk SNF (%)

Control group Treatment group
1962.5+276.87 2116.8+302.94
324.24+32.06 369.0+28.67

6.1+1.09 5.8+1.19
59.0+13.19 42.75%49.13
32.95 30.95
42.62 40.60
12.55 13.50
3.63%0.06 3.93+0.073
8.21+0.17 8.39+0.29

~ 75 ~



Wl
\(\Sﬁ// aiffes ufcass 2013-14
\‘f/ Annual Report 2013-14

g
ICAR

ol PRI @ @1 SUel SElvdRT el Raamry
e H ol off (ARl 54) | wig fHsor § SEiTART
% e ¥ WReY, U qAT I R PIg Tlrdrel
gqTg T8l ST |

TITITOT  FeAlFeriRT Hell MR aRT afgdlel &1
JMMER TRIETT AR el & JAROM TG a_AMS; fal d &4
3 o 9 HaR TR @ MR WA "N B srafy
% fore fobar ar | =T sfgadr 1 fear vy T ufy fom
B TR W I TG | 3T ARMPAF T A e It
ufd T ufd &7 HHe 4.55 TAT 5.53 olex AT | GRIET
D ol Ay & SRM T IAGT B &R 1 BT |
gl @& IRIRG MR § ®Is ArRiE fay T8 urm T
IR 3 IfgHe & Wad Swid fHd INIRS THRT BT
) &1 9T |

IHRAT & MER Weror # FRIBT a8 (1.7 f6am)
B Jo H IuART g (9.7 fhn) H i TRIR®
IR gig ofde <= 5| ofid < &b s I8
(Srowars) 9fd 100 f&am. IRIRS ¥R <o, <1 wa <2
H PHH: 453, 468 UG 479 fHIT o1 |

Yh &3 | IR 9P

fgdie el 3R I TdRal | faar el
% MR R IR Tl # ([T 9 SHYR g STHeiR
TAT ToRId & ol G JIIHIcl) Y& &8 & aRT dapi
o faegd e far T (R 52) | §@ & <RM,
QAT TWl B WRBN TEIMAT g A9 ST F Mgl B
WG TR g AT § g @ Bl & T2 IR Iare
% forl fA=T @5 WIS ATSHIG AN] BT © | R1eTH
BIS S FAM ORI & T JTad &3l H 2012—13 &

SR AT ®I I & WU H UYL 8g IR DI Ay
P I SMER P SIRI fhy T |

= —

ey

J-‘.'ﬁ;.;:..
- R ©l ,..i:‘.....
|  F———

=
£

A 52 a7 9 (@1), WAl # gEAr IR (@), TR I FE (H)
Fig. 5.2 Fodder depot (A), fodder drying in fields (B) and
fodder rationcard (C)

was higher in terms of age at first calving and calving
interval. The milk quality in terms of fat and SNF
was also superior in P. juliflora pods fed group (Table
5.4). Thus, inclusion of P, juliflora pods in concentrate
mixture for cattle had no adverse effect on health,
production and reproduction as compared to standard
concentrate mixture.

Feeding trial of P. juliflora pod based feed blocks
was conducted on ten lactating indigenous and
crossbred cows at Rohina and Tarnau villages of
Nagaur district for a period of two months. The
block was offered @ 1 kg per cow per day. Average
initial and final milk yield was 4.55 and 5.53 liters per
cow per day, respectively. Persistency of lactation was
maintained for the entire period of trial. The animals
did not show any health problem after consuming
these blocks and also did not show any significant
change in their body weight.

The average body weight gain was comparatively
higher in control group (11.7 kg) than treatment
group (9.7 kg). Average daily dry matter intake (DMI)
per 100 kg body weight was 4.53, 4.68 and 4.79 kg in
T0, T1 and T2, respectively. The goats in all the groups
exhibited normal heat signs during breeding season.

Fodder banks in hot arid zone

To understand the performance of fodder banks
in hot arid zone, a study was conducted on the basis
of secondary information and discussion with state
officials of Jodhpur and Jaisalmer districts from
Rajasthan and Bhuj and Banaskantha districts from
Gujarat. It was found that the governments of both
the states spent huge funds on maintaining cattle in
Gaushalas or in cattle camps and number of centrally
sponsored programs were implemented for fodder
production during drought conditions. Similar to
ration card, feed cards were issued to the farmers in
drought affected areas of Gujarat for supply of fodder
as a relief measure during 2012-13 (Fig. 5.2).

Coping strategies of livestock smallholders

The routes of migration, time taken to reach
watering points and total distance travelled by the
animals revealed that 0.06 per cent of the urban land,
29.06 per cent of crop land and 48.57 per cent of
fallow lands were utilized by migrating animals for
grazing and resting purposes (Table 5.5). Sometimes,
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animals have to cover 18-22 km from the migration
route to reach a water body (Fig. 5.3). The migration
of sheep did not show any definite trend in a study
of 16 years (1996-97 to 2011-12) data. However, the
mean sheep migration during this period was 2.03
million, of which about 29 per cent was accounted
for by the temporary migration and the rest by the
permanent migration.

Effect of supplemented animal feed products on
performance of livestock

The feeding trials of multi-nutrient feed block
(MNB) were conducted on lactating buffaloes, cattle
and goats at the farmers’ fields of Nagaur district for
three months. An increase of total 7072 liters of milk
yield was obtained from 52 cows and 83 buftaloes with
additional income of ¥ 1,75,399. The feeding trials
of multi-nutrient mixture (MNM) were conducted

IR 55 YIRT A1 R ST STHHE

Table 5.5 Land available on migration route

Land use classes Frequency a\(:re:)
Urban 336 190.63
Rural settlement 2348 241.60
Mining 128 21.83
Cropland 16403 9732.23
Plantation 162 17.69
Fallow 34816 5060.86
Deciduous trees 2448 538.14
Forest plantation 1 0.29
Scrub forest 2566 456.01
Grass/grazing lands 1873 575.85
Salt affected wasteland 194 132.78
Gullied or ravine land 215 155.44
Scrubland 3568 910.95
Sandy areas 1028 279.01
Rocky barren 886 270.05
Inland wetland 13 11.79
River/stream/canals 1744 181.08
Water points 741 43.92
Total 18820.14

Area Used by cattle
(%) Cattle use (%) Relative use index
1.01 0.06 =
1.28 1.19 0.93
0.12 - -

51.71 29.06 0.56
0.09 0.78 -

26.89 48.57 1.81
2.86 0.00 -
0.00 0.00 -
2.42 0.00 =
3.06 4.65 1.52
0.71 7.76 10.99
0.83 1.91 2.31
4.84 4.89 1.01
1.48 0.36 =
1.43 0.00 -
0.06 0.18 0.19
0.96 0.54 2.30
0.23 0.06

100.00 100.00
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Fig. 5.3 A 20 km land use/land cover buffer on the migration route and a cow with GPS collar

AT | 52 AT G 83 WA W R/ 7072 TR b g TG
@ gfg I T 1,75399 @1 AMARTT M S| Y 3MER
8107 (THQ-GH) &7 SMER Uxievr 12 ifal # 118 faamr
Bl 425 TUTH IHRAT W fHar 7| IHRAT & S
Y SARA # ghg Hedl dgdld H (11-30%) S
TEAA (9.65—23%) BT oI ¥ Mfdrd urlt MY | framt
T AR WR 9 IHRAT H WAl & ST Qd sl Mg
H fl GuR <9l fHAT| B/A 10,330 +flex U R 2,27,264)
T B3| 20 fhami § P g9R wol ART afgd
W @ AER =g fadaRka @ T |

7RA Seary aRRefal | 9s gred
SR @1 oRA STofarg gRReIfR § daur smenia
IRTE & 3=id by T eI | Ul dell & dsl

®I 200 UT. Hfe #IRM AT f&7 b JMMBR IR A<D AT
UTelT ST Aehal # |

on 425 lactating goats belonging to 118 farmers in
12 villages. An increase of 11.0 to 30.0 per cent was
observed in daily milk yield of goats in Merta tehsil and
9.65 to 23.0 per cent in Jayal tehsil. In general, farmers
also reported improvement in kidding performance
and twinning frequency in MNM supplemented
goats. A total of 10,330 liters of milk yield costing
% 2,27,264 was obtained. Complete fodder blocks
(1000 number) were prepared and distributed among
20 farmers.

Performance of grazing sheep in extreme
climatic conditions

Performance of grazing sheep in extreme climatic
conditions at Jaisalmer revealed that sheep in extreme
climate conditions under sewan pasture based grazing
can be maintained with little supplementary feed @
200 g animal™ day'.
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Research achievements

Production of oleo-gum resin from Commiphora
wightii

An optimum dose of ethephon has been identified
for maximum production of ole-gum resin (OGR)
without any adverse effect on the plants. There were
enhanced numbers of fruits bearing branches as
well as more number of fruits per branch on treated
stems compared to untreated ones. C. wightii plants
were treated with ethephon in different months at
Horticulture block of Central Research Farm and
Beriganga farm of the institute. Wide variation has
been found in OGR production per plant at both the
places. OGR production ranged from 0.4 to 22.4 g per
plant at Horticulture block, whereas it ranged from 6.4
to 75.9 g per plant in Beriganga area (Table 6.1).

The results at Horticulture block and at Beriganga
area clearly showed that the ethephon induced gum
production can be achieved both in summer and
winter season. A direct relationship was observed

AR 6.1 BIOR] GATAI S TRTATN @l 3R IR Y &5—2 TR TG ITe BI el

Table 6.1 Comparison of Oleo-gum resin (OGR) production at central research farm and Beriganga

Site Collar diameter (cm )
Central research farm 4.02-7.89
Beriganga farm 6.47-12.50

AYdfed HHEIGINAT H IeoiRad gl & IR &

Ry Y |

e IS H & Td 37ed IUIeT arelt g& Bt
gorfan

IS & HIIAHT a1 &4, Sl fs Feel g rfacer
B, # ST Wee, BT ckelford, Ui
Urger, U RICISBIford,  HINIfOT  SfeTTaivT,
Joirgion gioificdr @ HIfST fAaar I & el ol
HIoNI e SRS H IUART fhar AT 92 399 HH:
136, 240, 120, 519, 220, 217 T 148 UT. URT g&T Mg &I
JcaTe Bl |

Bark thickness (cm ) Oleo-gum resin (g)
0.30-0.55 0.4-22.4
0.48-1.32 6.4-75.9

between collar diameter/bark-thickness of plants and
ethephon induced OGR production. The physico-
chemical characteristics of ethephon induced OGR
from C. wightii plants have been found to conform
the specifications laid down in "The Ayurvedic
Pharmacopoeia of India".

Gum production from tree species

CAZRI gum inducer applied to Acacia senegal, A.
tortolis, Anogeissus pendula, A. rotundifolia, Prosopis
juliflora, Balanities aegyptiaca and Cordia myxa
growing on rocky-gravelly area of Kailana resulted in
production of 136, 240, 120, 519, 220, 217 and 148 g
gum per tree, respectively.
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Effect of management practices and gum
inducer on gum production of Acacia senegal

Full concentration of CAZRI gum inducer +
irrigation + manuring resulted in higher production
of gum Arabic compared to control from A. senegal
grown on rocky and semi-rocky lands at 5x5 m
spacing (Table 6.2).

AR 6.2 g @aRT 3R T IURD DI ATl DI HPHRIIT F77e A Mg IdTad W G491
Table 6.2 Effect of management gum inducer on A. senegal gum production

Gum inducer concentration

M
ana.gement 2010-11
practices
Control Half conc. Full conc. Control

Control 0.0 8.5 31.7 2.3
Irrigation (I) 0.0 20.0 46.3 1.0
Manuring (M) 0.0 28.7 34.3 0.8
I+ M 3.3 60.3 21.3 7.0
CD (P=0.05) 5.09 4.41 8.81 5.59

Mg IAIed dPp-Pp P AR g IRfHRor

R RTel & diged T IR dgdie, SEgR forel
% ITE T Halldl dedldl Ud AFIR G urell el & §8
Mal § gg WR W e WG TPbAild Pl AR
TAT| BIoNT e SORS A IYAIRG el B F&a1 ay
2012—13 @ SR 30 B9R Uis T8, N9 12 < i
BT ITE BT |

el PIHl IR dhe H GUR

Sl BB BT 9T 9 TR Y W Fag H 96 o
o 3R g8 FHWT I8 TR I &1 ol | TIR HIH] Urae”
o1 fata 2 gitearer & gRT 39 AT &I 90 frerd
FHEE BR forar | fafd W giteaver s ulshar
JAYRSPT BT TS | 39 THR IR DI ST 9 g9 § 7o
wY ¥ goreid Ui TS |

2011-12 2012-13
Half conc. Fullconc. Control Halfconc. Full conc.
10.4 37.4 3.5 17.5 15.17
25.9 52.0 4 21.5 55.67
32.7 40.5 3 28.7 60.83
71.4 27.3 3.3 31.8 64.33
4.84 9.68 10.70 27.12 8.81

Extension and adoption of gum inducing
technique

Gum inducer was applied to about 30,000 trees in
more than 45 villages of Chauhatan and Baytu tehsils
of Barmer district; Shergarh and Phalodi tehsils of
Jodhpur district and some villages of Nagaur and Pali
districts during 2012-13, resulting in production of 12
t of gum Arabic.

Refinement in Juli-Coffee production
technology

Though the technology for processing P. juliflora
pod based coffee has been developed, however, there
was a problem of solubility. The fiber content often
settles down while preparing instant hot or cold coffee.
By vacuum freeze drying of prepared coffee powder,
this problem was solved to 90 per cent. The process
was further refined by adding milk in the coffee
solution before freeze drying. The coffee prepared by
this process was absolutely soluble in water and milk.
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Research achievements

Assessing synergy of bio-control agents and
neem products against soil pests and diseases

Effect of neem products on survival of bio-
control agents in soil: The survival of Trichoderma
harzianum, Metarrhizium anisopliae and Paecilomyces
lilacinus alone and in different combinations was
studied under laboratory conditions in neem powder
and neem cake amended (1%) soil at 90 and 150
days intervals. After 90 days, the population of T.
harzianum increased from 1.3x10% to 3.7x10° g! soil;
that of M. anisopliae from 0.21x10° to 3x10® g soil;
while P. lilacinus propagules increased from 4.3x10?
to 6.7x10% g soil in the neem cake amended soil. The
corresponding population levels for the bio control
agents (BCAs) in the neem powder amended soil
after 90 days were 4x10°, 7x10°® and 1.56x10° g soil,
respectively. After 150 days, higher population of T.
harzianum was recorded in neem powder (1.9x10°
g! soil) amended soil compared to that amended
with neem cake (4x10°® g’ soil) when all the three
BCAs were combined. The population of P. lilacinus
remained at 4.6x10° g level in neem powder however,
no consistent trend was recorded in the population of
M. anisopliae at 150 days interval.

Effect of neem products and bio-control agents
(BCA) on soil pests and diseases: The neem powder
with FYM; Metarrhizium anisopliae with FYM and
neem powder with all the three BCAsin FYM provided
complete protection to clusterbean crop from termite
injury under field conditions. The neem powder (400
kg ha') based treatments with bio-control agents
except T. harzianum with FYM proved superior to
chemical treatment (0.6% plant mortality).

The least charcoal rot induced mortality (2.1%)
in clusterbean was recorded in the treatment having
combination of all the three BCAs compared to
non-amended control (3.2% plant mortality). In pot
trials, the least root knot incidence on chilli plants
was recorded with the application of P. lilacinus, M.
anisopliae and T. harzianum in neem powder. The
treatments increased in root biomass (56%) and shoot
biomass (48%) and reduced the average number of
galls per plant by 33 per cent and nematode population
by 39 per cent.
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Integrated pest management in arid legumes

Under AINP on Arid Legumes, it is recommended
that treating the seeds with thiomethoxam 70 WS @
5 g kg seeds or imidacloprid 70 WS @ 5 g kg™ seeds
or fipronil 5 per cent SC @ 4 ml kg seeds is effective
and economical for management of whitefly and leaf
hopper in clusterbean and cowpea.

Insect pests and disease incidence

Pearl millet: Downy mildew and blast diseases
screening of 60 entries of BC5, 200 entries of hybrid
trial (HT-1 to HT-4) and 22 ms lines under field
conditions revealed that none of the ms lines and
hybrid trial entries were resistant to blast disease. Some
of the backcross entries (5, 11, 12 and 15) were resistant
to blast. Except entry number 6, 28 and 59 of BC5 trial,
all the entries showed resistance to downy mildew.

Clusterbean: Seven entries evaluated for their
performance in advanced varietal trial, the genotypes
viz. GR-7 (8.3%) and GR-3 (20%) were found to be
moderately resistant to bacterial blight. In Initial
coordinated varietal trial, amongst 14 genotypes
entries GR-16 (8.3%) and GR-20 (20%) were classified
as moderately resistant. In AVT accessions incidence
of mites ranged from 1.44-1.89 per leaf, whereas, in
IVT trials, mites were 1.56 to 2.33 per leaf. Whitefly
incidence was from 0.56 (GR 2) to 1.89 per leaf (GR
7). Jassids incidence was 0.67-1.56 per leaf in different
varieties and was lowest in GR 7. Whiteflies ranged
from 0.56 (GR 18) to 1.89 per leaf (GR 11). Mean
jassid number was 0.56-2.44 per leaf. Highest number
of jassids per leafwas recorded in GR 24.

Mung bean: In mung bean incidence of YMV
(number of) ranged from 0.89 to 6.11 infested leaves
per plant in various varieties, highest incidence was
recorded in KM 1311. Whitefly incidence was 1.44-
4.56 per leaf. KM 1304 had highest and KM 1305 had
lowest number of jassids.

Moth bean: Out of 70 entries of field gene bank
ICKPP/AK-8 of AICPIP and CZM-1, CZM-2, RMO-
225 and RMO-423 of were free from the attack of
yellow mosaic virus (YMV) whereas, 1C311434, IC
311436 and PLMO-198 were resistant to root diseases.

Abundance and diversity of pollinators in ber at
four climatic zones of western Rajasthan

Abundance of insect pollinators of ber were
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Research achievements

observed at four different places viz., Pali, Jaisalmer,
Bikaner and at Jodhpur climatic conditions. Maximum
number of pollinators was observed at Pali followed
by Jodhpur location (Table 7.1). Comparison of insect
abundance with climatic parameters suggested that
the rainfall influence the activity of the pollinators.

A comparison 2011-2013 data with the year 1980-
1983 data revealed that there was not much variation
in abundance and diversity of diurnal pollinators
(Fig. 7.1). As reported earlier also, in present
study pollination in ber was dominantly myophily,

Rl 7.1 gf¥edt ISR & AR ST STerdry dTel &l H WA diel @l IfafafiRl @ e

Table 7.1 Pollinators abundance at different climatic zones of arid western Rajasthan

Place Agro-climaticzone  Bees  Wasps Diptera Others Total *Rainfall(mm) *T *T .
Jodhpur IA 2.90¢ 0.80¢ 1.63° L.11° 6.44¢ 372 33.8 19.9
Pali I1IB 3.35¢ 0.45° 4.83* 1.21° 9.834 414 34.2 18.8
Bikaner IC 0.52* 0.07* 0.93a 0.24* 1.76° 263 335 18.6
Jaisalmer IC 1.53% 0.63° 1.39* 0.30* 3.86 192 34.2 18.2

N =120, values with dissimilar letters are significantly different whereas values with similar letters are not significantly different from each other at p <0.05;

* = Decadal average

& |¥Iad STerarg aRade &7 ) %ol IR I gara
B HATET FH B |

s &3 4 pad RRAfGe qeared
golifa fafaerdr: o=iel @1 SHE=T &1 g
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@ "l (35.44%) I Bl 9 O & HEHl (25.32%)
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sapromyphily and melittophily. Since pollination in
Ziziphus carried out by diverse group of insects which
may confront climate variation in this arid zone,
hence fruit set.

Ecological evaluation of rodent fauna in arid
zone

Species diversity: The highest rodent population
density was recorded in horticulture (39.24%)

Il 1980-83
M 2011-13

Bees Wasps

Flies Others

Pollinato's guild

ford 7.1 99 1980—83 T 2011—13 WRFTUT HIc| B! YGRAT B bS] P JoIHD AT
Fig. 7.1 A comparison pollinator’s abundance of 2011-2013 with the year 1980-1983
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followed by silvi-pastoral (35.44%) and agri-pasture
systems (25.32%). Indian gerbils, Tatera indica with
63.29 per cent share showed its predominance over
other species, viz., five stripped squirrels, Funambulus
pennanti (31.65%), house rat, Rattus rattus (3.6%),
house mouse, Mus musculus (1.27%) and soft furred
field rat, Millardia meltada (0.63%). R. rattus, M.
musculus M. booduga and G. ellioti were found for
the first time in the area. The monthly trapping data
revealed mean monthly trap index of 10.97 per 100
traps day'.

Bio-ecological investigation on introduced
Bandicota bengalensis in Jodhpur: The trap index
ranged between 5.56-11.11 rodents per 100 traps
day” during the year with a maximum population
during May. The mean body weight of animals ranged
from 178.6-279.08 g. Mature male and female available
round the year.

Rodent survey in Narmada canal command area:
In Narmada Canal Command area near Sanchore
seven species of rodents was trapped namely, Indian
desert gerbil, Meriones hurrinae, Indian gerbil, Tatera
indica, soft furred field rat, Millardia meltada, bush
rat, Golunda ellioti and squirrels, Funambulus pennant
in fields while, house mouse, Mus musculus, house
rat, Rattus rattus in the storage structures. Trapping
data revealed the predominance of T. indica (30%)
followed by M. hurrianae (20%). The burrow density
of M. hurrianae in these habitats was also very high
(03 burrows m) with an overall trap index was 2.58
rodents per 100 traps per day.

Evaluation of new anticoagulant rodenticides:
Two new anticoagulant rodenticides flocumafen and
difenacoum (0.005%) were evaluated, single exposure
of both the rodenticides in no choice condition
resulted in absolute mortality in Rattus rattus and
B. bengalensis, whereas, in Tatera indica two days
exposure to flocumafen and difenacoum (0.005%)
yielded 100 and 50 per cent mortality respectively. In
field trials under storage two treatments of flocumafen
and difenacoum (0.005%) yielded a control success of
56.23 and 57.02 per cent, respectively. No significant
difference was observed between the consumption of
plain and poison bait by all the test species indicating
that wax block baits of the rodenticides were fairly
palatable to all the test rodent species.
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Development of solar devices and energy studies

PV clad enclosure: The experimental PV clad
enclosure was further modified. Agro-net (75%)
was provided at the top of the rear side, on west and
front sides to provide more shade and reduce inside
temperature during summers (Fig. 8.1A). Guides were
provided for uniform distribution of mist air (Fig.
8.1B). The modifications were successful in reducing
the enclosure temperature by 4-5°C compared to the
ambient air temperature. Reduction in air temperature
during summer season at the exit of the fan was in the
range of 6-10°C and in winter rise in temperature was
2-4°C. These changes were close to predicted values
developed through the mathematical model. Tomato
plants were grown inside the PV clad structure to study
the performance under load conditions (Fig. 8.1B). In
order to regulate the temperature to less than 35°C,
different blends of paraffin wax were prepared and
heating and cooling profiles were studied to identify a
suitable eutectic as a thermal storage material. A small
experimental enclosure was developed for testing the
functionality of phase change material under outdoor
conditions (Fig. 8.1B).

PV operated ber grader: The developed hybrid
ber grader (Fig. 8.2A) was tested and found suitable to
grade 500 kg ber h™ into three sizesi.e. >35 mm (18%),
25-35mm (67%) and <25 mm (15%) from top, middle

Fig. 8.1 Modified PV clad structure (A), tomato plants grown inside the structure (B)
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and bottom screens. The device was successfully
operated with modified PV mobile unit with an initial
external torque. The especially designed oscillating
screens (0.48 m?) with vibration movement through
single step V-belt arrangement and adjustable cam
mounted on the ball bearing augmented the grading
process and ease of operation with PV system.

PV and integrated devices: A module of portable
solar PV dryer was designed and fabricated with
alternative materials such as slotted iron angle and
fibre glass sheet. An improved integrated three in
one device with modified up-scaled design for better
heat transfer was fabricated. PV winnower cum
dryer with improved tunnel was used successfully for
dehydrating onion and integrated three in one device
was used for drying crushed water melon and tomato

%as.zgs%@é?ﬁ@??ﬁﬁﬂﬁmqﬁezﬁwa(a)ﬁ@aé?@)

Fig. 8.2 Hybrid ber grader, operation with PV mobile unit (A) graded ber (B)

S BT IRRNEAT BT FRIBROT fhar 1T | ST & SATaT
SWIRT § e U I+1d Yaidd I8gadid I3 &l
fFmtor, Henfed uRspa g & @ fdar | =i
A B A U AR W Pd B Qe gE,
TS BT &1 9 THICY Fgd gaEW & o dherar
ad FANT B T |

grg @ dgak 9 99 "R sraAqeiiaRer
STV BT SR UGe: Ugel §91¢ Y U o IR
gTfedd AR IAaUIdHRUT SURROT (STaeNYdH &%l 1.13
T Hex) B e SNy &l (RE 8.3) o U H
AU B ARG 0.0, 2.5, 5.0 3R 7.5 UL URY e 8H W)

slices. Studies on effect of dust on PV output of PV
generator was continued and found to reduce the
short circuit current by 20 per cent during summer
months.

Performance of solar desalination device made of
metallic sheet: The performance study of four similar
metallic solar desalination devices (absorber area 1.13
m?*) developed earlier (Fig. 8.3) was continued with
water having salt concentration 0.0, 2.5, 5.0 and 7.5 g
L. It was found to provide average distillate output
of 1.03, 0.974, 0.97 and 0.97 L m™day’, respectively.
Electrical conductivity of raw saline water having salt
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Fig. 8.3 Metallic solar desalination devices
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STet BT A9 B fHar 71, Tt e HHeT: 1.34, 141,
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Add fAear © & afffgase dFe § a0 9R smdaT
I SITET SUYHT © |

WX Sid YEd b1 vei=: GR I gEd (7 8.5)
BT TRIETOT ReR ATIA ATORR Tl A1 & Ul Bl Hid
BT 20 Sl H TH B fhAT TAT | AT 3rfpaH Rer
TIYHE ®eT B 3ax 128°HCITS UrT AT STafdh qIeraxoT
BT ATIAM 36.9°HSITS AT | FIg 10.00 dol IW T T

2.5,5.0and 7.5g L was 15.09, 17.11, 17.38 mmbhos that
was reduced to 1.84, 3.85, 4.82 mmhos in commercial
RO plant while it was 0.14, 0.44, 0.64 mmbhos in solar
desalination devices respectively.

Solar desalination devices made of different
construction materials: Performance evaluation
of solar desalination devices made of hollow block,
vermiculite-cement, cement-concrete, brick and stone
masonry (Fig. 8.4) were carried out by measuring
distilled water obtained per day. Average output of
1.34,1.41,1.33,1.33, 1.35 L m*day' respectively from
these different solar stills indicated better performance
of the device constructed with vermiculite cement.

Performance of solar water purifier: The
performance of the solar water purifier (Fig. 8.5) was
carried out by measuring stagnation temperature and
heating water obtained from local ponds (nadi). The
average maximum stagnation temperature inside
chamber of solar water purifier was 128°C when
ambient temperature was 36.9°C. All harmful bacteria
in the pond water were destroyed by 1 PM when it

forar 8.4 fafer=1 uerf & 99 WR SrcrauiieReT TI=

Fig. 8.4 Solar desalination devices made of different materials
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Fig. 8.5 Solar water purifier
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was kept inside the device at 10 AM. The solar water
purifier is capable of purifying 30 liters of pond water
per day, sufficient for a family.

Reversed absorber packed bed phase change
thermal energy storage solar crop dryer: This crop
dryer (Fig. 8.6) comprised of a horizontal downward
facing flat absorber plate-I with a fraction of polygonal
shape reflector-I in order to introduce solar radiation
from underneath glazed collector. In the drying setup
the lower chamber has a packed bed of phase change
material (PCM-I) placed in cylindrical tubes, above
which the drying trays were arranged in three rows
and two columns. Another inclined absorber plate-
IT was fixed at certain gap above the storage material
(PCM-II) over the drying trays and an additional
reflector-II was placed in front side of the plenum.
High air temperature is utilized in heating and
melting of PCM and remaining is passed over to the

o 8.6 AR HHT YR G IIC—AARATNS dTel AR Y&hdb B UHfcid Haeil & AT AlSTIdg NN

Fig. 8.6 Schematic view of reversed absorber with thermal storage natural convective solar crop dryer
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drying trays, which facilitates drying process during
sunshine hours and the storage material (PCM-II)
during off sunshine hours to continue drying at least
for additional 5 to 6 hours which help to prevent
microbial and other physico-chemical losses.

Flat plate absorber packed bed phase change
thermal energy storage solar crop dryer: This dryer
was developed with a flat plate collector (Fig. 8.7)
having a glazing-I above the absorber-I and insulation
material at the base with air inlet in between glazing
and absorber plate and a similar drying chamber with
thermal storage material as used in reversed absorber
type solar dryer. Performance of the dryers is being
studied under no load conditions and with herbs and
spices as load materials.

Sectional view Hear view

o 87 AR ST YR & AN FHAS fARS dTel Y&hdb BT UHiadh Fasl & AT AloTdg ARG
Fig. 8.7 Flat plate absorber with PCM-TES solar crop dryer with schematic view

BT D& B | o 87 3H WIF P AN 9T 4B & g
AT 2 | PP & PIA TG BT AT el TAT ST
gfedt iR ATl gETHR faar I @7 2|

ek A1t v arenRa gew s womed
H ol iR Ul &1 Agdmaa: b defoa e
R omell &1 e & & oy swanfod a1 |9R
BIedleeTsd YAl (1400 d1C UTeR UKl WHE & AT 1
31eq I QT TR AT 900 dTC UTaR YT ¥E o <Tef
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ST G R o 9T @) SR B Rt w9
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Optimization of energy and water use in solar
PV pump based micro-irrigation system: Two solar
photovoltaic (PV) pumps (1400 Wp PV array with
1 hp AC pump and 900 Wp PV array with 1 hp DC
pump) having manual tracking facility for orienting
the PV arrays towards the sun were installed (Fig. 8.8).
Discharge of PV pumps was measured regularly and
maximum discharge of both the pumps at 5 m total
head was found to be about 4 L s™'. Diurnal variation
of the PV output and that of pumps were recorded
to have a comparative performance. Experimental
field at the site of DC pump were prepared and sugar
beet crop was sown to test the irrigation performance
through low pressure micro-sprinkler system.

Wind energy and erosion study

Surface wind resource assessment: Fine
resolution wind speed data for three locations in
western Rajasthan were analyzed through fitting the
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Fig. 8.8 Solar photovoltaic pumps with 1400 Wp AC pump (A) and with 900 Wp DC pump (B)
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SR A g4l $erd JEAIA: SR oIl B
QST g H §d1 Herd 3fedTT & ol U & uRIeTor

measured data in 'Weibull distribution' (Fig. 8.9)
followed by calculating wind resource characteristic
parameters e.g. mean wind speed, most probable wind
speed, wind power density, wind energy density etc.,
with an aim to assess surface wind resource potential
at 1.5-2.0 m above ground level (agl). Among three
locations, Jaisalmer and Chandan were found suitable
for harnessing energy from surface winds with wind
power density of 70-90 W m™.

Wind erosion experiments at Jaisalmer: Field
experiment station for wind erosion study was
established at Khuiyala village in Jaisalmer district
(Fig. 8.10). An automatic weather station with
a capability to record 5-min. resolution data on
wind speed, wind direction and other standard
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Fig. 8.9 Measured wind speed data in Weibull distribution (A) and wind speed frequency (B)
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Fig. 8.10 Automatic weather station (A) and wind erosion sampler (B) for wind erosion study
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meteorological parameters along with two sets of
wind erosion samplers with each set consisting of
four samplers at 0.25, 0.75, 1.25 and 2 m height from
ground level were installed in the experimental field.
Wind eroded soil masses were collected at weekly
interval and weather data was retrieved at regular
interval since August 2013.

Farm and processing machines

Improving efficiency of cumin cleaner: In the
developed cumin cleaner cum grader, it was observed
that light foreign materials were not getting separated
properly due to insufficient air thrust. To improve
efficiency of the machine, V-Pulley set of 5 and 12”
diameter was fitted that resulted in speed enhancement
of blower. The oscillation unit was also changed to
avoid noise during the operation and to increase the
linear displacement of the screens resulting in better
grading of the product.

FYM applicator: Tractor drawn manure
applicator was developed to place FYM at 100-150
mm below the ground. The FYM applicator consists
of a tractor drawn 600 mm long sub soiler having
200 mm dia. coulter wheel, M.S. sheet trapezoidal
hopper (570x570 mm at top and 140x140 mm at
bottom), FYM distribution box (140x140x100 mm)
fitted with hard rubber disc type agitator and chain-
sprocket type power transmission system. A rod with
two rubber discs was fitted in the FYM distribution
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box and 60 mm diameter sprocket along with chain
attached to the 400 mm diameter ground wheel to
transmit power during its operation and also to help
uniform flow of manure through the plastic pipe fitted
at the back of chisel. The implement has a capacity to
place 4.5-5.0 t FYM ha™ at 100-150 mm below the
ground surface (Fig. 8.11).

Energy requirement in tillage operations:
Different combinations of tillage operations were
performed and energy requirement (M] ha) for each
operation was evaluated on the basis of operation time
and fuel consumption. The total energy requirement
was highest (575.5 MJ ha') in case of sub soiler and
disc harrow with planking followed by disc plough
and disc harrow with planking ( 414.2 MJ ha') and
for disc harrow with planking (169.2 MJ ha™).

Watermelon seed extractor: A machine for
rotary threshing of very small capacities of grains
was operated to explore if watermelon seeds could
be extracted. For this, pieces of watermelon were fed
into hopper and then got subjected to rubbing and
shearing by spikes in drum. Initial results indicated
that the machine could separate but needed further
suitable modifications for proper extraction of seeds
from watermelon.

Hre STel a%?wﬁ:r o

forar 8.11 SR aferd

Fig. 8.11 Tractor drawn FYM applicator
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Impact of MGNREGA on livelihood security

A primary survey (n=60) of two randomly
selected villages Kushlava and Mokhari in Phalodi
tehsil of Jodhpur district indicated that about 68 per
cent households were under nuclear family category,
48, 35 and 17 per cent the respondents had kutcha,
pucca and semi-pucca houses respectively, indicating
poor economic status of the selected families. Women
dominated in employment under MGNREGA, with
84 per cent share in total employment. Average
employment per family per annum was 82.6 days
resulting in an enabling of ¥ 7369/- (Table 9.1). The
MGNREGA program resulted in 45 per cent reduction
in human migration out of village. Some community
activities like deepening of nadi/ponds for enhancing
water storage capacity and construction of gravel

AROT 9.1 HETHT Tl AT & il AorTR Reafy
Table 9.1 Employment statuses under MGNREGA

Category Numl.)e.r Male

of families No. Days
Landless 12 3 141 12996
Marginal 13 2 129 11680
Small 17 2 137 12470
Medium 14 3 159 12531
Large 4 1 41
Total 60 11 607

ol et 9 5 g | |deror & sifde < B @
B G Tl AT Faoi H HH Y 7 1T 8 Afters
P THD BRU TR H Aoiald HM HAAT| W gErId
TR W 100 o7 & AR¥ad IR & ford = wRarat
Pl ARG ¢ |

Y ORI H S Ided ot it

B I Y PORN (H26) B $He UIddl & Hel
S JEUT Td ST TR ARG © | $¢ S BT S MHR
(40) T 9fA ST 1.53 BICAR o | Yb ORI ¥ Ul
FT S PN —IWE BT Gl AT a¥ 1,19,532 IR
o T T oI $9h 50 W9 9 3ifds o | 59
& # vl gs Ui av 3id Y& 3T 62,687 WU 3N

Amount

3500
53177

Female
%/ day No. Days Amount I/ day
92.17 11 1038 101091 97.39
90.54 12 984 88110 89.54
91.02 17 1239 112960 91.17
78.81 15 942 74635 79.23
85.37 3 146 12168 83.34
87.61 58 4349 388964 89.44

roads for easy access to the villages has helped rural
society. Work undertaken at fields of SC/ST families
like construction of water tanks was found highly
beneficial.

In survey of five randomly selected villages of
Luni tehsil it was observed that the program had
checked short distance migration and provided work
for women at their doorstep. However, for 100 days
assured employment, new initiatives from Gram
Panchayat needed.

Economics of camel production in arid Gujarat
The study of camel herds of arid Gujarat (n=75)
showed that the average camel herd size was 40 with
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el B AP BT AEaYel ATE AR (>80%) o
TAT S UTdAdl gRT 9 T Sel B SH 1 9 2 9 &
g9 ol | ORI H ST & Y FUSYT B SIRAT 980 HH
2199 & # WE W UREY S uradl @ 987 a9
TR ol | S Ureddl Bl 98k M UK B+ & forv
ATSd Y HUE oF AT Aersd Uyl fafhedr darsit &
gFfaa fBar ST oA aead 2 |

land holding size of 1.53 ha, average cost of maintaining
a camel herd was %1,19,532 in which the proportion
of fixed cost was more than 50 per cent. Average net
return was % 62,687 per herd per year (Table 9.2). The
financial viability analysis of camel production based
on 12 per cent discount rate indicated a payback
period of 6 years, NPV 20.21 lakhs, BCR 2.80 and IRR
41.31 per cent.

The sale of animals through traders (>80%) was
the important marketing channel and majority of

arefl 9.2 3 UF ATa (BU/gs/a)

Table 9.2 Cost and returns per camel herd per year

Particulars

1. Variable cost

A. Grazing charges to forest dept.
B. Material cost
Fodder (Neem)

Concentrate and oil
C. Veterinary expenditure

D. Labour cost

Labour for grazing and general management

Wool shearing
E. Total variable cost (A+B+C+D)

2. Fixed cost

E Interest
G. Depreciation
Total fixed cost (F+G)

3. Total cost (1 +2)
4. Gross returns (3)

5. Net returns ()

N G B Sradc Hal &3 W S[rgRfed
Riarg @1 siftnrgur va wva

RGRAM & ol Aal & oqddl "l &3 (drell
1el) # SEgHford RiarE UG &1 Mg &3+ dTel
PUDI B AT A 464 aY IR AT gQs 7.3 dN
g TS| 80 VR HYBl B URAR Tdher 3R id
SR AT 57 UTg g | 70 UfRI duh qegq Aol &
R 7Y | DT A ST BT AT MHR 5.8 2T T |

Amount () Per cent
2,139.0 1.79
5,967.8 4.99

0.0 0.00
5,967.8 4.99
5,433.1 4.55
30,641.8 25.63
30,000.0 25.10

641.8 0.54

44,181.7 36.96
51,639.3 43.20
23,710.6 19.84
75,349.9 63.04
1,19,531.6 100.00
1,82,219.0

62,687.4

camel breeders sold their male calves between 1 to 2
years of age. As there were few dairies based on camel
milk in Gujarat, milch female camel were purchased
by these dairies. Grazing restrictions on forest lands
was the most important constraint faced by breeders.
For better returns to camel breeders, some mechanism
like operation of mobile milk collection vans and
mobile veterinary services in major camel breeders’
pockets may be ensured.
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Adoption and impact of pressurized irrigation
in transitional plain of luni basin

The average age of adopter farmers was 46.4 years
with average 7.3 years schooling; 80 per cent of them
had nuclear family with average size of 5.7 members.
Seventy per cent farmers had medium land holdings
(5.8 ha). Variation in land allotment per farmer having
land ownership for pressurized irrigation system
(PIS) ranged from 10 to 100 per cent. The farmers
cultivated cotton, wheat, cumin, mustard, fennel with
average area of 2.52, 1.35, 0.96 ha, 0.92 and 0.49 ha,
respectively under PIS. Most of PIS adopter farmers
(96.7%) continued adoption due to saving in various
inputs (100%), reduction of drudgery (100%), better
quality produce (90%) and increased production
(77%). About 40 per cent farmers reported damage by
squirrels.

Knowledge of adopter farmers about installation,
operation and maintenance of PIS was of medium
to high level. All adopter farmers were trained by
PIS supplier for operation and maintenance. Three-
fourths of the farmers expressed that 2-5 days training
should be organized during crop season. Fragmented
land holdings (90%), large number of shareholders
in irrigation water source (90%), high cost of system
(60%), and lack of knowledge about subsidized
purchase procedure (50%) etc. were the major hurdles
in adoption of PIS.

Coping strategies of farmers for adaptation to
climate change

The farmers in western arid Rajasthan preferred to
grow early maturing crop varieties. Pear] millet area is
reduced by 50 percent and replaced with clusterbean
if onset of rains is delayed by 3 weeks; complete
replacement of pearl millet with clusterbean if rain is
delayed by 6 weeks, while field is kept fallow if onset
is delayed by 8 weeks or more. To minimise the risk
of production loses under unfavourable weather
conditions, mixed cropping of pearl millet, green gram
and moth bean is common practice. Crops are either
cut for fodder or grazed in case of prolonged drought
spells. Perennial grasses (sewan and Cenchrus spp.)
are maintained by the farmers in some of their field
area. During lean period livestock are maintained on
straw, dry crop, weeds and tree leaves. Small ruminant
and cattle owners with large herd/flock migrate to
other districts/states from December to July. Under

~ 95 ~



aiffe gfdded 2013-14
Annual Report 2013-14

A o SR # e fdar | =R g @l
Rerfy # famt @) anfefa ds—aad Jaax, fder vd
TRBRI ISR BRIHA W R BT | gp aF 7 TR
qE @ Refd # =, &1, BT, BRI, FAR, QAR
TSl & = STe, Sfedl dor ey 9 & Idre &
T SrTiifaedT ReRar # Arie @ |

severe drought conditions, farmers’ economy depends
on selling of sheep and goats, contractual works and
Govternment program. Underutilized plants like kair,
goonda, fog, kachra, watermelon, pods of khejri and
by-products of trees, shrubs and medicinal plants
play significant role in livelihood sustainability during
severe droughts.
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Theme 10: Technology assessment, refinement and transfer

fraF @ 98T R IS4 IR fh b1 geviq

I HIH @ SR ST QTRST 2035), ART aax Il
T (B) BT B HAM: 41, 22 T 9 fhaE d weri
TR IME TE | S B SET T AT U H I B B
PR 11—14 Hfaerd @1 gfg orll T | &1 ART U 25
W 46 T U 8FCIR TP UK g | S TPR IRT b
DI 50 A 85 T UfT 2acIR ol SR SUS & JffaRad
5 31 10 e Ufd gacaR g uferdl ) ura g8 (R 10.
137) | AR RTel &1 Fear qen ST desdlel § 29 Xl
R HHd Riferofa 9 dWaw weioive oRITE X
g W (R 1019) | g6 usrd &1 ofi g 99 g
JATGH HHET: 2170 G 2096 fH.IT. UfY BacaR o1 | S+1a

Performance of improved fodder varieties at
farmers’ fields

During rabi season, barley (RD 2035), fodder
beet and oat (Kent) were grown on 41, 22 and 9
farmers’ fields respectively. Barley grain and straw
yield increased by 11 to 14 per cent due to improved
varieties. The green fodder yield ranged from 25 to 46
tha™. Similarly, fresh tuber yield of fodder beet was 50
to 85 t ha in addition of 5-10 t ha™ green leaves (Fig.
10.1A). Pasture of Cenchrus ciliaris and C. setigerus
established at 29 sites in Merta and Jayal tehsil of
Nagaur district (Fig. 10.1B) gave average dry matter
production of 2170 and 2096 kg ha' respectively.

3 101 AR Rel # fHaEl & ved R IR 39 go<s @l ga1s (@) g™T IRrmE e (4)
Fig. 10.1 Fodder beet cultivation (A) and Cenchrus pasture development on farmers’ fields (B) at Nagaur

IRT SATGH qH-Idh ® 176 [HA & F&AT W TSI
T fy | A= Tfar # 356 7 ufd BdR
P Ad AT IORT & IRT SUS 30.7 | 43.0 T Ufa
TIIR TAT 39.9 7 U 2R & 3Md Afkd WR &1
IRT IYA 304 W 51.7 T U TaeR U7 g2 | I
Pl @1 o1 # I bl & SR & g T DI
IuST ¥ AT gfg AR H HAM: 18 G 2.6 TR, o
H 26.4 9 15.2 URIYIT AT S@R H 20.8 T 7.1 Hfrerd ury
TS | #IS SR (AT 24 THYH, AUACH 22 THYH T
AT 84) BT IHA b 8 fha=l @ HeAl WR SIS
e, ST aRT SUST 27.5 ¥ 453 < Ufd geax 2 |

THIHpd H yumelt &1 fFaFl & 987 ) dHa

Jafd Wifg Serar | FAEl, waEws, gt
TAT SFAERI DT FAETOT PRI & YL Al gafl b i A
gl 18 wfcrerd Rifd &= 81 @i kg o il e
# faf=1 Bl @ I TblbAl BT STANT PR 4

On farm trials-cum-demonstrations on improved
fodder production technologies were conducted at
176 farmers’ fields in kharif season. Forage yield of
pearl millet ranged from 30.7 to 43.0 t ha™' in different
villages with an average of 35.6 t ha' and of sorghum
from 30.4 to 51.7 t ha with an average of 39.9 t ha™.
The mean increase in grain and straw yields due to
improved varieties were 18 and 2.6 per cent in case of
clusterbean, 26.4 and 15.2 per cent in pearl millet and
20.8 and 7.1 per cent in sorghum as compared to their
local cultivars. Improved varieties of sweet sorghum
(CSV 24SS, CSH 22 SS and CSV 84) were also grown
at eight farmers field and 27.5 to 45.3 t ha' fodder
yields were obtained.

On farm assessment of integrated farming systems
PRA at village Utamber revealed that about 18
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per cent area is irrigated in the village. Field studies
carried out under rainfed condition during kharif
season indicated that use of HHB 67 variety along
with all improved package of practices increased
yields by 46.35, 27.50 and 32.35 per cent under small,
medium and large production systems, respectively.
Average increase due to the use of high yielding
variety of mung bean (RMG 62), moth bean (CAZRI
moth 2) and clusterbean (RGC 1066) was 43, 26 and
27 per cent, respectively. Plantation of goonda and ber
was carried out in the village covering 0.50 ha area
at each of three locations, one having saline water.
The mean survival percentage of goonda plantation
was 96 per cent, while it was 91 per cent for ber at
locations having good quality of water. Vegetable
cultivation (ladyfinger and ridge gourd) in kharif
season resulted in net saving of ¥ 700-1000 per family
through domestic use in addition to economic returns
by selling the surplus. BC ratio of ladyfinger and ridge
gourd was 1.22 and 1.52 respectively.

Dissemination of improved farm technologies
and constraints analysis in Osian tehsil

Crop trials: To disseminate the improved farm
technologies, 81 demonstrations were conducted
during summer, kharif and rabi season at Bheenjwadia
village of Osian tehsil (Fig. 10.2). The mean seed yield
of moth bean (CZM-2) was 365 kg ha! compared to
286 kg ha! with farmers’ practices. Due to improved
practices in clusterbean (HGS-365), yield (546 kg
ha') increased by 41.82 per cent compared to farmers
practices (385 kg ha). In case of pearl millet (HHB-
67), the seed yield increased by 15.32 per cent as

e 10.2 doTarfsar g ¥ B gKeor
Fig. 10.2 Crop trails at Bheenjwadia village
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compared to control. In another trial, the mean seed
yield of castor (GCH-7) was 1791 kg ha' compared to
1350 kg ha! of local variety.

In case of fodder crops the mean seed and straw
yield of barley (RD-2035) was 2860 and 3357 kg ha™!
respectively, whereas, the mean green fodder yield
of pearl millet (Rijka), sorghum (MP Chari) and oat
was 4280, 3525 and 3133 kg ha™' respectively, after 2-3
cutting.

Pest and disease management

Rodent control: In rodent control experiments,
successes with single baiting with zinc phosphide
ranged from 54.5 to 62.96 per cent in fields of pearl
millet, mung bean, moth bean and clusterbean on 15
day of treatment (DAT), whereas success was only
40.68 per cent in groundnut. A follow up treatment
was required in groundnut with bromadiolone,
which increased the control up to 80.65 per cent.
Integrating acute rodenticide (zinc phosphide) with
bromadiolone as a follow up treatment proved best in
registering 76 to 81.8 per cent control in rabi crops
(mustard, wheat and cumin).

Neem cake: The seed yield of improved variety
GC-4 was 18.91 per cent higher as compared to 275
kg ha' of local variety. Application of neem cake @
150 kg ha™' in improved and local varieties increased
seed yield by 17.74 and 16.36 per cent respectively in
GC-4 and local over control. The use of neem cake
@ 150 kg ha! in GC-4 and local variety provided net
returns of ¥ 3750 and % 2450 over no use of neem cake
in the same varieties.

Marusena: Seed treatment of cumin (GC-4)
with marusena, a biocontrol agent against wilt, was
carried out at 14 farmers’ fields. The mean seed yield
in treated plots was 345 kg ha' with 5.50 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 7.27 per cent
higher compared to untreated plots.

Assessment of food security in Jodhpur district
of western Rajasthan

Data collected form thirty farm households
of village Sargiya Khurd of Bhopalgarh tehsil
were analyzed for socio-economic categorization,
nutritional status and household food security
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status. About 23 per cent population was found
undernourished in which 14 per cent of the cases were
mild, 6.5 per cent moderate and 1.8 per cent of severe
under nutrition. Highest number of cases with under
nutrition was in low middle category contrary to
upper lower strata, however, severity wise it was more
prone in lower class. Nevertheless, mild malnutrition
was much visible in every socio-economic group.
The average per capita calorie consumption ranged
from 2166.2- 2737.6 kCal and for protein 57.1-78.0 g
indicating high variability of these nutrients among
population. Further, in the household food insecurity
access scale, 74 per cent of population was found food
secured, while 26 per cent as mild and 10 per cent
moderately unsecured.

Field performance and evaluation of improved
weeder and animal feed solar cooker

Different types of improved weeders were
distributed among the farmers for field performance
evaluation and demonstration in SUMAMAD adopted
villages. These improved weeders were field tested
and demonstrated in Bhujawad and Rohilla Kalan
villages. Performance of the improved weeders along
with the traditional kassi was evaluated extensively that
revealed that the farmers liked single slot kassi more
compared to traditional kassi due to convenience in its
use and larger coverage of crop area with little fatigue.
Feedback information obtained on six animal feed solar
cookers installed earlier at Bhujawar, Rohilla Kalan and
ten animal feed solar cookers at Purkhawas (Fig. 10.3)
villages indicated that the farmers are keen to use this
device as it saved about 1000 kg of fuel wood per year.

o 10.3 REEN 7fg § T TY 9 IMER AR FAR
Fig. 10.3 Animal feed solar cooker installed at village Purkhawas
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Outreach extension activities

Extension activities under Tribal Sub Plan
(TSP): Under tribal sub plan, 2997 tribal people were
benefitted under this plan from different districts
of country in the year 2013-14. Different aspects

A Al dF U USRS IR TG UaHT AT AT

Target area

Bernia, Dungarpur, Banswara,
Rajasthan

Bejeletti, Kodampalli, Erode,
Tamilnadu

Gogve, Nagthane,
Satara, Maharashtra

Kaza, Sugnam, Spiti, Himachal
Pradesh

Nang, Stakmo, Saboo, Thiksey,
Nimoo, Saspol, Iggu & Nubra,
Changa, Kharu, Stakna,
Skurbuchan, Eggu, Stakmo,
Chumathang, Anlay, Matho,
Fokar Phu, Shispoor Khandi,
Turtuk, Chhushpt, Leh and
Kargil, J.K.

Udaipur, Nalda, Udgosh,
Tingret, Sukhto, Khanjjar,
Chhaling, Chimlet, Golma,
MARECD

Sangla, Kinnaur, Lahaul & Spiti,
H.P.

Hurling, Talempi, Thangi-
Lamber, Thamgarang- Boning
Saring, Shong, Chagaon, Nichar,
Katgaon, Rarang —-Thopan,
Rarang -Thopan, Lari, Poh,
Kinnur, Lahaul and Spiti, H.P.

ranging from water management, horticulture, soil

AR SU—ATSHT & I=Fid TR Tffaferit

Interventions undertaken in selected tribal areas in India

Beneficiaries
(women %)

1175
(49%)

175
(51%)

250
(52%)

105
(60%)

703
(41%)

39 (100%)

650
(27.5%)

Interventions

Distribution of seeds, fertilizers, saplings of fruit trees, livestock (bucks
and rams), seed storage bins and lining of 400 m already existing convey-
ance channel for using pond water renovated last year. Training on seed
production technology.

Training on integrated farming systems for vegetable, fruit and fodder
production and alternative employment generation through honey bee
culture, mushroom cultivation ad composting. A kit was also provided.

Distribution of seeds and fertilizers for rabi crops. Training on backyard
poultry and goat rearing.

Participatory training on “Preparation different pickles, jam, squash and
murabba by using local vegetables, fruits and wild edibles”, provided poly-
house materials (size: 20 x 6 m; thickness 102 GSM) to grow green vegeta-
bles during winter.

Distribution of 1500 saplings of fruit trees (apple apricot, walnut, almonds,
peach), seeds of vegetables (cabbage, onion, cauliflower, Chinese cabbage,
radish, mustard bhaji, tomato, swisschord, lettuce, carrot) and tuber (Po-
tato, Kufri jyoti and Chandra mukhi, 215 quintals). Training on protection
of plant variety and farmers’ right, cultivation of potato, protected cultiva-
tion of vegetable, pruning of fruit trees and grafting, water management
in cold arid regions of Leh, conducted scientist-farmer interaction meet-
ing and on-field interaction meet. Human resource development through
spinning and knitting training.

Exposure visit to University. Distribution of spray pumps, seeds of pea
varieties, hoes, and serrated sickles. Literature distribution (1000 pam-
phlets) for commercial cultivation of garden peas. Improved facilities like
chair and completion of vermicompost unit construction were created at
research stations of CSK HP Krishi Vishvavidyalaya located in tribal areas
for the better service and demonstration to the tribal farmers.

Intervention was made for pollination management in fruit orchards, in-
sect pest and soil health management in fruit crops; recent techniques, like
biological control agents in apple, advances in nutrient and water man-
agement; and training on horticultural activities, were implementation in
horticultural production system.
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ITH T B ORI BT FRE, oA H fIaRor (@) iR o8 § anrarh &1 ufrerr (q)

Livestock distribution at Dungarpur, Rajasthan (A) and Horticulture training at Leh (B)

T AT UYRT B TR FUR S DI AT g
TAT BA, BAGR &l B IUGHAT de Bg S+
P & I, IR, 30 el & UYEA o T qr
faf=T bR 1 Yreror fam 7T | AT TRARIDROT B
AIZARI BT Bels AT gATs BT TR0 faar 77|

IO AESd Acdd URAISHT: 39 aRAST &
Ui wganfl |, dfierg Sy favafaeney, sy
HqEIAT Bl iy fAvafdenery, BRI, smerd Uasll A
PN fIeafderncry, gavmErs; ARy Uy U4 A A=
freafdene, AFTR dor Py fIwafierer, R F|
URATST & T4 AR FReATAT BT FT 30 FeTs, 2013
B fIeed weIqy @1 ederar § W g | 9 9T
H 25 91 & i B MR W FTAYR foTel BT Y&h
FABID JAERT TR YaRid fBar 11| S0 UdR &l
P G forel @ forg «ft far < a1 2

fa Ao dAcas yRAIGHL 39 dCdd & IR
| e, W v & fRaed v favafaene,
qIefdyR; Mifd=e deo™ Ud fedrerd wafarer gd fqem
A, STcHlSl; ¥R U HWR P [ R dHiat
foeafdemed HeR, SR SR Tedd Rig AR qrTar
IR 94 fasm favafdenem, e @ A 59 a¥ fafi=
PR fHd T |

Wl &3 d s e @ wiEl # e |
qa1S BT Y& fhar TaT| IIRES H WG 9 gord
e yenifcrdl & o e a1l # wderor fear |
TERg A AR T W Weoll S<ared, Well b gell bl
EREE, Afesdl @ fowell Tl H S @ dhe

amelioration, soil fertility, livestock management,
HRD trainings to women empowerment were taken
up.

Hot Arid Network: A meeting of partner
institutions of Hot-Arid R&D Network under the
Chairmanship of Director, CAZRI was held on July
30, 2013 at CAZRI, Jodhpur. Representatives of five
partner institutions viz. TNAU Coimbatore, MPKV
Rahuri, ANGRAU Hyderabad, MAFSU Nagpur and
UAS Raichur participated in the meeting. A map
delineating tehsil wise aridity index in Atantapur
district from last 25 years of weather data has been
prepared. Preparation of aridity map of Kurnool
district is in progress.

Cold Arid Network: Under the cold arid R&D
network of CAZRI, Jodhpur, four institutes viz., CSK
Himachal Pradesh Krishi Vishvavidyalaya, Palampur;
GB Pant Institute of Himalayan Environment and
Development, Almora, Sher-E-Kashmir University of
Agricultural Sciences and Technology, Srinagar and
Dr YS Parmar University of Horticulture and Forestry,
Solan, Himachal Pradesh are partners.

In Spiti region standardized and mechanized
sowing of different crops was demonstrated. In
Uttarakhand assessment studies were carried out
on endemic and threatened plant species in Milam
Valley. In Ladakh, trainings on protected vegetable
production, pruning and grafting of fruit trees, low
tunnel technology for vegetable, melon, cucurbit
production was provided. At Nauni, possibility of
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Outreach extension activities

dfer & 4o & IfaRad Uil &1 & Bl 8g SUANT

Utilization of back water for rabi cultivation in arid tribal area of hot arid south India

yefRd &1 WY | A &5 FH IS B Bl B 9N § TSt
P g H A BT AT fhar T | e d'd e
YSTIR dTell USTIfrl &T SUAET fHar 137 |

P ATH AAGPR Al

BR HITSAR 3R YEhaAR BI AT drel Ui a7 & Aies
B QEGAN ANE S, SR 9 I AT | S
a1 aTewR, g, SR, SR &R urell el & foamt
% fog oY wore gafes o g W R B 7 |
9 U gaifed O fby 1Y o | geifed # Hrad qafgHr
& AT AT HEd Yeud & dNDl b geid, Had DI
R & IR H TABRI IucTed BRI T3 | JelfeH WA
PN PN & SIOBIRAT & ARFH ¥ y=Ra fBd g |
HAFYGA IS & SR a9 BT G131 Bl 50—60 IR
A e o | a¥ & SR JMHaH I BT 55—76
gfererd qalgae &R gAdq qIHE &1 58—76 Hferd
YargAe WART B ARG 07 H off |

intercropping with Rajmash has been explored by
cultivation of different popular varieties as intercrop
in the high density orchard.

Agromet-advisory service

Weather forecast for future five days was received
from Met centre, Jaipur on every Tuesday and Friday.
Agro-advisory bulletins were issued on same day
for farmers of Barmer, Churu, Jalore, Jodhpur and
Pali districts. Every month 7 to 9 such bulletins were
issued. The bulletins consisted of forecasted weather
and suggested management practices considering
crop condition as well as past weather. The bulletins
were disseminated through local newspapers, radio,
TV, internet, KVKs and officials of agriculture
department. During monsoon season, 50-60 per cent
forecast of rainfall events was correct. During the
year, 55-76 per cent maximum temperature forecast
and 58-76 per cent minimum temperature forecast
were in usable category.
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Tger ¥ ool Aiferal # Asfl ST dade &1 ueeE
Exhibition of low tunnel technology for growing vegetables at Ladakh

PN TH1Id a1 < (TSIH): HA 11660 fham,
Py Afgard, el @ went aff@Ral 1 e
Pw BT YHOT fhar, SR 3= AR &I fAfafeat gd
dHTh] B STHGRT U&= &I T | g9a AfaRa, sd
P I 39435 Ui, 5639 BT, AT U UHARBRA
Uiy ARl @1 fasa e | e & ARgH o 197
PP BT H&T, U G UIeT AREOT BT Hard Y& Bl T |

Agriculture Technologies Information Center
(ATIC): A Total of 11660 farmers, farm women,
students, and state officials visited ATIC and have
been apprised of institute activities and technologies.
Besides this about 39435 seedlings, 5639 kg seeds and
processed plant materials were sold to the farmers.
197 farmers were provided soil and water samples
analysis and plant protection facilities.

PIORI YA &g A= 1T A 3 AT H
State wise groups visited ATIC and Institute

State Farmers Farm woman Students/Trainees S O YO Ty
officers

Rajasthan 5908 1770 1985 367
Gujarat 194 519 161 -
Haryana 15 = 71 58
Maharashtra 68 - - 06
Madhya Pradesh 76 - 42 12
Uttar Pradesh 50 - 71 32
Karnataka - - 43 14
Tamil Nadu 09 02 - -
New Delhi - - 65 -
Himachal Pradesh - - 28 -
Andhra Pradesh 12 - - -
Uttrakhand - - 12 -
Total 6332 2291 2478 489
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feasl @ fau smarfoa g & g Trainings organized for farmers: 278 trainings
B T4 BN ST dw B RT G 278 Wikewp  Were organized for farmers by regional research
PRI PPl B g AR R T | stations and KVKs of the institute.

BTN URER R 7179 H rfd At & forg ufdieror wrishy

Details of On campus and Off campus trainings imparted to the farmers

On-campus Off-campus
Subject
Courses Trainees Courses Trainees
By division of Integrated Land Use Management and Farming Systems
Agriculture 1 35 - -
By division of Livestock Production System and Range Management
Agronomy == == 1 125
Forage crop cultivation and livestock feeding -- - 1 320
Forage production -- -- 12 668
Livestock feeding - -- 5 370
By division of Transfer of Technology, Training and Production Economics
Sustainable crop production of kharif crops -- -- 1 100
Improved cultivation practices of kharif crops -- - 1 55
Plantation method of goonda and ber -- -- 1 40
Seed treatment and line sowing method of cumin -- -- 1 35
Pest management in vegetables in kitchen garden -- - 1 12
Rodent management in kharif crops -- -- 2 28
Improved cultivation practices of kharif crops -- -- 2 36
Compost preparation == == 2 29
Improved cultivation practices of cumin -- -- 1 18
Improved cultivation practices of kharif and rabi fodder crops -- -- 2 29
Rodent management in rabi crops -- -- 1 15
Animal nutrition, health and forage production -- - 1 25
By Regional Research Station, Bikaner
Agronomy 1 113 == ==
Horticulture 2 60 -- -
By Regional Research Station, Bhuj and KVK, Bhuj
Agronomy 2 47 13 522
Horticulture 5 128 6 331
Plant protection 3 73 6 258
Soil and water conservation 6 152 8 177
Home science 2 42 4 131
By Regional Research Station, Leh

Weed management - - 1 30
Barley farming - - 1 42
Interactive session = = 1 10

~ 105~



Vi

W) @it gfdde= 201314
‘N%’  Annual Report 2013-14

i
ICAR

On-campus Off-campus
Subject
Courses Trainees Courses Trainees
By Regional Research Station, Jaisalmer
Agronomy - - 1 70
By KVK, Pali
Agriculture extension 10 317 12 390
Agronomy 12 350 16 411
Home science 6 180 6 190
Horticulture 5 150 6 195
Veterinary science 4 130 5 102
Plant protection 3 80 4 120
By KVK, Jodhpur
Crop production 3 95 23 537
Horticulture 4 135 14 304
Livestock management 4 146 6 158
Home science 3 94 9 117
Plant protection 1 49 17 381
Agriculture extension -- - 7 156
31y ufera geet=: <9 2000 PYD fafer=1 ThuaTS) Front line demonstrations: About 2000 farmers

FRIFA S gRT AT g | GATTS URASTT @ deq Were benefitted by various FLDs program conducted by
Q1 g Riftredr RIRRT @1 oo SRR, SWeRR T institute at different villages. Under SUMAMAD project

; 6 A : two animal health camps were organized at Barhamsar,
ﬂ{\ ' ° i Al 3000 q{ﬂsﬁ T Jaisalmer and Bujhawar, Jodhpur. About 3000 animal
SIPTHRT Ud IUAR febar 1 |

were vaccinated and treated in these camps.

Y 2013—14 H I T =1fH dfad uee @1 SRR
Details of front line demonstrations (FLD) undertaken during 2013-14

Thematic areas Demonstrations Participation
By division of Integrated Land Use management and Farming Systems
Forestry 1 36
By Regional Research Station, Bhuj and KVK, Bhuj

Agronomy 90 90
Horticulture 129 129
Plant protection 51 51
Soil and water conservation 21 21
Home science 33 33

By Regional Research Station, Jaisalmer

Plant improvement 1 70
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Thematic areas Demonstrations Participation
By KVK, Pali
Seed treatment 10 300
Vegetable 15 311
Fruit 10 210
Balance feeding 8 80
Livestock - De worming 5 50
Quality increase of roughage by urea treatment 5 50

By KVK, Jodhpur

Improved variety , INM & IPM 8 242
Livestock-Feed management and de-worming 1 85
Bioagents, biopesticides 1 409
Seed treatment for disease control 1 71
Rodent control 1 55
Ethephon treatment of Accacia senegal 1 51
Agroforestry - MPTS 1 23
Home science - Kassi 1 40
Zero energy cool chamber 1 3

STefarg uRacs & Fw= # ddie, SEgR (SSRI—FaT gRT Uriifo) & g1 31fiM ufed ueeid
FLDs to address climatic vulnerabilities by KVK, Jodhpur sponsored by TDC-NICRA

Thematic area Demonstrations Beneficiaries
Natural resource management 26 26
Crop production 20 639
Livestock 12 524
Custom hiring assistance 5 85
Village climate risk management committee (VCRMC), Purkhawas, Jodhpur 1 23

yraifora ufdieor srisa: S § 39 9§ & Sponsored training programs: Institute had

TrRIRTE R SRiEE framt o smif R T conducted a number of sponsored training programs
T 9 AR de el @ STHE @ Wi @ a9t for educating the farmers with various technologies
T wET | e GRRE P R St and their implementations. A number of other

IR & AT g1 o yR wfafafet vd w flaw
A mafoTT fh |

KVKs and divisions of the institute.
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Sponsored training programs during year 2013-14

Name of program

Male

Participants

Female

Organized by RRS, Bhuj

PPV & FRA
PPV & FRA

Organized by RRS, Bikaner

Wi, Afestal Td w9l B TS Wil
Wi, Fieordi Yd Tl Dl RS Tl

30

30

Organized by KVK, Pali

Youth leadership and personality development
program

99" FOCARS FET training

qrIeT 9ok R feamr, Thoad) sk 3 feduret
P ORI STedar drRisH

Organized by KVK, Jodhpur

Value addition of agricultural products
Cumin production technology
Integrated farming system

Value addition

Disease management of animals

Management of cattle and buffaloes for higher milk
production

Horticulture based crop production technologies
Dairy management
Improved production technologies of rabi crops

Production technologies of fruits in arid and semi-arid
region

Production technologies of fruits in arid region
Improved production technologies of kharif crops
Important diseases of livestock in rainy season and
their control

Important animal husbandry technologies

Plant protection measures in kharif crops

Fruit cultivation of arid region

Improved practices of pearl millet cultivation

0
13
37
0
35
0

42
22
23
45

30

27

34

31

47

18
25
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30
5
8

30
0

40

13

Total

150
100

30
30

30

25

30
18
45
30
35
40

42
35
23
45

30

27

35

36

49

18
25

Sponsored by

PPV& FRA, New Delhi
PPV& FRA, New Delhi

PD (ATMA), Jaisalmer
PD (ATMA), Jaisalmer

NYKS, Ministry of Youth
Affairs and Sports, GOI

NAARM, Hyderabad
NABARD and FMC, GOI

ATMA, Jodhpur
ATMA, Jodhpur
ATMA, Jodhpur
ATMA, Jodhpur
ATMA, Jodhpur
ATMA, Mahesana

ATMA, Banashkanta
ATMA, Sabarkanta
ATMA, Pali

NHM, Chittorgarh

Jal Bhagirthi Foundation,
Jodhpur

Jal Bhagirthi Foundation,
Jodhpur

Jal Bhagirthi Foundation,
Jodhpur

Jal Bhagirthi Foundation,
Jodhpur

Jal Bhagirthi Foundation,
Jodhpur

TDC - NICRA, ICAR
TDC - NICRA, ICAR



Name of program

Cultivation tarameera

Income generation through washing powder
Kitchen gardening

Supplementation mineral mixture for dairy animals
Control of endo-ecto parasites in livestock
Enrichment of pear]l millet husk by urea treatment
Plant protection measures in kharif crops

Compost production

Integrated farming

Male
28

12
21
13
30
16
20

HdIP gRT ATAITT =T TR TTfaferf
Extension activities organized by KVKs

Nature of extension activity
Field day

Kisan ghosthi

Film shows

Group meetings

Resource persons
Newspaper coverage

Radio talks

Popular articles

Extension literatures
Advisory services

Scientific visit to farmers field
Farmers visit to KVK
Diagnostic visits

Soil health camps

Exposure visits

Animal health camps

SHG conveners meetings

Celebration of world environment day and world moman day

Scientist farmers interactions
Method demonstrations
Climate awareness meetings

Village risk management committee meeting
* Under TDC-NICRA
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Participants
Female Total

- 28
11 11
15 15
- 12
2 23
5 35
4 20
4 24
KVK, Pali activities

10

12

30

10

35

30

5

4

5

30

45

40

20

10

0

0

2

2

3

Sponsored by

TDC - NICRA, ICAR
TDC - NICRA, ICAR
TDC - NICRA, ICAR
TDC - NICRA, ICAR
TDC - NICRA, ICAR
TDC - NICRA, ICAR
TDC - NICRA, ICAR
TDC - NICRA, ICAR
TDC - NICRA, ICAR

KVK, Jodhpur activities
3+2%
12
15
4+ 14
45
9
6
2
12
76 + 50*
56
48
65 + 2%

5 +3*
2 +2*

11 + 5%
15*
3*
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SIRRaddl Y&T SR Qd a1l BT STH—od ddb gam
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Exhibitions: The institute organized/participated
in exhibitions on following occasions to popularize
its technologies and to create awareness among the
masses about the activities and achievements of

v I9H 9T form |

Nature of extension activity

June 12, 2013

August 18, 2013
August 19, 2013
September 13, 2013
September 13, 2013
September 19, 2013
September 20-21, 2013
September 28-29, 2013
October 9, 2013
October 23-26, 2013
January 17, 2014
February 9-13, 2014
February 18, 2014
February 23, 2014
February 25, 2014
March 4, 2014

BRI, SEYR H AR fFare Jar vd Farar feaw
Kissan Mela and Navachar Diwas at
CAZRI, Jodhpur

CAZRI.

I gRT Yaeif~rl T TSI Ud |qgwTirem
Exhibitions conducted/participated by the institute

Ocassion

Farmers Training and Kissan Mela

State level Van Mahotasav

Bharat Jan Soochna Abhiyan Mela
Bharat Jan Soochna Abhiyan Mela

Kisan Diwas

Kissan Mela and Navachar Diwas
XXXIII INCA

Kisan Mela

Kisan Diwas

78th Annual Convention of ISSS
Farmer’s Fair cum KVK Foundation Day
Krishi Vasant Mela

District level Farmer’s Fair by ATMA, Jaisalmer
District level Kissan Mela

Kisan Mela

Seed Day

~110 ~

Place

Bujawar village

Village Kali Beri, Motisara Van Khand
Village Marwar Junction, Pali

Village Luni, Jodhpur

CAZRI.R.RS,, Leh, Laddakha
CAZRI, Jodhpur

ISRO, RRSC, Jodhpur

NRCSS, Ajmer

CAZRI, Jodhpur

RRS, Bhuj

CICR Campus, Nagpur

RRS, Jaisalmer

Agriculture University, Mandore, Jodhpur
Harsolav village, Nagaur

CAZRI, Jodhpur

DG, ICAR interacting at CAZRI stall during Krishi Vasant
Mela, Nagpur
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Intellectual property management and commercialization

difg® T¥GT Yaud Uq Sd] IOl

Intellectual property management and
commercialization

qﬁﬁﬂ A & IR HAH Welld! Yae sdhls
@msemy) 7 A9 SRe RN @ @
SFBRI & g BIoNl vd gfawr se&i fafics &
4 FESNAT S, Sd—$IeHRdl & Sla—fegur |
TR Ude TRIS B, AR SUBRI DI &9 H G
gU UM, §cXB¥ d8& BT ARG, FRIF H a9 AR
UGN & 3 gd fSSms &1 Fa1 de1se R AUare
B H WERE! UG @I | 39D A B difgs Huar
AMIFR W Udh HRITAT BT MASH fhar| o o
BTG T TSR (TAIMSGA SR US| HiY faeafderner)
TAT IR (SHRST MR rAexiie)) w=ermet & §ia
TRATfad = Srgder iR arll gwaiaRer FHsiidl
S AABT H oreH el FWIg | [Ivga SEeN A
CRERS

uring the period under report the Institute

Technology = Management Unit (ITMU)
facilitated signing of MoU between CAZRI and
Pratistha Industries Ltd. for transfer of know-how
related to nano-fertilizer technology, filing of a
patent related to bio-formulation of bio-pesticides,
organized Industry Interface meeting with focus
on solar devices, uploading information related to
design drawings and material lists of solar energy
devices developed at CAZRI on the Institute website
besides organizing a workshop on IPR. The unit also
gave its input in the evaluation of different research
and material transfer agreements proposed between
the Institute and various national and international
institutions like NIN, PAU, ICARDA and Bioversity
International. Details are given below:

Heaih- g udiervr/Evaluation and Examination

1. Scientific Research Agreement signed with NIN
regarding “Pre-clinical Safety Evaluation of
Nano-nutrients/Nano-fertilizers/Nano-induced
materials”

2. LoA for project entitled “Agro-biodiversity
Baseline Survey and Intervention in Western
Rajasthan, India: Study across CRP 1.1 sites” with
APO of Bioversity International, Rome.

3. MTA signed between CAZRI and PAU, Ludhiana,

regarding supply of propagation material of
Opuntia ficus indica, spineless cactus

4. MoU between CAZRI and Pratistha Industries
Ltd. for Nano-fertilizer technology

5. MoA between CAZRI and ICARDA concerning
Improving Water and Land Productivity in
Rainfed and Irrigated Systems using Community-
based water and Agronomic Management
Approaches

uad gfauri/Facilitated

1.  Filing of one patent as detailed below :-

2. Information regarding availability of design
drawings and material lists of solar energy
devices developed at CAZRI uploaded on ITMU
webpage.

3. Industry Interface meeting organized at CAZRI
on Program on Institute-Entrepreneur Linkage
for Solar Energy Devices (PIEL SED) at CAZRI,
Jodhpur.

Year Title of the patent Application # & date Inventors
2013-14 Consortium of bio-pesticides and bio formulation 1992/DEL/2013 Dr S.K. Lodha
04-07-2013 Dr Ritu Marwar
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BRI JgASE R eIy o

ITMU Link on CAZRI website

ATH3TIY SATENd fGaw 1 SRS d Sl & HeT AR SRl BT Jaeie

ICAR Industry day celebration and demonstration of solar devises to the entrepreneurs

difg® erar aRArsi= ?g drivmen/Capacity Building in IP Management

A National Workshop on Science, Technology,
Innovation and Intellectual Property Rights:
Envisaging the Interfaces was organized on January
10, 2014 by ITMU, in collaboration with National
Law University, Jodhpur. There were eighty one

participants. Dr. S. Mauria, Assistant Director General
(IP&TM), ICAR was the Chief Guest on the occasion.

difged T & oy ArTeedT TR I BRI
National Workshop on Science, Technology, Innovation and
Intellectual Property Rights
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&)

|l yRgferdt / Material submissions

Accession (material type)
I1C-0597090 to IC-0597212 (Suckers)
IC-0597213 to IC-0597231 (Stem cutting)

Gene Bank Accession No.

Submitted to
NBPGR, New Delhi
NBPGR, New Delhi

Crop species
Aloe vera

Commiphora wightii

JE681300 to JF681301, JE770435, JE770436, JE298825, Nanoparticle producing NCBI, USA
JN194185 to JN194189, JN126255, microorganisms
JQ675291 to JQ675295, JQ675300 to JQ675308
7X999490, X442240,
KC175549 to KC175556,
KC806053 to KC806057, KC808054
KF729584 to KF729586,
HM222932 to HM222934
HQ710532 to HQ710546, KF245937
FJ769261 to FJ769265, GQ249869 to GQ249883 Indian plant and microbial NCBI, USA
HM176640 to HM176655, HQ148136 to HQ148147, species
HQ377194 to HQ377215, HQ589215 to HQ589226,
HQ738493 to HQ738512, HQ710532 to HQ710546
JF681300 to JF681301, JF298825 (128 DNA sequences)
wRHieri / Consultancy

Consultancy project Client/organization Outlay (%) Status
General Consultancy Project — Green belt development ~ M/s Rajasthan Rajya Vidyut ~ 21,15,450/- On-going
at Chhabra Thermal Power Project (CTPP), Chhabra Utpadan Nigam

glenfire  Afsal &1 Bomar sug difgd wWuer wWRI ¥ WS/ Revenue

3 D Printing of Technology models: For wider
publicity and awareness two popular technologies
were selected (A) novel weeding tools for arid region
to reduce drudgery (B) solar cooker for animal feed
to save firewood.

Generation from IP assets: Rupees Five Lakhs
signing amount received for MoU between CAZRI
and Pratistha Industries Ltd. for
technology.

Nano-fertilizer
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TRV TR ARG qgiaRo] -1 yghd
(Tfaw) &=

Environmental information system (ENVIS) center on
desertification

Ud 99 HACW, YRd WRAR, s faoell

ERT Sf. Yeoll JIIBIad, BIol, SIEYR § 4 FawR

1991 I &Y Seary fafdedr, Sifds, RRAMRGST

T WA 9afaReT & e H§ 3@ §U AORRIAA IR

R YR AR AT UG () = wenfid
foam v |

Environmental Information System (ENVIS)
centre on 'Desertification’ was established by the
Ministry of Environment and Forest, Govt. of India.
New Delhi at Dr. Raheja Library, CAZRI. Jodhpur
on 4™ November 1991 taking into consideration
the diversified climatic, biotic, geomorfological and
desert environmental conditions of the region.

Activities of Center

1. Bibliography: 'Bibliography on Desertification
and Soil Conservation' (1996)

2. Regular publication: DEN News (Since 1997, Half

Yearly)
Current Awareness Bulletin (Since 2002, Monthly)
Documents on

4. Provides on demand:

Desertification
5. Free Reprints/ AGRIS Database/ CAB Database

6. Internet browsing and e-mail facilities

7. Organizes:
databases

Training on use of specialized

a.  World Environment Day (5" June)
b. World Desertification Day (17" June)

8. Interacts with other ENVIS Centers, SAARC
countries, National Institutes, Government
Offices, NGO’s, etc., on data sharing

Publications during 2013-14

Published DEN NEWS (Vol. 15 No. 1 & 2)
Catalogue of Periodicals ( Revised up to 2012)
Current Awareness Bulletin (12 issues)

Under Collaborative Project on SDNP, Prepared
database on

Ll e

a. Flora of Indian Desert

b. Subject Experts of Desert Environmentalists
in India

5. Acquired database from different
Meteorological parameters, Census

6. Replied queries from SAARC countries, Govt.
Offices, NGOs, and Individuals on aspects of
Desert

7. Updated Website with latest databases/
information and Transfer the same on the NIC
platform

sources:
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Environmental information system (ENVIS) centre on desertification

fafr= fawat o o 2013—2014 & & STHHIRAT

Queries answered on various subject during 2013-14

Natural resources and desertification 90 Livestock production and management 10
Crop improvement 22 Wasteland management 9
Crop production 8 Energy management 8
Fruits and vegetables 9 Socio-economics and agricultural extension 5
Forage production 8 Environment 28
Forest and economic plants 7 Wildlife/birds 10
Watershed management and soil conservation 11 Total 225

Updated statistical databases (up to 2010-11)  accessed from ENVIS database through http://
on Desert Natural Resources, Livestock, Human cazrienvis.nic.in. Total with during this year were
Population, Land use etc. at District level may be  1320.
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ENVIS link on CAZRI website
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e-GRANTH project

(-—T,f&u' IRATSHT & I JIADTAT DI GeAH/GRTAT
QRAP], AN & YT, gRAT Rard, |,
AT B BRIATE], 3R A= xSl & Wus 4 9
353 QXA @ JABIHIUT BT BRI fHar 17| HeI &
QRAGTT @1 22930 YRdD! & Reprs Bl IRy’ urey
A RIS U H FEcIp] Plel AGedIR Pl glted
BT 1T | BTSN BT B G vdg= & forg e
TSI BT 3R HaH W T Blesk YHILT fhaT | qm
SYINTHISAT Bl Ha-eiel a1 @ fory f$forea arga
IR AT Yaed & GeeIdRol (§—U) W UH SR
BT N fdar TAT| § W BT SIET http://egranth.
ac.in/2q=node/186 T IUAL % |

e

] .

Under the e-GRANTH project (component I
of NAIP) digitization of 353 contents/records
of intellectual output available at CAZRI library
(collection of rare/old books, institute publications,
project reports, symposium, conference, seminar
proceedings, old journals and various documents)
is completed. The record of 22930 CAZRI library
books is converted from WINSIS to Excel format and
KOHA software was installed. One folder published
on ‘Stepping towards Digital Library for Efficient
Information Management” at CAZRI. One workshop
on "strengthening of Digital Library and Information
Management” (e-GRANTH) to sensitize of users
was organized. Data available at http://egranth.
ac.in/?q=node/186

CENTRAL ARID ZONE RESEARCH INSTITUTE 8

€

A

SToR geas (31)

foaral @1 fSsfica Uy (d) / Old Books (A) digitized books (B)

B el
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Online system for ICAR NET/ARS-prelim examination (NAIP) project

i
\
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Online system for ICAR NET/ARS-prelim examination
(NAIP) project

MW & T S Yol JRABTerd § YUHSTRET
%@WW%%/Q@T@HW
R & forg SifFega &= &1 fderT 100 gRenfal &
forg fobar wam | g9 oIy Usb WAk wH, U YA A
Torr <1 aRer &fer MuiRa favw 71y | gwend, dare v
Ugee & oY 2 |dR, 100 HRIYER, Udh wex, Udh e,
TP AeCHISR fahe, T 20 B Sl divd, 6 TT, 7
AR nfia fhd T 8 | WRie & gars dared &

forv 8 THAIYIvE Wit @ 7T HiF 2799 AISHT & AT
UH SABIA og (foagsed) & enfdd wr gRards
foram T | 26 AT W 4 WA, 2014 BV (AT H 55 fawHT
P foIU Ugell aR A 2014 TRIETT BT FHA Ao fHar
T |

nder NAIP funded Project entitled “Developing,

Commissioning, Operating and Managing an
Online System for NET/ARS-Prelim Examination
in ASRB ICAR” center at Dr Raheja library was
established for seating 100 candidates. For smooth
conduct of examination one server room, one UPS
room and two exam halls were assigned. A telephone
line from BSNL with Speed combo 2799 Plan of 8
mbps speed was installed. Also, two servers, hundred
desktops, one router, two switch, one multimedia
kit, one 20 KVA Delta (3Phase-1Phase) UPS, six
air conditioners, seven CCTV were installed. The
center was made operational during this year. First
Online examination for National Eligibility Test
(NET-2014-1) was conducted, as per schedule, for 55
disciplines from March 26 - April 4, 2014 in two slots.

TUHRIRET AFele Wiell & 9 giemd

ASRB online examination venue and facilities
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Miscellaneous Details

WM gRare i/ Institute Projects

Integrated Basic and Human Resources
Appraisal, Monitoring and Desertification

Productivity and energetics
production systems in Leh

of agricultural

Integrated natural resources monitoring in arid
Rajasthan

Development and assessment of soil erosion
productivity models for rainfed cropping systems
in Kachchh region

Biodiversity Conservation, Improvement of
Annuals and Perennials

Genetic characterization and documentation of
released varieties of cumin, coriander, fenugreek
and fennel

Evaluation of efficient rhizobial strains for
better nodulation in Acacia senegal and Prosopis
cineraria

Collection evaluation and improvement of kair
(Capparis 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 clusterbean (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
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Physio-biochemical and vyield 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

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

Integrated Arid Land Farming System Research

Physiological basis of effects of foliar spray of
iron and zinc spray 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 crop of arid zone

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

Evaluation of growth performance and
adaptability of Acacia and Prosopis in Rajasthan

Long term fertilizer trial on pearl millet

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



*  Molecular characterization and documentation
of arid zone fruit crop

* 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

Management of Land and Water Resources

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

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

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

* Evaluation and management of field crops for
higher water productivity under limited water in
arid Gujarat

* Soil biodiversity in grasslands of arid western
plain

* 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

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

* Development of suitable deficit-irrigation
schedule to improve crop-water productivity in
Bikaner region

*  Vegetable production through harvested rain
water in Bikaner region

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

* Runoff and sediment yield in Kukma watershed

*  Assessing soil compaction and its amelioration in
relation to crop root growth

fafay g
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* Improving water productivity through protected
agriculture

* Evaluation and improvement of soil and crop
productivity in a khadin system of arid region

* Integrated watershed development with special
reference to tribal community of Bernia,
Dungarpur (Rajasthan)

Improvement of Animal Production and

Management

¢ Understanding the performance of fodder banks
in hot arid zone

* Studies on water requirement of arid cattle

Plant Products and Value Addition

e Production of oleo-gum rasin from Commiphora
wightii

Integrated Pest Management

*  Assessing synergy of bio-control agents and neem

products against soil pests and disease in arid
zone

Non-Conventional Energy Systems, Farm

Machinery and Power

* Design, development of PV-Hybrid structures
and improved devices for arid region

*  Design, development and performance evaluation
of solar desalination devices

* Refinement of selected agro processing machines
for arid produce

*  Optimization of energy and water use in solar PV
pump based micro-irrigation system for different
scales of operation

Socio-economic Investigation and Evaluation

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

* 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

* Assessment of food security in some villages of
Jodhpur district
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a1 fa= 9iffa uRare=ri/Externally funded projects

Rehabilitation of the degraded range land and
stabilization of production in arable arid land of
Thar desert, India (UNESCO; US$ 24000)

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)

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

ICAR Mega seed project on seed production in
agricultural crops (ICAR; DSR; % 70 Lakh)

National seed project (crops) (i) Breeder seed
production (ii) Seed technology research (ICAR;
¥ 8.8 Lakh)

National network project on arid legumes (2013-
14) (ICAR; % 274.4 Lakh)

All India network project on rodent control
(2013-14) (ICAR; % 200 Lakh)

Production and demonstration of tissue culture
raised plants under three location and collection
and maintenance of elite germplasm of date palm
(ICAR;R 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; % 193.988 Lakh)

Harvesting, processing and value addition of
natural resins and gums (NINRG, Ranchi; ¥ 61.15
Lakh)

Vulnerability assessment and adoption strategies
for agriculture in respect of climate change in arid
western India (NICRA; ¥ 400 Lakh)

Value chain on value added products derived
from Prosopis juliflora (NAIP; % 199 Lakh)

Developing, commissioning, operating and
managing an online system for NET/ARS -Prelim
Examination by ASRB (2013-14) (NAIP; % 26.05
Lakh)
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Nano-technology for enhanced utilization of
native — phosphorus by plant and higher moisture
retention in arid soils (NAIP; % 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; ¥ 265.33
Lakh)

DUS test centre on pomegranate (PPVFRA;
% 18.30 Lakh)

Establishment of field gene bank for arid region
(PPVFRA; % 120 Lakh)

Preventingextinction and improving conservation
status of threatened plants through application of
biotechnological tools (DBT; % 48.384 Lakh)

Genetic diversity assessment, propagation and
conservation of Marwar teak [ Tecomella undulata
(Sm.) Seem.] (DBT; % 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; % 4.32 Lakh)

Water harvesting based integrated agricultural
production system for arid region (ATMA; % 8.27
Lakh)

Energy and mass exchange in arid grassland
system (SAC; % 4.22 Lakh)

Desertification status mapping of Rajasthan
(second cycle) (MoEF-SAC; % 25 Lakh)

Geomorphological and lineament mapping in
western rajasthan (NRSC-DOS; % 54 Lakh)

Pilot study on livestock intervention for livelihood
improvement in nagaur district of Rajasthan
(NRAA;R 15.43 Lakh)
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@i 93/Research Paper

Birbal, Rathore, V.S., Nathawat, N.S., Bhardwaj, S.
and Yadava, N.D. 2013. Influence of irrigation
methods and mulches on pea (Pisum Sativum
L.) in ber (Ziziphus mauritiana) based vegetable
Production system under tropical climate of
Rajasthan. Legume Research 36: 557-562.

Birbal, Rathore, V.S., Nathawat, N.S., Bhardwaj, S.,
Yadava, N.D. and Meena, S.R. 2013. Response of
okra (Abelmosechus esculentus (L.) Moench.) to
irrigation methods and mulching under hot arid
conditions. International Journal of Agriculture
and Statistical Sciences 9: 693-698.

Birbal, Rathore, V.S., Nathawat, N.S., Singh, J.P,
Bhardwaj, S. and Yadava, N.D. 2013. Effects of
pruning and nutrient application on yields and
quality of ber (Ziziphus mauritiana) under hot
arid environment. Indian Journal of Horticulture
70: 340-344.

Burman, U,, Saini, M. and Kumar, P. 2013. Effect of zinc
oxide nanoparticles on growth and antioxidant
system of chickpea seedlings. Toxicological &
Environmental Chemistry 95: 605-612.

Burman, U, Tarafdar, J.C., Kaul, R.K,, Saini, M.,
Kumar, K. and Kumar, P. 2013. Changes in carbon
partitioning in pearl millet (Pennisetum glaucum)
and clusterbean (Cyamopsis tetragonoloba) in
response to ZnO nanoparticle application. Indian
Journal of Agricultural Sciences 83: 352-354.

Gautam, R., Singh, S.K. and Sharma, V. 2014. RAPD
and nuclear rDNA ITS polymorphism within
Macrophomina phaseolina isolated from arid
legumes of western Rajasthan. Proceedings of the
National Academy of Sciences, India Section B:
Biological Sciences 84: 171-181.

Joshi, P,, Kaul, R.K. and Tarafdar, J.C. 2013. Beneficial
response of Glomus species on chilli (Capsicum

annuum). Indian Journal of Agricultural Sciences
83:153-156.

Kachhawaha, S., Khem Chand and Jangid, B.L. 2013.
Health problems and their management in camel

herds of southern Rajasthan. Journal of Camel
Practice and Research 20: 113-120.

Kulloli, R.N. and Kumar, S. 2013. Commiphora
wightii (Arnott) Bhandari: A threatened plant of
conservation concern. Journal of Medicinal Plant
Research 7: 2043-2052.

Kulloli, R.N., Kumar, S. and Jindal, S.K. 2013. Ex-
situ conservation of an arid threatened species
Commiphora wightii (Arnt.) Bhand. through
seeds. Journal of Tropical Forestry 29: 15-22.

Kulloli, R.N., Purohit, C.S., Kumar, S., Jindal, S.K.,
Rawat, K. and Acharya, D. 2013. Distribution of
Commiphora wightii in Rajasthan with special
emphasis on its conservation planning in arid
areas. Vegetos 26: 12-19.

Manga, V.K. 2013. Components of genetic variance
and interrelationship among quantitative traits
in CAZRI-bred inbred restorers of pearl millet
[Pennisetum glaucum (L.) R.Br.]. Electronic
Journal of Plant Breeding 4: 1325-1330.

Mangalassery, S., Devi Dayal., Ram, B. and Meena,
S.L.2014. Effect of tillage and soil amendments on
soil quality and vyield of clusterbean (Cyamopsis
tetragonoloba) in shallow hardpan soils of arid
Gujarat. Indian Journal of Agricultural Sciences
84:428-431.

Mathur, B.K,, Sirohi, A.S., Misra, A.K., Patel, AK,,
Mathur, A.C. and Bohra, R.C. 2013. Performance
of goats fed on ardu (Alianthus excelsa) and
neem (Azadirachta indica) leaves in arid region.
Veterinary Practitioner 14: 150-152.

Meena, H.M. and Rao, A.S. 2013. Growing degree days
requirement of sesame (Sesamum indicum) in
relation to growth and phonological development
in western Rajasthan. Current Advances in
Agricultural Sciences 5: 107-110.

Meena, M.L. and Singh, D. 2013. Adoption level of
sheep farming practices in arid zone of Rajasthan,
India. Indian Journal of Animal Research 47:
397-401.

Meena, M.L. and Singh, D. 2013. Socio-economic
impact of drip irrigation technology in dryland
farming of Rajasthan. Indian Journal of Dryland
Agriculture Research and Development 28: 80-83.
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Raja, P, Bhattacharya, B.K., Singh, N., Sinha, N.K.,
Singh, J.P, Parihar, J.S. and Roy, M.M. 2013.
Seasonal radiation and energy fluxes in a desert
grassland ecosystem. E Journal of Applied Forest
Ecology 2: 45-52.

Raliya, R. and Tarafdar, J.C. 2013. ZnO nanoparticle
biosynthesis and its effect on phosphorus
mobilizing enzyme secretion and gum contents
in clusterbean (Cyamopsis tetragonoloba L).
Agricultural Research 2: 48-57.

Raliya, R. and Tarafdar, J.C. 2013. Biosynthesis of gold
nanoparticles using Rhizoctonia bacticola TFR-6.

Advanced Science, Engineering and Medicine 5:
943-949.

Raliya, R., Tarafdar, J.C., Mahawar, H., Kumar,
R., Gupta, P, Mathur, T., Kaul, R.K,, Kumar,
P, Gautam, R., Kaliya, A., Singh, S.K. and
Gehlot, H.S. 2014. ZnO nanoparticles induced
exopolysaccharide production by B. subtilis strain
JCT1 for arid soil applications. International
Journal of Biological Macromolecule 65: 362-368.

Saha, D.K,, Srivastava, S. and Chand, K. 2012. Impact
of MGNREGA: A case study in an arid village of
western Rajasthan. Annals of Arid Zone 51: 1-6.

Santra, P., Mertia, R.S., Kumawat, R.N., Sinha, N.K.
and Mahla, H.R. 2013. Loss of soil carbon and
nitrogen through wind erosion in the Indian Thar
desert. Journal of Agricultural Physics 13: 13-21.

Singh, B. and Chauhan, T.R. 2012. Constraints in
adoption of mung bean technology. Annals of
Arid Zone 51: 115-121.

Singh, B. and Srivastava, S. 2012. Decision making
profile of women of Ummednagar village of
Jodhpur district. Indian Research Journal of
Extension Education (Special Issue) 1: 235-237.

Singh, D. and Meena, M.L. 2013. Farm woman
participation in cumin production under arid
conditions of western Rajasthan. Indian Journal of
Dryland Agricultural Research and Development
28:101-103.

Singh, D., Kachhawaha, S., Choudhary, M.K., Meena,
M.L. and Tomar, PK. 2013. Ethano veterinary
knowledge of Raikas of marwar for nomadic
pastoralism. Indian Journal of Traditional
Knowledge 13: 123-131.

Singh, S.K., Doshi, A., Pancholy, A. and Pathak, R.
2013. Biodiversity in wood-decay macro-fungi
associated with declining arid zone trees of India
as revealed by nuclear rDNA analysis. European
Journal of Plant Pathology 136: 373-382.

Singh, S.K., Meghwal, P.R., Pathak, R., Gautam, R.
and Kumar, S. 2013. Genetic diversity in Punica
granatum revealed by nuclear rRNA, internal
transcribed spacer and RAPD polymorphism.
National Academy of Science Letters 36: 115-124.

Sirohi, A.S., Patel, A.K., Mathur, B.K., Misra, A.K.
and Singh, M. 2014. Effects of steaming-up on
the performance of grazing does and their kids in
arid region. Indian Journal of Animal Research 48:
71-74.

Soni, M.L., Yadava, N.D., Beniwal, R.K., Singh, J.P,
Kumar, Sunil and Birbal. 2013. Grass based strip
cropping systems for controlling soil erosion
and enhancing system productivity under
drought Situations of hot arid western Rajasthan.
International Journal of Agriculture and Statistical
Sciences 9: 685-692.

Srivastava, S. and Singh, B. 2012. Gender differentials
in performance of farm and nonfarm activities in
Ummednagar village of Jodhpur district. Indian
Research Journal of Extension Education (Special
Issue) 1: 276-278.

Tanwar, S.PS., Rao, S.S., Regar, PL., Datt, S., Kumar,
P, Jodha, B.S., Santra, P,, Kumar, R. and Ram, R.
2014. Improving water and land use efficiency of
fallow-wheat system in shallow Lithic Calciorthid
soils of arid region: Introduction of bed planting
and rainy season sorghum-legume intercropping.
Soil and Tillage Research 138: 44-55.

gl H 37eAra/Chapter in Books

Birbal and Rathore, V.S. 2014. &6 &=l # e
Bl B Wl BT He<d Td GwEAN. In: g
&al d worl, Aleral vq ST GIel B S
@dl. (Eds. Birbal, M.L. Soni, N.D. Yadava, V.S.
Rathore, N.S. Nathawat and S. Bhardwaj), CAZRI,
RRS, Bikaner, pp. 1-5.

Burman, U. and Praveen-Kumar. 2014. Achieving
sustainable yields of arid zone crops under varying
moisture levels through nutrient management.
In: Climate Change and Crop Production (Eds.
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J.C. Dagar, A. Arunachalam and A.K. Singh),
Aavishkar Publishers, Jaipur, pp. 176-184.

Choudhary, B.R. and Birbal. 2014. Y[ &= H Heoll
S, In: g &3 4 %ot gl vq &g
7Tl @1 3glAe @dl (Eds. Birbal., M.L. Soni,
N.D. Yadava, V.S. Rathore, N.S. Nathawat and S.
Bhardwaj), CAZRI, RRS, Bikaner, pp. 47-74.

Goyal, R.K. 2013. Rainwater harvesting for sustenance
in hot arid zone of Rajasthan. In: Application
Technologies for Harvested Rainwater in Farm
Ponds (Eds. Manoranjan Kumar, R.V. Adake, K.V.
Rao, K.S. Reddy, S. Dixit, I. Srinivas, B.M.K. Raju,
G.R. Korwar and B. Venkateswarlu), The Indian
Society of Dryland Agriculture, Central Research
Institute for Dryland Agriculture, Hyderabad, pp.
21-27.

Nathawat, N.S., Rathore, V.S., Birbal and Bhardwaj,
S. 2014. 915y gl 9=l va [FAH®l BT GRL.
In: % &5 4 Bl Gleoral va ol Fere @t
31gf=e @il (Eds. Birbal., M.L. Soni, N.D. Yadava,
V.S. Rathore, N.S. Nathawat and S. Bhardwaj),
CAZRI, RRS, Bikaner, pp. 29-35.

Ratha Krishnan, P, Tewari, J.C., Suresh Kumar and
Roy, M.M. 2014. Agroforestry practices for arid
and semi-arid regions. In: Agroforestry: Theory
and Practices (Eds. Antony Joseph Raj and S.B.
Lal), Scientific Publishers, Jodhpur, pp. 465-484.

Santra, P,, Goyal, R.K., Tewari, J.C., Roy, M.M. and
Singh, J.P. 2014. Assessment of potential soil loss
rate by wind and water erosion in Jodhpur region
of western Rajasthan, India. In: Global Soil Map:
Basis of the Global Spatial Soil Information System
(Eds. Dominique Arrouays, Neil McKenzie, Jon
Hempel, Anne Richer de Forges and Alex B.
McBratney), CRC Press, pp. 139-143.

Singh, D., Choudhary, M.K., Meena, M.L. and Dayal,
H. 2014. Underutilized fruits of Indian arid zone.
In: Future Crops Vol. 2, (Ed. K.V. Peter), Daya
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Details of program

24™ National Conference on Sustainable Farming Systems and Bio-
industrial Watershed Management for Food Security and Enhancing
Income of the Farming Community at Indira Gandhi Pratisthan, Lucknow

National Brainstorming Session on Nanotechnology in Agriculture:
Scope and its Current Relevance at NAAS, New Delhi

8™ International Congress on Climate Change, Territorial Classification
and Socio Economic Crisis at Bharathidasan University, Trichy

Workshop on Assessment of Impact of Grazing by Small Ruminants on
Natural Resources and Surrounding Environment of Pasture/Rangelands
Located in Different Agro-climates at CSWCR&TTI, Dehradun

National Seminar on Animal Nutrition and Fodder Security organized by
Government of Jharkhand at Ranchi

All India Conference on Livestock and Dairy organized by Government
of Gujarat, Gandhinagar

Regional Seminar Harnessing Solar Energy (Solarization) in Western
Rajasthan at Vyas Institute of Higher Education, Jodhpur

13 Meeting of Non-conventional Energy Sources Sectional Committee
ME 04 of Bureau of Indian Standards, New Delhi

International Conference on Impact of Climate Change on Food, Energy
and Environment at Sathyabama University, Chennai

National Brainstorming Workshop on Managing Resources for
Optimizing of Land Productivity in Thar Desert at CAZRI, Jodhpur

National Seminar on Solar Water Pump Program, Jaipur

Brainstorming Workshop on Increasing Crop Water Productivity in
IGNP Command Area at CAZRI-Regional Research Station, Bikaner

National Workshop on Out Scaling Farm Innovations at New Delhi

XXXIII INCA International Congress on Integrated Decentralized
Planning: Geospatial Thinking, ICT and Good Governance at NRSC
Jodhpur

Brainstorming Session on Role of Millets in Nutritional Security of India
at NAAS, New Delhi

Livelihood Improvement Workshop at KVK, Data, Barmer
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Details of program

Seminar on Clay Minerals Society of India at NRL, New Delhi
National Seminar on Grassland Development at GAIMS, Bhuj
8™ National Conference on Krishi Vigyan Kendras at UAS, Bangalore

78" Annual Convention of Indian Society of Soil Science and National
Symposium on Agro-ecozone based Land Use Planning at CAZRI,
Jodhpur

National Conference on Bioactive Compounds and Functional Foods in
Health and Disease Management at NIFTEM, Kundli, Sonepat

International Conference on Renewable Energy, Kalinga Institute of
Technology, Bhubaneswar

XVII National Conference of Agricultural Research Statisticians on
National Priorities in Agriculture Statistics and Informatics at NDRI,
Karnal

Experience Sharing Workshop on Goats Development organized by
BAIF, Udaipur

International Conference on Extension Educational Strategies for
Sustainable Agricultural Development-A Global Perspective at UAS,
Bangalore

Workshop on e-GRANTH-NAIP on Strengthening of Digital Library and
Information Management at CAZRI, Jodhpur

National Conference of Plant Physiology-2013 on Current Trends in
Plant Biology Research at DGR, Junagadh

Rashtriya Krishi Vigyan Sangoshthi on New technology of Agricultural
and Allied Sciences: Achievement and Challenges at CIFE, Mumbai

Workshop on Revitalizing Rainfed Agriculture in Arid Regions — A
Learning Program on Rainfed Farming Systems at KSKV Kachchh
University, Bhuj

Seminar on Scope of Nanotechnology in Research and Development at
Amity University, Jaipur

International Workshop on Design of Sub-systems for Concentrated
Solar Power Technologies at IIT, Jodhpur
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10,2014
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23-24, 2014
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28-29,2014

January
30-31, 2014

February
01,2014

February
04,2014

February
05,2014

February
07-08, 2014

February
10-14, 2014

Details of program

National Seminar on Grassland Development in Arid and Semi-arid
Regions at CSWRI-RRS, Bikaner

National Conference on Liveble Cities at State Urban Commission, Jaipur

National Workshop on Science, Technology Innovation and Intellectual
Property Rights: Envisaging Interfaces at CAZRI, Jodhpur

State Level Workshop on Precision Farming Technologies for Citrus at
SKRAU, Bikaner
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International Conference on Biodiversity, Bioresources and Biotechnology
at Association of the Advances of Biodiversity Science, Mysore

Brainstorming Session on Carbon Economy in Indian Agriculture at
NASC Complex, New Delhi

Workshop on Managing Arid Agriculture in Changing Climate at CAZRI,
Jodhpur

Regional Workshop on Mainstreaming Agrobiodiversity Conservation
and Utilization in Agricultural Sector to Ensure Eco-system Services and
Reduce Vulnerability at CAZRI, Jodhpur.

National Conference on Diversity and Physiology of Desert Fauna at
JNVU, Jodhpur

World Congress on Agroforestry on Trees for Life: Accelerating the
Impact of Agroforestry at New Delhi
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Rakesh Pathak

M.M. Roy, J.P. Singh, R.K.
Bhatt, Dipankar Saha, J.C.
Tewari

M.M. Roy

M.M. Roy, R K. Bhatt, A.K.
Misra, N.D.Yadava, C.B.
Pandey, D.K. Painuli, J.C.
Tewari, M. Patidar, P.R.
Meghwal, Sharmila Roy, M.L.
Soni, V.S. Rathore, Birbal,
Akath Singh, A.K. Sharma,
Archana Verma, R. Ravi, Sushil
Kumar



Date

February
15-16, 2014

February
19-20, 2014

February
21-22,2014

February
21-22,2014

February
23-24,2014

February
25-26, 2014

March
08,2014

March
19-22,2014

March
21,2014
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Details of program

National Conference on Biodiversity and Ecological Sustainability at
S.C.S. (J) College, Puri, Odisha

ASCAD Seminar New Horizons: Effective and Productive Livestock
Development at Ajmer, Rajasthan

National Seminar on Advancement and Recent Development in Tree
Seed Technology to Enhance Forest Productivity at State Forest Research
Institute, Jabalpur

Workshop on Current Scenario of Rodenticides and their Future Outlook
at DOR, Hyderabad

National Seminar on Breeding for Abiotic Stresses: Problems and
Prospects at Birsa Agricultural University, Ranchi

Regional Workshop on Water Resources Conservation: Village Ponds and
Lakes at New Delhi

Seminar on Nano-IV International 2014 at AMU, Aligarh
International Conference on Environmental Earth Sciences-

Accomplishments, Plans and Challenges at University of Madras, Chennai

National Workshop on Cactus Pear at CAZRI, Jodhpur
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Participants

Devi Dayal

B.K. Mathur

Suresh Kumar

R.S. Tripathi, V. Chaudhary

H.R. Mahla

Deepesh Machiwal

J.C Tarafdar

P. Raja

Suresh Kumar, A.K. Misra, N.D.
Yadav, J.P. Singh, Devi Dayal,
B.K. Mathur, Arvind Kumar,
PR. Meghwal, Dipankar Saha
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WA | miford 99@/Meetings organized at institute

My AepR AR (3mRudt)/Research
Advisory Committee (RAC)

RAC met on April 3, 2013 under 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 G.R. Korwar, Prof. Girja Saran,
Dr B. Mohan Kumar, ADG, Dr M.M. Roy, Director,
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 2012-13. The deliberations, suggestions
were specified in the proceedings.

WA gAY IRuS (M=) / Institute
Research Council (IRC)

IRC meetings were held during May 13-16 and
May 27-30, 2013. Annual progress of various on-
going institute and externally funded projects were
discussed. Fourteen new projects were approved in
the meetings and the reports of 26 concluded projects
were presented by the scientists.

P3gd o &37 |fifd o weaf So& /
Midterm Review Meeting of ICAR Regional
Committee

Midterm Review Meeting of ICAR Regional
Committee VI was held on December 18, 2013

YT FATBPR AT BT

Research Advisory Committee meeting

at CAZRI Jodhpur. Directors of various ICAR
Institutes in Rajasthan, Directors Research of Gujarat
and Rajasthan Agricultural Universities, Chief
Conservator of Forest and officers from Irrigation,
Fisheries, Agriculture and Horticulture Departments
of Rajasthan State participated in the meeting.

379 93a@/Other Meetings
NICRA Project Meeting on 16™ April, 2013.

CIC, CAQC and CMU Meeting under NAIP
project on Nano technology on 5* May, 2013.

Recreation Club Meeting on 7™ June, 2013.
Biodiversity Board Meeting on 10™ June, 2013.

Scientific Advisory Committee Meeting of KVK,
Jodhpur was held on 26" June, 2013.

Group Meeting of Hot Arid Network at CAZRI,
Jodhpur on 30" July 2013.

Cold Arid Network Partners Meeting at CAZRI,
Jodhpur on 31 July 2013.

Bimonthly Review Meeting of KVK, Bhuj was
organized on 26™ September, 2013.

Steering Committee Meeting of CGIAR Research
Program on Dryland Systems on 11" March,
2014.

I AU URYS BT |

Institute Research Council meeting
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Hewqul faawi @1 smare/Important days celebrated

fawa uafawer f&aw / World Environment Day
was celebrated on June 05, 2013 on the theme “Think-
Eat-Save” under the support of ENVIS scheme
on Desertification. Prof. Ram Gopal, Ex-Director,
Defence Laboratory, Jodhpur and Shanti Swarup
Bhatnagar Awardee delivered a lecture on the theme.
Dr M.M. Roy, Director, CAZRI, Jodhpur talked about
the global effort in controlling food wastage and the
role of scientist and policy makers in this pursuit at
the global and regional level. About 50 scientists and
officers attended the celebration.

faza #wverd fARIHRT  f&ad/World Day to
Combat Desertification was organized on 17" June
2013 with ENVIS Center of CAZRI and MOEF to
sensitize people on drought and water scarcity. About
40 participants attended the meeting.

ATHJu—3iten e f&ad/ICAR-Industry
Day was organized at CAZRI, Jodhpur on June 24,
2013. Forty one delegates, including entrepreneurs,
manufacturers, industrialists, representative
of financing organization, faculties of different
engineering colleges, State officials, KVK personnel,
NGOs, and solar power plant functionaries,
participated in addition to divisional heads, scientists
and technical staffs of CAZRI. Details of several
solar energy devices developed in the institute were
presented and practically demonstrated to delegates.
An extensive interactive discussion was also held to
develop modus operandi and framework for scaling
up and technology adoption.

$fy e f&aw/Agriculture Education Day
was celebrated on August 07, 2013. Dr Yudhvir Singh,
Zonal Project Director Zone-VI was the chief guest
and delivered a lecture on the role of education in
the development of the society and the role of KVKs
in the demonstration and popularization of the new
technology. About 100 students from local school
and college participated in the program. Lectures on
climate change, use of nanotechnology in agriculture
and career opportunities in agriculture were delivered
by the scientists of the institute. A quiz was also
organized and prizes were distributed to the winners.

fe=dl wwrE (16—23 RudwaR) orisEd &1 SgHe
Si. AR i, oreger fRel fAWMT, S ARMEE @
faeafdenery, SUYR gRT fHar 1| 9@E & =i
fafe=T ufcrafraren, yref=r oo oree, =< e (I
QRIeRU— a1 &I Agw@), ff<l <Hho1, am= ', 2=
oMY A, are—fare onfe smafra @l g | R geARy
Td REHR QAR & A1 SRHA BT FHOT gl |
qRIBR T&TH PR gU fawre H8ley Si. TAUA. R
FEl & =0 # &M A1 M 7 3R & S a1t
TBId BRI o=l § P_Ar ARy |

fea@ Aer vd 9@ fedd /Farmers’ Fair
cum Farm Innovation Day was organized on 19"
September 2013. Shri Rajendra Singh Solanki,
Chairman, Jodhpur Development Authority, Jodhpur
was the Chief Guest and inaugurated the fair. More
than 2000 farmers from Jodhpur, Jaisalmer, Barmer,
Pali, Sirohi, Jalore, Nagaur, Udaipur districts of
Rajasthan attended the fair and kisan gosthi. 35

?ﬁﬁrmﬁaﬂmwwﬁﬂw

Prize distribution on agricultural education day

fe=dl wire &1 RIS
Celebrating Hindi Saptah
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stalls on improved technologies and products were
displayed by the ICAR institutes (CAZRI, CIAH,
NRCE, CSWRI, DRRM, NBPGR), State Departments
(Agriculture, Horticulture, Animal Husbandry,
Locust Survelliance), SKRAU, Ayurveda University,
Central Wool Board, NGOs, Agricultural Industries
and others. Farmers shared their experiences during
the scientist farmers’ interaction and eight innovative
farmers of Western Rajasthan were awarded by the
institute.

AT BT 5541 €T f&q¥/55" Foundation
Day of the Institute was celebrated on 1* October,
2012. Dr Panjab Singh, Former Director-General,
ICAR was the Chief Guest. He expressed his views
about the work done by the institute on productivity
of the crops, livelihood and employment in arid areas.
Dr L.N. Harsh, Vice Chancellor, Jodhpur Agriculture
University was Guest of Honour. Various awards

- T . ; 5 Ll
R A gRT AR AT fqd uR 479or
Institute foundation day lecture by Chief Guest

fafay g

Miscellaneous details

were given to scientific, technical, administrative
and supporting personnel for their meritorious
contributions in the development of the institute. More
than seven publications were also released during the
occasion. Dr M.M. Roy, Director, CAZRI, highlighted
the significant achievements of the institute.

I fag feaw / National Science Day was
celebrated at CAZRI, Jodhpur in collaboration with
Department of Science and Technology, Government
of Rajasthan, Jaipur on February 28, 2013. Various
competitions viz., essay, painting, extempore, quiz,
etc. were organized amongst students of schools and
colleges of Jodhpur on 21 and 28" February, 2014.
About 150 students and faculties participated in this
event. A National Workshop on “Scientific Temper
and Indian Citizen: Roles and Responsibilities” was
also organized on this occasion.

g&g il gR1 fa= fagq o) Aiedl o1 fH-eror
Chief Guest visiting models on science day
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w9% Ty wedr/Linkages and collaborations

3R/ International

United Nations Convention to Combat

Desertification

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

International Crops Research Institute for Semi-
Arid Tropics

International Centre for Agricultural Research in
the Dry Areas

Bioversity International

It/ National

Ministry of Environment and Forests, Govt. of
India

Ministry of Earth Sciences, Govt. of India
Ministry of Rural Development, Govt. of India

Department of Science and Technology, Govt. of
India

Department of Space, Govt. of India
Department of Biotechnology, Govt. of India
Indian Space Research Organization
National Medicinal Plant Board

National Bank for Agriculture and Rural
Development

National Rainfed Area Authority
National Horticulture Mission

Protection of Plant Varieties and Farmers Right’s
Authority

Central Research Institute on Dryland Agriculture
Central Soil Salinity Research Institute

Central Institute of Temperate Horticulture
Indian Grassland and Fodder Research Institute
Central Institute for Arid Horticulture

National Research Centre on Mithun

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

Project Directorate on Groundnut

Directorate on Seeds

Punjab Agricultural University, Ludhiana

Tamil Nadu Agricultural University, Coimbatore
Mahatma Phuke Krishi Vishwvidyalaya, Rahuri
Acharya NGR Agricultural University, Hyderabad

Maharashtra Animal and Fisheries Sciences
University, Nagpur

University of Agriculture Science, Raichur

CSK Himachal Pradesh Krishi Vishvavidyalaya,
Palampur

GB Pant Institute of Himalayan Environment and
Development, Almora

Sher-E-Kashmir University of Agricultural
Sciences and Technology, Srinagar

Dr YS Parmar University of Horticulture and
Forestry, Solan

Indian Institute of Technology, Mumbai
Birla Institute of Technology and Science, Pilani

State line departments of Rajasthan, Gujarat and
Jammu & Kashmir



Date

April
02-20, 2013

April
11-12, 2013

May
01-21, 2013

May
15-24,2013

June
18-22,2013

July
15-27,2013

July
23-27,2013
July 29-August
09,2013

August
12-16, 2013

August 26-
September 06, 2013

September
04-13, 2013

September
10-19, 2013

September
20,2013

September
27-28, 2013

October 02 -
November 13,2013

October 23-
November 12, 2013

December
20-27,2013
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Aa weE faari/Human resource development

Training cum workshop

ASITfId/Scientists

Short course on Hydrological Data collection and Processing at
UNESCO- IHE Institute for Water Education (Water Engineering), The
Netherlands.

USIEF Workshop on Building Partnerships at Public Affairs Section
US Embassy, India and hosted by United States-India Educational
Foundation, Ahmedabad.

Training Program on SERB School on Agrometeorological Aspects of
Extreme Weather Events at CRIDA, Hyderabad.

Short Course on Managing IP under PVP and PGR at Directorate of
Sorghum Research (DSR), Hyderabad.

MDP Workshop on PME of Agricultural Research Project at NAARM,
Hyderabad.

Refresher Course in Agricultural Research Management for Directly
Recruited Senior/Principal Scientist at NAARM, Hyderabad.

Management Development Programe in Agricultural Research at
NAARM, Hyderabad.

Training Program on Molecular Breeding in Pearl Millet at International
Crop Research Institute for Semi-Arid Tropics (ICRISAT), Patancheru.

APO event 13-AG-16-GE-WSP-B Workshop on Developing Farming
System for Climate Change Mitigation at Colombo, Sri Lanka.

MDP Training Program on Leadership Development (A pre - RMP
Program) at NAARM, Hyderabad.

Short Course on Precision Feeding and Nutrigenomic Modulation of
Underlying Physiology to Ameliorate Stress and Promote Production
in Livestock at National Institute of Animal Nutrition and Physiology
Adugodi, Bangalore.

Training Program on Third International Training Course on Pearl
Millet Hybrid Parents Improvement and Seed Production at ICRISAT,
Patancheru.

Short Course on Training cum Awareness Program on PPV & FRA at
AICPMIP, Mandoor, Jodhpur.

Workshop on Building Awareness About the Need and Nature of Basic/
Strategic in Agriculture at CIFE, Mumbai.

Training Course for Mobile for Development — A Massive Open Online
Course (MOOC) at Indian Institute of Technology (IIT), Kanpur.

Training Programe on Advances in Experimental Designs for
Development of Technologies in Agriculture at Centre of Advanced
Faculty Training (CAFT) IASRI, New Delhi.

Model Training Course on Integrated Farming System for Enhancing
Resource - Use Efficiency and Livelihood Security of Small and
Marginal Farmers at IARI, New Delhi.
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Participants

Deepesh Machiwal

P. Santra

H.M. Meena

Vikas Khandelwal
R.K. Kaul

Rajwant K. Kalia and
J. Aravind Kumar
R.K. Bhatt

Ramavtar Sharma

S.P.S. Tanwar

A K. Misra and Devi Dayal

Ajayvir Singh Sirohi

J. Aravind Kumar

Vikas Khandelwal

S.K. Singh

B.L. Jangid

Sushil Kumar

Monika Shukla



Date

January
06-26, 2014

January 14-

February 03, 2014

January
23-24,2014

January
27-31,2014

February
03-15,2014

March
10-19, 2014

March
24-28,2014

October
09-10, 2013

October
25-26, 2013

December
17-26, 2013

February
13-15,2014

May
15-18,2013

May
20-21, 2013

May 27-June
07,2013

June
03-07, 2013
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Training cum workshop

Winter School on Molecular Breeding Approaches for Genetic
Enhancement of Millet Crops at Directorate of Sorghum Research,
Hyderabad.

21 Days Training Program on Innovative Approaches for Agricultural
Knowledge Management at IARI, New Delhi.

Workshop on Rainwater Harvesting and Afforestation for the
Rehabilitation of Degraded Hills at AFRI, Jodhpur.

MDP Workshop on Technology Management for Researchers at
NAARM, Hyderabad.

Refresher Course on Agricultural Research Management at NAARM,
Hyderabad.

National Training course on Application of Nanotechnology in
Agriculture sponsored by NAIP at CAZRI, Jodhpur.

National Training Program on Draught Management and Mitigation at
CAZR], Jodhpur.

db-Tdl It/ Technical Personnel

Installation cum Orientation Program in the project NAIP on
Strengthening Statistical Computing (SAS) for NARS at MPUAT,
Udaipur.

National Workshop on KOHA Library Management Software at
ANGRAU, Hyderabad.

Short Course on Communicating Science through Mainstream Media
at NAARM, Hyderabad.

Workshop on KOHA Professional Training under auspices of
NAIP Consortium on Strengthening of Digital Library information
Management under NARS (e-GRANTH) at NAU, Navsari.

Participants

Arvind Kumar

B.L. Manjunatha

R.K. Singh and
Archana Verma

Uday Burman

Ramavatar Sharma and
S.PS. Tanwar

N.R. Panwar and
Ramesh C. Kasana

R.Venktesh, Sushil Kumar,
B.L. Manjunatha, Archana
Verma and R. Ravi

Arvind Verma

R.K. Dave and
K.K. Sharma

Hari Dayal and
Manoj Kumar

Kailash Detha

yeNIfid 3R d@r Biffd/Administrative and Accounts Personnel

Workshop on User Acceptance Testing (UAT) of ERP Solution for
Implementation of Management Information System (MIS) including
Financial Management System (FMS) at IASRI, New Delhi.

Workshop on Noting and Drafting for Section Officer/Dealing
Assistants at ISTM, New Delhi.

Special training Program for the Newly recruited Assistant of ICAR at
ISTM, New Delhi.

Management Development Program on Financial Decision Making
using Excel at NIFM, Faridabad.
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Sunil Choudhary

Vishan Lal

Virendra Charan

PK. Tiwari
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Workshops, symposium and trainings organized

IS wMftedt ga W= es/Workshops and symposium organized

Date
April 23,2013

July 19, 2013
August 19, 2013

October 23-26, 2013

January 06, 2014

January 10, 2014

February 04, 2014

February 05, 2014

February 28, 2014

March 21, 2014

Training cum workshop

Brainstorming Session on Nanotechnology in Agriculture: Scope and
its Current Relevance

Managing Resources for Optimizing Land Productivity in Thar Desert.

Brain Storming Session on Increasing Crop Water Productivity in IGNP
Command Area

78" Annual Convention of Indian Society of Soil Science, National
Symposium on Agro-Ecozone based Land Use Planning and National
Seminar on Development in Soil Science 2013

Interface Meeting on Improving Health and Productivity of Tharparkar
Cattle

National Workshop on Science, Technology Innovation and Intellectual
Property Rights: Envisaging Interfaces at CAZRI, Jodhpur

National Workshop on Managing Arid Agriculture in Changing Climate

Regional Workshop of GEF Project on Mainstreaming Agro-Biodiversity
Conservation and Utilisation in Agricultural Sector to Ensure Eco-
system Services and Reduce Vulnerability

National Workshop on Scientific Temper and Indian Citizen: Roles and
Responsibilities

National workshop on Cactus Pear

Wﬁﬁﬁaﬁ;ﬁwﬁmmﬁmw

78" Annual Convention of Indian Society of Soil Science
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Sponsors

NAAS

UNESCO
CAZRI & ICARDA

ISSS

CAZRI

CAZRI & NLUJ
NICRA (ICAR)
CAZRI & Bioversity
International, Italy

CAZRI & DST, GOR

CAZRI
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Period

December 16-19, 2013

December 17-20, 2013

Period

August 23-24, 2013
August 29-31, 2013
September 02 -11, 2013

September 11-18, 2013
December 13, 2013
February 11-12, 2014

March 24-28, 2014
March 10-19, 2014

W\
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dp-pl vad gemaAe wffel & fon ufdem srima

Batch trainings for technical and administrative personnel

Topic

Specialized Short-term Training Program for Improving Efficiency of
Administrative and Technical Personnel of CAZRI, Jodhpur

Specialized Short-term Training Program for Improving Efficiency of
Administrative and Technical Personnel of CAZRI, Jodhpur

Jrcqrafd grgashd 9 ufRieror/Short courses and trainings

Topic
Nursery Raising Technology for Arid Fruit Crops
Integrated Farming System and Alternate Land Use

Geostatistical Modelling for Spatio-temporal Assessment of Soil and Water
Resources

Remote Sensing and GIS for Natural Resources Mapping and Management
Awareness of Plant Variety Protection and Farmers Right

Improved Agricultural Technologies for Higher Production in western
Rajasthan

Drought Mitigation and Management
Application of Nanotechnology in Agriculture

Sponsor

NAARM &
CAZRI

NAARM &
CAZRI

Sponsor
MPOWER
MPOWER
ICAR

DoE, MoA, GOI
PPV& FRA
MPOWER

NIDM
NAIP-ICAR

Specialized Short-term Training Program
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facws ywo1 ga gew@R/Foreign visits and awards

facer yHoI/Foreign visit

Deepesh Machiwal attended short course on
‘Hydrological Data collection and Processing’
at UNESCO- IHE Institute for water Education
(Water Engineering), The Netherlands from
02.04.2013 to 20.04.2013

M.M. Roy attended CGIAR Research Program
on Dryland Systems (CRP1.1) Launch Meeting’
at Amman, Jordan from 21.05.2013 to 23.05.2013

M.M. Roy attended final meeting of UNESCO
project ‘Sustainable Management of Marginal
Drylands (SUMAMAD)’ at Ghent, Belgium from
17.06.2013 to 19.06.2013

H.R.Mahla, attended training on ‘Marker Assisted
Selection’ at Michigan State University, East
Lansing, Michigan USA from August 23.08.2013
to 23.11. 2013

M.M. Roy attended CGIAR research program to
‘Improve Productivity Resilience of the Dryland
Production Systems - Work Planning Meeting
for Dryland Systems (CRP 1.1)" at Kathmandu,
Nepal from 27.08.2013 to 28.08.2013

S.PS. Tanwar participated in workshop on
‘Developing Farming System for Climate
Change Mitigation’ at Colombo, Sri Lanka from
26.08.2013 to 30.08.2013

P. Santra attended training in ‘Geoinformatics at
ISRIC, World Soil Information/Environmental
Science Group (ESG)', at Wageningen UR, The
Netherlands and ‘Global Soil Map Conference’
held at Orleans, France during 14.09.2013 to
14.12.2013

M.M. Roy attended ‘International Grassland
Congress (IGC)’ and ‘International Rangeland
Congress (IRC) Meeting’ at Sydney, Australia
from 17.09.2013 to 19.09.2013

Suresh Kumar participated in ‘International
Cactus Pear Conference’ at Italy during 28.10.2013
to 31.10.2013

N.D. Yadava attended training on ‘Water
Productivity of Agricultural Systems” at ICARDA,
Amman, Jordan during 26.10.2013 to 14.11.2013

JREPIR/ Awards

Akath Singh received Young Scientist Associate
Award, 2014 by BIOVED Research Society
Allahabad on the occasion of 16" Indian
Agricultural Scientists and Farmers Congress at
Lucknow

Birbal received Best Oral Presentation Award in
ST P s W] at CIFE Mumbai by
YR PV I AT, Karnal (Haryana)

Birbal received CAZRI Foundation Day Award
-2013 for Indira Gandhi Excellence Award for
Outstanding Individual ~Achievements and
distinguished service to the nation at a Seminar
on "Economic growth and National Integration”
by India International Friendship Society, New
Delhi

Deepesh Machiwal, received CAZRI Foundation
Day Award-2013 for Outstanding Book Award
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(2013) in "48™ Annual Convention of ISAE" held
at MPUAT, Udaipur.

Devi Dayal, was awarded with Gold Medal and
APSI Distinguished Plant Scientist Award-2013
by the Academy of Plant Sciences, India at 23"
APSI scientists meet, Puri, Odisha

M. L. Sonireceived CAZRI Foundation Day Award
-2013 for Best Oral Presentation in International
conference on “Sustainable Agriculture for Food
and Livelihood Security” at PAU, Ludhiana

P. Ratha Krishnan, awarded Best Paper and
Certificate of Excellence in the International
conference on ‘Impact of Climate Change
on Food, Energy and Environment" held at
Sathyabama University, Chennai

Shamsudheen Mangalassery, was selected as
member of the International Soil Tillage Research
Organization for contribution in tillage research.
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ICAR

3mTg&/Distinguished visitors

Padma Bhusan Dr R.B. Singh, President, NAAS,
New Delhi

Dr S. Ayyappan, Secretary, DARE & DG, ICAR,
New Delhi

Dr R.R. Hanchinal, Chairperson, PPV&FRA
Authority, GOI

Dr Mahmoud Solh, Director General, ICARDA,
Syria

Dr S. Subba Rao, Surveyor General of India, New
Delhi

Dr Panjab Singh, Ex-Secretary, DARE & DG,
ICAR, New Delhi

Dr Swapan K. Datta, DDG, (Crop Science) ICAR,
New Delhi

Sh. K.K. Bhatnagar, IAS (Retd) Chairman, State
Urbanization Commission, Jaipur

Dr LN. Harsh, VC, Agriculture University,
Jodhpur

Prof. O.P. Gill, VC, MPUAT, Udaipur

Prof. Radheshyam Sharma, VC, Dr S.R.R.
Ayurved University, Jodhpur

Sh. M.L. Kumawat, IPS, VC, Sardar Patel
University of Police Security and Criminal Justice,
Jodhpur

Dr R.K. Rattan, President, ISSS, New Delhi

HRIQRI®, B3I BT BIoNI ol AT FHIT
Visit of Director General of ICAR to Leh RRS
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Dr J.C. Katiyal, Ex-VC, HAU, Hissar
Prof. S.S. Khanna Ex-VC, SKNDAU, Faizabad
Dr Abdel Hameid Hamid, Cairo, FAO

Dr Adugna Wakjira, Ethiopian Institute of
Agricultural Research, Ethopia

Dr Anna Garretson, Australian High Commission,
New Delhi

Dr Catlin Bell, Australian High Commission,
New Delhi

Dr Dath K. Mita, USDA, Washington DC
Dr Harry Palmier, GFAR, FAO

Dr Jennier Mary de Pryck, GFAR, FAO
Dr John Lynam, ICRAF-BOT

Dr Maarten Van Ginkel, ICARDA, Jordan
Dr Margret Thalwitz, ICARDA-BOT

Dr Michael Blummel, ILRI, Phillipines
Dr Mounir Louhaichi, ICARDA, Jordan

Dr Rachid Dahan, Institute National de la
Recherche Agronomique, France

Mr Erwin Lopez, ICARDA, Jordan
Mr. Abdelkarim Sma, IFAD, Rome

Prof. Han van Dijk, African Studies Center,
Leiden, The Netherlands

HRIfTeTd, SHIST BT DBIoNT FHUT
Visit of Director General, ICARDA to CAZRI



Prof. Johnson E. Douglas, Oregon State University,
USA

Prof. Ton Dietz, Leiden, African Studies Centre,
The Netherlands

Dr Ashutosh Sarkar, ICARDA, New Delhi
Dr Murari Singh, ICARDA, Jordan

Dr Suhas Wani, ICRISAT, Hyderabad

Dr Purabi Ghosh, CIAT, Colombia

Dr Sujith Ravi, Stanford University, USA

Dr V.P. Singh, Regional Representative for South
Asia, ICRAE New Delhi

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

Prof. Girija Saran, Member, RAC CAZRI-CRIDA
Dr R.P. Singh, Member, RAC CAZRI-CRIDA
Dr B.B. Singh, ADG (O & P), ICAR, New Delhi

Dr B. Mohan Kumar, ADG (Agronomy &
Agroforestry), ICAR, New Delhi

Visit of Research Advisory Committee
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Dr S. Maurya, ADG (IPR-TH) ICAR, New Delhi
Dr S.N. Shukla, Ex-ADG , ICAR, NEW Delhi

Dr J.R. Sharma, Chief General Manager, Regional
Centre, Hyderabad

Dr T.S. Rathore, Director, AFRI, Jodhpur

Dr S.R. Vadera, Director, Defence Laboratory,
Jodhpur

Dr Ram Gopal, Ex-Director, Defence Laboratory,
Jodhpur

Shri Rajendra Singh Solanki, Chairman, Jodhpur
Development Authority, Jodhpur

Shri Gyan Chandra Prakash, MLA, Pali

Shri Phool Chand Bhinda, MLA, Virat Nagar
Smt. Kamasha Meghwal, MLA, Bhopal Garh
Dr PK. Mishra, Director, CSWCTRI, Dehradun
Dr A.K. Srivastava, Director, NDRI, Karnal

Dr N.V. Patil, Director, NRC Camel, Bikaner
Dr Balraj Singh, Director, NRCSS, Ajmer

Dr M. Maheswari, Director In charge CRIDA

Shri Rajeev Sharma, Divisional Railway Manager,
Jodhpur

Shri Vimal Satyarthi, DIG, BSF, Jodhpur
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Visit of Shri R.S. Solanki, JDA Chairman
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1/ Personnel
a=ifId/Scientific
1. Dr M.M. Roy, Director 5. Dr Anurag Saxena, Principal Scientist
Priority setting, monitoring and evaluation cell (Agronomy)
6. DrP.R.Meghwal, PrincipalScientist (Horticulture)

1. DrR.XK. Kaul, Incharge

Division of natural resources and environment

1. Dr C.B. Pandey, Head

2. Dr H.A. Khan, Principal Scientist (Organic 9

Chemistry) (retired on 31.12.2013)

3. Dr].C. Tarafdar, Principal Scientist (Soil Science)

(from 22.03.2014)

4. Dr Praveen Kumar, Principal Scientist (Soil

Science)

5. Dr Sharmila Roy, Principal Scientist (Agriculture

Entomology)

6. DrP.C.Moharana, Principal Scientist (Geography)

1.
7. Dr R.K. Goyal, Principal Scientist (Land & Water
Management Engineering) 2.
8. Dr D.V. Singh, Senior Scientist (Agronomy) 3
9. Mr Dipankar Saha, Scientist, Selection Grade '
(Economic Botany) 4
10. Dr R.C. Kasana, Senior Scientist (Agriculture
Microbiology)
11. Dr N.R. Panwar, Senior Scientist (Soil Science) 6
12. Dr P. Raja, Senior Scientist (Soil Science)
13. Dr M.K. Gaur, Senior Scientist (Geography) 7.
14. Dr Mahesh Kumar, Scientist (Senior Scale) (Soil
Science) 8.
15. Mr H.M. Meena, Scientist (Agricultural
Meteorology) 9.
Division of integrated land use management and 10.
farming systems
1. Dr Suresh Kumar, Head 1.
2. Dr D.K. Painuli, Principal Scientist (Soil Science) b
3. Dr Uday Burman, Principal Scientist (Plant '
Physiology) 13

4. Dr].C. Tewari, Principal Scientist (Forestry)

10.
11.
12.
13.

Dr S.P.S. Tanwar, Senior Scientist (Agronomy)

Mr A.K. Sharma, Scientist, Selection Grade
(Agronomy)

Dr R.K. Singh, Senior Scientist (Land & Water
Management Engineering)

Dr P. Ratha Krishnan, Senior Scientist (Forestry)
Dr Akath Singh, Senior Scientist (Horticulture)
Mr Pradeep Kumar, Scientist (Horticulture)

Dr Archana Verma, Scientist (Forestry)

Division of plant improvement, propagation and
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pest management

Dr R.K. Bhatt, Head

Dr Satya Vir, Principal Scientist (Agriculture
Entomology) (retitred on 30.06.2013)

Dr M.P.S. Rathore, Principal Scientist
(Agriculture Entomology)

Dr VK. Manga,
Breeding)

Dr S.K. Jindal, Principal Scientist (Plant Breeding)

Dr R.R. Bhansali, Principal Scientist (Plant
Pathology) (retired on 30.11.2013)

Dr S.K. Lodha,
Pathology)

Principal Scientist (Plant

Principal Scientist (Plant

Dr D.C. Bhandari, Principal Scientist (Economic
Botany & Plant Genetic Resources)

Dr R.K. Kaul, Principal Scientist (Nematology)

Dr SXK. Singh, Principal (Plant
Pathology)

Scientist

Dr Anjaly Pancholy, Principal Scientist (Genetics/
Cytogenetics)

Dr M.P. Rajora,
Breeding)

Principal Scientist (Plant

Dr Nisha Patel, Principal Scientist (Agriculture
Entomology)



14. Dr Ramavtar Sharma, Scientist

(Genetics/Cyto genetics)

Principal

15. Dr Rajwant Kaur Kalia, Principal Scientist
(Agroforestry)

16. Dr S.S. Mabhajan,
Technology)

17. Dr AK. Jukanti, Senior Scientist (Plant Breeding)
18. Mr Shantharaja C.S., Scientist (Seed Technology)

Senior Scientist (Seed

Division of livestock production systems and range
management

1. Dr A.K. Mishra, Head

2. Dr B.XK. Mathur, Principal Scientist (Animal
Nutrition)

3. Dr Mavji Patidar, Principal Scientist (Agronomy)
4. DrR.N.Kumawat, Principal Scientist (Agronomy)
5. Dr A.S. Sirohi, Senior Scientist (LPM)

Division of agricultural engineering for arid
production systems

1. Dr PC. Pande, Head

2. Dr N.M. Nahar, Principal Scientist (Physics)
(retired on 28.02.2014)

3. Mr Dinesh Mishra, Principal Scientist (Farm
Machinery & Power)

. Dr PK. Malaviya, Principal Scientist (AS&PE)
5. Dr Dilip Jain, Principal Scientist (AS&PE)
Dr AXK. Singh, Principal
Machinery & Power)

Scientist (Farm

7. Dr Priyabrata Santra, Senior Scientist (Soil
Science)

Division of transfer of technology, training and
production economics

1. Dr Shalander Kumar, Head (till 31.07.2013)
2. DrPC. Pande, I/c Head (from 1.08.2013)

3. Dr Pratibha Tiwari, Principal Scientist (Home
Science)
Dr Raj Singh, Principal Scientist (Agronomy)

5. Dr Khem Chand, Principal Scientist (Agricultural
Economics)

6. Dr Bhagwan Singh,
(Agricultural Extension)

Principal ~ Scientist
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7. Dr Soma Srivastava, Scientist (Food & Nutrition)

8. Dr B.L. Manjunatha, Scientist (Agriculture
Extension)

National network projects

1. Mr Arvind Henry, Principal Scientist (Plant
Breeding) & Nodal Officer (Arid Legume)

2. Dr RS. Tripathi, Principal Scientist (Agriculture
Entomology) & Nodal Officer (Rodent Control)

Dr PK. Roy, Senior Scientist (Plant Breeding)

4. Dr Vipin Choudhary, Senior Scientist (Agriculture
Entomology)

National fellow scheme

1. Dr J.C. Tarafdar, National Fellow (Soil Science)
(till 21.03.2014)

Regional research station, Bikaner

1. Dr N.D. Yadava, Head

2. Dr M.L. Soni, Principal Scientist (Soil Science)

3. Dr V.. Rathore, Senior Scientist (Agronomy)

4

Dr N.S. Nathawat, (Plant
Physiology)

5. Dr Birbal, Senior Scientist (Horticulture)

Senior Scientist

6. Smt. Seema Bhardwaj, Scientist (Soil Science)

7. Mr Ravi R,, Scientist (Forestry)

Regional research station, Bhuj
1. Dr Devidayal, Head

2. Dr Deepesh Machiwal, Senior Scientist (Land &
Water Management Engineering)

3. Dr Arvind Kumar, Scientist (Genetics)
4. Dr M. Shamsudeen, Scientist (Soil Science)
5. Mr Sushil Kumar, Scientist (Agronomy)

Regional research station, Jaisalmer
1. Dr].P. Singh, Head
2. Dr H.R. Mahla, Senior Scientist (Plant Breeding)

3. Dr Maharaj Singh, Senior Scientist (Plant
Physiology)

4. Mr Venkatesan K., Scientist (Economic Botany)

~ 143 ~



g/ aiftie gfdde= 2013-14
"N’ Annual Report 2013-14

T
ICAR

Regional research station, Leh 4. Smt. Monika Shukla, Scientist (Agronomy)
1. DrM.S. Raghuvansi, Senior Scientist (Agronomy) K. V.K.Schemes

Regional research station, Pali Marwar 1. Dr A.K. Mishra, I/c Program Coordinator,
1. DrB.L.Jangid, I/c Head Jodhpur
2. Mr P. L. Regar, Scientist, Selection Grade (Land & 2. Dr Dheeraj Singh, Program Coordinator, Pali
Water Management Engineering) 3. Dr Devidayal, I/c Program Coordinator, Kukma-
3. Dr Vikas Khandelwal, Senior Scientist (Plant Bhuj
Breeding)

dhat 3fABRY/ Technical Officers

Priority setting, monitoring and evaluation cell Division of integrated land use management and
1. Dr Rakesh Pathak, STO farming systems
2. Shri B.S. Sankhla, STO (IPO) 1. Shri S.P. Seth, CTO
3. Shri Harish Purohit, STO 2. ShriR.K. Mathur, STO
4. ShriS.B. Sharma, STO 3. Shri Abdul Samad, TO
5. Dr Manish Mathur, TO 4. Shri Bhanwar Singh, TO
6. Shri Deva Ram, TO (Photography) >. Shri C.P Singh, TO
7. Shri VK. Jayalwal, TO 6. Shr? Gulab ?mgh, TO
8. Smt. Madhu Bala Charan, Assistant Director 7. Shri Khet Singh, TO
(OL) 8. Shri Narain Ram, TO
. . 9. Shri PK. Bhawdwaj, TO
Division of natural resources and environment N hlad \
10. ShriP Singh, TO
2. Shri Jagdish Singh Chouhan, CTO Shrl rana miO
11. iR Ram,
3. Shri Mukesh Sharma, ACTO f Rana fam
. 12. Shri S.K.Sankhla, TO
4. Shri P.C. Bohra, ACTO
13. Shri S.L. Sharma, TO
5. Dr Surendra Poonia, STO
14. Shri S.R. Bhakar, TO (Bhopalgarh area)
6. Shri A.K. Gehlot, STO
15. Shri S.R. Choudhary, TO
7. Shri Abhey Singh, TO
8. Shri B.N. Sharma, TO (from 22.03.2014) Division of plant improvement, propagation and
. pest management
% Shr% GS. D.eora, .TO 1. Shri LR. Faroda, TO
10. Shr? Laxmi .Naram, TO 2. ShriJera Ram, TO
11. Shri M. Bari, TO 3. Shri M.L. Bajrolia, TO
12. Shri PK. Joshi, TO 4. Shri M.R. Bhati, TO
13. Shri R.S. Mertia, TO 5 Shri M.S. Solanki. TO
14. Shri R.S. Rajpurohit, TO 6. ShriN.L Chouhan. TO
16. Shrl V.K. Harsh, TO 8. Shrl PS Rawat TO
17. Smt. Meena Manglia, TO 9. Shri Ramu Ram. TO

~ 144 ~



Division of livestock production systems and range
management

1. Shri R.C. Bohra, ACTO
2. Shri Budha Ram, TO
3. Shri Jai Roop Ram, TO
Division of agricultural engineering for arid
production systems
Shri Hans Raj, CTO
Shri Purshotam Sharma, CTO
Shri S. Ansari, CTO
Shri S.K. Vyas, ACTO
Shri A J. Singh, TO
Shri A.K. Singh, TO
Shri B.K. Dave, TO
Shri B.L. Bose, TO
Shri B.S. Solanki, TO
. Shri G.S. Khichi, TO
. Shri Girdhari Ram, TO
. Shri M.L. Choudhary, TO
. Shri P.C. Bhawankar, TO
. Shri Raghuveer Singh, TO
. Shri Ramesh Panwar, TO
. Shri S.K. Thakur, TO
. Shri S.N. Sen, TO
. Shri Sanjay Purohit, TO
. Shri Sodhi Singh, TO
20. Shri Vijay Kumar, TO
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Division of transfer of technology, training and
production economics

Shri V.K. Soni, ACTO
Shri G.S. Jodha, TO

Shri K.S. Jodha, TO

Shri M.R. Karela, TO
Shri M.S. Mertia, TO
Shri N.R. Bhamoo, TO
Shri R.P. Parihar, TO
Shri Rupendra Singh, TO
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9. Shri Suraj Prakash, TO

National network project
1. Dr K.M. Gawaria, STO
2. Shri R.C. Meena, STO
3. Shri Surjeet Singh, TO

National fellow scheme
1. Shri B.N. Sharma, TO (till 21.03.2014)

Central research farm

1. Shri Gitam Singh, CTO (retired on 31.01.2014)
2. Shri M.L. Swami, CTO (from 16.11.2013)

3. ShriR.S. Rathore, TO

Library

1. Shri Tirth Das, STO

2. Shri Kailash Detha, STO
3. Shri K.K. Sharma, TO

Agricultural knowledge management unit
1. Shri Mukesh Gehlot, STO

2. Shri VK. Purohit, STO

3. Shri Ramesh Chandra, TO

Other Section

1. Shri M.S. Nathawat, TO (CM & D Unit)
2. Shri Shyam Singh, TO (Hostel)

3. Shri Pramod Kumar, Security Officer

Regional research station, Bikaner
Shri J.C. Joshi, CTO

Shri N.P. Singh, CTO

Shri Pratul Gupta, STO

Shri B.M. Yadav, TO

Shri Jogeshwar Ram, TO

Shri R.R. Meghwal, TO

Shri Rajeev Kumar, TO

NS w D

Regional research station, Bhuj
1. Shri Mohar Singh, ACTO

2. ShriR.C. Bissa, STO

3. ShriS.C. Vyas, TO
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Regional research station, Jaisalmer
1. Shri D.S. Mertia, STO

2. Shri Khem Singh, STO

3. Shri Fateh Singh, TO

4. Shri K.S. Rambau, TO

Regional research station, Leh
1. Shri Jigmat Stanzin, STO

Regional research station, Pali Marwar
1. ShriB.S. Jodha, STO

2. Shri S.K. Dashora, STO

3. Shri PS. Solanki, TO

4. Shri V.S. Nathawat, TO

K.V.K., Bhuj

1. Dr Ram Niwas, STO

2. Dr Traloki Singh, STO
3. Shri A.S. Tetarwal, STO
4. Shri Sanjay Singh, STO

K.V.K., Jodhpur

0 ® N L

10.

Dr A.C. Mathur, CTO
Shri R.R. Meghwal, CTO
Dr A.S. Tomar, ACTO
Dr Hari Dayal, ACTO
Dr M.K. Gujar, STO

Dr Poonam Kailash, STO
Dr R.P. Singh, STO

Shri P.S. Bhati, STO

Smt. Savita Singhal, STO
Shri Jagdish Rohlan, TO

K.V.K., Pali

1.

® N W

Dr M.K. Choudhary, ACTO
Dr M.L. Meena, STO

Dr S.C. Kachhawaha, STO
Ms. Aishwarya Dudi, STO
Shri Chandan Kumar, STO
Shri L.P. Balai, STO

Shri M.S. Choudhary, TO
Shri Tara Ram, TO

yemIfAe 3fAhrY/ Administrative officials

Shri Sanjay Bakolia, CAO

Shri I.B. Kumar, AO

Shri Achal Singh, AAO

Shri D.M. Sancheti, AAO

Shri H.L. Pargi, AAO

Shri Kalu Ram, AAO

Shri Karan Singh Gehlot, AAO

N TR w D=

10.
11.
12.
13.
14.

Shri Prem Chand Panwar, AAO
Shri Ramesh Kumar Panwar, AAO
Shri Ratan Lal Sunkariya, AAO
Shri Narsing Ram, PS

Shri V.P. Satyadevan, PS

Smt. Marriamma Mathews, PS
Smt. Sreedevi Mohanan, PS

o vg fau 3f9er/Audit &Account officials

1. Shri PK. Tiwari, FAO
2. Shri PK. Mathur, AFAO

3.
4.
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Shri Sunil Choudhary, AFAO
Shri Anil Bhandari, AFA
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