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Climate change has the potential to affect
agricultural production through direct crop
losses, extreme heat, drought, heavy rainfall,
flooding, storms, etc. Stresses such as pest and
disease infestations, etc. also affect farm
production. Factors like poor market access, price
crash after bumper production result in poor
returns or even losses to farmers despite good
harvest. Agriculture is not just about crop or
livestock production, but it is the livelihood
source for millions of farmers. Therefore,
emphasis needs to be given on improving the
resilience of agricultural production systems as
wellas theresilience of farmers' livelihood.

Though thereis no universally agreed definition of resilience, the definition
given by Intergovernmental Panel on Climate Change (IPCC) may be
appropriate in this context: the 'ability of a system and its component parts
to anticipate, absorb, accommodate, or recover from the effects of a
hazardous event in a timely and efficient manner'. The resilience derives
from three critical capacities: i) absorptive capacity which is the amount of
shock that a system can tolerate while still retaining its functions and
structure, ii) adaptive capacity that depends on technological options,
combining experiences, knowledge, and adjustments to external drivers,
and iii) transformative capacity which indicates transformation to a new
system when the existing system is not viable or suitable anymore.

Agricultural production systems at farm, region or national level have
various components which face multiple stresses, it is therefore essential
that 'resilience of what and to what' is clearly spelt out. The target may be a
single component for single stress; for example, enhancement of resilience
of wheat production to high temperature stress at maturity stage. At a
wider scale, the objective may be development of a resilient agro-
ecosystem that is able to provide food security at national level and a
livelihood to the farmers while maintaining or building the natural resource
base. In a system that involves production, economics, environment and
society; it may be challenging to identify what action makes the whole
complex system resilient, which elements might undermine resilience and
which components of the system need to be strengthened.

Direct measurement of resilience may not be possible. Hence, observable
system features or indicators need to be identified in order to evaluate the
resilience of the system. The agro-ecosystem resilience indicators may not
address resilience to a specific stress or shock, but rather a general
resilience. Yield level, yield variance, income, profit, farmers' knowledge
and skills, suitable and timely information, access to markets and capital,
crop/livestock insurance, land degradation, carbon sequestration, etc. may
be the indicators of resilience depending upon the system under
consideration and various stresses or shocks the systemis exposed to.

O.P. Yadav
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Research Activities

Development of pearl millet flaking machine and food
product from these flakes: Traditional food products from
pearl millet are prepared from its flour, but its cooking is time
consuming and has low shelf life. To make it convenient for
consumption, pearl millet flaking machine was developed.
This machine has a set of two rollers, which rotate in opposite
direction and press the soft spherical grain flat. It has
throughput capacity of 350 kg h™. It consists of a feeding
hopper (MS sheet, 300 x 300 x 240 mm) with agitator to mix
the feed material at uniform rate. Roller assembly is made up
of hard chrome steel (150 mm thick and 355 mm wide) fitted
on a C-frame (iron). A sprocket set was fitted to rotate rollers
in opposite direction. Clearance of 0.2 mm between the
flaking rollers resulted in optimum thickness and bulk
density. An electric motor was fitted at the bottom of stand
and rotational power was transmitted to the rollers and
agitator of feeding unit through V-belt pulley to reduce roller
rotation up to 100 rpm. An outlet tray was fitted at the
bottom of stand to collect the prepared flakes.

Steaming treatment produced flakes of lower bulk density
than pressure cooking. Emulsion activity and emulsion
stability of flakes improved significantly after pre-
treatments. The ash and protein content ranged between
0.1-0.5 gand 9.41-12.89 g, respectively. Different processed
food products namely health bar, chocolate, poha mix and
kheench mix etc. were developed using pearl millet flakes.

[T Sarea, feila o=, feRer s, 3| g

Soma Srivastava, Dilip Jain, Dinesh Mishra, Om Prakash
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Weed control in kharif legumes through post-emergence
herbicides and their residual effects on succeeding crops:
Mung bean and moth bean. being the kharif season crops,
often face heavy weed infestation. The recommended post
emergence herbicide imazethapyr is reported to cause
setback to crop growth under moisture stress condition and
has residual effect on succeeding rabi crops. Hence, to
identify optimum dosage of alternative herbicide(s), a field
experiment was carried out during 2017-18 comprising of
different combinations of imazethapyr and clodinafop-
propargyl + sodium-acifluorfen.
propaquizafop + imazethapyr (125 g a.i. ha™) gave highest
seed yield (1095 kg ha™), weed control efficiency (52.5%),
lowest total weed density (52.3 weeds m®) and weed dry
matter (102.5 g m”) at harvest which was at par with
clodinafop-propargyl + sodium-acifluorfen (250 g a.i. ha™). In
moth bean, mild setback to crop was observed under
different treatments comprising of imazethapyr but due to
higher weed control efficiency significantly higher seed yield
(969 kg ha™) was recorded in propaquizafop + imazethapyr
(100 g a.i. ha). Significantly lowest weed dry matter (69.4 g
m?) and weed density (48.1 weeds m™) at harvest and higher
weed control efficiency (58.4%) were recorded with
imazethapyr + imazamox (60 g a.i. ha”) which was closely
followed by clodinafop-propargyl + sodium-acifluorfen (250
g a.i. ha™). In succeeding mustard crop, significantly lower
plant population at 30 DAS, plant dry matter at 45 DAS and
grain yield were recorded under the residual effect of
imazethapyr; imazethapyr + imazamox and propaquizafop +
imazethapyr as compared to clodinafop-propargyl + sodium-
acifluorfen. However, in wheat no significant residual effect
of herbicides was noticed.

Imazethaypr @ 50 g a.i./ha

In mung bean,

N.K. Jat and D.V. Singh
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Meetings, Events and Trainings

Foundation day celebrations: The institute celebrated its
60™ Foundation Day on 1 October 2018. Shri Gajendra Singh
Shekhawat, Minister of State for Agriculture and Farmers
Welfare, Government of India was chief guest and Dr
Trilochan Mohapatra, Secretary, DARE and DG, ICAR was
guest of honour on this occasion. Shri Shekhawat delivered
foundation day lecture on 'Future of Indian Agriculture:
Challenges and Opportunities'. He briefly highlighted the
developments in the field of Indian agriculture from pre-
independence era till the present time and the role of
technologies, policies and farmers' active role in the
achievements. He emphasized that we have achieved great
success in providing food security to the large population of
our country and nutritional security for all the people will get
much higher emphasisin future. Achieving this target will not
be easy as the population is increasing and the natural
resources like land and water are limited. Simultaneously,
the Indian agriculture has to face many emerging challenges
such as climate change, over-exploitation of groundwater in
several regions, land degradation, declining size of land
holdings, imbalanced nutrient use, indiscriminate pesticide
use, etc. He was optimistic that despite many challenges, the
progress will continue with accelerated pace as the
government is giving high priority not only to increasing
production butthe income of the farmers also.

Dr Mohapatra mentioned that during his first visit to CAZRI
about two years back, he felt an urgent need to improve the
conditions of the labs and some other infrastructure facilities
of this old institute. He expressed his satisfaction over the
achievements in these areas. He cautioned that major
achievements of the past and the Best Institute Award
should not make us complacent, but such achievements
should act as a catalyst to achieve more in even lesser time.
He suggested that the institute should hold a brainstorming
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session during this diamond jubilee year to clearly define its
priorities and to move ahead with a focused approach in its
future endeavors.

Vice Chancellor of Jodhpur University, Directors of ICAR
institutes in Rajasthan, ex-Directors and retired employees of
the institute along with other invited dignitaries graced the
occasion.

Inauguration Diamond Jubilee Circle, Seed Processing
Unit, Animal Experimental House Unit and Solar Rooftop
System: Shri Gajendra Singh Shekhawat, Minister of State for
Agriculture and Farmers Welfare, Government of India
inaugurated the Diamond Jubilee Circle, Seed Processing
Unit, Animal Experimental House Unit and Solar Rooftop
System in the institute on 1 October 2018 in the presence of
Dr Trilochan Mohapatra, Secretary, DARE and DG, ICAR, Dr
O.P. Yadav, Director CAZRI and other dignitaries. He also laid
the foundation stone of the institute's auditorium. During his
visit to the institute on the occasion of its foundation day
celebrations, Shri Shekhawat also released special issue of
Indian Farming on Arid Agriculture, Coffee Table Book
depicting development and achievements of CAZRI and
Diamond Jubilee Logo of the institute.

F
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Winter School on 'Solar photovoltaic and thermal
applications for energy-water-food security in

agriculture': ICAR Winter School on "Solar photovoltaic and
thermal applications for energy-water-food security in
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agriculture" was successfully organized at the institute from
19 September to 9 October 2018. A total of 17 participants
from different states of India representing different
disciplines of agricultural engineering and other subjects
participated in the training programme. Both theoretical and
practical aspects of solar photovoltaic and thermal
technology were discussed in detail during the training
programme along with field visit to solar power plant at Lathi,
progressive farmers' field at Osian and wind power station at
Tejwa, Jaisalmer.

Winter school on 'Recent approaches in horticultural
development for enhancing farm income in environ-
mentally constraints ecosystem': ICAR-sponsored winter
school on the above subject was organized at the institute
from 27 November to 17 December 2018. A total of 18
scientists from State Agricultural Universities, ICAR institutes
and Krishi Vigyan Kendras from 5 states attended the winter
school. The Inaugural function was graced by Dr O.P. Pareek,
former Director, ICAR-Central Institute for Arid Horticulture,
Bikaner. During his inaugural address he emphasized the
importance of local but economical species like ber, khejri,
kair, gonda, besides commercial cash crop like pomegranate,
date palm and vegetables for gaining sustainable higher
returns. The training comprised of lectures on various
aspects like recent technological advances in horticulture
crops, newer horticultural options, protected cultivation,
export oriented seed spices production, horticulture based
IFS, bio-fortification, processing and value chain

management. Practical were conducted on soil and water
quality analysis, nano technology, hi-tech nursery, hands-on
training on various sophisticated equipments. The
participants also visited KVK and RRS, Pali, RRS, Jaisalmer,
Agriculture University Jodhpur, Centre of Excellence on Date
palm, progressive farmers' fields in Jodhpur and Jaisalmer
districts.
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Off-campus training on ‘Ilmproved rabi production
technologies and pomegranate cultivation': An off-campus
training was organized on 25 October 2018 at Padasala
village of Jodhpur district in which 30 farmers participated.
Various aspects of organic farming including development of
nutrient rich compost, role of animals, agro-forestry trees,
beneficial insects and birds, preparation of organic manure
and disease management were discussed in detail. Farmers
also took keen interest in arid horticultural crops such as ber,
gonda and pomegranate. Management aspects of
pomegranate orchards such as pruning, pest and disease
management, and non-bearing of fruits in date palm were
also addressed. Experiences of integrated farming system
models at farmers' field in Utambar village were also shared.
Field visits were made to the farms of Sh. Tulsaram Sinwar
(pomegranate), Sh. Lalaram Dudi (groundnut, carrot and
chilly) and Sh. Surjaram Godara (pomegranate and cotton).

Training on arid horticulture for livelihood security
organized for farmers of Jalore district: A learning event
sponsored by Project Directorate ATMA, Jalore was
organized for farmers of Jalore district during 18-22
December 2018. Thirty farmers and one Assistant
Agriculture Officer attended the training. Farmers were
exposed to improved production technologies and
management practices of arid horticulture crops like ber,
pomegranate, goonda, date palm, kair and karonda,
protected cultivation of vegetables, nursery raising and
organic farming at the institute and University of Agriculture,
Jodhpur. Hands-on practical exercises were conducted on
soil sample collection and processing, and value addition to
arid crops. Interactive lectures and case studies covering
wide range of issues such as cultivation of arid fruit and
vegetable crops; soil and water conservation; pest and
disease management; storage, processing and value
addition; use of ICTs in agriculture; market intelligence and
government schemes were held by experts.

Research Advisory Committee meeting: XIl Research
Advisory Committee (RAC) meeting was held on 13
December 2018. Dr J.S. Samra, Chairman, RAC and Former
DDG (NRM), ICAR and Former CEO of NRAA and other
members of the RAC namely Dr S. Bhaskar, ADG (Agriculture,
Agroforestry and Climate Change), ICAR; Dr D.K. Benbi,
National Professor, Punjab Agricultural University, Ludhiana;
Dr H.S. Balyan, Professor (Plant Reproduction and Genetics),
Chaudhary Charan Singh University, Meerut and Dr I.J.
Mathur, Director (Extension), Maharana Pratap University of
Agriculture and Technology, Udaipur participated in the
meeting along with Heads of Divisions and other seniors
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officials of the institute. Director Dr O.P. Yadav apprised the
RACabouttheresearch projects, activities and achievements
of the institute during past year, which was followed by
detailed reports by all the Heads. Dr Samra suggested
cultivation of low cost, less water requiring and short
duration crops to maximize income from farming. He also
gave emphasis on skill development of farmers for adoption
of the latest farming technologies. Dr S. Bhaskar advised the
cultivation of high value vegetable crops in interspaces of
solar PV panels for income enhancement. The RAC
appreciated the commendable research work done by the
institute and congratulated one and all for the Best Institute
Award. Earlierinthe day, RACalso visited the research farm.
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Visit of Chief Managing Director of National Seed
Corporation: Mr V.K. Gaur, Chief Managing Director of
National Seed Corporation (NSC), New Delhi and Regional
managers of various districts of Delhi and Rajasthan visited
institute's research fields and deliberated with scientists of
the institute. Director Dr O.P. Yadav briefed about the
achievements and activities of the institute. He elaborated
the importance of good quality and genetically pure seeds
and explained how the availability of pure seeds of mung
bean helped to increase area under cultivation, production
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and productivity of the crop and benefited the farmers. NSC
CMD said that various institutes of ICAR including CAZRI have
developed very good varieties which are suitable for low
water and dry climatic conditions. He advised the regional
managers that they should remain in touch with the
scientists and produce quality seeds of good varieties so that
farmers can get good seeds across the country. He also
advised to use the techniques developed by the institute to
get rid of the problem of rats in warehouses. While
appreciating the research achievements of the institute, he
thanked the director and the scientists.

Secretary, DARE and DG, ICAR visited RRS, Jaisalmer and
Bikaner: Dr T. Mohapatra, Secretary, DARE and Director
General, ICAR, accompanied with Dr O.P. Yadav, Director,
visited CAZRI Regional Research Station (RRS) Jaisalmer on
29-30 September. At Jaisalmer, he visited experimental areas
and provided critical suggestions. He also visited solar power
plant of LANCO at Lathi and discussed various issues related
to solar power generation. DrJ. Jena, DDG (Fisheries Science)
also accompanied them on 2 October during RRS, Bikaner
visit. The DG expressed his happiness after visiting
experimental areas and seeing the maintenance of the farm
under challenging agro-climatic conditions. He suggested to
add and evaluate more number of perennial components
and value-addition to increase the income of the farmers in
this low rainfall area. A book entitled 'Shushk kshetron mein
Charagah Vikas evam Pashu Prabandhan' (in Hindi) was
released on this occasion.

ICAR Governing Body member Shri Suresh Chandel's visit:
Shri Suresh Chandel, member of the ICAR Governing Bodly,
visited research areas on 25 October and acquainted himself
with the ongoing research activities of the institute. Mr.
Chandel showed interest in agri-voltaic model. He was told
that in this model, crops are also grown through rainwater
harvesting. He also visited aonla, karonda, pomegranate and
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date palm fields and appreciated the AZP-1 variety of date
palm. Director Dr O.P. Yadav gave information about the
ongoing research projects and achievements of the institute.
Mr. Chandel interacted with the heads and scientists of the
institute and gave many important suggestions.

Visit of Dr Javed Rizvi, Regional Director of ICRAF: Dr
Javed Rizvi, Regional Director of The International Council for
Research in Agroforestry (ICRAF) South Asia Program, visited
the research areas of the institute. Dr Rizvi visited central
nursery, solar farming, grassland development, protected
farming, arid horticulture, Napier grass block of the institute.
After the visit, a meeting was held with the heads and
scientists. Director Dr O.P. Yadav gave detailed information
about the activities of the institute. Dr Rizvi described the
usefulness of agroforestry practices for the dry areas of
different countries. Dr Praveen Kumar told about the
importance of perennial and multipurpose trees and briefed
about the technique of getting gum from Acacia trees that is
generating more income for the farmers and creating
economic prosperity. Dr R.K. Bhatt told that the institute has
developed sewan grass variety CAZRI-1 for low-rainfall areas,
CAZRI Anjan-358 and CAZRI Anjan-2178 for the medium
rainfall regions. These grasses are perennial and produce
profuse fodder.

Participation in ICAR Zonal Sports Meet (West Zone): A
contingent from the institute participated in ICAR Zonal
Sports Meet (West Zone), 2018 at ICAR-IGFRI, Jhansi during
5-8 October. Team-CAZRI stood Il and bagged 15 medals
which included four gold, seven silver and four bronze. Sh.
Sumer Katoch won one gold, three silver and one bronze
medal and Sh. Bhuvanesh Verma won two gold and two silver
medals in track and field and field events. Ms. Meena Jodha
and Varsha Pidwa bagged two medals each. The contingent
also won gold and silver medals in team events of football,
volley ball, badminton and cycling.
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Vigilance week was celebrated during 29 October to 3
November. Two lectures on 'Use of IT in eradicating
corruption in modern India' by Sh. H.C. Sharma, SP, CBI,
Jodhpur and 'Points to ponder during purchase' by Sh. G.P.
Shama, CF&AO, CAZRI were delivered on 2 November. Earlier
Dr Praveen Kumar, Vigilance Officer of the institute
welcomed the guests and briefed about the role of Central
Vigilance Commission and this year's theme 'Eradicate
Corruption: Build A New India'. Program was attended by
more than 100 scientists, technical and administrative staff
of theinstitute.

Constitution Day was celebrated on 26 November. At this
occasion, Director Dr O.P. Yadav administered oath to all the
officers and employees of the institute for fulfilling the
purpose of the constitution, upholding the dignity of the
constitution and sovereignty of the nation and for the
protection of the constitution with dedication.

Cleanliness Week was celebrated from 16 to 31 December. On
16 December, Dr Praveen Kumar, Director in-charge,
administered the oath of cleanliness to scientists, officers
and employees of the institute. During this week, a
cleanliness drive was launched by the officers and employees
to clean the office premises and area outside the main gate.

e Mrs. Archana Sanyal, Scientist (Seed Science Technology)
on 8.10.2018

e  Miss Ankita Trivedi, Scientist (Soil Science) on9.10.2018

e Miss Reena Rani, Scientist (Genetics & Plant Breeding) on
9.10.2018



%,
%%
e

Aeseancr’

o & U= MR, WE™e A T’ URd AfNGRI, 26
fedwr 2018 ¥

o I 9rad RHE, IR IeE vd reme & 21 fawR
2018 BT Hdld Jwel, IR, R (fgd) A ddie

o S gfiad @aAR vl aRs I=fie Ud srwer @1 22
QTR 2018 Bdld SFYR A Hdld Tel, TR, 3Tl
(fereira)

o S AYIG HAR AIB, AeTeT I JRARYH of8 Bl 17

feE R 2018 @I T 9¥ & HRIBIA B IO R 4I0Y
GIERIEIK]
o 7gcaR: #l AL e, 93 . offS; STl PIvTe, U,

TH.Q.
o fagmR: 2 A RiE, . e 20 TR @, -3 (are

ia

o Sl IAGAR YA, YU G (SHfea A1ger sHfea
T ic §IST) 7 1—2 TR DI IFIS, ASoRAT H

ST URATSTT s § 9T foram

G2
o 27 fagTaR: &\ Irofiarell, TH.UH.TH.

et afafafear

o RIS Yb YH [APRT AR 3R AR Yb &5
ITHY™ HH gRT UG "&b &3 & I | fiF |

I

2019 BT ST |

EEANET  FReT®, ST Y & ST AL, SR
RATY : +91—291—2786584

had : +91—291—2788706

ST : director.cazri@icar.gov.in

EERIE . http://www.cazri.res.in

Ahed vd (1), g, e ured wd e ued
TR

WG IFU—Bocia QSF &3 SAeTHETS TILTeA, SNEYR

(e w.3M. 9001 : 2015)

ICAR-Central Arid Zone Research Institute, Jodhpur

(ISO 9001 : 2015)

[l CAZRI News Vol. 8 No. 4, October - December 2018

e Sh. Bhupendra Giri, Assistant to Assistant Administrative
Officer,w.e.f. 26.12.2018

e Dr Bhagwat Singh, Senior Scientist Cum Head, KVK-
Gunta, Bansur, Alwar-Il to Senior Scientist Cum Head,
KVK, Jodhpuron21.12.2018

e Dr Sushil Kumar Sharma, Senior Scientist Cum Head,
KVK, Jodhpur to Senior Scientist Cum Head, KVK-Gunta,
Bansur, Alwar-11on22.12.2018

e Dr Sanjeev Kumar Chauhan, Head, CAZRI-RRS, Leh (J&K)
to PAU, Ludhiana on completion of deputation period of
twoyearson17.12.2018

Retirements

e QOctober:Sh. N.P.Singh, CTO; Smt. Kaushalya, SSS

e December: Sh. Mohan Singh, TO; Sh. Gafoor Khan, T-3
(Driver)

Visit Abroad

e Dr Ramavtar Sharma, Principal Scientist (Genetics/Cyto-
Genetics/Plant Breeding) attended meeting of the
project “Evaluation of Stress Tolerant Orphan Legumes
for Dryland Farming systems across sub-Saharan Africa
andIndia” at Abhuja, Nigeria during 1-2 November

e 27 December: Sh. Baliwala, SSS

Forthcoming Events

e The 13" International Conference on Development of
Drylands with the theme 'Converting Dryland Areas from
Grey into Green', sponsored by International Dryland
Development Commission and Arid Zone Research
Association of India will be hosted by CAZRI during 11-14
February 2019.
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