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Water is an indispensable input for the
agricultural production. Majority of areas in
north-western India suffer from water
shortage of varying intensity from year to year.
This is primarily due to low (100-600 mm yr™)
and erratic rainfall (CV 20-65%) coupled with
high evapotranspiration (up to 2000 mm yr?).
Nearly 20 m ha area of Rajasthan covering 12
arid districts reels under permanent negative
water balance. With a long term average
annual rainfall of 317 mm, the total annual
groundwater availability in western Rajasthan
is 3351 Mm’ as against total annual water demand (draft) of 5248
Mm?’. As a result, stage of groundwater development varies from 123
to 232% in different districts. The wide imbalance in demand and
supply is leading to sharp decline in groundwater table in most of the
area with further deterioration in quality of water.

With implementation of world level mega irrigation project, the Indira
Gandhi Nahar Pariyojana (IGNP) started in 1958, culturable command
area (CCA) of 1.963 m ha was targeted in arid districts of North-west
Rajasthan, out of which 1.61 m ha has already been covered. The canal
has transformed the desert into green fields. In other areas, more and
more deeper tubewells are being dug for irrigation with availability of
electricity. Over past 4 decades overall well density (per 1000 km®) has
increased from 3435 to 13850 leading to widespread decline in
groundwater levels. The crops like cotton, groundnut, wheat, mustard
and castor that were considered alien at one point of time are now
being grown on 2.29 m ha area in 12 districts of western Rajasthan
with canal and groundwater irrigation. The cultivation of crops with
high water requirement without attaching the value of water in water-
scarce region is highly unsustainable. This situation calls for
sustainable water management involving technological and policy
interventions. Crops with less water requirement need to be
promoted in these water deficit areas. In-situ water harvesting,
pressurized irrigation methods like sprinkler and drip would further
add to the water productivity. A new significant policy intervention has
been made in the Narmada canal command area commissioned in
2008. Irrigation water is being managed through participatory
approach using either drip or sprinkler system of irrigation. There is no
provision of flood irrigation. Success of this model is expected to set an
example for other regions as well.

O.P. Yadav
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Research Activities

Vulnerability Assessment of Cold Arid Villages in Leh-
Ladakh and Nubra Valley

An assessment of vulnerability was carried out in 12 villages
of cold arid regions of Leh — Ladakh and Nubra valley. Based
on physical, vegetation and socio economic parameters,
villages have been grouped under three situations for
vulnerability assessment.

(1) Mountainous terrain with narrow and deep valleys at
higher altitudes between 3590-3897 MSL (Umla, Saboo,
Stakmo and Nang): The roads along the narrow stream and
croplands on different slopes are covered with rock
fragments and boulders, indicating hazardous impact of
2010 flood. The good croplands have turned into wasteland
at many places. These villages are more vulnerable to flash
floods and landslides in the order Saboo > Umla > Nang >
Stakmo. Saboo receives more snowmelt water from its
upper catchment, while in case of Nang and Stakmo, the
glacial discharge is diverted towards Nubra valley. Water
scarcity is a perpetual problem and people correlate this
with decreasing snowfall during the last decade. About 40-
60 % people are engaged in agricultural activities in 30-50%
cropland area. Because of subsistence agriculture, farming
activities in the remote villages like Umla and Nang are not
economical. Since agriculture is mono crop based, any
failure will certainly be risky. Weeds (~30%) in the crop
fields have been reported to cause loss in crop productivity
of potato and cereals by 30-40%. Soils are sandy to sandy
loam in texture and medium in organic matter with poor
water holding capacity. Pasture lands in Saboo, Stakmo and
Khardong are affected by weed invasion because of frost
heaving process.

(2) Nimoo, Rambirpore, Stakna and Chuchot villages located
at central rocky uplands with raised flood plains of river Indus
having rock/boulder-gravel-sand filled surface at moderate
altitudes between 3146-3270 m MSL and two other villages
were Phey and Spituk located at a lower elevation of about
3200 m above MSL: Nimoo and Chuchot are big villages and
are least vulnerable with better opportunity of agriculture,
market and infrastructural facility. Areas of Chuchot closer to
Indus river are increasingly being impacted by water logging
and salinity. However, about 40 % area of Chuchot is barren,
land filled with aggraded rock boulders and rocky waste.
Chuchot is irrigated with water of Indus river but agriculture
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potential is yet to be utilized. Rambirpur has the advantage of
location on a comparatively low and flat plain. However, wind
erosion and sand movement are few of the problems.
Absence of substantial glaciers during last decades has
impacted snowmelt water. Though agriculture is the major
occupation (> 80%), people are also engaged in service and
tourism sector. Phey and Spituk are located on the active
flood plains of Indus, therefore, more vulnerable to possible
flood hazards in addition to dust and sand concentration.
They are nearer to Leh and Choglamsar and have access to
infrastructure and market facility. At Phey, people only
reported about water scarcity.

(3) Khardung and Hunder are the two other villages located
within the Nubra valley. At landscape scale, all these villages
form part of dominant rocky landscape with assemblages of
rugged mountains, gravel terraces, alluvial fans and Indus
riverbed. Here people are more vulnerable to socio-
economic and infrastructural constraints. Due to difficult
terrain and remote locations, people have to pay more for
travel. Agriculture is the main occupation. Productivity of
major crops, potato, barley and pea is limited due to old
traditional system, however people enjoy the benefit from
the tourism and restaurants. Other problems are the
decreasing snowfalls and less glacier water. Rainfall intensity
has increased while rainfall
Environmental problems include fine dust from the barren
surface during March - April.

days remain same.

P.C. Moharana, R.K. Goyal, M.S. Raghuvanshi,
R.K. Bhatt, Stanzin Landol & Jigmat Stanzin

Genetic diversity of Indian Jujube cultivars using SCoT,
ISSR and rDNA markers

Thirty-seven cultivars of Indian jujube, Ziziphus mauritiana
(Lamk.), representing seven Indian states namely Rajasthan,
Maharashtra, Punjab, Haryana, Gujarat, Uttar Pradesh and
West Bengal are being maintained in randomized block
design in horticulture block under Field Gene Bank
programme at CAZRI, Jodhpur. Genetic variation and
relationships among these 37 cultivars were analyzed using
SCoT, ISSR and rDNA markers. High level of polymorphism
among SCoT (61.6%) and ISSR (61%) primers with higher PIC
values ranging from 63.1 to 90.4% of SCoT and 47.3 to 88.8%

of ISSR primers was recorded.
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SN Variety State SN Variety State SN Variety State
1 BC-1 Rajasthan 13 Mundia Haryana 25 Gola Gurgaon Haryana
2 Umran Maharashtra 14 Bagwadi Punjab 26 Chonchal Haryana
3 Seb Rajasthan 15 Maharwali Rajasthan 27 Popular Gola Haryana
4 Illaichi Punjab 16 Banarasi Pebandi up 28 Akrota Haryana
5 Tikadi Rajasthan 17 S x K hybrid Rajasthan 29 Laddu up
6 Gola Haryana 18 Sanaur-5 Haryana 30 Thar Bhubraj Rajasthan
7 Reshmi Haryana 19 Thornless Punjab 31 Ponda Haryana
8 CAZRI-Gola Rajasthan 20 Kali Rajasthan 32 Wilayati Punjab
9 Banarasi Karaka up 21 Jogia Rajasthan 33 Thar Sevika Rajasthan
10 Aliganj up 22 Kaithli Haryana 34 Narikeli West Bengal
11 Katha Rajasthan 23 Chhuhara Maharashtra 35 Sua Haryana
12 Z-G-3 Punjab 24 Dandan Punjab 36 Vikas Gujarat

37 Babu Gujarat

Table : List and origin of 37 Ziziphus mauritiana cultivars
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SCoT and ISSR dendrograms revealed similarity coefficients
ranging from 0.80 to 0.92 and 0.79 to 0.96, respectively and
clearly delineated all the cultivars into well supported
distinct clusters. Greater Gst signify higher amount of
differentiation over multiple loci among the seven ber
populations. The genetic diversity of Rajasthan population
was richest among all the seven populations. The largest
genetic distance was measured between Maharashtra and
West Bengal and the least between Rajasthan and Punjab
cultivars. Most of the genetic diversity exists within
population rather than among populations.

Substantial variation was found in ITS-1 region which
signifies its phylogenetic utility in assessing genetic diversity
inZ. mauritiana.
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The clustering patterns using three molecular marker
systems vis-a-vis place of origin exhibited no consistency in
grouping of Z. mauritiana cultivars, as cultivars from same
place of origin were genetically catalogued into different
SCoT, ISSR and ITS phylogram clusters indicating wide genetic
diversity and distribution across agro-climatic zones
validating the robustness of marker systems tested.

S.K. Singh, Sidhika Chhajer, Rakesh Pathak, R.K. Bhatt
and Rajwant K. Kalia
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Meetings, Events and Trainings

Chairman, ASRB visits CAZRI Regional Research Station,
Jaisalmer: Dr. Gurbachan Singh, Chairman, Agricultural
Scientists' Recruitment Board (ASRB), ICAR, New Delhi
visited the ICAR-CAZRI, Regional Research Station, Jaisalmer
on January 22, 2017 along with Dr. N.V. Patil, Director,
National Research Centre on Camel, Bikaner. They were
appraised about the on-going research activities of the
Station, germplasm of seed purpose watermelon and
threatened plant species of the Indian Thar Desert. The
Chairman also visited the Masuri Khadin (runoff farming
system) where chickpea and wheat crop were growing, and
interacted with the farmers.
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National Review Meeting on Cactus Pear was organized at
CAZRI RRS Bhuj during January 16-17, 2017 to review the
progress made in cultivation of Cactus pear (Opuntia ficus-
indica). About 100 delegates from ICARDA, ICAR Institutes,
SAUs, Government Departments, NGOs and Cooperatives
participated in the meeting. On this occasion, Chief Guest, Dr.
C.B.Jadeja, VC, KSKV Kutchchh University stressed on making
comprehensive efforts to supplement the existing fodder
supply in Kutchchh region through cactus especially during
dry and lean periods as the livestock play a major role in
income generation and sustenance to climatic vagaries. He
pointed out that dairy and animal husbandry organizations
need to take this crop forward for large scale adoption.

Dr. O.P. Yadav, Director, CAZRI reviewed the progress of
cactus introduction, evaluation and upscaling in different
regions of the country by various institutes and stakeholders.
He emphasized the need to undertake systematic and
concentrated efforts to explore the possibility of cactus
expansion for the benefit of farmers. Dr. Sawsan from
ICARDA, Jordan elaborated on ICARDA-India collaborative
programme on cactus and pointed out that cactusis a climate
smart crop with potential to mitigate the effect of climate
changeinthe drylands.
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A road map was developed for further upscaling and to
address various areas of research with respect to adaptation,
agronomicinterventions, multiplication and alternate uses of
cactus such as fruits and medicinal purposes. Need was also
felt to develop linkages among different organizations such as
ICAR institutes, ICARDA, SAUs, NGOs, Govt. departments,
cooperative bodies, dairy enterprises and farmers.

Value Addition of Fruits and Vegetables: This four day on-
campus training program was organized for farm women at
Krishi Vigyan Kendra CAZRI, Jodhpur from January 5-9, 2017.
The 35 participating farm women from Chokha village of
Jodhpur were appraised about the importance of fruits and
vegetables in human diet, techniques and methods of
preservation etc. The process of preparation of products like
tomato chutney, tomato sauce, lemon squash, mix veg. pickle,
aonla candy and aonla laddu were demonstrated to farm
women. Exposure visit was also conducted to CAZRI
horticulture block and solar energy unit.

Skill Upgradation Training Programme For Supporting
Staff was organized during January 17-19, 2017. The
programme comprised of lectures and demonstrations on
laboratory safety measures, motivation and personality
development, general administration, finance, accounts and
record keeping, biometric attendance etc. Twenty four
participants successfully completed the training programme.
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Farmers Training on Cultivation of Fodder Crops and
Livestock Management was organized at Harsolov, Nagaur
on February 1,2017. Dr. O.P. Yaday, Director, inaugurated the
function and urged the farmers to adopt improved livestock
and agricultural technologies for better income and
livelihood. He also emphasized to use CAZRI App to learn
agricultural technologies for arid farming. Dr. A.K. Mishra
highlighted various programs for increasing agricultural
productivity through livestock farming system. Method of
preparation of low cost balanced ration for cattle using
Prosopis juliflora pods which help in increasing milk yield was
also explained. Scientists also elaborated on improved
package of practices for ber cultivation, importance of fodder
crops and grasses in the farming systems, improved
technologies for pasture development, growing fodder crops
under limited water availability condition for sustainable
livestock production and livelihood security. 130 farmers
participatedinthe programme.

Training on Skill Development on Livestock-Based
Farming System for Empowerment of Farm Women
was organised during February 4-7 in which 130 farm women
of Nagalwas cluster, Jodhpur participated. During
inauguration, Dr. O.P. Yadav, Director advised the farm
women to be more proactive in adoption of scientific
technologies like supplementary feeding of multi-nutrient
block (MNB) and mixture (MNM) for livestock, use of
improved crop varieties, solar feed cooker and improved for
Kassi drudgery reduction. Emphasis was laid on participatory
approach for demonstration of usable technological
packages for enhancing nutritional and livelihood security of
farm women. Livestock rearing and cultivation of
horticultural crops particularly Ber, Anar, Lime in backyard/
farm will have positive impact in enhancing nutritional
security and profitability of the farm. A quiz on scientific
package of practices was also organized. Farm women were
told about to preparation of animal feed using locally
available resources, livestock management, preparation of
Aonla candy, paneer etc. for enriching their knowledge and
skill. The farmer women also visited ATIC, seed block, fodder
production block, dairy unitand horticulture block.
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Exposure Visit cum Farmers Scientist Interaction was
organised by the institute on February 9, 2017 in which more
than 140 partner farmers from four villages viz., Popavas,
Gantiyala, Sirodi and Rajwa under Popavas Panchayat,
Mandor block of Jodhpur district participated. This visit was
arranged to appraise selected farmers about seed
production of cumin and mustard, fodder production of

perennial grasses, utilization of solar energy and
establishment of orchard and dairy demonstration units.
Farmers showed keen interest in the project activities and
provided many useful inputs towards implementation of the
project. During the interaction meet, Dr. O.P. Yadav, Director
emphasized that every beneficiary of this project must set an
example to inspire his fellow farmers. Dr. P.P. Rohilla,
Member Secretary of the FFP from ATARI, Jodhpur explained
about the formulation, constitution and implementation of
the project.

Institute Celebrated National Productivity Week during
February 12-18, 2017. A lecture was delivered on Feb. 18,
2017 by Dr. Praveen Kumar, on the topic “From waste to profit”
which focussed on the utilization of ligno-cellulosic waste in
crop production, and as a source of renewable energy.

Training on Natural Resources Management for
Development of Tribal area: A three days training program
was organized under Tribal Sub Plan (TSP) at Dungarpur
during February 25-28, 2017 at KVK-Faloj. 60 tribal farmers
including 20 women attended the training program
composed of classroom lectures, field visits including hands
on practice.
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Republic Day was celebrated in the Institute on January 26,
2017 with gaiety and fervor. On this occasion Dr. O.P. Yaday,
Director, hoisted the national tricolour and addressed the
staff. He urged CAZRI staff to work hard and with enthusiasm
for the development of the country, society and for the benefit
of the farmers. Later he gave away awards to the children and
CAZRI staff members for winning different games.

Prof. Ramesh Chand, Member, NITI Aayog visited CAZRI on
March 10, 2017. He delivered a talk on “Emerging trends in
agricultural and rural economy of India” and deliberated on
doubling farmers' income by 2022. Dr. O.P. Yadav, Director
briefed him about unique features of arid zone ecosystem
and technologies developed by the Institute that have played
a key role in reducing the land degradation and
desertification; and in increasing the resilience of agriculture
in this region. Later on he visited the Institute and showed
keen interest in technologies related to IFS developed by the
Institute. He also visited RRS Jaisalmer and got first-hand
experience of traditional water-harvesting structures like
khadins, new horticultural crops coming up in western
Rajasthan with the advent of irrigation.

Project Director, DKMA visits the Institute : Dr. Rameshwar
Singh, Project Director and other team members of
Directorate of Knowledge Management in Agriculture
(DKMA), New Delhi visited CAZRI during March 23-25, 2017. In
different interactive sessions with the scientists and technical
officers Dr. Rameshwar Singh explained about the roles and
activities of DMKA and encouraged the participants to use
various portals of ICAR for effective dissemination of the
research and technolo-gical
innovations to the end
users. Other resource
persons from DKMA viz.
Mrs. Aruna Kumar, Editor
(English), Mr. Ashok Singh,
Editor (Hindi) and Mrs.
Mitali Ghosh, 1/c Social
media sensitized the
officials on writing for
scientific journals, role of
reviewer in quality scientific
publications, writing articles for vernacular press and writing
news for social media etc. Director, Dr. O.P. Yadav expressed
his thanks to the DKMA team for visiting CAZRI and for the
constructive interactions emphasizing that such interactions
enrich scientists and provide information on many new
avenues of communication in the field of agricultural
research.
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Scientific Advisory Committee (SAC) Meeting of KVK Pali,
Jodhpur and Bhuj were held on March 27, 28 and 29
respectively at Pali, Jodhpur and Bhuj to discuss the annual
progressand action plan for KVK activities.

At Pali Dr. Dheeraj Singh, presented APR of 2016-17 and
highlighted the activities conducted during this period. After
this all SMS presented the APR and Action Plan of individual
subjects. Dr. O.P. Yadav stressed upon farmers to take
advantage fromthe front line demonstrations.

In 32™ SAC meeting held at Jodhpur Dr. S.K. Sharma,
presented APR of 2016-17 and highlighted the activities
conducted during this period. The meeting was attended by
all SAC members including heads of divisions of CAZRI,
officials of line departments and progressive farmers. Dr. S.K.
Singh, Director, ATARI, Zone-VI gave his recommendations
and suggestions for the Action Plan 2017-18.

The 6" SAC meeting of KVK Bhuj was held on March 29, 2017.
Dr. Devi Dayal, chaired the meeting and presented progress
report and finalisation of action plan for 2017-18. Dr. Y.I.
Sihora, District Agriculture Officer stressed upon
collaborative training of village level workers. Dr.
Brahmchhatri, Dy. Director, Animal Husbandry focussed on
the maize varieties for green fodder and Dr. B. Suhinda, IFS
emphasized on the collaborative efforts for grassland
development in Banni area through sowing of grass seeds at
large scale. About 20 participants including different state
line departments and other stakeholders participated in this
meeting.

Workshop on Protected Cultivation to Enhance Farmers

Income was organised on March 28, 2017 at the Institute.
On this occasion Dr. O.P. Yadav, Director said that protected
cultivation is a new dimension to this region and provide
round the year income. The operational cost of protected
agriculture can be further reduced by use of solar energy. Dr.
Praveen Kumar told that by controlling temperature, off
season tomatoes, capsicum, cucumber and other vegetables
can be grown. Dr. V.K. Pandey, Joint Director and Dr. V.R.
Solanki, Deputy Director, Department of Agriculture said that
protected agriculture model developed by the Institute and
technology of growing vegetables is now emerging as an
industry. About 80 farmers from Nagaur, Barmer, Jalore and
Jodhpur participated in the workshop.
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Dr. O.P. Yadav, conferred with “Lecture Series Award” at
Platinum Jubilee Celebration of 104™ Indian Science
Congress held at Tirupati during January 3-7,2017.

Dr. C.B. Pandey, elected as Fellow of National Academy of
Agricultural Sciences (NAAS) for his contribution to the
sciences of soil biology, biochemistry and agroforestry.
Drs. Mahesh Kumar, N.R. Panwar, P.C. Moharana, P.
Santra, Sharmila Roy and C. B. Pandey conferred with
Best Poster Award in 5" National Seminar on “Climate
Resilient Saline Agriculture: Sustaining Livelihood
Security” held at SKRAU, Bikaner during January 21-23,
2017.

Drs. H.M. Meena, R.K. Singh and U. Burman conferred
with “Best Poster Award” in 1" Asian Conference on
“Water and land management for food and livelihood
security WLMFLS-2017” held at IGKV, Raipur during
January 20-22,2017.

Institute awarded first prize for Best Display of
Technologies in “Western Regional Agricultural Fair”
organized by SKRAU, Bikaner during February 18-20,
2017.

January 22: Dr. Gurbachan Singh, Chairman, ASRB, ICAR,
New Delhi and Dr. N.V. Patil, Director, NRC on Camel,
Bikaner visited the ICAR-CAZRI, RRS, Jaisalmer.

January 24: Dr. R.S.Paroda, Former Secretary DARE & DG
ICAR, New Delhi, Dr. O.P. Pareek, Former Director, CIAH,
Bikaner.

February 20: Sh. Ajay Narayan Jha, IAS, Secretary,
Ministry of Environment, Forest and Climate Change,
Govt. of India; Dr. T.S.Rathore, Former Director AFRI,
Jodhpur; Dr. N.K.Vasu, Director, AFRI, Jodhpur.

March 10: Dr. Ramesh Chand, Member NITI Ayog,
Government of India, New Delhi.

March 23: Dr. Rameshwar Singh, Director, ICAR-
Directorate of Knowledge Management in Agriculture,
New Delhi.
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o S rar ™ Hiom, dsnfe (I fase) 7 ems.emgudl,  ©  Dr. Seeta Ram Meena, Scientist (Agronomy) joined at
T W RIHEARA 81 PR hror a3 &T?%TFT Hg, UTell CAZRI RRS Pali on January 2, 2017 on transfer from lIAB,

H 2 ST 2017 DT BIRIFR 4T | Ranchi.

o S 91U Rig, yuE dsnfaa (@nfdfe aevufa) = wror © Dr. J.P. Singh, Principal Scientist (Economic Botany)
&3NSR By, AR & RITHIART 81 dY SIEgR tranfered from CAZRI RRS, Jaisalmer to Jodhpur (HQ) on
(JR=ATET) H 16 HRART 2017 DI BRIFR HHTET | February 16,2017.

o Sf AR WM, IS (HY THA) 7 SMS3ME.UASMR.  * Dr Saurabh Swami, Scientist (Agril. Chemical) joined
ST, T IR T 8 Y aﬁng (W) T 15 974 CAZRI, Jodhpur on March 15, 2017 on transfer from
2017 Pl HIIHN THTAT | IINRG, Ranchi.

o T HI RIR R IRCIRCEIRED (Wﬁaﬁ Tq ey e Dr. Ramesh Kumar Solanki, Scientist (Genetics & PI.
o) o UARMR.UA.H, 3R W RIFIRA  8IdN Breeding) joined CAZRI, Jodhpur on March 24, 2017 on
aﬁu‘g-\r (qregTeTy) H 24 |1 2017 DT HIATR THTT | transfer from NRCSS, Ajmer.

maoam W Visits Abrad

o T o g drIHA FH<GID, @ fas= ®g, grel e Dr. Dheeraj Singh, Program Coordinator KVK, Pali visited

FREETT TSt & 97 o9 & fou Ridf—a=ar 1—2 Nairobi-Kenya to attend International Symposium
BRI 2017 B SR T | during February1-2,2017.
Promotions

o 2l SUNM, IR o1l W WE—I®, 25 BNy 2017 I e Sh.RoopaRam,Sr.Clerkto Assistant w.e.f. Feb. 25,2017

° %‘fffﬁqfvl@?fﬁ. aRT TR i I Gea®, 25 BRES 2017 e Sh.Kamlendu C. Vora, Sr. Clerk to Assistant w.e.f. Feb. 25,
' ' 2017

o i fawar YW, B foiftie & aRs forfie, 25 wRavt 2017

. e Sh.KirtaRam,Jr.Clerkto Sr. Clerk w.e.f. Feb. 25,2017
o A B Rig, i ferfier & aRs forfdan, 25 wRadt 2017 & e Sh.KundanSingh, Jr. Clerk to Sr. Clerk w.e.f. Feb. 25,2017

"
~
~

o SR &N RRra olTed, WeTdeh B3] HHAN e January: Sh. Shiv Lal, SSS
e YN S {1%31 RHR, Ve CEIIGES (311‘@?5 atﬂxﬁ%f) e February: Dr. Suresh Kumar, PS (Economic Botany)
o AT 31 BIc] M, FETD Il AfTHR e March: Sh.KaluRam, AAO
Forthcoming Events
o HWME gﬂﬂq:famqﬁ'quﬁéa—cﬁm@zgeﬂﬁazow e |RCmeeting will be held from April 24 -28,2017
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