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Nanotechnology in broad sense signifies the
understanding and controlling the properties of
matter at dimensions of roughly 1 to 100 nano-
meters. Two principal factors cause the
properties of nanomaterials to differ significantly
from other materials: increased relative surface
area, and quantum effects. As a particle
decreases in size, the surface area increases and a
greater proportion of atoms are found at the
surface compared to those inside. As growth and
catalytic chemical reactions occur at surfaces,
nano-particulate form is much more reactive than
the same mass of material made up of larger
particles. Improved catalytic action of nano
products can thus significantly enhance
decomposition of hazardous waste and contribute towards
environmental protection. In tandem with surface-area effects, quantum
effects can begin to dominate the properties of matter as size is reduced to
nanoscale. These can affect the optical, electrical and magnetic behaviour
of materials.

Development of specific nano-materials and designs has contributed
significantly towards new diagnostic techniques and tools in the fields of
communication and resource utilization besides medical and agricultural
sciences. These applications finally aim at sustenance through more
efficient system approach coupled with environmental benefits.
Nanotechnology has the potential to positively impact the agri-food
sector, mainly by (i) sustainable intensification in agriculture through
nano-pesticides and nano-fertilizers, (ii) improve the quality of the soil
using nano-zeolites and hydrogels, (iii) stimulate plant growth using nano-
materials like SiO,, TiO,, and carbon nanotubes, (iv) provide safeguard
against contamination and enhancing shelf-life through edible nano-
coatings (v) provide smart monitoring of fields using nano-sensors and
wireless communication devices (vi) reduce use of fertilizers, energy and
water and also emissions of greenhouse gases by enhanced biomass
recycling and (vii) better monitoring of food supply chain with efficient
communication. This would improve food productivity and security, to
match the predicted rise in global population.

CAZRI is one of the first Institutes in NARS to initiate work on use of
nanotechnology in agriculture. The Institute initially attempted
biological/bioinspired and chemical synthesis of nano-particles of
different metals with an aim to break decades old conundrum of low
fertilizers-use efficiency. The technology developed by the institute is
being passed on to stakeholders through Business Development Model.
This work is now being taken up to next higher level by shifting the focus
from whole organisms to cellular and sub-cellular level.
Nanotechnology represents a continuous human quest for
miniaturization. Convergence of nanotechnology with biotechnology,
information technology, and cognitive science in future has the capacity to
reshape social, economic and technological landscapes. The future, thus
could change very rapidly. But to keep future secure, a closer socio-
technical watch with anticipatory governance could be necessary. This
shall call for development of new approaches for conducting research, its
evaluation and applicability, and assessment for safeguarding the interest
of all stakeholders covering large span of producers and consumers in
hitherto unknown but rapidly evolving scenario.

O.P. Yadav
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Research Activities

Development of a Large-size Solar PV Dryer cum

Winnower: A modular PV dryer cum winnower was designed
and fabricated with alternative materials such as slotted iron
angle, fibre glass sheet, etc. to eliminate the need of welding
the frame and to avoid the problems of carrying heavy
structure to the field. After initial testing, an up-scaled
portable PV dryer with six detachable modules, including pre
air-heating tunnel with fan and compatible PV module (75
Wp) with storage battery back-up (40 Ah) was developed and
installed at Krishi Vigyan Kendra, Pali to dehydrate 100-150
kg fruits/vegetables per day. With the use of a pre-heating
tunnel (3.7 m length), the thermal gradient inside the drying
chamber was reduced from 5-6°C to 2-2.5°C leading to
uniform solar drying. The battery back-up (40 Ah) helped
continued drying even during cloudy weather. The device has
been tested for dehydrating fenugreek, mint leaves and
Prosopis cineraria pods, etc. Better retention of colour and
aroma was observed in the dried products. In addition to
drying, the device can be used for winnowing 200-300 kg
grain from threshed material in a day and also for lighting

during night.
-A.K. Singh, Surendra Poonia, P. Santra, Dilip Jain and
Dheeraj Singh

Uses of Oxidized Lignite Waste: Lignite is popularly known
as 'Brown Coal'. Each mining area of lignite has 5-8% oxidized
layer popularly known as 'Leornadite' which is dark brown in
colour with low heating value and is generally not utilized. A
process of preparing humic acid from this oxidized lignite
(leornadite) had been developed at the institute but even
after this a significant amount is left unutilized. This waste
can absorb water 1.5-2 times of its weight. Therefore, a
method has been developed to use this for growing seedling
in nursery and as a soil additive. Highest germination (95%)
of tomato seeds was observed in medium consisting of 50%
each of leornadite waste and cocopeat which was
comparable to that in cocopeat alone conventionally used
for this purpose. Thus, the leornadite waste left after humic
acid extraction can be used for raising vegetable seedlings

and for enhancing water holding capacity of soils.

-Praveen Kumar, N.R. Panwar, R.C. Kasana and U. Burman
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Meetings, Events and Trainings

CAZRI-Foundation Day Celebration: Central Arid Zone
Research Institute celebrated its 57" Foundation day on 1%
October. Dr. Gurbachan Singh, Chairman, Agricultural
Scientists Recruitment Board, New Delhi graced the occasion
as the Chief Guest and delivered Foundation Day Lecture on
'Climate Resilient Agriculture: A Way Forward'. He
emphasized the need of contingency plans to cope up with
weather aberrations and development of integrated farming
system models to reduce risk and assure sustainable
livelihood in arid regions. He praised the scientific
community for developing climate resilient agricultural and
livestock management practices in consultation with farming
community of arid Rajasthan. Dr. Gurbachan Singh and other
dignitaries visited 'Crop Cafeteria' having 90 improved
cultivars of major crops of the region, as well as the ongoing
field experimentsin the institute.

Dr. K.P.R. Vittal, Ex-Director, CAZRI, Jodhpur and NIASM,
Baramati was the Guest of Honour. Dr. O.P. Yaday, Director,
presented overview of achievements and new initiatives
taken by institute during last one year like commercialization
of nano-fertilizers, improvement of clusterbean and pearl
millet, seed production of pulses, development of wind
tunnel facility for wind erosion simulation studies etc. The
efforts of CAZRI KVK, Pali for facilitating Kharchi Gram
Panchayat for conservation of Kharchiya wheat variety which
was recently awarded Plant Genome Saviour Community
Award of Rs. Ten lakh by PPV& FRA, New Delhi, were also
appreciated. On this occasion, staff members (Sri Roop Singh,
Dharmendra Bohra, Amit Kumar Singh, Girdhari Ram, Fateh
Singh, Manohar Singh, Puna Ram, Jasraj Jaipal and Mrs.

Basanti) were facilitated for their outstanding contribution.
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Two bulletins viz. 'Wind erosion and its control in western
Rajasthan' and 'Guar production, utilization and marketing:
Current scenario and future prospects'; and two CDs on
endangered medicinal plants of western Rajasthan — 'Peepli
Thor', and 'Luptaprai Ceropegia ka sarankshan evam
samvardhan' were released on this occasion. Dr. Balraj Singh,
Vice Chancellor, Agriculture University, Jodhpur; Dr. J.P.
Gupta, Ex. Head of Division, CAZRI also graced the event
along withretired scientists and other staff of the institute.

Agri-based Small Scale Entrepreneurship Development for
Livelihood Security: An off-campus training on 'Agri-based
small scale entrepreneurship development for livelihood
security of farmers in arid region' was organized under ICAR-
ICARDA project during 7-9 December at Utamber village of
Balesar tehsil. The programme was attended by 150 farmers
including 52 women. During his inaugural address, Director
Dr. O.P. Yadav advised farmers to adopt new agricultural
technologies for enhancing farm productivity and family
income. The program comprised of lectures and practical
sessions including hands-on training to the farmers. Major
topics covered in the training program were nursery
development for integrated vegetable production, suitable
crops for horticultural plantation and orchard development,
dairy development and management, mushroom

production, vermi-composting, Azolla production
technology, post-harvest technology, food preservation,
protected cultivation, fodder production, solar devices for
farming community, etc. Information was also provided
about various government schemes supporting the home-
scale and small-scale entrepreneur development (grih and
laghu udyog) relevant to farming community.

World Soil Day: World Soil Day was organized on 5
December by Krishi Vigyan Kendra, Jodhpur at village Palari
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Ranwata. The programme was inaugurated by Chief Guest
Shri Chiman Singh Dedu, Pradhan, Panchayat Samiti
Bhopalgarh. Soil health cards were distributed to farmers. Dr.
O.P. Yadav, Director chaired the programme and he
emphasized the importance of Soil Health Cards. He called
upon the farmers to recycle soil nutrients for maintaining soil
health. He also advised the farming community to grow low
water consuming crops in arid region. Dr. A.K. Misra
emphasized the use of green-fodder and mineral mixture in
livestock feed for better production and productivity. Dr. S.K.
Sharma, Head, KVK, Jodhpur gave detailed information on
soil sample collection and composting on farmers' fields. Dr.
N.R. Panwar narrated about the reclamation of problematic
soils.

Agriculture Education Day: Agriculture Education day was
celebrated on 3 December on the occasion of birthday
anniversary of Bharat Ratna Dr. Rajendra Prasad on the
theme 'Promoting Girls in Agriculture Education'. In the
forenoon, about 70 girl students along with their teachers
from Agarwal Jamuna Devi Senior Secondary Girls School,
Jodhpur visited Agriculture Technology Information Centre
(ATIC) and solar energy yard to get acquainted with various
CAZRI technologies, use of solar energy and appliances.
Students visited Desert Botanical Garden to know about
endangered plant species and medicinal plants of desert.
They also visited the horticulture block, organic farm and
integrated farming system unit. Later in the afternoon, the
main function was held in the auditorium, graced by Dr. S.
Srinivas Rao, General Manager, Regional Remote Sensing
Centre of ISRO (Indian Space Research Organization),
Jodhpur who sensitized the students about space technology
and various programmes launched by ISRO. Dr. O.P. Yadavy,
Director motivated the girls for considering agriculture as an
option in their career. He explained the role of agricultural
scientist who gets a novel opportunity to work in the field
with farmers who in turn produces food grains for country's
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population. Dr.S.P.S. Tanwar, convener, HRD unit spoke about
'Career and scope in Agriculture'. Dr. P. Santra made a
presentation on 'Use of Solar Energy in Agriculture'
explaining scientific aspects of harnessing solar energy. A
quiz was organized for the students and prizes were given to
winning participants.

The institute ORT team (Dr. B.Venkateswarlu, Chairman and
members, Dr. G.R. Korwar, Dr. Bijay Singh, Dr. S.K. Gupta and
Dr. Ramachandran) visited RRS-Jaisalmer from 13 to 15
November . They appreciated the research work and asked
scientists to focus on doubling the Farmers' income. The QRT
members also met the representatives of Rajasthan
Renewable Energy Corporation Limited and firms involved in
production of renewable energy to discuss policy and
technological options for optimum utilization of land

resources.

Consultation Meeting on Solar, Wind, Hybrid Power and
Agriculture: A consultation meeting was held on 14
November at Jaisalmer between members of QRT and
personals of Rajasthan Renewable Energy Corporation
Limited (RRECL), stationed both at Jaipur and Jaisalmer,
representatives of Suzlon Global Services Ltd., Jaisalmer and
Wind World Energy Ltd., Jaisalmer to explore the possibilities
of potential of solar-wind hybrid power generation together
with agriculture for optimum land utilization. The meeting
was chaired by Dr. J.S. Samra (Chairman, RAC). It was
emphasized toinitiate studies related to impact of these new
land-use activities (solar and wind power generation) on soil
erosion. The team visited the 1-MW solar power plant of

Lanco Solar Energy Pvt. Ltd. at Lathi and wind turbine site of

Suzlon Global Services Ltd. in Tejuva at Jaisalmer.
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Workshop on 'Pomegranate for Diversified Farming': The
workshop was organized on 27 December at village
Budiwara, Balotra, Barmer district. About 200 farmers from
Barmer district participated in this workshop. Dr. O.P. Yaday,
Director was the chief guest of the workshop. He highlighted
the importance of pomegranate for its nutritional as well as
economic security in the Thar Desert. Institute scientists,
officials from line departments, KVKs, NGOs, SHGs and input
suppliers discussed various aspects related to pomegranate
cultivation. In this workshop, specific issues related to
pomegranate like site specific input management, canopy
management, strategic approaches for production of export
quality fruit, water management, effective management of
rodents, utilization of unmarketable fruits and use of solar
systems in pomegranate cultivation were discussed by

speakers. Soil health cards were also distributed to 11

pomegranate farmers. The workshop was funded by ICARDA,
New Delhi.

Training on 'Small Scale Entrepreneurial Ventures to Boost

Income of Farmers in Arid Zone': A Model Training Course
(MTC), sponsored by the Directorate of Extension, Ministry of
Agriculture & Farmers' Welfare, GOI, New Delhi was
organized at the institute during 1-8 November. A total of 29
officials from Jammu & Kashmir, Delhi, Punjab, Rajasthan,
Gujarat, Andhra Pradesh, Tamil Nadu and Karnataka attended
the course. The objective was to provide a comprehensive
understanding of process of entrepreneurship development.
Dr. G.S. Toteja, Director, Desert Medicine Research Centre
(ICMR), Chief Guest at inaugural session, appreciated the
contribution of ICAR in providing food security to over a
billion people. Dr. O.P. Yadav, Director, advised the
participants toinclude entrepreneurship component through
establishing various small scale enterprises in agriculture and
allied sectors to enhance income of farmers. The valedictory
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session was held on 8 November. Chief Guest, Dr. V.P. Chahal,
ADG, Agriculture Extension, ICAR, highlighted the

significance of small scale entrepreneurial ventures for small
and marginal farmers of arid zone.

Jai Kisan Jai Vigyan Week was organized by Krishi Vigyan
Kendra, Jodhpur from 23 to 29 December. A farmers-
scientists dialogue was held on 23 December in which 30
farmers from Nagaur and 40 from Jodhpur district
participated. Their queries were satisfied and they were
apprised of the latest agricultural technologies. On 26
December, debate and quiz contests were organized in KVK
campus for the students of Adarsh Navodya Shikshan
Santhan, Merta City. Farmers-scientists interaction meeting
was organized in Lordi Dejgara village on 27 December.
Exhibition of latest technologies was held on 28 December in
Jelu village of Tenwari Panchayat Samiti and a farmers'
awareness programme was also conducted. On 29 December,
the women farmers of Chokha village were briefed about the
benefits of use ofimproved farmimplements.

The Institute Management Committee meeting was held on
30 December. Summary of the research achievements was
presented by Dr. R.K. Kaul. CAO and FAO presented the
administrative and finance agenda of the institute
respectively.
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Institute Research Council meeting was held on 5
November under the chairmanship of the director. Heads of
divisions and Regional Research Stations and scientists from
CAZRI, Jodhpurattended the meeting. Ten new projects were
approved inthe IRC meeting.

MoA with Sabujshakti Energy Revolution Pvt. Ltd.: The
institute signed a MoA with M/s Sabujshakti Energy
Revolution Pvt. Ltd., Hooghly (West Bengal) on 15 December
for commercialization of 'Solar PV Duster' and 'Three in one
Solar Device'. Shri Goutam Bhattacharjee, Director of
Sabujshakti Energy Revolution Pvt. Ltd. showed keen interest
in the technology related to solar devices during his visit to
the institute on 14 December. The issues related to designs
and materials were discussed with the scientific team
involved in the development of the devices and the MoA was
signed between the two parties.

Swachhata Pakhwada was organized during 2-16 October.
Scientists, technical officers and all other staff members
participated in the cleanliness drive within and around the
campus. The Director gave emphasis on continuing such

activities infuture for a clean campus and its surroundings.

Institute organized Vigilance Awareness Week from 31
October to 5 November. All the staff took a pledge for
promoting integrity, transparency and accountability in public
life. On 2 November, Shri Harish Chandra Sharma, SP, CBI
spoke on public participation to promote fidelity and truth
and to eliminate corruption.

Rashtriya Ekta Diwas (National Unity Day) was observed as
a commemoration of the birth anniversary of Sardar
Vallabhbhai Patel on 31 October. A pledge was administered
inthis regard to the staff members by the director.
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On the occasion of the Constitution Day on 26 November the
Director, scientists, officers and employees, read the
preamble of the Constitution.

Dr. A.K. Misra was awarded 'Fellow of Animal Nutrition
Association, India' at X" Biennial ANACON-2016 held at
Tirupatiduring 9-11 November.

Dr. N.A. Vijay Avinashlingam received 'ISEE Fellow' from
Indian Society of Extension Education during National
Seminar on 'Information and Communication Management
Concerning Climate Smart Agriculture for Sustainable
Development and Poverty Alleviation' held at Rajmata
Vijayaraje Scindhia Krishi Vishwa Vidyalaya, Gwalior during
28-30 November.

Dr. Pratibha Tewari was given Outstanding Scientist award in
4™ International Conference on Recent Advances in
Agriculture and Horticulture Sciences 2016 held at Jodhpur
during 30-31 December.

Dr. Pratibha Tewari was awarded Dr. Gorakh Prasad Vigyan
Purashkar - 2015 by Vigyan Parishad, Prayag for outstanding
writingin Hindi.

e October 1: Dr. Gurbachan Singh, Chairman ASRB; Dr.
K.P.R. Vittal, Former Director CAZRI and NIASM, Dr.
Balraj Singh, VC, Agricultural University, Jodhpur

o November 2: Shri H.C. Sharma, SP, CBI &ACB, Jodhpur

o November 8: Dr. V.P. Chahal, ADG (AE), ICAR, New
Delhi

o November 19: Dr.
International

o November 30: Dr. S.K. Singh, Director, NBSS&LUP,
Nagpur visited RRS, Jaisalmer

o December 9: Dr. Laxman Singh Rathore, Former DG,
IMD, P.R. of India with WMO, Vice-Chair-
Intergovernmental Board for Climate Services, UN; Dr.

Edvin Southern, Bioversity
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J.S. Samra, Chairman, CAZRI RAC and Ex-Chairman
NARA, New Delhi; Dr. B.L. Jalali, Former Director
Research, HAU, Hissar

December 20: Indian Forest Service (IFS) Officers
(Trainees of Refresher Course organized at AFRI),
along with Shri N.K. Vasu, Director, AFRI, Jodhpur
visited CAZRI Experimental Area, Chandan, Jaisalmer
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Visits Abroad

Dr. Priyabrata Santra participated in a workshop/
training on 'Digital Agriculture for Food and Soil
Security: Training Agricultural Trade Partners (India)'
at University of Sydney, Australia under Australia
Award Fellowship during 6-19 November sponsored
by the Department of Foreign Affairs and Trade (DFAT)
under Australia Award Fellowship scheme.

Dr. Dheeraj Singh attended the international
conference on 'Challenging Food Systems and their
Roles in Nutrition and Health' at Addis Ababa, Ethiopia
during 24-26 November.

Sh. Suresh Chandra Roj, Technical Assistant (T-3) from
CAZRI, Jodhpur to CAZRI RRS, Jaisalmer on November 28

Sh. Mangi Lal Meena, Assistant from CAZRI RRS, Pali to
CAZRI KVK, Bhuj on November 28
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e  Sh. Babu Lal Lathar, Sr. Clerk from CAZRI, Jodhpur to
CAZRI RRS, Pali on November 28

Appointments/Joinings

e Shri Om Prakash as Scientist (AS&PE) on October 14 at
CAZRI, Jodhpur

° Dr. Sanjeev Kumar Chauhan as Head, CAZRI-RRS, Leh on
November 9 at Leh

e Sh. Gopa Ram S/o Sh. Basri Ram; Sh. Ganga Ram S/o Sh.
Birda Ram; Sh. Jala Ram S/o Sh. Bhaga Ram; Sh. Dhan
Singh S/o Sh. Mohan Singh; Smt. Sua W/o Sh. Pukh Raj
as Skilled Support Staff on November 4 at Jodhpur

e Sh. Ramiya (Rama) S/o Sh. Meghji as Skilled Support
Staff on November 1 at Pali

e  Sh. Sohan Lal S/o Sh. Shivji as Skilled Support Staff on
November 3 at Pali

e Sh. Gayad Singh S/o Sh. Kan Singh as Skilled Support
Staff on November 1 at Jaisalmer

e  Sh. Baldev Ram S/o Sh. Harji Ram as Skilled Support
Staff on November 4 at Beriganga area

e Smt. Kamla W/o Sh. Rama Kishan; Sh. Kishan Lal S/o Sh.
Ratan Lal as Skilled Support Staff on November 5 at
Bikaner

e October: Sh. Arjun S/o Sh. Nainu Ram, Skilled Support
Staff

¢ November: Sh. V.P. Sathyadevan, Private Secretary, Smt.
Vimla, Skilled Support Staff

o December: Dr. V.K. Manga, Principal Scientist, Dr. PK.
Malviya, Principal Scientist, Sh. Ashok Gehlot, STO, Sh.
Mahendra Joshi, Assistant, Sh. Raj Narain Joshi, Assistant
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