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Country has witnessed rolling out of New Educa-

tion Policy 2020 by government of India on 29 ™
July 2020. NEP has pitched for development of an
enlightened, socially conscious, knowledgeable,
and skilled nation at the societal level through
higher education that can find and implement ro-
bust solutions to its own problems. Higher educa-
tion must form the basis for knowledge creation and innovation
thereby contributing to a growing national economy. NEP has
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dent completes a rigorous research project in their major area(s)
of study.

This new pattern of education adopted by Education Ministry has many similarities with Agriculture
education in India initiated way back in the year 1960 with the establishment of the first Agriculture
University 0GB Pant University of Agriculture & Te
years degree programme is going to herald a new era in the country and will create a right ecosys-
tem for research. The focus of NEP has also been put on to setting up start -up incubation centres;
technology development centres; centres in frontier areas of research; greater industry -academic
linkages; and interdisciplinary research. Pantnagar University has already taken initiative in this di-
rection by setting up Pant Business Park (PBP). Another feature of NEP is setting up of NRF (National
Research Foundation), which will function to help enable and support a vibrant research and innova-
tion culture across HEIs, research labs, and other research organizations. The NRF will competitively
fund research in all disciplines. Successful research will be recognized, and where relevant, imple-
mented through close linkages with governmental agencies. The role of ICAR is also going to change
as it will be Standard Setting Agency rather than regulating agency, however it will keep on support-
ing research through different schemes. Therefore, Agricultural scientists will have dual opportuni-
ties of funding from NRF and ICAR. Those who will understand NRF and will strike a balance between
NRF and ICAR will be the winner. Pantvarsity has always proved that it know how to cope up with
changing conditions. The prestigious ICAR Best Institutions Award-2020 is the testimony of its excel-
lence. | congratulate entire family of Pantnagar and its chief of family Honourable Vice -Chancellor
for this unique achievement.
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Editorial Desk

Honourable Prime Minister Shri Narendra Modi Ji has rightly underlined
the importance of agriculture sector in Indian economy. He mentioned
and | quote that "The agriculture sector has a very important role to play

in making India a five trillion -dollar economy. If we consider the GDP
data of the Quarter -1 of current fiscal year, it profoundly justified what
honourable Prime Minister said. The GDP of Q-1 was worst hit by covid -19 pandemic
as it shrunk by 23.9 %, while that of agriculture increased by 3.4%. Government of In-
dia through states and different agencies is focusing on formulating a cash crop and
export centric farming system.

On other hand, the agriculture -driven growth, poverty reduction, and food security
are at risk. Climate change is already i mpac
most food-insecure regions. In 2020, shocks related to climate change, conflict, pests
and emerging infectious diseases are hurting food production, disrupting supply

chains and stressing peoplebds abilitAoundo acc
821 million people on our planet are going hungry while 1.9 billion are suffering from
the ill effects of over wei ght and obesity. The things

five decades data reveals that agricultural production is increasing by 3.7 times,
whereas, our population is increasing by 2.55 times that means still 45 % increase in
per person food production which makes India not only food self sufficient but ex-
porter too. The contribution of agriculture to the GVA has decreased from 18.2% in
2014-15 to 16.5% in 2019-20. The decline was mainly due to a decrease in share of
GVA of crops from 11.2% in 201415 to 10% in 201718. The share has been declining
on account of relatively higher growth performance of non -agricultural sectors. There
is chance to go ahead with innovations which will certainly pay in coming days not as
production but hike in farmers income and share in national GDP. India can easily be-
come a global power in food industry, if suitable ecosystem of food processing is cre-
ated. Sensible efforts in food production and processing will greatly help country in
realizing the dream of Prime Minister.

The problems of pathogens, electronic waste and plastics are going to be upcoming
threats not to our society only but agriculture sector too. The patents obtained, in
different fields, by scientists of the University are really going to prove a landmark
for future research and development.

éeéeé. Edn-Choiref éeé.


https://www.globalagriculture.org/report-topics/hunger-in-times-of-plenty/hunger-in-times-of-plenty.html
https://www.globalagriculture.org/report-topics/health.html
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Research Story

The story of e -waste management through microorganisms: A Patent

Publishing a patent for e -waste management by using bacterial consor-
tium was a long journey which was started in early 2002 by constructing
artificial soil beds at adjacent Net House facility of Microbiology Depart-

| ment, CBSH, GBPUAT, Pantnagar. The team started working on polymer
biodegradation using indigenous microorganisms with special reference
to plastic polymers since then. It was until 2005, after 3 years of rigorous hard work,
first financial support was granted from Department of Biotechnology, New Delhi to
the research team leader Dr. Reeta Goel (Prof. & former Head, Dept. of Microbiology,
GBPUAT, Pantnagar). Thereafter, there was no looking back. Research team has al-
ready published more than 20 research papers in various reputed international jour-
nals along with 3 Indian and 1 US patent related to biodegradation of polymers. Later
during the process, e-waste has also get attention due to its harmful impacts on hu-
man as well as on environment and thus initiated in -depth exploration of indigenous
microorganisms for e-waste biodegradation and management.

In recent decades, the world has witnessed a technological development fueled by
continuous demand for latest gadgets and devices. In no case, this revolution will de-
cline, thus making electronic waste; a major global issue. Recently estimated data

In picture: E-waste, its granules, overview of biodegradation strategy and SEM micro-
graphs of non-degraded and degraded ewaste

Contdn -
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shows that in 2019, the worldwide generation of e -waste was approximately 53.6Mt,
of which only about 17.4% of e -waste was collected and recycled and other 82.6% was
not even documented. Therefore, the main target of the project was to find an eco -
friendly, cost effective and sustainable approach to deal with e -waste while conven-
tional methods does not offer the same. Since, e -waste contains heterogeneous and
complex blends of many polymers, in this patent (Process of e -waste biodegradation
in presence of bacterial consortium Patent Application no. 201811049946), indigenous
potential bacterial strains and their predefined bacterial consortium (Patent No. US
9,057,058 B2) was used to degrade e-waste plastics particularly granulated computer
keyboards and the biodegradation study was conducted in soil ecosystem under natu-
ral conditions at experimental net house in presence of bacterial consortium.

Under laboratory condition, it was found that the bacterial consortium was started to
biodegrade e-waste after 24 hrs. of incubation. While the biodegradation in soil pit
was kept for 9 months under natural condition. Thereafter, recovered biodegraded e -
waste has been analyzed through diversified techniques including Fourier Transform -
Infrared Spectroscopy (FT-IR); Thermogravimetric -Derivative Thermogravimetry -
Differential Thermal Analysis (TG -DTGDTA); Scanning Electron Microscopy Energy
Dispersive Xray (SEMEDX) and Elemental analysis, respectively. The result obtained
was clearly indicated that the physico -
chemical changes in e-waste polymers
backbone suggesting the successful bio-
degradati on of t he
threat. Therefore, this invention provides
direct and standardized process for e -
waste biodegradation in presence of bac-
terial consortium, unlikely, to existing
conventional practices.

Beside patent, other major significance/achievements during this project are summa-
rized below:

1. Five potential bacteria namely Achromobacterinsolitus strain PE2 (MF943156),
Acinetobacter nosocomialis strain PE5 (MF943157), Pseudomonas sp. strain PES8
(MF943158/CP043311),Pseudomonas aeruginosastrain PE10 (MF943159) andStenotro-
phomonas pavanii strain PE15 (MF943160) are also identified as ewaste degraders.

Contdn
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2. Their 16S rDNA sequences have been deposited in NCBI Gen Bank database for
their easy accessibility to scientific community.

3. Pseudomonassp. strain PE8 (CP043311) was significantly found to be novel cul-
ture and its complete genome sequencing has been done. Genome sequence can
be accessed to NCBI Gen Bank with accession no: CP043311 (Kirdat,K., Deb-
barma,P., Narawade,N., Suyal,D., Thorat,V., Shouche,Y., Goel,R. and Yadav,A.
(2019). Whole-genome Sequencing of ewaste polymer degrading bacterium Pseu-
domonassp. strain PES8).

4. The team also received UttarakB2009dn Gover.
Science and Technology for publishing research paper from this project in Waste
Management journal (Impact Factor: 5.448) (Debbarma, P., Zaidi, M. G. H.,

Kumar, S., Raghuwanshi, S., Yadav, A., Souche, Y. & Goel, R. (2018). Selection of

potential bacterial strains to develop bacterial consortia for the remediation of e -

waste and itsin situ implications. Waste Management 79(2018), 526-536).

Conclusively, the findings from this research work could be explored for large
scale biodegradation of synthetic polymeric e -waste subsequently. Therefore, this
patent provides degradation and/or fermentation platform for biological recycling

of e-waste under natural conditions. Further, it will enrich the e  -waste degrading
bacteria database and this will provide the directive for development of e -waste
degrading bacterial consortia for sustainable strategies.

E-waste Biodegradation and Management

Research Team
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Research Story

No More Sterilization of Plastic Equipments

All plastic equipments such as surgical syringes, food processing and
packaging items are to be sterilized again and again but no more.
After un-wearying research of 11 years of scientists Dr. M. G. H.
Zaidi and Dr Rita Goel, university had developed antibacterial plas-
tic.

4 The research was conducted under DBT Nano Task Project which was
sanctioned in September 2008 amounting Rs 36.7 Lakh. The antibacterial plastic devel-
oped retained antibacterial properties even after 72 hrs of water immersion. The pat-
ent was applied in 2013 which was given in February 2020. Under Patent Co -operation
Treaty it has been accepted in 147 countries. The technique will be shared for indus-
trial production. The product formed will be collaboration of Pantnagar University and
DBT.

Dr M. G. H. Zaidi informed that the sterilized plastics are usually manufactured in pres-
ence of harmful carbonic components. The plastic so developed by selecting bio -
degaradable nano-particles and liquid carbon dioxide can be widely used in home and
medical production and can prove a boon.

A Pcr Based Detection & Diagnostic Kit And Processes Thereof For Identifica-
tion Of Blast Disease And Its Pathogen

Inventors : Rekha Balodi and J.Kumar

Production of rice is hampered by many biotic stresses, one of the impor-
tant being 6Bl astd diMagmasordhe orfzae.r iTee cau
pathogen survives in the seed, which may serve as the source of primary
inoculum and means of transmission of the pathogen to previously uninvaded areas.
Considering the above facts, a PCR based assay was designed for the detection
of M .oryzae directly from the infected seeds. The primer designed is specific to a
pathogenicity gene, PWL2 gene (GenBank: U26313.1 ) specific to Magnaporthe and pro-
vides for very high specificity. PWL2 gene is a pathogenicity gene and is widely present
in pathogen population, thus can be utilized for detection of the pathogen from diverse
hosts. In conclusion, present invention provides for a rapid, reliable, sensitive and spe-
cific detection assay for Magnaporthe form rice or other hosts. This assay can be used
for detection of the pathogen in early stages, which will further  facilitate risk assess-
ment for introduction of seeds in a new production area where the pathogen is not pre-
viously reported and help in designing management strategy for the pathogen.
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Research Story

Structure and Functioning of Directorate of Research

Directorate of Experiment Station now known as Directorate of Research is being re-
structured considering the present needs of competitive environment, increasing de-
mand of society and farming community, enhancing linkages with government & fund-
ing agencies and establishing University as the hub of innovations.

Present Structure vs Proposed Structure
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Research Story

UP 2903: A new variety of wheat will help combating malnutrition

Team Membersii

Dr. J.P. Jaiswal, Professor G. P. B

Dr. Swati, S.R.O0.G.P.B

Dr. Anil Kumar, S. R.OG.P.B

Dr. R.S. Rawat, Retd. Prof. G. P. B
Sri K.V. Singh, Retd. Sr. Tech Asstt.

' Supporting staff:

Sri Bijendra Singh and Sri U.B. Yadav

Deficiency of two micronutrients, zinc (Zn) and iron (Fe) in food items is main reason
of prevailing malnutrition in human being. Deficiency of zinc affects immune system of
body on one hand and deficiency of iron causes anemia on the other. Anemia is serious
problem in women. Recently, State Variety Release Committee, Uttarakhand released
UP 2903 variety of wheat developed by G.B. Pant University of Agriculture & Technol-
ogy, Pantnagar. This variety is suitable for its sowing in the month of November
(Timely sown condition) in irrigated conditions of plains of Uttarakhand. It has average
yield of 55 qtls per hectare and its yield potential is 70 qtls per hectare. Protein con-
tent in UP 2903 is 12.68 per cent and it also possesses high content of zinc and iron.
Average zinc and iron content is 39.2ppm and 39.8ppm, respectively. In national test-
ing at some testing centres zinc and iron content was reported up to 49ppm and
47ppm, respectively.

The above team led by Dr. J.P. Jaiswal, informed that our efforts are now for the de-
velopment of protein and micronutrient rich varieties in addition to high yield potential
and resistance to major diseases like rusts, powdery mildew and Karnal Bunt. Wheat is
a staple food crop and its flour is being used for preparing many food items like Cha-
pati, bread, biscuits and many other bakery products including fast foods, and hence
high protein, zinc and iron content together will help combating prevailing malnutrition

in the society. There is important role of germplasm received from International Cen-
tre for Maize and Wheat Improvement (CIMMYT), Mexico in the development of such
varieties. UP 2903 has been developed under All India Coordinated Wheat and Barley
Improvement Project with funding support of ICAR -Indian Institute of Wheat & Barley
Research, Karnal.

Contdn -
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Research Story

Director, Research Dr Ajeet Singh Nain told that suitable arrangements will be made to
ensure a large scale production of UP 2903 so that its seed reaches to many farmers.
Memorandum of Understanding could be signed with private seed growers to boost its
seed production. When the society is fighting with Covid19 (Corona virus) and increasing
body immunity has become prime objective, such variety can play significant role in en-
hancing the immunity.

15" Parthenium Awareness Week - 2020

The 15" Parthenium Awareness Week was organized during August 1622, 2020 with the

collaboration of Directorate of Weed Research (DWR) , Jabalpur (MP) and Directorate
of Experiment Station, Pantnagar at weed control section of Department of Agronomy,
College of Agriculture, G.B.P.U.A. & T., Pantnagar. All the Staff of weed control group;

Dr. V. P. Singh (PI), Dr. Tej Pratap (SRO), Dr. S. P. Singh (SRO), Dr. Abnish Kumar
(PDF), Dr. Neeta Tripathi (SRF), Dr. Soniya Saini (SRF), Mr. R. P. Singh (SRF), Mr. Vishal
Vikram Singh (SRF), Mr. Nadeem Idrisi (Project Assistant), Mrs. Aditi Bisht (Project Fel-
low), Ms. Shilpa Patel (Project Assistant), Ms. Anita Bisht, Mr. Rajeev (DPA), Mr. Hans-
raj (Lab. Attd.) and other staff working in the project and research centres of Univer-

sity actively participated in the awareness campaign.

Mexican beetles were collected and reared by the centre for their release and distribu-
tion at various places during the week. Poster
and leaflets in Hindi (contained detailed de-
scription of the weed, its hazardous effects,
management options and utilization) were pre-
pared and distributed for a widespread aware-
ness campaign. The poster and leaflets pub-

lished by DWR during this year were used to

aware the people about the ill effect, its uses

and management of Parthenium.

Contdni -
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Research Story

Dr. A.S. Nain, Director Research, Dr S.P. Singh, ADR with his team, Dr. D.C. Dimri,
Head Horticulture along with 11 scientists of department of horticulture and other
staff visited the Horticulture Research Centre, Patharchtta on 10 ™ August 2020 and
participated in evaluation of matured fruit samples of various mango hybrids by us-
ing different o rganoleptic characteristics on 9 point hedonic scale. On the basis of
evaluation it was observed that some of the mango hybrids namely Mallika, Arunika,
Pusa Shreshta, Sonpari etc. may have greater scope for commercialization in future.
The evaluation of different mango hybrids and selection is being done at HRC under
AICRP on fruits with the objectives to ascertain the performance of released mango
hybrids in relation to local commercial cultivars and to identify suitable varieties
for commercial cultivation in Uttarakhand and surrounding states. During the visit,
Dr A. K. Singh, PGAICRP on fruits and Joint Director, HRC has also informed the
gathering that in totality 263 mango varieties are being maintained in germplasm
block at the centre for conducting the different research programmes.
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