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Drought, extreme temperatures,
aeolian risk, sandy soils with low
organic carbon content and poor water
holding capacity, and relatively higher
human and livestock population are
characteristic features of arid regions.
All of these are major contributing
factors to degradation of natural
resources and lower productivity
resulting in greater risk of farming per
se. Therefore, integrated farming
system (IFS) remains the key to enhancing climate
resilience of farming in arid regions. Several models of IFS
have been developed with variable proportion of crops,
horticulture, grasses, trees and shrubs in order to fulfill the
need of food, fodder, fuel and fruits, and to minimize the
risk associated with farmingin the arid regions.

On the above considerations, a 7 ha IFS model has been
developed. This includes agroforestry (on 35% area), agri-
horticulture (on 20% area), silvipasture (on 20% area),
arable cropping (on 15% area) and agripasture (on 10%
area). Crop diversification through inclusion of pearl millet
(40%), mungbean and mothbean (30%), clusterbean
(20%) and sesame (10%) is profitable and sustainable.
Such system can meet fodder requirement of 7 adult cattle
units (2 cows, 2 calves, 8 sheep and 8 goats) and can
sustain a family of 4-5 members. This system has shown
resilience in low rainfall years, long dry spells of midterm
drought, delayed onset of monsoon and terminal drought.
In all such situations, the perennial components like fruit-,
fuelwood- and fodder-trees as well as grasses provided
the much needed fodder and cash for sustenance of
livestock and farm family. Over the decade, such IFS model
had good benefit: cost ratio of 2.05. This system can
provide annual net returns of Rs. 2.5-3.0 lakhs along with
employment for 850-950 man days. Besides, it also has a
role in mitigation in climate change, as a huge amount of
carbon is sequestered in the soil. Enhancing multi-
entrepreneurship skills of farmers and developing market
links would further help in upscaling the adoption of IFS.

Dr. O. P. Yadav
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Dr. O. P. Yadav joined as Director of the
Institute on December 21, 2015. He has more
than 25 years of experience of research and
management in the field of agriculture. Earlier,
he was Director of the ICAR-Indian Institute of
Maize Research at New Delhi. He has the
distinction of leading the national research
programmes of pearl millet and maize and has
taken several new initiatives to further enhance
the development and adoption of new
agricultural technologies. His work has
addressed several strategic research issues leading to better
understanding of crop adaptation to drought stress
environments and helping in evolving appropriate strategies
for developing stress adapted crops and cultivars.

Dr. Yadav has a rigorous exposure at international level.
He has been trained at the Harvard School of Business,
Cambridge, Massachusetts, and Cornell University, Ithaca,
New York. He has worked in USA and UK and has also
represented India in several overseas conferences in Italy,
France, Australia, UK, Mexico, USA, Thailand, Nepal and
several African countries. He has been involved in several
committees at state, national and international levels and
has played a key role in policy advocacy of research priorities
in agriculture. Dr. Yadav is also recipient of several coveted
awards at national and international levels. He is Fellow of
the National Academy of Agricultural Sciences (NAAS) and
several other professional societies.

He has extensively worked in arid regions of India and is
well versed with strengths and opportunities of agricultural
and allied systems in desert ecosystem and is committed to
improving the livelihood opportunities of desert dwellers.
With his taking the mentorship of CAZRI, the Institute is
surely going to move forward under his able leadership.
CAZRI family congratulates him and wishes him success in all
his endeavours.

New Quinquennial Review Team (QRT) constituted

New QRT has been constituted for CAZRI to evaluate the
progress made during the period 2010 - 2015 under the
chairmanship of Dr. B. Venkateswarlu, Vice Chancellor,
Vasantrao Nayak Marathwada Krishi Vidhyapeeth, Parbhani,
Maharashtra. QRT members are Dr. G. R. Korwar, Former



Gus 5 3P 4, T - foT=R, 2015 BISTR) AR

fqumTTeger, wrer, gexmEre, ©f YR Urel, [a9rTeger, Hiy
AP AR 3MMS.TA.US. MHAR 1.0 UH.IMR.3MTS., HRAT,
Sf. . U9, IAEg, 94 daeiia! fI9vs, TeRYT. 3R merH
ISP, TR LYAU, FTd® IR . fIo Rig, ams.m.
THY. IR A=, Uoie By favafderes, feamr| <.
TdIo1 AR, fAATITEDe] T TET e+, HIorl 39 Al &
Hew e g |

3R § el D o Bl TAHTT BT TSIl

MR # Well BT HedAT I el iR il frel U
AR GHAT 8, olfbd b Al Bl Biod Ay
gRRerferat # TR a1 THRAT (60 Ufrerd) @1y & | Bet @
IET, 7T § A T4, Uil § Uil BT e, o 3R 1 &
A ¥ IAd IAR—deNd, 3R UIvd ddl vy w9 |
IR, DfeTH, SRAT SR Ulerel & &l 39 99l &
AT HROT € | SAfTY, 3FR &1 SR Wged fod @
TSl IR G&H IS dadl (@R AR R5idh), daiifer 1 o
fosdE, Ug & ATl H Blel WRed B T DI TadrR (100
A1), IR a—da RAaTS UUTTell & Bl Hed Dl HH Hie
@ oIy oTaR 9 A1l & oy sy fodhar 1r | 99 3FR
@ Uil #§ e (0.4 ufaer), e dewe (0.5 gfoema) aor

BTl WREH B e B TTdR BT ST (T AT AT 3[R

DI BB UR 37D YHTG oAferd gaiT | U<l Sie fa9d, Teriied
DI TAT Sl B 9T 99 BR I+ I AT HH g Sidih
IS STl HIAT TAT YhTIT FIATT <X 96 AT | STl | T4
TRefoT H Ol I8 SUIR SR Ul AT aRad
(0.4 wfcrerd), e dewe (0.5 Ufe) iR TelaR & AT
STARA fhd ST W MR & Bl & Hed bl TH]
(18.0 Wfcrer), werel R (44.8 Uferd) & HabTael =LA
gt Y | FAfRa w9 9§ Uil § 9o (§e—g7 R{ErE), gedr

Head, CRIDA, Hyderabad; Dr. Suresh Pal, Head, Division of
Agricultural Economics, IARI, New Delhi; Dr. S. K. Gupta,
Former coordinator and INAE Professor, CSSRI, Karnal; Dr. K.
S.Ramchandra, Former Technical expert, NRAA and Principal
Scientist, NIANP, Bengaluru and Dr. Bijay Singh, INSA Senior
Scientist, PAU, Ludhiana. Dr. Praveen Kumar, PS and Head,
CAZRlisthe member secretary.

Research Activities

Management of Fruit Cracking in Pomegranate

Cracking of pomegranate fruit is a general problem
throughout its growing areas and among all varieties
worldwide, but, the magnitude of the problem is more in
harsh climatic conditions of arid regions (up to 60%). The
possible reason might be very high evapo-transpiration, low
humidity, water imbalance and sharp temperature
fluctuation in day and night, and nutritional deficiency,
especially boron, calcium, zinc and potash during fruit
growth and development. Effect of foliar sprays of
micronutrients (boron and zinc), anti-tranpirants (kaolin),
basin mulching with black polythene (100 micron) and drip
system of irrigation in pomegranate cv. Jalore Seedless trees
were studied for three consecutive years to minimize fruit

cracking. It was observed that spraying of borax (0.4%) +
ZnSO, (0.5%) with mulching of tree basin recorded the
minimum cracked fruit (18.03%) compared to control
(44.8%). Soil, and plant water status (RWC, LWP, rate of
photosynthesis, rate of transpiration, stomatal conductance)
was also optimally regulated with same treatment. The
studies indicated that cracking in pomegranate could be
effectively minimized by proper irrigation (by drip irrigation),
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soil moisture conservation (by mulching) and balanced
nutrients (by 0.4% borax + 0.5% ZnSO,) besides regulation of
plant water status and photosynthesis (by foliar sprays of 4%
kaolin).

Akath Singh, Uday Burman and P. R. Meghwal

Prosaopis juliflora: Source of Alternative Income for
Maldharis in Banni Grasslands

Pastoralists in Banni grasslands in Kachchh district of
Gujarat in Migratory
pastoralism has been the primary occupation of maldharis

India are known as maldharis.

for more than 500 years. Breeding and selling of Kankrej
bullocks for draught purpose was their traditional
occupation and main source of income. However since late
1970's, there has been a gradual shift in livestock population
formerly dominated by Kankrej cows to one now dominated
by Banni buffaloes. Change in vegetation pattern, especially
invasion of Prosopis juliflora is attributed as one of the main
reasons by farmers for this occupational shift.

P. juliflora was introduced in Banni grasslands in 1960's
by forest department to minimize the effect of salinity and
desertification. Since then, P. juliflora has spread to most
parts of Banni on account of its fast growing nature and
tolerant to severe drought and heat conditions. Hence, P.
juliflora has become a major source of fuel wood for cooking
purposes in most of the households in Banni region. Cutting
of P. juliflora and burning it to prepare charcoal has emerged
as one of the main source of alternative income for
pastoralists especially in drought/low rainfall years and
during off-season. Nearly 20 percent households in Banni
area do not own any livestock. Cutting and burning of P.
juliflora wood to prepare charcoal is contributing upto 60
percent of their family annual income. Spread and invasion of
P. juliflora in Banni has been considered a threat to native
biodiversity especially grasses. Attempts were made to
uproot P. juliflora in Banni grasslands but with little success.
However, in the context of changing vegetation and
consequent change in occupation patterns, efficient
management of P. juliflora rather than its elimination may
serve as source of fuelwood and additional income to
pastoralists of Banni region on account of its higher biomass
production potential and excellent coppicing ability.

B. L. Manjunatha, M. Suresh Kumar, Pratibha Tewari
Devi Dayal and R. P. Parihar
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Extension Activities

Mushroom Farming

Mushroom farming was identified as potential
enterprise in surrounding areas of Jodhpur city by KVK,
Jodhpur. Keeping in view the importance of this enterprise a
training programme on “Mushroom farming and value
addition” was conducted at KVK during December 1-2, 2015
by Home Science unit of KVK. 40 rural youth attended the
training programme from surrounding areas of Jodhpur.
After getting training from KVK, Shri Sawalram set up one
mushroom unit at his farm at Kalyanpur village. During
establishment of unit he was in regular touch with KVK for
technical guidance from time to time. He sold 15 kg dry
mushroom @ Rs. 400/kg and 20 kg fresh mushroom @ Rs.
95/kg and earned Rs. 8000 from mushroom farming, with an
investment of Rs. 1000 only. The demand of mushroom is
continuously increasing in rural and urban areas. Efforts of
Shri Sawalram have shown that mushroom farming has good
profitability though restricted to specific season and can be
an assured source of supplementary income in short period
oftime.

Dried mushroom

Meetings, Events and Trainings

57" Foundation Day was celebrated on October 1, 2015:
Foundation Day Lecture was delivered by Chief Guest Dr.
Pratap Narain, Former Vice-Chancellor, SKRAU, Bikaner and
Director, CAZRI, Jodhpur. He emphasized the need for
technological and policy support to the farmers and herders
to adapt to socio-economic and environmental changes and
conserve local species. On this occasion employees from
Scientific, Technical, Administrative and Supporting category
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were awarded for their special contributions in Institute's
development. Dr. C.B. Pandey, I/c Director, CAZRI presented
the highlights of the previous year.

Women in Agriculture Day was celebrated by Krishi Vigyan
Kendra, CAZRI, Jodhpur on December 4, 2015 at Nagalwas
village of Bhopalgarh Panchayat Samiti, Jodhpur to create
awareness among farm women about agricultural
technologies. More than 250 farm women and extension
personnel from nearby villages participated and interacted
with the resource personnel.
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World Soil Day was celebrated on December 5, 2015 as a
culmination of year long celebrations of International Year of
Soils 2015. On this occasion 50 soil health cards were
distributed to the farmers by Smt. Surya Kanta Vyas, MLA
Soorsagar, Jodhpur and the chief guest of the function. She
also distributed the certificates and awards to winners of
several competitions e.g. Quiz, Essay and Extempore Debate
held at the Institute earlier on November 28, 2015 in which
students from schools of Jodhpur district (Balesar, Bilara and
Jodhpur Tehsils) and agricultural colleges (College of
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of Agriculture, Sumerpur-Pali) participated. Three
interesting lectures were delivered by Dr. Mahesh Kumar, Dr.
P. Santra and Shri A. K. Sharma to educate the farmers and to
create awareness about the scientific ways of maintaining
soil health.
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Online Examination for Agricultural Research Services
(ARS-Prelim) and NET-2015 conducted by Agricultural
Scientists Recruitment Board (ASRB), New Delhi was
organized from December 4-10, 2015 at 22 centres
throughout the country and CAZRI, Jodhpur was one of the
centres. The examinations were conducted for 54
disciplines of Agricultural and allied Sciences. Of the
1556 candidates allotted 1006 candidates (64.7%) took
the computer based online examination at CAZRI,
Jodhpur centre.

Jai Kisan, Jai Vigyan Week was celebrated by the Institute.
Duringthis week Kisan Goshthis were organized on December
23 and 25, 2015 at villages Kherapa, Jodhpur
and Boosi, Pali (Rajasthan), and Suwai,
Rapar, Bhuj(Gujarat). More than 500 farmers
participated in the Goshthis. Sh. P. R.
Chaudhary, Zila Pramukh, Jodhpur was the
Chief Guest at village Kherapa (Rajasthan).
Scientists and subject matter specialists
delivered lectures on improved agricultural
andanimalhusbandry practices.

Lifeis likeridingabicycle.
To keepyourbalance, youmustkeep moving.
- AlbertEinstein
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Dryland Systems Research Programme: a field workers
training was organized under CAZRI-GRAVIS-ICRISAT Project
during October 6-7, 2015. Twenty field workers dealing with
various subject matters participated in the training program.
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Group Meeting of All India Network Project (AINP) on
Vertebrate Pest Management was organized from October
15 - 17, 2015. The meeting was graced by Dr. J. S. Sandhu,
DDG (Crop Science), ICAR as Chief Guest and Dr. P. K.
Chakrabarty, ADG (PP & B), ICAR as Guest of Honour. The
meeting was attended by about 80 delegates from various
parts of the country. Dr. R. S. Tripathi, Network Coordinator
presented the progress report. Dr. Chakrabarty mentioned
that the work done by the project in the field of rodent and
bird management has reached the farmers and benefited
them. Dr. Sandhu appreciated the efforts of the project.

Workshop on the Development of Agriculture in Western
Dry Regions was held at the Institute on November 6, 2015.
The meeting was chaired by Dr. A. K. Sikka, DDG (NRM), ICAR,
New Delhi. In the workshop 40 farmers from 12 arid districts
of western Rajasthan and officials from various institutes
participated. Dr. S. P. Kimothi, ADG (Coordination) opined
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that the workshop has been called to draw a clear road map
for development of agriculture in western dry region of the
country. Dr. A. K. Sikka in his address emphasized that
objective of the workshop is to provide direct interaction of
scientists and policy planners with the farmers. The farmers
raised issues related to water, rainfed agriculture,
horticulture, animal husbandry, marketing and subsidy.
There was an indepth discussion on various issues raised
by farmers.

Mid-term Review Meeting of ICAR Regional Committee No.
VI was held on November 7, 2015. The Chairman Dr. A. K.
Sikka, DDG (NRM) highlighted that the main purpose of the
meeting is to review the implementation of various
recommendations made by 23rd ICAR regional committee
No. VI and to make mid-term corrections if needed for
speedy implementation of various actions proposed. Various
officials from ICAR institutes, agricultural universities and
agricultural departments participated in this meeting.

Off Campus Training on 'Improved Vegetable Cultivation
Technology' was organized during December 21-23, 2015 at
village Utamber under ICARDA project. In this programme 51
farmersincluding 18 women were trained for various aspects
of improved vegetable cultivation.
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Specialized Program for Enhancing Human Relations and
Performance of People at Work for administrative and
technical personnel (25) was organized by the faculty of
NAARM, Hyderabad at CAZRI, Jodhpur during November
16-19, 2015.

o Sf favra fomrerfei™® A, U B IR TR e
AW ERT 99RA 25, fawafdene™, arRoRf 3§ 5-7
qaWR, 2015 & R IIURIE & WUl SR IS
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o S WEW HAR BT P AR URNFD & &7 § Isrh
faera wven g1 g1 fde § S ol @ fou
TSt fasTaRTst Riferr fawafaener, warfex § \dd
P iR dag fagm & fou IRaws vear w® I
AT H 12—13 feARR 2015 & SR gaT deif-ieb
qREBR A FHAT(I fhT 73T |

o Sf. ufer foary SfiR S e g4l B REer § 26—27
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e wR g IR F=1er H Jasrs Hilkgsd oo
T QRIBRI A FHAT [T 737 |

Dr. Vijay Avinashilingam N.A. received “Young Scientist
Award - 2015” from Indian Society of Extension
Education (ISEE) on the occasion of ISEE Golden Jubilee
National Seminar held during November 5-7, 2015 at
BHU, Varanasi.

e Dr. Mahesh Kumar was conferred with “Young Scientist
Award” in the field of Soil Science from the Society for
Scientific Development in Agriculture and Technology
during National Conference on Global Initiative for
Sustainable Agriculture and Allied Sciences held at
Gwalior (M.P.) during December 12-13, 2015

e Dr. Pratibha Tewari and Dr. Archana Verma were
awarded for Best Oral Paper Presentation in 2nd
International Conference on Agriculture, Horticulture
and Plant Sciences held at Shimla (H.P.) during
December 26-27,2015.
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2015 “Mera Gaon Mera Bikaner
Gaurav”
December | Koushal rozgar avam District Employment
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(Rozgar Mela) Jaisalmer
December | Rabi Krishi Mahotasav | Bekariya Rann, Bhuj
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e  October 1: Dr. Pratap Narain, former Vice Chancellor,
SKRAU, Bikaner and former Director, CAZRI, Jodhpur

° October 12: Dr. K. S. Khokhar, Vice Chancellor, CCS
Haryana Agril. University, Hisar (Haryana)

e  October 15: Dr. J. S. Sandhu, DDG (Crop Science) ICAR,
New Delhi

e  October 15: Dr. P. K. Chakravarti, ADG (PP&B),
New Delhi

° October 31: Preeti, Kriti, Akhilesh,
Ministry of Finance, New Delhi

ICAR,

IES Probationers,
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November 6-7: Dr. A. K. Sikka, DDG (NRM) ICAR, New
Delhi

November 6-7: Dr. Shiv Prasad Kimothi,
(Coordination) ICAR, New Delhi

November 6-7: Dr. Jitendra Kumar, Director DMAPR,
Anand

ADG

November 16: Dr. S. K. Singh, Additional Secretary &
Financial Advisor DARE/ICAR, New Delhi

December 5: Smt. Suryakanta Vyas, MLA (Soorsagar)
Govt. of Rajasthan

Appointments

J

Dr. Sushil Kumar Sharma, Programme Coordinator,
KVK-CAZRI, Jodhpur on November 23, 2015

Dr. Surendra Poonia, Senior Scientist (Physics), CAZRI,
Jodhpur on November 27, 2015

Dr. O. P. Yadav, Director, CAZRI, Jodhpur on December
21, 2015

oinings and Transfers

Miss Sheetal K. Radhakrishnan, Scientist (Environ-
mental Science), joined CAZRI-RRS, Bikaner on
October 9, 2015

Shri Renjith P. S., Scientist (Agronomy), joined CAZRI-
RRS, Bikaner on October 9, 2015

Dr. Kuldeep Singh Jadon, Scientist (Plant Pathology)
transferred from Directorate of Groundnut Research,
Junagarh (Gujarat) to CAZRI, Jodhpur on December
2,2015

Dr. Mahesh Chander Dagla, Scientist (Genetics & Plant
Breeding) transferred from Directorate of Groundnut
Research, Junagarh (Gujarat) to CAZRI, Jodhpur on
December 2, 2015

Sh. Khem Singh, STO transferred from RRS, Jaisalmer
to CAZRI HQ, Jodhpur on December 3, 2015

Sh. Gulab Singh, TO transferred from RRS, Pali to
CAZRI HQ, Jodhpur on December 3, 2015

Promotion

Sh. Vijendra Kumar Jayalwal, TO to STO w.e.f. July
27,2014

Sh. Pushkar Singh Rawat, TO to STO w.e.f. January
1,2015

Sh. Santosh Khichi, SSS to T-1 w.e.f. October 29, 2015

Sh. Veerpuria Bharat Kumar, SSS to T-1 w.e.f. October
29, 2015
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Sh.ShivKumarGena, T-2to T-3w.e.f. December 12,2013
Sh. Suresh Chandra Roj, T-2 to T-3 w.e.f. July 1, 2014
Smt. Achamma Mathai, Sr. Clerk to Assistant w.e.f.
October 14, 2015

Smt. Rajni Mathur, Jr. Clerk to Sr. Clerk w.e.f. October
12, 2015 (A/N)

Sh. Manoj Kumar Parihar, Jr. Clerk to Sr. Clerk w.e.f.
October 12, 2015 (A/N)

Sh. Dharmendra Bohra, Jr. Clerk to Sr. Clerk w.e.f.
October 12, 2015 (A/N)

Sh. Bhuvnesh Verma, Jr. Clerk to Sr. Clerk w.e.f.
October 12, 2015 (A/N)

Sh. Suresh Kumar, Jr. Clerk to Sr. Clerk w.e.f. October
19, 2015

Retirement

o IR &N fdoiTs HHAR SRIAdTe], aRS deb-ila! DRI o November: Sh. Vijendra Kumar Jayalwal, STO
o feawR: o ugerre Rig, ddb-ia! b ° December: Sh. Prahlad Singh, TO

o QObiway

° 12 I S NSIE! LI g9 9, TH.TH.09. ° October 12: Smt. Gulab W/o Sh. Sukh Dev, SSS

e 11 TaWR: &N AT olel, TH.UH.UH. e November 11: Sh. Moti Lal, SSS

o g fagHR: 5t 29 Rig, aRs daie! derd e December 8: Sh. Hem Singh, STA

o 18 fawaR: o g uel 5N oI R, THUEUd. ¢ December 18: Smt. Sugan W/o Sh. Jethu Singh,
(3R /' TH) $SS (R/M)

o 27 faRR: o uva 8, TA.0M.UH. (3R / UH) e December 27: Sh. Parbat Singh, SSS (R/M)

Forthcoming Events

o HIPHIALY. FR S Weldha NG, 8—12 BRAW, e  ICAR Inter Zonal Final Sports Tournament,

February

2016 8-12, 2016
o 9 Sred Ul SR fham—dsnfie ardiey, ¢ Seed Production Training and Farmer-Scientist
19 RaRT, 2016 Interaction, February 19, 2016
o NN ST faaw, 22 AT, 2016 e World Water Day, March 22, 2016
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