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Reduction in economical and biological
| productivity of arid lands through
desertification processes poses a major
challenge to agricultural production
systems. Degradation of land is not only of
concern for arid regions but also in other
parts of the world. Apart from naturally
occurring land degradation processes,
increasing biological pressure on land also
adds to degradation. Arising by these
concerns, United Nations Member States
formulated a resolution “Transforming
our world: The 2030 Agenda for Sustainable Development” with
17 sustainable development goals (SDGs). Among the SDGs, goal
number 15 is dedicated to “Life on Land”. Land degradational
neutrality (LDN) is targeted for developing a land degradation-
neutral world by 2030 to achieve the goal. For monitoring LDN,
United Nations Conventions to Combat Desertification (UNCCD)
selected land cover, land productivity and carbon stocks as three
global indicators. As a part of LDN target setting in India, the
previous target of restoring 21 m ha was increased to 26 m ha in
COP14 held during 2019 in New Delhi.

Arid regions covering Rajasthan cover a major portion of total
degraded lands in India. About 62% (21.23 m ha) of the total
geographical area of Rajasthan is undergoing desertification/land
degradation. Therefore, much focus on LDN implementation is
required in the region. Several technologies developed and
deployed by ICAR-CAZRI during last six decades have huge
potential for implementation of LDN programmes. These
technologies are sand dune stabilization, shelterbelt plantations,
integrated farming systems, livestock-centric production system
on grasslands/rangelands, horticultural production system on
degraded lands, solar farming etc. Financing LDN is another
challenge for most developing countries. In India, there are several
Government policies which are linked to sustainable land
management. ldentification of degradation hotspots in the
country and attending them on high priority would go a long way
towards achieving LDN.

O.P. Yadav
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Dr. 0.P. Yadav, Director elected as Fellow of the Indian
National Science Academy: Dr. O.P. Yadav has been elected
as Fellow of the Indian National Science Academy (INSA),
New Delhi. He is an accomplished scientist and a coveted
Plant Breeder. Central focus of work of Dr. O.P. Yadav has
been strategic research to understand the adaptation
mechanism of crops to drought and to enhance drought
tolerance for water-limited environments using
conventional and modern tools that led to better
understanding of adaptation of crops to drought stress
conditions and in evolving appropriate strategies for
developing stress-adapted cultivars.

His strategic research on assessing the cytoplasmic effects on
disease incidence and agronomic traits in pearl millet has a
great relevance in hybrid breeding. The most immediate
impact of this research is the re-orientation of the crop
breeding activities for drought-prone areas and included
changes in objectives, base material for breeding and
approaches for selection.

The results of his research efforts have also led to release of
11 commercial cultivars including bio-fortifed hybrids and
varieties that are grown largely across different states. His
work has also resulted in the identification of several sources
of drought tolerance, and disease resistance; and
development of breeding material suitable for drought-
prone areas.

Dr. Yadav has more than three decades of experience of
research and management in the field of agriculture. He has
distinction of previously leading the pearl millet and maize
research programme of country as Coordinator of the All
India Project on Pearl Millet and Director of the ICAR-Indian
Institute of Maize Research.

Strategic research work of his team has been recognized at
international and national levels as seen in very high number
of publications (>200) in most reputed journals like Nature,
Theoretical and Applied Genetics, Crop Science, Euphytica,
Plant Breeding, Frontiers in Plant Science, PLoS One, Field
Crops Research, Experimental Agriculture etc.

Dr. Yadav has a rigorous exposure at international level. He
has been trained at the Harvard School of Business,
Massachusetts; Cornell University, Ithaca, New York; and
Institute of  Grassland and Environmental Research,
Aberystwyth, UK.

He is a widely travelled person in USA, UK, France, Germany,
Belgium, Switzerland, Mexico, Australia, Kenya, Ethiopia,
United Arab Emirates, Thailand, Tanzania, Singapore, Hong
Kong etc.
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He has taken several new initiatives to further enhance the
development and adoption of new agricultural technologies
forthe benefit of farmers.

His work has been recognized in form of the Fellowships of
the Indian National Science Academy (INSA), National
Academy of Agricultural Sciences (NAAS), Indian Society of
Genetics and Plant Breeding; and Best Institute Award to the
ICAR-Central Arid Zone Research Institute, Jodhpur during
his leadership.

Research Activities

Soil Water Retention in Dry Sandy Soil and Its Importance
in Crop Water Use Efficiency: Water is the most discussed
subject of today's life. It is required for each sphere of activity
of a common person irrespective of sector. Agriculture,
industry and domestic use are the major sectors where water
is consumed at the most. Application of water through
irrigation and then its utilisation by crops are the two major
key processes to describe water use in agriculture sector.
These processes are divided into two sub-processes: (i)
irrigation water applied on soil, and (ii) fraction of applied
water used by crops. In the first process, either groundwater
or surface water resources, e.g. canal water, river water,
pond water etc. are extracted from the sources and applied
on field soils by using centrifugal/submersible pumps.
Nowadays, the most efficient pressurized irrigation systems,
e.g., drippers, sprinklers etc., are abundantly used coupled
with solar photo-voltaic (PV) pumping system for its
withdrawal as well as distribution, however, the later needs
more focus than given presently. The second sub-process,
'fraction of applied water used by crops'is mostly dependent
on the inherent soil characteristics, which is reflected in soil
water retention behaviour and conductivity of water in soil
matrix.

Soil water retention and other soil hydraulic properties play a
crucial role in water use efficiency in agriculture sector. Soil
water retention behaviour defines the relations between
energy status and amount of water in soil. The energy level of
water in soil is governed by three major components: (i)
gravity, (ii) pressure, and (iii) osmosis, together denoted by
soil water potential. Most of the time soil remains below its
saturation state under field conditions, and hence, soil water
potential remains negative. In simple connotation, gravity
potential indicates the gravitational energy. Thus, deeper is
the soil layer from the reference surface level, lower is the
potential or higher is the suction or tension. Hence, water
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always flow from top soil layers towards deeper layers.
Pressure potential is also known as capillary potential or
matric potential and mostly depends on soil particle's
surface and pore space in soil matrix. In sandy soil, soil
moisture content is more governed by pore space than the
adsorption of water surrounding particles, which is
otherwise dominant in clayey soil. Osmotic potential is
governed by presence of salt content in soil water, and thus,
higher is the soil salinity, lower is the soil water potential.
Under such condition, plant's roots are unable to extract
water from soil in spite of high soil moisture content, and this
is often referred as physiologically dry soil. In Figure, typical
relationship between energy status of water and its content
is depicted for three soil textural groups. It is also known as
soil water retention curve and shows how the soil water
content changes with changes in soil water potential. In field,
we can measure either soil moisture content or soil water
potential to describe the soil moisture status. The steepness
of soil water retention curve indicates how tightly water is
held in soil matrix. It is visible from the graph that for light
textured soils, e.g., sandy soil, soil moisture content sharply
decreases with decrease in soil water potential orincrease in
soil water suction. Therefore, soil water content reduces
drastically when it dries after saturation. Moreover, soil
water content at field capacity, corresponding to a potential
of -0.33 bar or -330 mbar is higher in sandy loam soil and
loamy sand soil than sandy soil. Thus, available soil water to
be extractable by plant roots is higher in sandy loam soil than
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loam sand and sandy soil. Therefore, the major focus in water
management of arid agriculture should be on improving the
soil water retention or simply the pulling of soil water
retention curve slightly upward between -0.33 bar and -15
bar potential levels.

Priyabrata Santra, Mahesh Kumar and R.S. Yadav

Development of Web Enabled Soil Information System: Soil
sample archives are traditionally stored in small containers
with marked tags in a laboratory for any future use. Related
soil database generated from these samples are generally
available in hard copy either as bulletins or reports.
Sometimes, these database are also available in soft copy
format e.g. excel spreadsheets. For accessing specific
information on these soil samples or database, sometimes it
becomes difficult to identify the samples/information from
huge archive/database. For easy access to soil archives and
database, we have designed and developed “Mobile and
Web Enabled Barcoding System of Soil archives” to maintain
soil sample archives. We took all soil data and created
database for it, assigned Barcode number to each sample so
that we can scan a soil barcode and show all soils related
information. The application has the following two features:
(i) User access management and (ii) Add/Edit/Delete options
to update soil database. Further, new soil data can be easily
added in to the application. Using this system, simple
scanning of bar code attached with the sample container,
one can get essential information e.g. location, date of

000504 0]

Sample No.
Porject | Narmada_Canal |
Depth (cm)  20-60 ]
Year of Collection [ 2014-15 |
District [ Narmada Canal }
Tehsil [ sanchore |
Location/ Village [ village virva. |
Longitude [ 71.3854.1 ]
Latitude  25.039.1 ]
Land Use [ Wheat, Castor |

Crops

AaTge WET FaT AT JoTelt 1 Wi eie

Screen shot of mobile enabled soil information system
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collection, physiography, available nutrient contents etc.
User can use the application, with his login details (username
and password). All assigned database related to soil samples
will appear on computer/mobile screen.

Mahesh Kumar, R.S. Yadav and Priyabrata Santra

Meetings, Events and Trainings

62" Foundation Day of Institute was celebrated with
enthusiasm on October 1 through virtual mode. Dr.
T. Mohapatra, Secretary DARE and DG, ICAR was the Chief
Guest and Dr. S.K. Chaudhari, DDG (NRM) was the Guest of
Honour in this program. Dr. Mohapatra in his address
congratulated all the staff of the Institute on this occasion
and appreciated the accomplishments made during the year.
He expressed his happiness about the scientific and
infrastructural developments, especially at institute's
Regional Research Station at Leh. He appealed to the
scientists to strengthen R&D activities on value chain
development, gene prospecting of desert hardy plants,
product processing and value addition, solar farming, water
management, quality fodder production and also the new
challenges posed by locust invasion in arid region in recent
years. Dr. S.K. Chaudhari, DDG (NRM) also appreciated the
achievements of the Institute and congratulated the Director
and staff members on this occasion. He also delivered the
Foundation Day Lecture on 'Soil and Water Management:
Key to Agricultural Sustainability' covering various aspects
related to soil and water management in view of India's
commitment to achieving Sustainable Development Goals
and Land Degradation Neutrality. Gracing the occasion, three
former Directors of the Institute, viz. Dr. J. Venkateswarlu, Dr.
Pratap Narain and Dr. K.P.R. Vittal also shared their
reminiscences. Other eminent participants included Dr. J.S.
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ICAR-CAZRI 62" Foundation Day October 1, 2020
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Samra, former DDG (NRM) and Former Chairman of RAC,
ICAR-CAZRI; Dr. B. Venkateswarlu, Former Vice-Chancellor,
VNMKYV, Parbhani and Chairman of QRT, ICAR-CAZRI; Dr. S.
Bhaskar, ADG (AAF&CC); Dr. J.S. Sandhu, Vice-Chancellor of
SKN Agricultural University; Dr. B.R. Chaudhary, Vice-
Chancellor Agriculture University, Jodhpur, Former Vice-
Chancellors Dr. A.R. Pathak and Dr. A.K. Gehlot; Directors of
ICAR institutes and staff of CAZRI. Dr. O.P. Yadav, Director
welcomed the esteemed guests and highlighted the major
achievements and new initiatives taken in infrastructure
development and in delivering of improved technologies to
farming communities and other stakeholders during past
one year. Large number of retired employees of institute
along with other invited dignitaries also graced this
programme. On this occasion employees from scientific,
technical, administrative and supporting category were
awarded for their outstanding contributions in Institute
development.

Vigilance Awareness Week was celebrated from October 27
to November 3 on the theme “Vigilant India, Prosperous
India” to encourage all stakeholders to collectively
participate in the preventive vigilance measures, fight
against corruption, and raise public awareness regarding the
existence and gravity of the threat posed by corruption. The
'Integrity Pledge' was taken by all scientists, technical,
administrative and other staff of the institute.

National Unity Day was celebrated on October 31 to observe
the 144" birth anniversary of Sardar Vallabhbhai Patel. Dr.
O.P. Yadav, Director highlighted the importance of the
National Unity Day and recalled the works of Sardar Patel. An
oath was taken by all the staff members of the institute to
uphold the unity, integrity and safety of the nation.

National Integration Week was celebrated during
November 19-25. National Integration Pledge was taken by
the institute staff along with the Director to preserve and
strengthen the freedom and integrity of the Nation. Flag Day
was observed on November 24.

World Children's Day was celebrated on November 20 by
ENVIS RP on Combating Desertification at the institute. An
online poster competition for school children in two groups
(Class V- VII with a theme “Our Life during COVID— 19” and
Class VIII-X with a theme “A day to re-imagine a better future
for every child”) was organized. E-certificates were sent to
the winners as well as certification of participation to all the
participants.
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Constitution Day was celebrated on November 26 to
promote Constitution values among citizens. All the staff of
the institute, along with the Director took a pledge to make
India a sovereign, socialist, secular, democratic republic;
social, economic and political justice, freedom of speech; for
the protection of the constitution with dedication and
worship for all the citizens and to provide equal
opportunities to the citizens of India.

World Soil Health Day was celebrated to raise awareness on
importance and conservation of soil biodiversity for
prosperity and profitability on the theme “Keep soil alive” on
December 5 at KVK Pali. Mr. Rakesh Bhati, Representative
Chairman, Nagar Parishad, Pali was the Chief Guest of the
eventand about 105 farmers and farmwomen participatedin
this event. The programme was also organized at CAZRI, RRS
Bhuj and was attended by farmers of nearby villages. The
importance of soil testing was discussed and methods of soil
sample collection were demonstrated. Soil Health Cards

9

ICA:

were distributed to the farmers on this occasion.

by

National Energy Conservation Day was organized by ENVIS
RP on Combating Desertification via webinar on the theme
“Role of Agriculture Technology in National Energy
Conservation” on December 14. The programme was
focused on making awareness of climate change and global
warming by promoting efforts towards saving energy
resources. The speaker Dr. Dilip Jain, Head, Division of
Agricultural Engineering and Renewable Energy, ICAR-CAZRI,
Jodhpur elaborated on the objective of how to increase mass
awareness about the importance of energy conservation.

Swachhata Pakhwada was organized during December
16—-31 attheinstitute and its Regional Research Stations with
the objective of bringing focus on the issues and practices of
cleanliness. An oath was taken by all the staff members of the
institute to uphold cleanliness. On this occasion, an online
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drawing competition was also organized on the theme
“Cleanliness, the only protection during COVID-19” for the
students of 5"-8" class and on the theme “Your innovative
ideas on how to keep your environment clean” for the
students of 9"-12" class by ENVIS RP on Combating
Desertification. E-certificates were given to the winners and
participants.

k. o

Rashtriya Kisan Diwas was organized at the institute on
December 23. Twenty farmers from Utambar, Kudiyala, Birai
and Gopalsar villages in Balesar block, Jodhpur district visited
the institute in the batches of five farmers each. The farmers
shared the feedback on the crop and livestock based
demonstrations organized in kharif 2020. The discussion was
also held on the on-going demonstrations of scientific
practices comprised of improved cultivars, seed treatment
with bio-fertilizers, line sowing and nutrient management in
cumin and mustard organized during rabi 2020. Battery
operated sprayers were also distributed to these farmers
under SCSP.

150" Birth Anniversary of Mahatma Gandhi was
celebrated on October 2 by ENVIS Centre on Combating
Desertification, CAZRI on the theme “The Father of the
Nation Mahatma Gandhi and Environment” through virtual
mode. An online painting competition was organized during
the celebration. The schedule of the competition was widely
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circulated among the schools. In total, 24 students from
various schools participated and submitted their paintings
online. E-certificates were sent to the winners and
participants.

Research Advisory Committee (RAC) meeting was held on
November 7 under the Chairmanship of Dr. B.
Venkateswarlu, Former Vice-Chancellor, VNMKYV, Parbhani,
Maharashtra through online mode due to COVID pandemic.
RAC members Dr. S. Bhaskar, ADG (AAF&CC), ICAR; Dr. A.R.
Sharma, Director (Research), RLBCAU, Jhansi; Dr. B.B. Singh,
Former ADG (O&P), ICAR, New Delhi; Dr. A.K. Vasisht, Former
ADG (PIM), ICAR; Dr. B.S. Prakash, Former ADG (AN), ICAR;
and Dr. B.S. Dwivedi, Head, Division of Soil Science and
Agricultural Chemistry, IARI, New Delhi, Dr. O.P. Yaday,
Director, CAZRI and Dr. P. Santra, Member Secretary were
present in the meeting. The RAC Chairman and members
interacted with Heads of Divisions/Regional Research
Stations and discussed the on-going research programs. The
virtual visit of field experiments including a birds-eye-view of
the research farm was also conducted. The excellent
maintenance of field experiments and the mechanization in
the farm were highly appreciated by RAC.

afta sreieer Tam, a8 A
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Research Facility at CAZRI-RRS, Leh was inaugurated by
the Hon'ble Union Minister of Agriculture and Farmers
Welfare, Sh. Narendra Singh Tomar on December 21. Hon'ble
minister appreciated ICAR for addressing various R&D issues
related to Cold Desert and expressed his happiness that
Council has developed very good infrastructure in Leh-
Ladakh that is completely dedicated to the area-specific
research. He opined that the station at Leh would help
developing Ladakhi agriculture, horticulture and animal
husbandry as remunerative profession. Mr. Parshottam
Rupala, Minister of State for Agriculture and Farmers Welfare
expressed satisfaction that ICAR has developed an excellent
state of art R&D facility in Leh in form of Regional Research
Station (RRS) of CAZRI. He was hopeful that the new facility
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being inaugurated would help in developing technologies for
sustainable development of agriculture and animal
husbandry in climatically one of the most challenged region.
Mr. JT. Namgyal, Member of Parliament from Laddakh
thanked Government of India and ICAR for providing
research facility in Cold Desert areas, which has a very fragile
ecosystem and vulnerable to climate change. He appreciated
the Director of the institute and scientists and other staff
of RRS Leh for their untiring efforts and making their
presence felt in remote villages of the region through various
outreach programs launched by ICAR. Dr T. Mohapatra,
Secretary DARE and DG ICAR mentioned the genesis for
establishing a research facility in the form of a RRS of CAZRI,
Jodhpur, which has enormous accomplishments in the
development of desert. He underlined the role of CAZRI in
initiating focused R&D activities for cold arid regions. He felt
satisfaction that the station has been successful in reaching a
large number of Ladakhifarmers. Mr Sanjay Singh, Additional
Secretary, DARE and Secretary, ICAR welcomed the
dignitaries and guests and briefed about the inaugural
program of the building of RRS Leh. Dr. S.K. Chaudhari, DDG
(NRM) ICAR outlined about the facilities created at Leh and
mentioned that issues of cold arid regions would be
addressed in a sustainable way. The Inaugural ceremony,
organized virtually, was also attended by Vice-Chancellors of
Universities, DDGs, ADGs, Directors and scientists of ICAR. A
short video depicting the building and other facilities of RRS
Leh was also shown on this occasion.

ufedieres atda uR fawd} Srfonar &7 23 fwR &1 Fwm=
H SIS BT 137 | HRIHA & R Sfafey fFraeres <. s,
ITEd = ST TR & oAU TSI HISTH T8 R & HEed Bl
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Hindi workshop on Immunity was organized in the institute
on December 23. The Chief Guest of the program Dr. O.P.
Yadav, Director, CAZRI highlighted the importance of freshly
cooked food and suggested using coarse grains like bajra,
barley, ragi and jowar for good health. Dr. Yadav also stressed
on the use of vegetarian food and seasonal vegetables and
fruits.
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Dr. Mahesh Kumar, Senior Scientist to Principal Scientist,
w.e.f. April 16,2018

e Dr. Ritu Mawar, Senior Scientist to Principal Scientist,
w.e.f.June 25,2018

e Dr. Bhagwat Singh Rathore, Senior Scientist to Principal
Scientist, w.e.f. August 13,2018

e Dr. Ranjeet Singh Yadav, Senior Scientist to Principal
Scientist, w.e.f. April 10,2018

e Dr. Surendra Poonia, Senior Scientist to Principal
Scientist, w.e.f. November 27,2018

e Dr. Anurag Saxena, Principal Scientist (Agronomy), ICAR-
CAZRIRRS, Leh to ICAR-NDRI, Karnal w.e.f. November 28,
2020

e Mr. Ravindra Singh Shekhawat, Scientist (Agril.
Economics), ICAR-IASRI, New Delhi to ICAR-CAZRI RRS,
Bikaner w.e.f. November9, 2020

e Dr. K.K. Meena, Senior Scientist (Agril. Microbiology),
ICAR-NIASM, Baramatito ICAR-CAZRIw.e.f. Dec. 1, 2020

e October: Sh. Suresh, SSS (Safaiwala)

e November: Sh. Kishan Lal, SSS, Dr. Shalander Kumar,
Principal Scientist (Voluntary retirement)

December: Sh. Mohan Lal Karela, TO; Sh. Ramesh Kumar,
AO; Sh. Keshu Lal, STA; Sh. Ramchandra, Technician

¢ November6:Sh. Hukam Singh, Technical Assistant

e December12:Sh. Bhikh Singh Shekhawat, SSS
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