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Research publications both in terms of number and quality have been abysmally poor.
Despite repeated requests and persuasions, research publications record has not shown
any improvement, which is a mere 0.5-0.6 per scientist per annum. Some scientists have
not a single research article to their credit, not only in the last 2-3 years but also in the last
5-10years.

No publications / bulletins have been brought out based on the work done over the last
25 years during the Silver Jubilee Year. This is despite the fact that we took initiative
in this regard in May-June 2013 to complete these publications by the 26" Foundation
Day on 22 April, 2014.

Scientific on-farm research is still lacking despite initiation of a major programme in
2012. All scientists irrespective of the discipline need to devote an adequate share of their
time for testing, verifying and validating the techniques and technologies developed by
them in a farmer participatory mode.

Despite having sufficient funds for tribal area research and development, we have not
been able to undertake any activity in the identified Mandla and Dindori districts of
Madhya Pradesh.

Monitoring and evaluation of AICRP on Weed Control centres has not shown sufficient
improvement despite identification of Nodal Officers for different zones/ themes. The 22
centres of AICRP-WC are our strength and we must generate quality information
through them.

There has not been sufficient number of externally-funded research projects submitted
by the scientists despite persistent efforts.

The recommendations made by different review committees like QRT, RAC, IRC and
IMC have not been adequately acted upon, which often invited adverse comments from
the members and also from the Council.

There is a lack of initiative on the part of different individuals to do new things and
differently.

Most of our scientists have not been able to get their assessment from the due date because
of poor record of scientific contributions including research publications. This is a matter
of concern and requires serious introspection.

Several lectures by outstanding senior level scientists and young achievers from other
institutes were organized to motivate our staff members to bring out the best from them.
However, the desired results have not been forthcoming.

We have not been able to stick to the very reasonable deadlines fixed for a particular
assignment on several occasions. In fact some persons assigned a given job often failed to
deliver any output even after two years. Some of them have become very complacent and
easy-going type, take things very casually and often do not bother even after repeated

instructions.
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13. It has been a matter of concern that some of the very good scientists did not continue at
this Directorate and left to other institutes out of sheer frustration. It is equally
unfortunate that we are not able to attract good people to this Directorate because of our
notso good track record.

14. There were several institutes established by the ICAR in the late 1980s including the
DWSR. It has been my feeling that most other institutes have progressed better and made
amark in terms of scientific contributions such as quality research publications, awards,
fellowships, externally-funded projects, acquiring high positions elsewhere, etc. Our
record in this regard requires considerable improvement.

15. ICAR has designed some guidelines for evaluating the performance of scientists and also
of the institute as a whole, such as HYPM, RFD, performance indicators, publications, etc.
Unfortunately, our Directorate does not figure among the best ones.

Some suggestions

It is often mentioned that not much has changed in weed science over the years, and we
are doing routine and monotonous type of research with a conventional mindset. We must
change with time to address the present day requirement and future challenges. It is now time
to reorient our strategies towards more problem-solving research in a multidisciplinary mode
to develop technologies for adoption on the farmers' fields. A few of suggestions for better
quality and visibility of research are given below:

w Disciplinary to multi-disciplinary approach

« Crop-based to cropping system-based management

« Small plot to large plot field experimentation

« Manual operations to machine-based agriculture

« Productivity to profitability and value addition-based technologies
w On-station adoption of the technologies developed

« On-farm testing and verification of technologies generated

. Intensive data collection - below ground, soil and plant analysis

« Sound statistical analysis and interpretation of data

w Input-use efficiency - economics, water, nutrient, energy, weed control
ws  Researchpublications in highly rated journals

There is also required to change the mindset of the people connected with research work.
Most of us have become used to a very easy-going and comfortable lifestyle despite having
excellent opportunities in terms of funding, information sharing and facilities. It is my view
that the quality of research has not improved much over the years, rather it has come down,
when we compare our standards with the stalwarts of 1970s and 1980s. A combination of
factors is responsible for this downslide including the present personal policies for assessment.
We need to do serious introspection and analyze our contributions vis-a-vis the resources
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invested on us. We, the elite class, owe much greater responsibility towards nation building,
which we should do by fully justifying our existence and contributions for alleviating the
sufferings of the farming community. As often said, there is no point in doing research which is
of no use, and wasting resources of the country.

I wish to offer the following pieces of unsolicited advice to all the staff members of the
Directorate based on my personal experiences as a research scientist for nearly 3 decades while
working in different parts of the country. In fact, I have been following these principles in my
career, and was reasonably successful:

W Make best use of the available opportunities

@ Acceptchallenges, and consider them as opportunities

« Always give your 100% while doing research - casual approach will notyield anything
« Give your best under the given circumstances - bother not of the consequences / results
« Never say 'NO' to any work assigned - evenif you are not conversant with it

. No complaint about the lack of facilities / resources
il Show concern for the organization / country - equally as your family, if not more

« Acceptmistakes / failures - donotjustify delays or wrong deeds

« Set targets and must try to achieve them

@ Respectinstructions / orders of the authorities - avoid questioning

W Leave behind some marks for others to follow - good impression counts

il Always try to return more that what you receive from others

w Donotexpect / seek favours from others - be your ownself

« Do it yourself with your hands - do not depend on others

« Take initiatives — show your presence that you can do what others cannot

« Do not bother much about money - bother more about your work

. Do not grumble when questioned by authorities - do introspection and try your best to
do better

w Impress authorities with your work, sincerity, dedication and commitment

@ Never leave any work / assignment incomplete / unfinished when you leave the
institute

« Analyze your progress on daily basis - what you got and paid back to the system

sa  Start planning for the day when you get up in the morning

« Do not bother much about the credit - the hard work and sincerity will always be
rewarded
« A scientist'sjobis not merely a duty - itisnota 10 to 5job, itrequires complete devotion.
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What next?

Weed problems are likely to increase in future, despite adoption of control measures. This
is due to increased use of fertilizers and other inputs, growing of dwarf crop varieties with poor
competitive ability against weeds, altered agronomy of crops like discontinuance of mulching,
intercropping or mixed cropping systems with legumes, wider spacings and zero-till sowing,
development of herbicide resistance in weeds, invasion of alien weeds due to globalization,
and impact of climate change favouring more intense weed competition with crops. In view of
these emerging challenges, the importance of weed science research will grow in the coming
years. There is also the possibility of introduction of herbicide tolerant crops after the
anticipated concerns are suitably addressed. This will change the complexion of weed
management scenario in the country. Therefore, it is essential to reorient our strategies and
refine the technologies on weed management on a continuing basis.

Directorate needs committed scientists and qualified technical manpower.
Unfortunately a lot of time and energy was wasted in the past on unproductive and negative
activities which not only affected the quality of research output but also spoiled the work
culture and brought a bad name to the Directorate. Now the situation have stabilized and we
are poised to take a quantum jump to excel in weed science research. For achieving this, the
scientists have to shoulder a greater share of responsibility, come forward to take new
initiatives, do good quality research, bring out publications in highly rated journals, and win
externally-funded projects, awards and recognitions not only to raise their own standing but
also of the Directorate at the national and international level. Weed science is a practical subject
and the farmers are in dire need of cost-effective management options under the fast changing
environment of labour scarcity, rising costs and reduced incomes. Therefore, the scientists
must spend a good amount of their time in the field, particularly with the farmers and address
the real problems through participatory approach. It is only through such problem-oriented
research and development of technologies that we can remain relevant and raise our head high
among the agricultural scientists of the country and the world.

It has been a very eventful first half of my tenure during which mixed feelings have
emerged. When I look back at some of the achievements made, I feel happy and satisfied but
there is an equal amount of frustration over the failures. The expectations from our higher
authorities including the Director General and Deputy Director General (NRM), ICAR are very
high and they have often expressed their concerns about this Directorate. In fact there have
been some inherent problems at this Directorate, due to which, some people have developed a
very different mindset which unfortunately is percolating down to the younger staff as well.
There is required to be a serious introspection and self-realization about the role and
responsibility bestowed upon us, and we must justify our existence individually and
collectively.

The research and infrastructure development at the Directorate is poised to take a
quantum leap forward in the XII Plan. As per the approval accorded by the ICAR recently, our
long-awaited demand of the construction of the side wing of the Directorate building has been
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approved. Besides, a training-cum-farmers' hostel will also be constructed. The farm
infrastructure including threshing and implements shed, internal roads, irrigation and
drainage will be further renovated. Active participation of our Directorate in the two consortia
research platforms dealing with 'conservation agriculture' and 'seeds' will strengthen our
research programmes considerably. Laboratories will be further modernized with the most
sophisticated equipments and facilities. Similarly, the network research programmes under
the AICRP on Weed Control will be made more focused and result-oriented. All this was
possible due to allocation of handsome increase in the budget, which is beyond our
expectation.

I like to conclude by saying that my sole purpose is to bring about a qualitative
improvement in the functioning of this Directorate in all spheres. To achieve this objective, I
have been devoting my full time and energy but the improvements made during the first half of
my tenure cannot be termed as outstanding as per my own assessment. We could have done
better together if all of us had put in that extra effort. There should be a burning desire among
all the staff to do something notable, and we have everything in us to make DWR a truly great
institute of its own kind in the country and the world at large.

About the Author

Dr. A.R. Sharma has made outstanding research contributions in the field of
tillage and weed management, conservation agriculture and nutrient management.
He has developed technologies for improving productivity, profitability and input-
use efficiency in different cropping systems. He is recipient of several awards and
prestigious fellowshops. He is presently the Director, ICAR-Directorate of Weed
Research, Jabalpur, Madhya Pradesh.

Email: sharma.ar@rediffmail.com
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Establishment and growth of Directorate of
Weed Research (1989-2014)

R.P. Dubey, Meenal Rathore, Bhumesh Kumar and A.R. Sharma

Weed control is as old as the agriculture itself. Primitive records show removal of weeds
by hand and primitive tools. Later, during the period of 1000 BC, animal-drawn implements
came into existence for removing weeds. During the first 2-3 decades of twentieth century,
mechanically powered implements like cultivators, hoes and weeders were used for the
purposes. Attempts to control weeds through biological agents started in 1930s. The earliest
record of weed control in India through chemicals dates back to 1937 when sodium arsenite
was used to control Carthamus oxycantha in Punjab. Later, the first herbicide used was 2,4-D
with the development of its commercial formulation in 1940s. The research work on weed
management is going on in our country for the past six decades since the initiation of a
coordinated scheme in principal crops like rice, wheat and sugarcane in 1952 in 11 states, viz.
Andhra Pradesh, Assam, Tamil Nadu, Madhya Pradesh, Maharashtra, Kerala, Punjab, West
Bengal, Rajasthan, Uttar Pradesh and Jammu & Kashmir. In order to bring the researchers in
weed science on a common platform, the Indian Society of Weed Science (ISWS) was
established at Hisar in 1968 with Dr. M.K. Moolani of Haryana Agricultural University as its
founder Secretary.

It was in 1978 that the weed research programme got a boost with the launching of the All
India Coordinated Research Project on Weed Control by the ICAR in collaboration with the
USDA. Initially, six centres were started at different SAUs for a period of six years. Later more
centres were added during different phases, and presently there are 22 centres located in
different agricultural universities. This project has assisted the farming community through
the scientific technologies, which are effectively utilized for alleviating the yield losses due to
weeds in field crops. In VII Plan, it was decided to establish a national centre for basic as well as
applied research in weed science. A team comprising Dr. V.M. Bhan, Dr. S.K. Mukhopadhyay,
Dr. S. Sankaran and Dr. V.N. Saraswat visited different states in the country and finalized the
site at Jabalpur. Accordingly, the National Research Centre for Weed Science (NRCWS) was
approved during the middle of VII Five Year Plan with a total outlay of Rs. 64 lakhs.
Functioning of this Centre started with the joining of Dr. V.M. Bhan as its founder Director on
22 April, 1989. The office of NRCWS was initially established in a single room at the
Department of Agronomy, College of Agriculture, INKVV, Jabalpur. On 1 January, 1990, 61.5
ha farm land at Khairi village was acquired from JNKVV, and the Centre started functioning
from rented premises at Adhartal. The first scientist joined in November 1990, and the research
work started in 1991-92 with the joining of scientists in different disciplines.

The NRCWS was upgraded as Directorate of Weed Science Research (DWSR) in 2009,
and further renamed as Directorate of Weed Research (DWR) in 2014. Major events over the last
25 years of establishment are givenin Table 1.
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Table 1. Chronology of major events at the Directorate of Weed Research
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Year

Events

1989

National Research Centre for Weed Science (NRCWS) came into existence on 22 April,
1989. It started functioning from the Department of Agronomy, JNKVV, Jabalpur with the
joining of Dr. V.M. Bhan, Director.

Headquarter of AICRP on Weed Control was shifted to NRCWS, Jabalpur.

First Kisan Mela was organized.
Weed science museum/information centre established.
Development of weed seed identification kit with funding from ICAR was initiated.

1990

Acquired 61.5 ha of land in Khairi farm which belonged to JNKVYV, Jabalpur.

NRCWS programmes were organized into various sections and units

The centre was relocated to a private building at Ravindra Nagar, Adhartal.

First experiments on weed management in wheat, rice, soybean, rice and on Parthenium were
initiated.

2003

A Memorandum of Agreement (MoA) was signed with JNKVYV, Jabalpur for collaboration
in research, education and extension in weed science, and for seed production.

A large number of extension folders on weed management in different crops were brought
out.

Developed national database on weeds with funding from NATP .

2004

Controlled environment chambers were put into operation.

Research on aquatic weeds under controlled conditions using polyurethane tanks was started.
Main entrance gate of the Directorate was inaugurated.

First Parthenium Awareness Week was organized.

1991

Multi-crop herbicide screening trials and on bioherbicidal effects of weeds were initiated.
Experiment station advisory committee was constituted.

2005

Research on climate change was started with Open Top Chambers (OTCs).
Recreation club was inaugurated.

1992

Scientific research council, farm advisory committee, Institute joint staff council were
constituted.

1993

Multi-crop herbicide screening trials were initiated.
Institute Management Committee (IMC) was constituted.

2006

Dr. Jay G. Varshney joined as Director on 10 May, 2006.
Studies on weed management in prominent cropping systems were initiated.

1994

Research work on biological weed management was started.
The centre was equipped with good library facility.

1995

Laboratory facilities were enriched with spectrophotometer, BOD incubators, leaf area
meter, pH meter, seed germinator, laminar air flow, universal research microscope with
photo-micrographic attachment, stereo-zoom research microscope, fine analytical
balances, high speed refrigerated centrifuge, table top centrifuge, vacuum evaporator, hot
air ovens, deep freezer, platform shakers etc.

First Research Advisory Committee (RAC) was constituted.

Post of Project Coordinator, AICRP-WC was abolished, and brought under the
administrative control of Director.

2007

Containment facility with self-designed controlled environmental chambers was established for
studying weather parameters on herbicide efficacy.

Runoff plots with separate tanks were constructed for studying effect of herbicides in runoff water
onnon-target organisms.

Lysimeters were constructed for studying herbicide movement at different depths.
Research on horticultural, vegetable and medicinal crops was initiated.
A village was adopted for transfer of technology for making it weed-free.

2008

National Invasive Weed Surveillance programme was launched.

Open field research experiments on herbicide tolerant GM corn were initiated.

Farm development was undertaken with development of farm office, wall fencing, watch
towers, boundary plantation, lighting on the roads, drainage system etc.

1996

First Quinquennial Review Team (1989-1994) was constituted
Office was shifted to 5-HIG quarters purchased from M.P. Housing Board at Maharajpur.

Workplan of administrative office-cum-laboratory building and farm block was approved.

1997

Local Area Network (LAN) was installed.

1999

Dr. V.N. Saraswat joined as Director on 13 July, 1999.
Mexican beetles (Zygogramma bicolorata) were released for suppression of Parthenium.

2000

Dr. N.T. Yaduraju joined as Director on 5 September, 2000.
Long-term studies on weed dynamics in cropping systems were initiated.

2009

NRCWS was upgraded to Directorate of Weed Science Research.

Free Air CO:2 Enrichment facility was installed for studies on crop-weed competition under
elevated COzin field conditions.

Sophisticated laboratory instruments such as HPLC, IRGA, AAS, universal research microscope
with photographic system, stereo zoom research microscope, nitrogen auto-analyzer, UV double
beam spectrophotometer, high speed water purification assembly, multi-probe soil moisture
meter, chlorophyll meter, line quantum sensor with data logger, gel documentation unit etc. were
procured.

All India weed maps were published.

Headquarter of ISWS was shifted from CCSHAU, Hissar to DWSR, Jabalpur.

2001

Administrative-cum-Laboratory Building was inaugurated on 9 April, 2001 by Hon’ble
Union Agriculture Minister, Shri Nitish Kumar.

Parthenium awareness programme were launched.

Weed News - newsletter of the centre was started.

2002

Poly house, net house and quarantine facilities were created. Large scale multiplication of
Mexican beetle and their distribution started.

Biennial workshop of AICRP on Weed Control was organized.

First ICAR-sponsored winter school on Recent Advances in Weed Management was
organized.

Extension work on weed management was initiated.

2010

An Interface meeting between the Planning Commission and ICAR institutes of central Zone
chaired by Dr. K. Kasturirangan, Member (Science), Planning Commission.

An Interface meeting between DWSR and other ICAR Institutes was organized and
Chaired by Dr.S. Ayyappan, Secretary, DARE and DG, ICAR.

LC-MSMS was procured for studying secondary and tertiary metabolites of the pesticides
Phyto-remediation model was developed.
Facility for research on vermicomposting of weeds was established.

2011

Front gate was named as ‘Dr. VM Bhan Dwar’in the memory of first Director, Dr. Bhan.
Sports Complex was developed, and the first ever zonal tournament was organized.
E-module for weed management in different crops was developed.
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2012 e  Dr. AR. Sharma joined as Director on 12 April, 2012.

e  Research projects were reorganized and five focused research programmes on 'Sustainable
weed management practices', 'Climate change’, Herbicide resistance’, 'Problem weeds',
‘Environmental impact on herbicides” and ‘On-farm research’ were launched.

e A major initiative on weed management in conservation agriculture in rice-based cropping
system was undertaken.

e  On-farm research trials on improved weed management technologies were initiated in six
localities around Jabalpur with involvement of all scientists of the Directorate

e Quality seed production programme in collaboration with National Seeds Corporation was
started.

e Dr.Sushil Kumar was conferred the ICAR Swami Sahajanand Saraswati Outstanding Extension
Scientist Award’.

e  Kisan Mobile Advisory Service was launched.

2013 e  Research programmes were undertaken in diversified cropping systems, including cotton,
sugarcane, sunflower and gobhi sarson.

e  Two new projects on weed utilization funded by NFBSFARA were launched.

e Laser land leveling was undertaken at the research farm. New generation farm machinery,
such as, happy seeder and multi-crop zero-till seed-cum fertilizer drill, front loader, reaper
etc. were procured.

e Technology park was developed to demonstrate different crops under improved weed
management practices.

e  Dr. VSGR Naidu and Dr. Chandra Bhanu were awarded “ICAR Rajendra Prasad Puraskar"
for their Hindi Book on “ Aushdhiya Kharpatwar”.

e  Agriculture Education Day, Industry Day and Farm Innovators Day were organized for the first
time.

e 25" Foundation Day was celebrated on 22 April, 201 3.

2014 e  Silver Jubilee celebrations were organized throughout the year, and many publications were
launched.

e On-farm research trials were reorganized and diversified considering the specific techniques /
technologies developed and taken to new localities.

e Internal roads of the research farm were improved and plantation was undertaken on road
sides. Research farm was made Parthenium-free, and developed as a ‘Model” based on the
principles of conservation agriculture.

e  Renaming was done as ‘Directorate of Weed Research” and 'AICRP on Weed Management'.

e 26"Foundation Day was graced by the presence of Dr. A K. Sikka, DDG (NRM). Agro-biomass

and composting unit was inaugurated.

Staff position

The Directorate is a relatively small institute of the ICAR, with a total of 85 sanctioned
positions as follows: scientists - 27, technical - 23, administrative - 13, and support skilled staff
-22. While the positions of other staff have remained largely filled, the number of scientists has
fluctuated between 15 and 20 over thelast many years (Figure 1).
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Figure 1. Staff position over the years

Accomplishments
Founding Years (1989-1994)

In the initial years of establishment, major emphasis was on planning and development
of basic infrastructure. The research farm was acquired and developed with underground
irrigation facilities. Laboratories were set-up with the purchase of equipments for basic soil
plant analysis work. Herbicide screening trials in major cereal crops and some work on
biological control of problematic weeds was started. The first Institute Management
Committee meeting was held in May 1993 to further consolidate infrastructural facilities in the
centre. In the same year, the master plan of the new building prepared by the CPWD was
approved by the Council.

During 1991-1994, the centre's research work was focused on developing weed
management options in drilled rice, soybean, wheat, maize, chickpea etc. Chemical control of
Parthenium was also studied. Work related to isolation of allelochemicals for weed control was
initiated. The first QRT was constituted in 1995, which reviewed the performance for the period
from 1989 to 1994. The team recommended filling-up of administrative, technical and scientific
positions for efficient functioning and strengthening of infrastructure.

The All India Coordinated Research Project on Weed Control, which functioned from
1978 at the Central Rice Research Institute, Cuttack was shifted to the Centre in 1989. A separate
coordinating cell was established to look after the work of 18 centers, viz. PAU, Ludhiana;
JNKVYV, Jabalpur (now at RVSKVV, Gwalior); UAS, Bengaluru; GBPUAT, Pantnagar;
CSKHPKYV, Palampur; TNAU, Coimbatore; MAU, Parbhani; GAU, Anand; AAU, Jorhat;
NDUAT, Faizabad; ANGRAU, Hyderabad; CSAUAT, Kanpur; CCSHAU, Hisar; OUAT,
Bhubaneswar; BAU, Ranchi; KAU, Thrissur; RAU, Pusa; and Viswa-Bharti, Sriniketan.
Subsequently in 1995, the post of Project Coordinator was abolished and the AICRP-WC was

merged with the NRCWS.
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Research achievements:

° Application of butachlor @ 2.0 kg/ha, thiobencarb @ 2.0 kg/ha, 2,4-D @ 1.25 kg/ha and
anilophos @ 0.3 kg/ha were quite effective in controlling weeds and increasing grain
yield of direct-seeded rice under puddled condition. Pre-emergence application of
anilophos @ 0.4 kg/ha and butachlor @ 2.0 kg/ha were effective for controlling weeds
and significantly increasing grain yield of transplanted rice.

e  Atrazine@1.5kg/haat7 DAS proved effective in reducing weed density and resulting in
higher yield of maize, which was comparable to weed-free situation.

e  Herbicide combinations of tralkoxydim + 2,4-D (0.35 + 0.5 kg/ha) and fluroxypyr +
isoproturon (150 g + 750 g/ha) were recommended for reducing weed management in
wheat.

e  Foliar spray of herbicides like metsulfuron @ 3.5 g/ha and chlorimuron @ 20 g/ha, 2,4-D
@2.0kg/haand glyphosate @1.5 kg/ha were found to be effective in Parthenium control.

e Parthenium leaf powder from 0.25 to 1.25% (W/V) was found effective in killing Salvinia,
Hydrilla and Ceratophyllum. Application of aqueous solution of dried powder of
Parthenium leaf and flower at and above 0.5% (W/V), and of stem at 1% (W/V) killed
water hyacinth plants ina month irrecoverably.

e  Different bioagents like Sclerotium rolfsii and Curvularia sp. (from Parthenium infected
plants), and Fusarium sp. and Puccinia sp. (from water hyacinth) were isolated for their
potential use for biological control of weeds.

Growing Years (1995-2000)

The first Research Advisory Committee of the Centre was constituted in 1995-96. AICRP
on Weed Control was further strengthened by addition of four more centres, viz. SKRAU,
Bikaner; IGKVYV, Raipur; DBSKKYV, Dapoli; and UAS, Dharwad in 1995. Organization of
trainings programmes was initiated with a short-term course on “Weed management for
improving crop production” in January 1996. To strengthen the research activities, various
collaborative research projects were undertaken with ICAR institutes, funding agencies like
DBT, and pesticide industry. Research farm was developed and facilities like information
centre-cum-conference hall were created. The centre prepared the “Vision 2020” Perspective
Plan to address the future issues in weed science. Biological control programme was further
strengthened by the visits-cum-trainings of Dr. L.P. Kauraw at CABI, Ascot, UK in 1998 and to
Montana State University, USA in1999.

Research achievements:

o Application of anilofos @ 0.4 kg/ha coupled with one hand weeding at 30 DAS; and
fenoxaprop at 28 DAS was found effective and provided good weed control in direct
seeded rice.

e Incaseof soybean-wheat/mustard cropping system, application of pendimethalin @1.25
kg/ha as PE in soybean and isoproturon @ 1.0 kg/ha POE in wheat and mustard was
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found effective with respect to weed control with significant increase in grain yield.

e In maize-pea cropping system, application of atrazine @ 1.0 kg/ha in maize and
pendimethalin @ 1.25 kg/ha in pea provided good weed control with a significant
increase in yield of maize (19.1%) and pea (15.6%). Pea cv. 'JP-885' was found to be
competitive and suppressed weed growth.

e  Soil solarization for 3-5 weeks gave excellent control of most annual weeds and resulted
in significantly higher yield of soybean. Stale seedbed technique was also found to be
effective in reducing weed biomass and obtaining higher grain yield. Fluchloralin @ 1
kg/ha, alachlor @2 kg/ha as PE and trifluralin @ 1.5 kg /ha resulted in higher grain yield
of soybean. Herbicide combinations of lactofen @ 0.10 kg/ha + fluazifop-p-
butyl/sethoxydim @ 0.25 kg/ha, fluazifop-p-butyl @ 0.50 kg/ha + sethoxydim @ 0.25
kg/ha, fluazifop-p-butyl @ 0.25 kg/ha + sethoxydim @ 0.50 kg/ha were found effective
in controlling weeds with increased seed yield of soybean.

e  Application of fluchloralin @ 1.0 kg/ha, pendimethalin @1.0 kg/ha and sethoxydim @
0.25kg/ha proved beneficial with respect to weed control and grain yield in chickpea.

e  For integrated management of Saccharum spontaneum, application of glyphosate @ 1.5
kg/haalone and in combination with summer ploughing was found effective.

e  Phytotoxic activity of pure parthenin on Cassia sericea revealed significant reduction in
plumule and radicle growth with 1000 and 2000 ppm parthenin with LD,, 5000 ppm and
3000 ppm, respectively.

e Inwvitro incubation of Parthenium seeds with F. pallidoroseum caused nearly 35% seed rot
and 65% seedling mortality. Seed germination of Parthenium was found to be reduced from
57-100% when F. pallidoroseum was sprayed 0-3 DAS. Inhibition of Parthenium seed
germination (86.4%) and growth was observed with culture filtrate of G. virens + neem oil
(10%).

. Marigold was found to be suppressive for Parthenium root and shoot growth and
development. Reappearance of Parthenium in next season was completely suppressed
when the ratio of Parthenium and marigold was keptat1:4.

e Mexican beetle was found effective in defoliation of Parthenium in the patches depending
on build-up of the population. High establishment of the beetle was during August and
September and lowest in December and January.

e A manually operated herbicide wick applicator for application of non-selective
herbicides showed satisfactory performance in crops like mustard, soybean and maize.
Twin wheel hoe operation was found effective for weed control in soybean with a weed
control efficiency ranging from 63-82%.

Maturing Years (2001-2005)

The administrative-cum-laboratory building was inaugurated on 9 April, 2001 by the
Union Agriculture Minister, Shri Nitish Kumar in the presence of Dr. R.S. Paroda, Director
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General, ICAR. Facilities for herbicide residue analysis, poly and net houses for controlled
experiments were developed. For the first time, a three day Biennial Workshop of All India
Coordinated Research Programme on Weed Control was held. Several training programs were
conducted during this period. Organization of Kisan Mela became a regular activity for
disseminating the weed management technology among the farmers. A MoU was signed with
JNKVV for collaboration in research, education and extension in weed science. One of the
significant achievements of the centre is nationwide awareness programme on the ill-effects of
Parthenium and its management. The successful campaigning of this programme created
awareness among the people and policy makers throughout the country. Success of biological
management of Parthenium through Mexican beetle gained momentum though the
involvement of AICRP-WC centres.

Research achievements:

o Tank-mix application of cyhalofop + almix (70 + 20 g/ha) and fenoxaprop + almix (60 +
20 g/ha) at 25 DAS provided broad-spectrum weed control and higher grain yield in
direct-seeded rice.

e  Sulfosulfuron @ 25 g/ha and clodinafop-propargyl @ 60 g/ha followed by 2,4-D @ 0.5
kg/ha were found superior to isoproturon @ 1.0 kg/ha with respect to weed count and
growth of dominant weeds in wheat. Herbicide mixture of metsulfuron @ 2 g/ha +
isoproturon @ 500 g/ha was most effective and provided effective control broad-
spectrum of weed flora in wheat.

o Application of imazethapyr @ 100 g/ha (post-emergence), tank-mix application of
fenoxaprop (100 g/ha and chlorimuron-ethyl (6 g/ha) effectively provided weed control
throughout the growing duration of soybean. Euphorbia geniculata could be controlled by
pre-emergence application of metribuzin @ 0.5 kg/ha, oxyfluorfen @ 0.2 kg/ha or post-
emergence application of chlorimuron @ 0.01 kg /ha or imazethapyr @0.07 kg/ha.

e Application of oxyfluorfen @ 200 g/ha at 3 DAS fb oxyfluorfen @ 150 g/ha 30 DAS and
oxyfluorfen 200 g/ha at 3 DAS fb pendimethalin 0.75 kg/ha 30 DAS provided broad-
spectrum control of weeds and higher bulb yield in direct-seeded onion.

e Intercropping of cowpea as fodder or grain in maize integrated with pre-emergence
application of pendimethalin @ 1.0 kg/ha and application of 100 kg N/ha was found
most effective in suppressing weeds and obtaining higher productivity.

e Intercropping systems involving wheat + mustard and wheat + berseem (15/30 cm) were
the best combinations for weed suppression and higher total crop productivity.
Intercropping of berseem either in between two rows of mustard at 45 cm or as paired
rows of 30/60 cm reduced the weeds effectively. The system produced comparable seed
yields as of sole mustard crop with additional fodder and seed yield of berseem.
Similatrly, growing dhaincha along with rice for 30 days and killing it by applying 2,4-D @
0.5kg/ha followed by one HW controlled the weeds effectively.
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Soil solarization for 45 days was effective in controlling Phyllanthus niruri, Echinochloa
colona, Mollugo sp., Dinebra Sp., C. communis, Cyperus iria, and Euphorbia geniculata in
sesame. More than 75% control of Avena sterilis and Cichorium intybus was achieved in
tomato by soil solarization, but failed to check the emergence of Medicago hispida and
Vicia sativa.

In transplanted rice-wheat system, zero tillage reduced the population of Phalaris minor
butincreased the population of Avena ludoviciana as compared to conventional tillage.

Soybean-wheat system reduced the population of almost all the winter season weeds as
compared to soybean-linseed system. Zero tillage increased the population of
Echinochloa colona and Commelina spp. but reduced the problem of Phyllanthus spp. and
Cyperus iria in soybean. Zero tillage significantly reduced the population of Chenopodium
album but increased the population of Vicia sativa. Pre-emergence application of
pendimethalin @ 1.0 kg/ha gave effective control of C. album but was less effective
against other dominant weeds like Vicia sativa, Medicago hispida and Avena ludoviciana.

Cuscuta infestation even @ 1 plant/m’ caused significant yield loss in niger (39.3%),
summer greengram (27.7%), chickpea (54.7%), and lentil (49.1%). Niger was the most
susceptible crop followed by greengram, sesame, soybean, blackgram, pigeonpea and
groundnut. In winter, lentil was found to be the most susceptible crop followed by
chickpea, linseed and pea. Weed species, viz. Convolvulus arvensis, Amaranthus spp., and
Medicago hispida were also found to be susceptible for Cuscuta infestation. Pendimethalin
@ 1.0 kg/ha as pre-emergence was found effective against Cuscuta in blackgram, niger,
linseed, lentil and chickpea. However, in berseem and lucerne, pendimethalin 0.50 -1.0
kg/ha at2 weeks after sowing was safe and effective as the pre-emergence application.

High CO, increased the wheat grain yield due to increase in number of grains/spike and
test weight. At competitive weed density, yield loss was 52,43 and 35%, respectively due
to competition by Phalaris minor, Chenopodium album and Avena ludoviciana under ambient
condition. On the other hand, the yield loss at elevated CO, was reduced to 23, 22
and7.0%.

In pea, high CO, increased seed yield by 63% in pure culture. The yield loss was 32 and
60% due to competition with Lathyrus sativus and Amaranthus viridis, respectively under
ambient conditions, and 0 and 8 % under elevated CO,condition.

Wheat cultivars, viz. 'HD 2285', 'Sujata', 'WH-147', 'Raj 33765' and 'DL803-3' were found
competitive against wild oat and produced higher yields under zero tillage condition.
Upland rice varieties, viz.'RR 151-3', 'Kalinga-III' and 'Vandana'also showed better weed
competitive ability with a reasonable yield potential.

Plant parts, viz. stem, root, leaf, petiole, green and ripe fruit pulp, and seeds of neem and
tropical soda apple (Solanum viarum) showed phytotoxicity to different floating and
submerged aquatic weeds at0.1-2% (dry weight/volume).
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o A combination of seed treatment (4 g/kg) + soil treatment (8 g/m’) in wheat, and seed
treatment (4 g/kg) + soil treatment @ 20 g/ m” in rice with bioagents T. viride and T. virens
was found effective for suppression of Phalaris minor and Echinochloa colona, respectively.

. Herbicide residues in rice, wheat, soybean, pulses and vegetables were found below the
detection limit as well as maximum residue limit.

. Information on major and minor weeds of different crops of 435 districts of the country
was collected and documented in the database which included the details of
crops/cropping systems, growing situations and seasons. Weed distribution maps of the
above districts was prepared using software (Arcview, 3.1).

e  Non-availability of herbicides and labour, and lack of technical knowledge were found to
be major constraints for adoption of weed management technology.

Transforming Years (2006-2012)

The centre earned appreciation for the work done on biological management of
Parthenium through public participation in awareness campaigns. The premises of the centre
attained a new look with organization of farm and other several facilities like FACE, LC-
MS/MS, aquatic chambers, lysimeters, facility for residue-runoff studies, bioremediation unit,
containment chambers etc. A major programme on “National Invasive Weed Surveillance”
was launched in 10 states covering 267 districts for exhaustive surveillance of quarantine
weeds which might have entered the country with the import of wheat in 2006. Another
milestone was upgradation of the centre to the status of Directorate of Weed Science Research
w.e.f. January 2009. Many events like the Interface meeting, National consultation on weed
utilization, and biological control of weeds were also organised. Since 2010 four scientists were
trained abroad under NAIP programme. The ICAR Zonal Sports meet (Central Zone) was
successfully organized. In March 2012, Dr. A.R. Sharma joined as Director and took several
initiatives for reorganizing the research projects at the Directorate and in AICRP-Weed
Control, on-farm trails, strengthening of farm infrastructure, and launched a major
programme on conservation agriculture.

Research achievements:

e  Under organic weed management, stale seedbed along with reduced row spacing
resulted in better weed control in wheat. The grain yield was the highest under 10 t
FYM/ha with berseem as intercrop. In okra-tomato cropping system, the lowest weed
dry biomass and significantly higher yield were recorded in okra and tomato under FYM
@10t/hawithblack polythene mulch treatment.

e In System of Rice Intensification (SRI), the effective weed control was recorded with
fenoxaprop @ 60 g/ha + almix @ 4 g/ha at 15 DAP, and pretilachlor @ 0.75 kg/ha + cono-
weeder at 20 DAP and bispyribac-sodium @ 15 g/ha applied at 15 DAP. In transplanted
rice, metsulfuron-methyl @4 g/ha, penoxsulum + cyhalofop @ 150 g/ha, combination of
metsulfuron + carfentrazon @ 30 g/ha with non-ionic surfactant were effective against
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weeds. In direct-seeded rice, application of cyhalofop + penoxulum @ 150 g/ha as ready-
mix controlled all the weeds and recorded higher grain yield.

In wheat, pinoxaden, metsulfuron-methyl + carfentrazon-ethyl @ 22.5 g/ha with 0.2%
non-ionic surfactant, metsulfuron and clodinafop were effective against grassy weeds,
especially Avena ludoviciana.

Application of imazethapyr @ 100 g/ha, penoxsulum @ 22.5 g/ha, propaquizafop @ 75
g/ha and quizalofop-ethyl @ 50 g/ha were found effective in reducing weeds, specially
Echinochloa colona, E. glabrescens, Dinebra retroflexa and Cynodon dactylon in soybean.

Inniger-tomato cropping system, soil solarization for a period of 45 days either alone or in
combination with FYM and crop residue provided season-long weed control by reducing
the emergence of all weed species. Application of metribuzin @ 0.5 kg/ha reduced the
emergence of all weed species, except Phylanthus niruri and C. communis in niger, and
Avena ludoviciana, Cichorium intybus and Medicago hispida in tomato.

In zero-till direct-seeded irrigated rice-wheat system, seeding of rice after receipt of first
flush of monsoon and sequential application of pretilachlor at 0.75 kg/ha as pre-
emergence followed by 2,4-D @ 0.50 kg/ha and fenoxaprop @ 0.07 kg/ha as post-
emergence was recommended for obtaining higher yield and benefits.

Cowpea-pea-cowpea and greengram-pea-greengram cropping systems with herbicide
application significantly reduced the weed population and weed dry matter in mango
and citrus orchards.

Bioagents along with spray of glyphosate @ 1.5 kg/ha caused suppression of water
hyacinth but the water quality was also affected adversely. No mortality of fish was
observed due to glyphosate spray.

About 7 lakh beetles of Zygogramma bicolorata were released throughout India involving
colony residents, farmers, ICAR institutes, SAUs and Krishi Vigyan Kendras, which
resulted in significant reduction in Parthenium density.

Longevity of seeds of Parthenium hysterophorus, Cassia sericea, Phalaris minor, Echinochloa
glabrascens, Echinochloa crusgalli, Medicago denticulata and Rumex dentatus could be
extended by immersing inliquid preservatives at ambient temperature.

In wheat, Chenopodium caused 42% reduction in yield under ambient CO,, while it was
46% under elevated CO,. Early maturity was observed in wheat under elevated CO,. The
reduction in wheat yield was relatively higher due to competition by Phalaris minor as
compared to Chenopodium album.

Profuse tillering and prolific root growth was observed in Phalaris minor under elevated
CO.. The elevated CO, resulted in an increase in dry weight of chickpea (45%), Lathyrus
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sativus (151%), Phalaris minor (140%), Medicago denticulata (55%) and Chenopodium album
(132%) as compared to ambient CO,.

e Most effective herbicidal property of allelochemical crude of Lantana leaf was shown by
the n-pentane soluble fraction. It was lethal to floating weed Lemna at 100 ppm, and the
test plants were killed within about 5 days.

e A rust disease on Lagascea mollis was first observed at Hyderabad, and subsequently at
Jabalpur and Bhopal. Growth and seed production of the weed were significantly
reduced due to application of rust bioherbicide. In mustard crop, seed bank of Lagascea
mollis was reduced by 91% in bioherbicide applied plots as compared to 98 % reduction in
imazethapyr applied plots.

e Fusarium oxysporum was found efficient for killing of water hyacinth within 15 days of
inoculation provided with injury caused by Neochetina. There was rapid wilting and
death of the plants when the beetles were applied 10 days in advance of the application of
the fungus.

e Pseudomonas fluorescens and Trichoderma viride isolated from the native rhizosphere of
chickpea were found to induce systemic resistance in chickpea against Cuscuta. Defence
enzymes, viz. peroxidase, polyphenol oxidase and catalase were activated upon the
application of microbes. Trichoderma viride activated more amounts of polyphenol
oxidase, while Pseudomonas fluorescens was found to activate other two enzymes.

e Molecular tool based on 165 rRNA gene was standardized for characterization of
heterotrophic bacteria in agricultural environment. Bacteria associated with aquatic and
terrestrial weeds were isolated and characterized using biochemical tests and 16S rRNA
gene approach. Gene sequences determined in this study have been deposited in the
GenBank database, with accession numbers: 'JN 638742' through 'JN 638750', and 'JN
944746' through 'TN 944751".

e Aspergillus found to be the most sensitive and Penicillium the most resistant to herbicides.
Sulfosulfuron did not show any toxic effect to the PSFs, while clodinafop exhibited
maximum toxicity.

e  Degradation of applied butachlor was faster and residues remained in soil for three
weeks under continuous field capacity. Alternate wetting-drying of soil increased the
half-life of butachlor, pretilachlor and pendimethalin compared to soil that was
continuously kept at field capacity.

e  Residues of oxyfluorfen, butachlor and anilofos in pond water were 22 to 2.5 ng/ml, 137
to 3.6 ng/ml and 151 and 6.4 ng/ml, respectively between 0 and 90 days. The herbicides
dissipated slowly in water as compared to soil.

e  Persistence of herbicides revealed that 3.1 and 3.6 ng/ g residues of oxyfluorfen, and 14
and 41 ng/g residues of butachlor were detected from grain and straw of rice,

respectively.
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J Cutin of Phalaris and Avena slowed down degradation process of isoproturon by
quenching the photolysis and consequently increased the half-life (75.0 and 114.8 min,
respectively) as compared to standard glass surface (52.8 min).

° Chloroform and dichloromethane were found to be the most suitable solvents for
extraction of epicuticular waxes fromrice, wheat, E. colona, P. minor and A. ludoiviciana.

. Three major metabolites isolated from photodegradation of propaquizafop in the
environment through LC-MS/MS analysis were identified as: 2-[4-[(6-chloro-2-
quinoxalinyl)oxy] phenoxy]propanoic acid, 2-[[[[1-methylethylidene]amino]oxy] p-
benzyl]-6-chloro-2-quinoxalinolate, and 2-[[[1-methylethylidene] amino]oxy]ethyl 2-[4-
[(6-chloro-2-quinoxalinyl) oxy] phenoxy] propanoate.

e Aspergillus niger was screened from soil as chlorimuron degrading agent with two major
routes. Onerouteinvolved the cleavage of sulfonylurea bridge, resulting in the formation
of two major metabolites, viz. ethyl-2-aminosulphonyl benzoate, and 4-methoxy-6-
chloro-2-amino-pyrimidine. The other route was the cleavage of sulfonylamide linkage,
which forms the metabolite N-(4-methoxy-6-chloropyrimidin-2-yl) urea. Two other
metabolites, saccharin and N-methyl saccharin, formed from the major metabolite-II
were alsoidentified.

. Potential weedy species for phytoremediation of heavy metal contaminated sites were
identified. Vermicompost unit was established for half-decomposed material from weed
biomass and crop residues.

Silver Jubilee Year (2013-14)

On completing 25 years, the Directorate celebrated the year 2013-14 as the “Silver Jubilee
Year”. Several programmes and lectures by eminent scientists were organized at the
Directorate. Annual Review Meeting of AICRP-Weed Control and Biennial Conference of
ISWS were held. Dr. A K. Sikka, Deputy Director General (NRM), ICAR visited the Directorate
on the 26" Foundation Day on 22 April, 2014. He inaugurated the Agro-waste and Weed
Biomass Composting Unit at the farm. The Directorate was renamed as 'Directorate of Weed
Research' in November 2014. On recommendation of ORT, 5 centres of AICRP on Weed
Control, viz. Kanpur, Bikaner, Parbhani, Dharwad and Sriniketan were closed, and new centres

atPasighat, Udaipur, Akola, Raichur and Jammu were added into the AICRP network.
Facilities

The Directorate is one of the best equipped institute of the ICAR in terms of field and
laboratory facilities. All the required facilities for high quality basic, applied and strategic
research are available. Some of the special features are: (i) Small and beautiful campus,
(ii) Excellent infrastructure, offices and laboratories, (iii) Model research farm, fully leveled,
irrigated, just outside the door, (iv) Laboratories well furnished, equipped with all basic and
some with most advanced equipments, (v) 24 x 7 electricity, (vi) 24 x 7 internet connectivity,
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(vii) All staff having computers, (viii) No constraint of labour, farm machinery and others, (ix)
No dearth of funds - virtually everything available on demand, (x) Diversified crop resources -
upland, lowland, ponds, aquatic, horticultural crops, (xi) Minimum workload on scientists of
the non-scientific works, (xii) Supportive and responsive administration.

Research farm

The research farm is equipped with modern farm machines like high power tractors, mini
tractor, power weeders, tractor-driven sprayers, laser land-leveler, happy seeder, zero-till
seed-cum-fertilizer drill, multi-crop seed-cum-fertilizer drill, disc bund former, dozer blade,
front loader, bed maker, multi-crop thrashers, reaper, tube wells, underground irrigation
pipelines and sprinkler system. The 'Model' farm has the following features:

e  Welllaid outlaser-levelled fully-irrigated experimental farm (60 ha)
e  Containment facility for conducting experiments under varied environmental conditions
e OpenTop Chambers (OTCs) to assess the impact of climate change on crops and weeds

e  Free Air CO, Enrichment (FACE) facility to study the effect of elevated CO, on crop-weed
interaction

e  Lysimeters to assess ground water contamination potential of herbicides

e  Phytoremediation unit to study the bioremediation potential of weed species

e  Setuptoevaluate management practices for aquatic weeds

e Runoff tanks for studies on herbicides toxicity to non-target organisms

e  Well equipped researchlaboratories

e  Agro-wasteand weed biomass composting unit

¢ Weed cafeteria for demonstration and conservation of weed germplasm

e Weed seed display containing germplasm of more than 100 species

e  Technology park on weed management technologies

¢  Informationcentre displaying the world of weed science

e Net/poly-houses/containment chambers for quarantine weeds and multiplication of
bio-agents

Laboratories

All the laboratories covering different disciplines, viz. agronomy, plant physiology,
soils science, residue chemistry, biocontrol, biotechnology and environmental science are well
equipped with most modern equipments, such as the following: (i) LC-MS/MS system, (ii)
Vacuum evaporator, (iii) High performance liquid chromatography (HPLC), (iv) Lyophilizer,
(v) Gas chromatography (GC) unit, (vi) UV-visible double beam spectrophotometer, (vii)
Portable photosynthesis system (IRGA), (viii) Kjel-Tec unit for nitrogen analysis, (ix) Stereo
zoom research microscope with photographic attachment, (x) Leaf area meter, (xi) Osmometer,
(xii) Thermal cycler (PCR), (xiii) Multi-probe soil moisture meter, (xiv) Gel documentation unit,
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(xv) Root scanner, (xvi) Atomic absorption spectrometer (AAS), (xvii) Ultra water purification
unit, (xviii) Soil CO, flux analyser, (xix) High speed centrifuge, (xx) Spectro-radiometer, and
(xxi) SPAD chlorophyll meter.

Other infrastructure

Agriculture Knowledge Management Unit (AKMU) is well equipped with computers,
LAN facilities, colour xerox-cum-printer and A-0 plotter. Specialized software like ARC Info
for GIS analysis and ERDAS Imagine for satellite image analysis are available. All the scientists
are provided with internet connection through Lease Line. The main building of the
Directorate is Wi-Fienabled.

Library has a total collection of 3057 books pertaining to weed science. It has modern
facilities such as CAB-PEST and CAB-SAC CD-ROMs and Current Contents on Diskette
(CCOD) on biological sciences, software for library automation and information retrieval. It
has 60 Indian and 20 foreign journals in its subscription. Library is also a member of
Consortium for e-Resources in Agriculture (CeRA). All the scientists have online access to
more than 2000 e-journals in various fields of science. Reprographic and documentation
facilities have also been created for the preparation of documents and reports.

Well developed Information Centre has been created with the aim of briefly informing
farmers, dignitaries and other stakeholders about its mandate and thrust areas; history,
importance, methodologies and tools of weed management; problematic and alien invasive
weeds; weed utilization and environmental concerns in respect to chemical weed management
using sophisticated display systems. Directorate's publications, prototypes of weed
management tools and live specimen of weed seeds are also displayed.

Awards and recognitions

During the past 25 years, the scientists working at the Directorate have received many
awards and recognitions, such as the following;:

J Dr. V.M. Bhan: ISWS Fellow (1994); IWSS Outstanding International Achievement
Award for Developing Countries (1995); PPAI Hexamar Foundation Award (1995);
ISWS Gold Medal (1997)

. Dr.N.T. Yaduraju: ISWS Fellow (2001); ISWS Gold Medal (2005)

. Dr. Jay G. Varshney: CWSS Gold Medal (2008); ISWS Best Book Award (in English)
(2008); ISWS Best Book Award (in Hindi) (2008); SPSS P.P. Singhal Memorial Award
(2009-2010); ISWS Best Book Award (in Hindi) (2010); ISWS Gold medal (2010); ISWS
Best Book Award (2010)

. Dr.].S.Mishra: ISA P.S. Deshmukh Young Agronomist Award (1999)
. Dr. V.S.G.R.Naidu: ISPP Sirohi Award (2004); NIWS Recognition Award (2011).
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o Dr. P.K. Singh: SEE Best Appreciation Award (2007); SEE Best Extension Professional
Award (2009)

. Dr. V.P.Singh: ISWSFellow (2010)
o Dr. Shobha Sondhia: ISWS Fellow (2010)
o Dr.R.P. Dubey: ISWS Fellow (2011)

o Dr. Sushilkumar: ICAR Swami Sahajanand Saraswati Outstanding Extension Scientist
Award (2011); SPSS Late Shri P.P. Singhal Award (2012-2013); AZRA Dr. Anand
Prakash Award (2014); Crystal National Agri Award (2014)

. Dr. Anil Dixit: CWSS Fellow (2011); ISWS Fellow (2013)

o Dr. Chandra Bhanu: ICAR Dr. Rajendra Prasad Puraskar (2013)
o Dr. A.R.Sharma: ISA Fellow (2009); IASWC Fellow (2010)
Review Committees

Quinquennial Review Teams (QRT) and Research Advisory Committee (RAC) were
constituted by the ICAR to review the work of the Directorate during different periods.
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Inhouse research projects

A large number of inhouse research projects were undertaken at the Directorate, as

Period Members

QRT

1989-1994 | Chairman: Dr. R.P. Singh; Members: Dr. Vikram Singh, Dr. S. K. Mukhopadhyay, Dr. H.K. Pande,
Dr. RK. Malik and Dr. V.M. Bhan (Member Secretary)

1995-2000 Chairman: Dr. S. Sankaran; Members: Dr. O.P. Gupta, Dr. N.K. Jain, Dr. (Mrs.) Gita Kulshrestha,
Dr. R.C. Rajak and Dr. L.P. Kauraw (Member Secretary)

2001-2005 Chairman: Dr. G.B. Singh; Members: Dr. R.J. Rabindra, Dr. David N. Sen, Dr. D.C. Upreti,
Dr. Jamaluddin, Dr. P. Balakrishnamurty and Dr. D. Subramanyam (Member Secretary)

2006-2012 Chairman: Dr. S.C. Modgal; Members: Dr. M.K. Porwal, Dr. B.C. Barah, Dr. P. Ananda Kumar,
Dr. RJ. Rabindra, Dr. B.S. Parmar and Dr. R.P. Dubey (Member Secretary)

RAC

2000-2002 | Chairman: Dr. S. Sankaran ; Members: Dr. O.P. Gupta, Dr. R.K. Malik, Dr. C.M. Singh and
Dr. L.S. Brar

2003-2005 Chairman: Dr. J.S. Kolar ; Members: Dr. V.M. Bhan , Dr. G. Kulshrestha , Dr. David N. Sen and
Dr. R.E. Dhanraj

2006-2008 Chairman: Dr. Ambika Singh ; Members: Dr. U.C. Sharma , Dr. R.S. Singh, Dr. K.C. Joshi,
Dr. G.L. Bansal and Dr. L.S. Brar

2009-2012 Chairman: Dr. D.P. Singh; Members: Dr. R.K. Malik, Dr. D.V. Singh, Dr. Madhuban Gopal,
Dr. D.N. Singh and Dr. O.P. Singh

2012-2015 Chairman: Dr. R K. Malik; Members: Dr. B.S. Parmar, Dr. R.S. Malik, Dr. B.L. Jalali and
Dr. O.P. Singh

given below:
SI. [ Name of the Project Principal Period
No. Investigator
1. Study on the non-chemical methods of weed management Dr. Sahadeva Singh 1990-1995
2. Survey, collection and identification of weeds of NRCWS Dr. D. Swain 1991-1992
farm and preparation of weed herbarium
3. Identification and classification of C3, Csand CAM weeds Dr. D. Swain 1991-1993
basing on CO, compensation points and anatomical
structures
4. Studies on the phytotoxic and stimulatory effect of plants on | Dr. D. Swain 1991-1994
germination, growth and development of weeds and crop
plants
B, Microbial control of weeds Dr. L.P. Kauraw 1991-1994
6. Study on the non-chemical methods of weed managementin | Dr. A.N. Singh 1991-1997
pulses and oilseed crops
7. Integrated weed management in rice Dr. ANN. Singh 1991-1997
8. Biological control of weeds by plants Dr. L.P. Kauraw 1991-1997
9. Weed management technology in rice Dr. AN. Singh =
10. | Effect of cropping system and herbicides sequence on Dr. D. Swain 1992-1995
floristic distribution of weeds
11. | Weed management in pulse crops Dr. J.S. Mishra 1992-1906
12. | Weed management in soybean Dr. V.P. Singh 1992-1997
13. | Farming system and emergence pattern of weed flora Dr. V.P. Singh 1992-1997
14. | Effect of intensity of cropping on distribution of weed Dr. V.P. Singh 1992-1997
15. | Physiological investigations on the effect of seed quality on Dr. D.K. Pandey 1992-1997
crop and weed germination and stand establishment in
relation to weed management
16. | On the possibilities of the use of various growth retardants Dr. D. Swain 1993-1995
on different crop-weed ecosystems to reduce crop weed
vegetative growth for better crop protection (against lodging)
and higher yield
17. | Biology and control of Parthenium hysterophorus Dr. ].S. Mishra 1993-1995
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18. To investigate the influence of weed and crop debris Dr. D. Swain 1993-1996
(decomposition products) on germination and growth of
weed and crop plants in crop-weed ecosystem

19.| Survey of insect and non-insect fauna of weeds in Jabalpur Dr. Sushil Kumar 1994-2002
and adjoining area

20. | Weed management in direct-seeded rice Dr. A.N. Singh =

21.| Influence of cultural and chemical methods of weed Dr. Anil Dixit 1995-1997
management in cereals

22.| Genetic manipulation and screening of herbicide resistance/ | Dr. D. Swain 1996-2001
tolerance of economically important crops through tissue,
cell and protoplast culture

23.| To study the physiology of the allelopathic effect of Dr. D. Swain 1997-1999
Sphaernthus indicus on maize and those of Ricinus communis
and Parthenium hysterophorus

24. [ Non-chemical approaches for weed management Dr. V.P. Singh 1997-2004

25. | Studies on the herbicide residues and their manageme nt in Dr. Subhendu Datta 1998-2002
soil and plants

26. [ Weed management in vegetable crops in vertisol Dr. V.P. Singh 1998-2002

27.| Biology and ecology of problem weeds Dr. ]J.S. Mishra 1998-2003

28.| Studies on the herbicide residue in the soybean-wheat Dr. Shobha Sondhia 1999-2000
cropping System

29. | Studies on the herbicide residue in the maize and potato Dr. Shobha Sondhia 1999-2002
cropping system

30.| Design improvements and prototype development of Er. H.S. Bisen 1999-2002
different designs of improved weeding tools and implements

31. | Design, development and performance evaluation of a self- Er. H.S. Bisen 1999-2002
propelled power weeder for line sown crops

32. [ Studies on herbicide-soil microorganism interactions Dr. M.B.B. Prasad 1999-2002
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33.| Design, development and evaluation of powered aquatic Er. H.S Bisen 1999-2004
weed cutter/harvester for ponds

34. | Field demonstration on proven weed control technologies Dr. P.K. Singh 2000-2011
and training on weed management

35.| Weed flora shift in cropping system Dr. V.P. Singh 2001-2008

36. | Design, development and evaluation of mechanical weeding | Er. H.S. Bisen 2002-2004

tools and machinery as a component of integrated weed

37.| Tillage and weed control methods cropping systems Dr. ]J.S. Mishra 2002-2006

38. | Survey, surveillance and impact evaluation of bioagents and | Dr. Sushil Kumar 2002-2007
herbicides with/ other methods for integrated management
of some important weeds

39. | Role of intercrops and cover crops in weed management Dr. R. P. Dubey 2002-2007

40 Influence of herbicides on soil micro-flora, soil fertility and Dr. K.K. Barman 2002-2007
productivity

41. | Role of weed competitive cultivars in INM Dr. B.T.S. Moorthy 2002-2007

42 | Nutrient and plant residue management on weed dynamics Dr. P.J. Khankhane 2002-2007
in cropping system

43 | Screening and testing of new molecules Dr. Anil Dixit 2002-2010

44 | Studies of different spray application techniques for Er. H.S. Bisen 2003-2006
herbicide in field conditions

45 | Studies of herbicides residues in soil and foodgrain Dr. Shobha Sondhia 2004-2010

46 | Integrated management of Cuscuta campestris in berseem and| Dr. J.S. Mishra 2005-2011
Lucerne

47 | Development of aquatic weed collector from ponds and Er. H.S. Bisen 2006-2008
water bodies.

48 | Evaluation of bioagents and herbicides alone or in Dr. Sushil Kumar 2006-2009
combination on water quality and fish mortality for
integrated management of some aquatic weeds

49 | Isolation and identification of root exudates of linseed and Dr. Shobha Sondhia 2006-2009
marigold and their growth inhibitory effect on few weeds

50 | Physiological basis for genotypic differences in weed Dr. D. 2006-2009
competitiveness in field crops Subrahmanyam

51 | Biology, host-specificity and damage potential of bioagents Dr. Sushil Kumar 2006-2009
on Trianthema portulacastrum

52 | Influence of herbicides on soil micro-flora, soil fertility and Dr. K.K. Barman 2006-2010
productivity

53 | Tillage and weed management in rice-based cropping Dr. J.S. Maishra 2006-2010
systems

54 | Evaluation of methods of breaking weed seed dormancy Dr. V.S.G.R. Naidu 2006-2011

55 | Studies of herbicide residues in long-term herbicides trial in [ Dr. Shobha Sondhia 2006-2011

56 | Evaluation of manually-operated weeding tools suitable Er. H.S. Bisen 2007-2009
for uprooting of soil em bedded weeds

57 | Detection of weeds through remote sensing technique Dr. M.B.B. Prasad 2007-2010

Babu
58 | Herbicide as a tool for weed management Dr. V.P. Singh 2007-2010
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59 | Impact of soil physical environment on the pre-emergence Dr. K K. Barman 2007-2011
herbicides

60 [ Identification and evaluation of weedy plants for Dr. P.J. Khankhane 2007-2012
phytoremediation of heavy metal contaminated drain water

61 | Development of organic weed management techniques in Dr. R.P. Dubey 2007-2012
rice-wheat, soybean -wheat cropping systems, vegetable and
medicinal crops

62 | Organic weed management techniques in vegetable cropping | Dr. R.P. Dubey 2007-2012
systems

63 | Weed management in horticulture Dr. V.P. Singh 2007-2013

64 | Herbicide- soil moisture interaction studies Dr. V.P. Singh 2007-2013

65 | Development of weed management techniques in mango and | Dr. V.P. Singh 2007-2013
citrus orchards

66 | Bio-herbicidal potential of plant constituents from lantana, Dr. D.K. Pandey 2007-2014
neem, tropical soda apple and Parthenium against targeted
weeds

67 | Biological management of Eichornia crassipes using potential | Dr. C. Kannan 2008-2010
aquatic fungal pathogens

68 | Effect of elevated CO» on weeds and competitive interaction | Dr. V.S.G.R. Naidu 2008-2011
between crops and weeds

69 | Collection, characterization and evaluation of plant Dr. Chandra Bhanu 2008-2012
pathogens for biological control of some important weeds

70 | Evaluation of Neochetina sp for biological control of water Dr. Sushil Kumar 2009-2012
hyacinth

71 | Establishment of techniques and protocol for the Dr. P.P. Choudhury 2009-2012
investigation role of leaf surface in the photo transformation
of herbicide

72 | Investigation on photo-transformation of sulfosulfuron and Dr. P.P. Choudhury 2009-2012
propagiuzafop in aqueous phase and on soil surface

73 | Induction of systemic of systemic resistance against Cuscuta | Dr. C. Kannan 2009-2012
campestris in chickpea

74 | Characterization of important weed seeds of central and Dr. V.S.G.R. Naidu 2009-2012
southern India

75 | Photo-transformation of isoproturon 2, 4-D on leaf surface Dr. P.P. Choudhury 2010-2012
and sulfosulfuron and propaquizafop in environment

76 | Survey, characterization and evaluation of plant pathogens Dr. C. Kannan 2010-2012
for management of water hyacinth and Cuscuta sp.

77 | Design, development and evaluation of wick applicator and | Er. H.S. Bisen 2010-2014
also spray techniques for weed management in crops

78 | Effect of elevated CO; on physiological, biochemical and Dr. Bhumesh 2010-2012
molecular aspects in mungbean, chickpea and their Kumar
associated weeds

79 | Efficient weed management through herbicides in field crops | Dr. Anil Dixit 2010-2012

and their impact on soil health
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80 | Long-term effect of herbicides on weed dynamics, soil Dr. V.P. Singh 2011-2014
microflora, non-targeted organisms and herbicide residues
in direct seeded rice-wheat and direct seeded rice-chickpea
cropping systems

81 | Development and evaluation of diverse methods for Dr. K.K. Krishnani 2011-2012
herbicide slow delivery and weed control

82 | Testing the viability of important weed seeds from soil seed | Dr. V.S.G.R. Naidu 2011-2012
bank

83 | Effect of crop establishment techniques and weed Dr. Raghvendra 2011-2012
management practices on growth and yield of rice under Singh
rice-wheat cropping system*

84 | Characterization of weedy rice biosimilars* Dr. Meenal Rathore 2011-2012

85 | Biological of control of Chromolaena odorata using gall fly by | Dr. Sushil Kumar 2011-2012
inoculative release in Chhattisgarh area*

86 | Monitoring of herbicide accumulation in soil and water Dr. Shobha Sondhia 2011-2012
under non-cropped conditions*

87 | Demonstrations on weed management technology in crop Dr. P.K. Singh 2011-2012
and non-crop situations and their impact assessment*

*Combined with the newly-launched research projects from 2012-13

Currentresearch projects (2012-17)

Based on the recommendations of the 4™ QRT, the following research projects were
undertaken at the Directorate for the period 2012-17:

1. Development of sustainable weed management practices in diversified cropping systems
1.1. Weed management under long term conservation agriculture systems
1.2. System-based approach to weed management
1.3.Improving input use efficiency through efficient weed management
1.4.Standardization of spraying techniques and mechanical tools for weed management

2. Weed dynamics and management under the regime of climate change and herbicide
resistance

2.1. Effect of climate change on crop-weed interactions, herbicide efficacy and bioagents

2.2. Physiological and molecular basis of herbicide resistance development in weeds and
evaluation of herbicide-tolerant crops

2.3.Development of weed seed identification tools and weed risk analysis

3. Biology and management of problematic weeds in cropped and non-cropped areas
3.1. Biology and management of problematic weeds in cropped areas
3.2.Biology and management of problematic weeds in non-cropped areas

3.3. Biology and management of aquatic weeds
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4. Monitoring, degradation and mitigation of herbicide residues and other pollutants in the
environment

4.1.Impact of herbicides in soil, water and non targeted organisms and herbicide mitigation
measures
4.2. Degradation of herbicides in the environment
4.3. Bio-remediation of pollutants using terrestrial / aquatic weeds
5. On-farmresearch and demonstration of weed management technologies and impact assessment

5.1. On-farm research and demonstration of weed management technologies for higher
productivity and income

5.2. Impact assessment of weed management technologies on social upliftment and livelihood
security

Externally-funded projects

Besides the inhouse projects, 28 externally-funded projects were also undertaken as follows:
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10

Molecular characterization and field
trials of mustard transgenic for hybrid
seed production and resistance to
herbicides (in collaboration with Delhi
University and IARI, New Delhi)

Dr. N.T. Yaduraju

2002-2005

DBT

19.06

11

Integrated management of Cuscuta sp.
in field crops

Dr. ]J.S. Mishra

2002-2004

NATP,
ICAR

3.78

12

Organization and management of
PME (in collaboration with NCAP)

Dr. A K. Gogoi

2002-2004

NATP

4.0

13

Systematic study on weed seeds of
India (in collaboration with AAU, Jorhat)

Dr. V.S.G.R. Naidu

2002-2005

ICAR

8.75

14

Systematic studies on weed atlas in India

Dr. V.S.G.R. Naidu

2003-2006

ICAR

5.00

15

Large scale demonstration on
management of Parthenium through
integrated approach (network project
with 7 other centers)

Dr. N.T. Yaduraju
and Dr.
Sushilkumar

2004-2007

DBT

11.35

16

Determination of the role of weeds in
epidemic and perpetuation of
economically important plant viruses
(in collaboration with TARI)

Dr. Anupam
Verma and Dr.
Chandra Bhanu

2004-2007

ICAR

4.50

S. | Project Principal Period Funding | Budget
No - Investigator agency | (Rs.in lakhs)
1. | Biological control of weeds by plant Dr. L.P. Kauraw 1994-1997 | DBT 11.44
pathogens
2. | Studies on pest potential the Mexican | Dr. Sushil Kumar 1995-1999 | ICAR 8.00

beetle (Zygogramma bicolorata)
introduced for biocontrol of Parthenium

17

Effect of elevated atmospheric carbon
dioxide on crop-weed interactions

Dr. V.S.G.R. Naidu

2004-2007

ICAR

19.57

18

Detection of weeds for precision crop
management using remote sensing
technique

Dr. M.B.B. Prasad
Babu

2004-2007

ISRO

10.17

19

Socio-economic survey of maize
growers of Bihar and Karnataka with
reference to weed management

Dr. P.K. Singh

2005-2007

Monsan
to-India

10.00

3. | Biological control of Echinochloa in rice | Dr. L.P. Kauraw 2000-2003 | ICAR 5.00
and Phalaris minor in wheat crop

4. | Developing strategies for the Dr. L.P. Kauraw 1997-2001 | CABI- 1.40
management of Parthenium weed in UK
India using fungal pathogens

5. | Fate and phytotoxicity of applied Dr. KK. Barman 2001-2004 [ ICAR 3.74

herbicides and their impact on
nutrient cycle in relation to soil factors
and management practices

20

Feasibility of increasing persistence of
some rice herbicide and its consequence
in soil environment

Dr. K.K. Barman

2005-2008

ICAR

19.53

21

Augmentation and activity
enhancement of Mexican beetle for
biological control of Parthenium

Dr. Sushilkumar

2005-2008

ICAR

14.53

6. | Phytotoxicity of allelochemicals to Dr. D.K. Pandey 2000-2003 | ICAR 17.50
aquatic weeds
7. | Evaluation and management of Dr. D. Swain 2001-2004 | ICAR 3.74

allelopathic infl uences of crops and
weeds of rice-wheat cropping system

22

Herbicidal property of invasive and
noxious weed Lantana

Dr. D.K. Pandey

2005-2008

DST

16.14

8. | Role of insects in suppression of Dr. Sushil Kumar 2000-2003 | ICAR 7.50
problematic alligator weed
(Alternanthera philoxeroides) and testing
of herbicides for integrated

management
9. | Development of national database on Dr. A.K. Gogoi 2001-2004 [ NATP, 20.57
weeds ICAR

23

Structural behaviour of different
sulfonylurea herbicides in sub-soil
under the influence of cropping
conditions-identification and
quantification of potential metabolites
responsible for the toxicity and their
bio-accumulation in fish (in collaboration

with I[IBAT, Padappai and PAU, Ludhiana)

Dr. S. Sondhia

2005-2008

ICAR

9.26

[122]

24

National Invasive Weed Surveillance
Programme

Dr. V.S.G.R. Naidu

2008-2011

DPPQS

716.0
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25 | Compost production from weed Dr. V. Parmarand | 2008-2011 | DST 5.55
biomass for the socio-economic Dr. S. Sondhia
development of rural people
26 | Precision farming technologies based | Dr. V.P. Singh 2008-2011 | NAIP 65.41
on microprocessor and decision
support systems for enhancing input
application efficiency in production
agriculture
27 | Development and formulation of Dr. C. Kannan 2012-2015 | MPBT 15.05
microbial metabolites for the
management of root parasite weed
Orobanche in mustard*
28 | Study on domestication traits of two Dr. Bhumesh 2013-2016 | NFBSF 119.50
weed species* Kumar ARA
29 | Bioremediation of contaminants in Dr. P.J. Khankhane | 2013-2017 | NFBSF 206.31
polluted sites - use of weedy plants* ARA
*Currently ongoing
Extension activities
Field Kisan Radio Trainings Extension Lectures on
demonstrations | Melas/Goshtis /TV organized bulletins/ /off campus
Year organized/ talks folders/ articles
participated in newspapers
1989-90 = = = = =
1990-91 = = = = = =
1991-92 - - = - = =
1992-93 = = = = = =
1993-94 - - = - = =
1994-95 = 2 = 1 10 =
1995-96 5 2 2 1 14 -
1996-97 = 1 2 1 12 =
1997-98 - - 4 - = =
1998-99 = 1 3 = = =
1999-00 - 2 = - = =
2000-01 18 2 = 1 1 3
2001-02 18 6 4 2 8 6
2002-03 65 8 12 3 24 10
2003-04 81 8 8 5 10 15
2004-05 86 9 10 6 9 13
2005-06 92 3 3 2 4 12
2006-07 64 4 2 1 = 15
2007-08 9 3 7 2 = 15
2008-09 79 4 3 2 2 20
2009-10 85 5 4 3 30 18
2010-11 83 5 3 2 2 21
2011-12 82 3 4 2 2 18
2012-13 65 2 4 4 2 22
2013-14 65 3 3 4 3 31

Trainings organized

Asper themandate, following trai ning programmeswere organi zed for different stakehol ders:
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S. | Title of training Period No. of Sponsor
No. participants
1 Weed management: atool for improving crop production | 16-23 January, 1995 15 NRCWS
2 Weed management: atool for improving crop production | 8-15 January, 1996 4 NRCWS
3 Weed management: atool for improving crop production | 28 January — 4 February, 1997 15 NRCWS
4 Role of alelopathy in weed management 2627 April, 2002 70 NRCWS
5 Winter school on recent advances in weed management 21 October—10 November, 31 ICAR
2002
6 Training on management of Parthenium 9-11 August, 2005 50 NRCWS
7 Nationd training on weed management in kAzarif crops 29 August—1 September, 2007 50 NRCWS
Nationd training programme on advanced instrumental 20—26 November, 2007 42 NRCWS
training for the analysis of pollutantsin the food
commodity and water
9 Consultation on herbicide tolerant GM crops 10—11 December, 2007 60 NRCWS &
BCIL
10 Model training course on recent advances in weed 29 December, 2008-5 23 DAC, GOI
management January, 2009
11 Training programme on protocols and methodologiesfor | 2—6 March, 2009 - DWSR
weed survey and surveillance
12 National consultation on weed utilization 2021 October, 2009 - DWSR
13 Advance instrumentation for the analysis of herbicide 16—22 November, 2009 - DWSR
residues in soil, water and food chain
14 Nationa training on weed management in field crops 4-11 January, 2010 - DWSR
15 Nationa consultation on biologica control of weeds 17—18 March, 2010 30 DWSR
16 Model training course on recent advances ion weed 11—18 October, 2010 23 DAC, GOI
management
17 One day training programme on weed management for 26 May, 2011 - DWSR &
technical officer of IFFCO IFFCO
18 Advancement in weed management techniques 16—20 October, 2012 25 DOA, UP
19 | 1% Nationa training on * Advancesin weed management’ | 31 October—9 November, 2012 22 ICAR
20 Model training course on weed management for 13—20 December, 2012 24 MOA, GOl
sustainabl e oilseeds and pulses production
21 Weed management and chemical weed control 12—14 March, 2013 24 ATMA,
Parbhani
22 Weed management techniques 13-15 June, 2013 30 ATMA,
Parbhani
23 Microbes and their biotechnological interventions for 22 July — 5 August, 2013 30 MPBT,
sustainable agriculture with special reference to Bhopal
biological weed management
24 2" National Training Course on ‘ Advances in Weed 14-23 January, 2014 31 ICAR
Management’
25 Advances in weed management technol ogy 11-15 March, 2014 25 SIMA, U.P.
26 Training-cum-workshop on weed management for 19-21 May, 2014 30 ZPD, Zone-
KVKs stientists VIl
27 Herbicide Residue: review of research-cum-training 11—-17 November, 2014 15 DWSR
workshop
28 Model training course on ‘Weed management for 16—23 December, 2014 25 MOA, GOI
sustainable oilseed and pulse production’
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Publications

The Directorate has published a number of different publications over during the last 25 years. A
consolidatedlistisgiven below:

Publication Number Publication Number
Research articles 231 Practical manuals 10
Review articles 11 Success stories 4
Book chapters 46 Technical extension bulletins 43
Books 20 Information bulletins 16
Popular articles 228 Reports on awareness campaigns 9
Video films 9 Regular publications 5
Technical bulletins 8 Papers presented in conferences/symposia 476
Externally funded project reports 24

Emerging challenges and concerns

Weed problems are dynamic in nature and are likely to be more serious in the coming
decades due to the following factors: (i) Adoption of dwarf HYVs and hybrids, (ii) High-input
agriculture, (iii) Altered agronomy - zero-till, organic farming, (iv) Monocropping / fixed
cropping systems - shift in weed flora, (v) Development of herbicide resistance in weeds, (vi)
Herbicide residue hazards, (vii) Growing infestation of weedy rice, parasitic and other
obnoxious weeds, (viii) Globalization and invasion of alien weeds, (ix) Implications of climate
change, and (x) Lack of quality human resource in weed science. Stakeholders express serious
concerns about weed management in real field situations. In fact the weed related problems
have become the issues of common discussion in the meetings, seminars, trainings, workshops,
Kisan Mela and Sangosthis. Following issues are raised by the stakeholders: (i) Non-
availability of labour for weed control, (ii) Rising costs of manual weeding, (iii) Invasion of new
weed species, (iv) Application techniques of herbicides, (v) Herbicide + other pesticide
combinations, (vi) Non-availability of herbicides and mechanical tools, (vii) Spurious
chemicals, costly herbicides, (viii) Large packings of herbicides, (ix) Registration of new
molecules, (x) Lack of awareness / extension efforts, (xi) Weeds inno-man's lands.

Continuous refinement of weed management technologies is essential to cut down
production costs, and also in the light of ever-changing socio-economic conditions of the
farmers and international trade policies. Rapid expansion of weedy rice infestation, evolution
of herbicide resistant weeds, introduction of alien invasive weeds, lack of low-cost
environment-friendly weed management technologies for water bodies and for dryland
farming systems are some of the burning issues requiring immediate attention. Herbicides are
going to become increasingly popular in the coming years but the residue hazards and other
environmental issues are also required to be suitably addressed. Development of suitable
technologies to tackle the probable scenario that may emerge in the area of crop-weed
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competition due to increased atmospheric CO, concentration and subsequent global warming
are some of the major future challenges. Herbicide-tolerant GM crops may be a possibility in
the coming decades after the legitimate concerns are adequately addressed.

Way Forward

A great deal of change has occurred in weed management for the last few decades. In
fact, serious research in weed science was undertaken in our country during 1970s when some
herbicides like 2,4-D, butachlor, isoproturon, atrazine and a few others were found highly
effective in major cereal crops. Some weeds in croplands and non-crop lands started becoming
predominant in the 1990s, for which, effective control measures were developed. Studies on
herbicide use in other crops like pulses and oilseeds were started with the availability of new
herbicide molecules. Thereafter, issues related to herbicide residues and resistance
development in weeds cropped-up and systems approach to weed management was
emphasized. Aquatic weeds also gained attention due to their vast invasion in the water
bodies. In the present times, low-dose high-potency herbicide molecules and mixtures have
become available for major crops like rice, wheat and soybean. It is also feared that climate
change will shift the behaviour of crop-weed competition. However, newer opportunities will
also be available in the coming decades for tackling weed menace with the adoption of
conservation agriculture, organic farming and precision farming systems.

A holistic approach with multi-disciplinary, multi-locational and multi-institutional
involvement would be imperative to tackle future weed problems. More emphasis will be
given on developing integrated weed management technologies involving non-chemical
methods, use of cover crops, weed suppressing crop cultivars; mechanical weeding tools, etc.
Basic research in areas like allelopathy and bioherbicides which have relevance for practical
weed management will be undertaken through collaborative arrangements with other
institutes. Research on biological control of important alien invasive weeds in non-cropped
situations, aquatic bodies, etc. will be undertaken with the participation of all stakeholders.
Scientists will also be encouraged to undertake on-farm research trials in participatory mode
and take part in technology development, refinement and transfer. Technologies developed
will be refined and fine-tuned for their suitability in actual farmers' situations through on-farm
trials, awareness campaigns, farmers' fair, farmers' training, etc. The involvement and
partnership of other line departments such as state departments of agriculture, NGOs, local
administration, etc. will be ensured to achieve the goals. The sound technical programme for
network research on management of aquatic and parasitic weeds, weed management in
rainfed agriculture, horticultural and vegetable crops will be required after thorough
interaction with collaborating organizations.

AICRP on weed control network functioning under the Directorate is a great strength
and will continue to be immensely useful in this regard. There are AICRP-WM centres, each
with a team of multidisciplinary scientists, situated in different SAUs under different agro-
ecological regions. Efforts will be made to develop effective linkages with other sister
institutions under ICAR as well as other scientific organizations like CSIR, DBT, DST, ISRO, etc.
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in formulating innovative research projects. Efforts are also needed to be made with IITs and
IIITs to explore the possibility of utilizing the robotic and LASER technology for weed control.
Linkages in research and technology development with SAUs and related ICAR/ other
institutions will be strengthened not only to avoid duplication of work but also for effective
utilization of resources and complementing research outputs. Scientists will be trained in new
areas like weed risk analysis, precision farming, herbicide residue estimation, C-sequestration,
crop-weed modeling, climate change, biotechnology, etc. Evaluation of new low-dose high-
potency herbicide molecules and their methods of application for higher efficiency and other
related issues will be addressed in collaboration with the herbicide industry.

Emphasis will be given to develop infrastructure like phytotron growth chambers,
containment facilities and large-sized open top chambers with controlled CO,, temperature
and humidity components for climate change related studies, sophisticated laboratory
facilities for molecular biology, quarantine facilities for Weed Risk Analysis, and biocontrol
related studies, and a referral laboratory for herbicide residue study.
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Events Organized

During the Silver Jubilee year of the Directorate (2013-14), various programmes were
organized befitting the occasion to highlight the achievements over the last 25 years, and to
increase awareness and visibility of weed management technologies among the stakeholders.
These events included 25" Foundation Day, trainings and awareness programmes, Agriculture
Education Day, Industry Day, National Science day, Kisan Goshthi, Biennial Conference of
ISWS and Annual Review Meeting of AICRP-Weed Control, Interface Meet with stakeholders
and others. Brief details of these activities are given below:

Silver Jubilee Foundation Day

The Directorate celebrated its Silver

mamIT T = 3

Jubilee Foundation Day on 22 April, 2013 in " . e
i 11y
presence of guests: Dr. D.P. Singh, Chairman, "} = w. vetentiinans
fem ==

Kisan Kalyan Board, Haryana and former Vice |
Chancellor, JNKVYV, former Director of DWSR, |
Dr.Jay G. Varshney; and Mrs. Rama Bhan, wife }
of Late Dr. V.M. Bhan, first Director, DWSR.
Scientists, officials and employees of the
Directorate were felicitated for their |
outstanding work on this occasion. _

Training on Advanced Weed Management Technology

A 3-day training programme entitled
“Advanced Weed Management Technology”
was conducted for progressive farmers and
ATMA officials from Parbhani, Maharashtra
from 13-15 June, 2013. Training was imparted | §%
on mechanical, chemical and organic methods '
for weed management with introduction to
conservation agriculture, climate change and its f
influence on agriculture production.
Participants benefited by visits to field demons-
trations on no-till mungbean cultivation at
famers' fields in Panagar and Singaud villages,
and by discussion with farmers and sharing
their experiences.

Training on Weed Management for
PG students

A training programme was organized ‘
on “Microbes and their biotechnological
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interventions for sustainable agriculture with special reference to biological weed
management” sponsored by Madhya Pradesh Biotechnology Council during 22 July-5 August,
2013. A total of 30 students from different colleges of Jabalpur participated. The participants
were exposed to different aspects of microbes with special reference to their role in biological
weed management.

Farmers-Scientists Interface at Dindori

A Farmer-Scientist Interface Meeting
was held on 31 July 2013 at Krishi Vigyan
Kendra, Dindori, which was sponsored by
ATMA Project and Farmers' Welfare Society. In
this meeting, Deputy Director (Agriculture),
Block Technology Manager (BTM), Assistant
Directors, Sub-divisional Agricultural Officers,
progressive farmers and farmers from tribal belt
participated. Dr. A.R. Sharma, Dr. P.K. Singh,
Dr. V.P. Singh, Dr. R.P. Dubey participated
from the Directorate and imparted technical
knowhow of weed management. The farmers desired to know herbicide application
techniques in minor millets including kuttu, kodo millet and fingermillet, which are the major
crops of the area. Parthenium was also a major problem in the area for which management
techniques including release of Mexican beetle were suggested.

Nationwide organization of Parthenium Awareness Programme

In an effort to spread awareness about
the ill effects of Parthenium amongst farmers,
students, scientists and general public,
Parthenium Awareness Week was organized | sl A T
from 16-22 August, 2013 throughout the = v J;.l..-;.ig.;.'.'m'..-:-= C
country. Published material in form of charts, R e .
posters, leaflets, banners, display boards etc. :
were distributed to AICRP-Weed Control
centres, ICAR institutes, SAUs, KVKs, State

Department of Agriculture and NGOs. A
training-cum-awareness programme was
conducted at the Directorate on 19 August, in which about 56 stakeholders from the city and
adjoining districts participated. Mexican beetles were distributed to the farmers for release in
Parthenium infested areas farmers.

Agriculture Education Day

DWSR celebrated the Agriculture Education Day on 10 December, 2013 to promote the
spirit of agricultural science among school children. Thirty-four students along with their
teachers from six different schools, located in rural areas of Jabalpur, took part in day long
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activities, viz. inspirational talks, visits to
information centre, laboratories and research
fields, and quiz competition organized to mark
the day. Dr. K.K. Barman, Programme
Convener highlighted the importance of
agricultural education among the school
children for country's socio-economic
development. Dr. A.R. Sharma, Director,
enlightened the participants about the historical
perspectives and current status of agricultural
research and education in India, and informed
about the career opportunities for in higher
agricultural education. The students
enthusiastically interacted with the scientists
while visiting laboratories, experimental fields |
and information centre. In the closing |3
ceremony, the students were given certificates [
of participation, and prizes were distributed to |
successful participants by the Director. :

Industry Day

Anindustry day was organized for the first time on 19 December, 2013 in order to furthe
strengthen the linkages for effective
collaboration with the herbicide industry for
testing of new molecules/formulations as
well as those dealing with farm machinery,
spraying equipments and instrumentation.
Er. H.S. Bisen, acting Director, DWSR and
participants from JNKVYV, Jabalpur; Pesticide
India, Indore; Dhanuka Agritech Limited, (&
Indore; Silver Agencies, Jabalpur; Sameer
Science Lab and Supplements, Jabalpur;
Supreeti, Jabalpur and others were present on
this occasion. Discussions were held emphasizing on need to change scientific enterprising in
the era of globalization, DWSR- herbicide industry linkages, spurious herbicides in the market,
and biological control and utilization of weeds. In discussion, scientists from DWSR suggested
industry persons to orient pesticide dealers to further disseminate knowledge to stakeholder's
about safe use of herbicides and disposal of containers. It was suggested that some initiative
should be taken by the Government to check spurious pesticides in the country.

ISO9001:2008 Certification

DWSR was awarded the certification by implementing the Quality Management
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System in the organization as per the ISO 9001:2008 standards on 21 ' g,
December, 2013. Acquiring this certification is one of the performance |
monitoring indicators to be complied with by all Government
Departments in the country as per the Result Framework Document
(RFD) requirement by Performance Management Division, Cabinet
Secretariat. Implementation of ISO 9001 as per the approved action
plan of RFD 2013-14 is the success indicator of mandatory objective
under administrative reforms of all the Government Departments. It
testifies the commitment towards assuring quality services to its
customers with continual improvement of its delivery system. As per |
the quality policy, DWSR is committed to continual improvement for
achieving excellence in agricultural research.

Second National Training Programme on
Weed Management

Second National Training programme
was organized during 14-23 January, 2014 on
'Advances in Weed Management”. Thirty
trainees from different ICAR institutes and [
agricultural universities participated in this
programme. Dr. A.R. Sharma briefed about the
importance and purpose of the training
programme. He emphasized that this raining
programme will help the participating
scientists to improve their future research programmes and extension activities related to weed
management. Dr. V.S. Tomar, Vice Chancellor, JNKVV, Jabalpur and the Chief Guest of the
inaugural function mentioned that advanced knowledge of weed management is need to make
intensive agriculture a profitable venture. Dr. C.B. Singh, Ex-Dean and Director Extension
services, JNKVV chaired the closing ceremony on 23 January, 2014. Appreciating the
programme, Dr. Singh asked the scientists to utilize the acquired knowledge of weed
management in practical field.

Annual Review Meeting of AICRP-Weed _ _
Control KNI ANNUALIREN EWIMEETINGE |

Annual review meeting of the
AICRP-WC centers was organized at the
Directorate from 12-14 February, 2014. Dr. L.S.
Brar, former Professor & Head, Department of
Agronomy, PAU, Ludhiana was Chief Guest of
the occasion. Besides, Dr. R.K. Gupta, Borlaug
Institute for South East Asia, Jabalpur and
Dr. Jay G. Varshney, Former Director also
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graced the occasion along with participants from 22 agriculture universities and eight
voluntary centres from across the country. Dr. R.P. Dubey, Incharge, AICRP-WC briefed the
research achievements of different centres in the inaugural session. Dr. Brar emphasized on
need of enhanced production from reducing arable lands and the increasing need to develop
efficient weed management technologies in the regime of climate change and reduced
manpower availability. Dr. Varshney recommended interdisciplinary research to manage
weeds in future and suggested adoption of biotechnology, biochemistry and nanoscience
techniques to develop advanced weed management technologies. Technical bulletins on
medicinal use of weeds, weed management in kharif and rabi crops, problem and management
of sargauja in mustard, weed management in wheat, etc. were released on the occasion.
Detailed research achievements presented by individual centers were reviewed in the meeting
and in depth discussions were held to frame the new technical programme for coming year.

Biennial Conference of ISWS

BIENNIAL CONMFERENCE OF
Imdian hl:h'l]‘:: Waad Bolanco

A 3-day Biennial Conference of Indian
Society of Weed Science on 'Emerging
Challenges in Weed Management' was held at
the Directorate from 15-17 February, 2014. Prof.
V.S. Tomar, Vice-Chancellor of Jawaharlal
Nehru Krishi Vishwa Vidyalaya was chief guest
of the occasion. Dr. T.V. Muniyappa, Dr. RK. |
Malik, Chairman, RAC; Dr. N.T. Yaduraju,
President, ISWS graced the inaugural
ceremony. More than 250 participants from
across the globe participated in the conference. Keynote lectures were delivered on
'Conservation Agriculture and weed management in South Asia region: perspectives and
developments' by Dr. R.K. Malik, 'Herbicide use efficiency using adjuvants' by Dr. Megh Singh,
USA and 'Living with weeds - a new paradigm' by Dr. Nimal Chandrasena, Australia. A total
of 50 lectures were delivered under 10 themes in 12 concurrent sessions. Interaction among
students, scientists and industry was organized. A visit to on-station farm trials and on-farm
trials at Mahagwan and Panagar villages of Jabalpur district was also organized.

National Science Day

National Science Day was celebrated on
28 February, 2014 on the theme “Role of
scientific research in agriculture development
inIndia". Dr. C. Kannan convener welcomed the
gathering and informed about the genesis and
significance of celebrating the National Science
Day. Er. H.S. Bisen, I/ c Director gave inaugural
remarks, followed by a presentation of
Dr. V.P. Singh on weeds and their impact on [ 1
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Indian agriculture. The students were taken for laboratory and field visit. They were explained
about the various activities and equipments like OTCs, lysimeter, containment chambers,
FACXE and farm machinery. Dr. U. Prakasham, Director, TFRI, Jabalpur was the Chief Guest
of the post-lunch session. He delivered a special lecture on “Science as a way of learning”. A
competition was held wherein the students participated. Prizes and certificates were
distributed to the best 3 students.

Training Programme on Weed management

A 5-day National Training Programme
on "Advances in Weed Management
Technology” was organized from 11-15 March,
2014 for agricultural officers of Uttar Pradesh
with the financial support of SIMA,
Rehmankhera, Lucknow, U.P. A total of 25 [l §fs
participants including two achiever farmers | L g
benefited from the training programme. In J
technical sessions, 20 lectures covering cultural,

mechanical, biological, chemical and integrated
weed management were delivered by the
scientists / experts from DWSR. The trainees were exposed to the practical aspects of weed
identification, spraying techniques, mechanical weeding tools, climate change, weed
utilization, biocontrol agents, herbicide residue analysis, herbicide resistant crops and
conservation agriculture through practical sessions. Field visits to farmers' fields, experimental
fields of the Directorate and Borlaug Institute for South East Asia, Jabalpur were also
organized.

Field Day-cum-Sangosthi

A Field Day-cum-Sangosthi was
organised on 26 March, 2014 at Bharda
(Padariya) village, which was attended by 125
farmers. The female farmers also participated in
good numbers. Dr. AR. Sharma, Director
informed about the new technologies in weed
management and emphasized adoption of
conservation agriculture - based systems for
improving productivity, profitability and
sustainability. Dr. P.K. Singh highlighted the
research activities being carried out at farmers'
fields of Mahgava, Baihar, Bahmnoda and Bharda villages of Panagar locality in a participatory
mode. The importance of conservation agriculture along with the use of happy seeder and
improved weed management techniques were explained through the live examples of on-farm
trials conducted in different farmers' field. The farmers who had used the happy seeder for
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wheat sowing shared their experiences to the
participating farming community. The
scientists of DWSR replied questions raised by
farmers related to their problems in weed
management and crop production. All the §
farmers visited the nearby field of Shri Satish
Dubey, Bharda, where good crop of wheat had
been raised by adopting the conservation
agriculture technology. The crop was healthy
and distinctly superior to the wheat crop raised
in adjoining field where conventional practices
were followed.

26" Foundation Day

The Directorate celebrated its 26"
Foundation day on 22" April, 2014 in the
presence of Dr. AK. Sikka, Deputy Director
General (Natural Resource Management, ICAR
and Dr. V.S. Tomar, Vice Chancellor, JNKVYV,
Jabalpur. Dr. A.R. Sharma in his welcome
address briefed the dignitaries about the
research and development activities at the [d
Directorate. Dr. V.N. Saraswat and Dr. Jay G.
Varshney informed about the gradual
establishment of the Directorate and its face lifting in terms of infrastructure development and
prioritization of research programmes. Dr. V.S. Tomar emphasized the indispensable need of
continuous research on weed science. Dr. A.K. Sikka emphasized the need of efficient weed
management technologies for sustainable production. On this occasion, Best worker awards in
the category of skilled support staff, administrative staff, technical officers and scientists were
conferred upon Sh. S.K. Kostha, Sh. Sandeep Dhagat, Smt. Nidhi Sharma and Dr. Sushil Kumar
respectively.

Interface Meeting with Progressive
Farmers and Agricultural Officers

farmers with state department officers and
scientists was organized on 29 April, 2014 to
discuss various aspects of weed management
and problems faced by the stakeholders. In this
meeting, 120 achiever / progressive farmers, 40
officers of the state departments from 13
districts of Jabalpur, Rewa and Satna divisions
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of Madhya Pradesh, and 16 scientists of DWSR participated. Dr. A.R. Sharma, Director, DWSR
presided over the function. Dr. P.K. Singh, Principal Scientist (Agricultural Extension)
coordinated the programme. Visits to the experimental farm were organized to show the
encouraging results under conservation agriculture with the use of improved farm machinery.
Seed packets of Sesbania were distributed to the representatives of different districts to
popularize the green manuring technology in their areas.

Training-cum-Workshop on Weed Management

DWSR and Zonal Project Directorate,
Zone VII Jabalpur jointly organized training-
cum workshop on weed management during
19-21 May, 2014 for the 40 scientists of KVKs of
Madhya Pradesh, Chhattisgarh and Odisha.
Dr. A.R. Sharma, Director, DWSR have an
overview of the Directorate's activities for
strengthening weed management through on-
farm research and organizing trainings/
workshops. Dr. Anupam Mishra, Director, ZPD
explained the strengths and opportunities of the
KVKs to disseminate technologies on weed management among the farmers. Dr. P.K. Mishra,
Director Extension services, JNKVV Jabalpur emphasized the importance of weed
management in present situation of labour scarcity.

Mass Plantation on Independence Day

th

Directorate celebrated the 68
Independence Day on 15 August 2014 in a |
unique manner. Teak saplings were planted by
all the staff of the Directorate in the DWSR
campus. It was decided that the plants will be g
looked after the concerned staff members and % .
alsonamed after them.

Review Meeting with Dr. A K. Sikka

Dr. A K. Sikka, DDG (NRM) visited the
Directorate on 3 September, 2014 to review the
ongoing research programmes. He was
accompanied by Dr. S.K. Patil, Vice Chancellor, _r
IGKVYV, Raipur. The dignitaries took a round of |
the research farm to see the progress of
conservation agriculture experiments. The
progress of research work and various
assignments was reviewed.
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Cleanliness Drive at DWSR

Under the Swatchh Bharat Mission of
the Government of India, a special cleanliness
drive was launched at the Directorate on 25
September, 2014. Dr. A.R. Sharma motivated the
staff members for making the campus clean. All §
the staff members were given the responsibility
to clean the identified places within the
premises. The staff members participated in the
cleanliness campaign with enthusiasm and
cleaned the corridors, floors, basement, parking
area, lawn and farm roads of the campus. On the occasion of Gandhi Jayanti (2 October, 2014)
all staff members again cleaned the adjoining areas of the campus and also motivated the local
people for their contribution in the Swatchh Bharat Mission.

Visit of Dr. S. Ayyappan, Secretary, DARE
and DG, ICAR

Dr. S. Ayyappan, Secretary, DARE and
Director General, ICAR visited the Directorate
on 29 September, 2014. Dr. V.S. Tomar, Vice
Chancellor, JNKVYV, Jabalpur and Dr. Anupam
Mishra, Director, ZPD Zone VII also
accompanied him. Dr. A.R. Sharma, Director,
DWSR welcomed the dignitaries. Dr. Ayyapan
had a brief informal interaction with the

scientists and staff of the Directorate. He also
visited the field experiments and showed keen
interest in conservation agriculture. A
publication on 'DWSR: Marching Ahead” was
released on the occasion.

Training-cum-Workshop on Herbicide
Residues

A training-cum-workshop on herbicide residues was conducted from 11-17 November, 2014.
Scientists working on residue analysis at different AICRP-WC centres participated in this
workshop. Research work on residue analysis was reviewed. Training was imparted to the
participants on advance analytical techniques related to herbicide residue analysis.
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Model Training Course on "Weed Management for Sustainable Oilseed and Pulse
Production"

Eight-days Model Training Course (MTC) on
'Weed management for sustainable oilseed and
pulse production' was organized from 16-23
December, 2014. Thirty senior agriculture
officers from ten states participated in the
training course. The programme was
inaugurated by Dr. V.S. Tomar, Vice
Chancellor, JNKVYV, Jabalpur. During the
programme, 35 lectures covering cultural, |
mechanical, biological, chemical and integrated *
weed management were delivered by the
scientists/experts from the DWR and other institutions. Seven practical sessions were also
conducted covering important aspects of weed management.
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Silver Jubilee Lectures

Renowned scientists were invited to deliver Silver Jubilee lectures at the Directorate
during 2013-14. They shared their experiences on the outstanding research contributions
made by them. Scientists of the Directorate were inspired and motivated to achieve higher

laurels in their professional career.

Dr. R.K. Rattan, Head, Centre for
Environmental Sciences and
Climate Resilient Agriculture,
IARI, New Delhi delivered a
lecture on 'Pollutant Elements'
on 10 July, 2013

Dr. Ranjan Bhattacharya,
Senior Scientist, Division of
Environmental Science, IARI,
New Delhi delivered a lecture on
'C-Sequestration under rice-
wheat systems' on 21 September,
2013

Dr. T.R. Sharma, Principal
Scientist, NRC on Plant
Biotechnology, New Delhi
delivered a lecture on 'Plant
genomics for gene discovery and
genotype development' on 14
November, 2013

Dr. B. Gangwar, Project Director,
PDFSR, Modipuram, Meerut
delivered a lecture on 'Farming
Systems Research' on 20
December, 2013.

Dr. R.C. Gautam, former Dean
and Joint Director (Education),
IARI, New Delhi delivered a
lecture on 'Principles of
Agronomy and 21" Century
agriculture in India' on 4

January, 2014.
Dr. U.K. Behera, Principal L. 2

Scientist, Division of Agronomy, .-
IARI delivered a lecture on
'Farming Systems Research' on 6
January, 2014.

Dr. A.K. Singh, Principal
Scientist, Division of Genetics,
IARI, New Delhi delivered a
lecture on 'Innovations in
basmati rice breeding" on 25"
January, 2014.

Dr. M.D. Reddy, Ex-Director,
Water Technology Centre,
ANGRAU, Hyderabad delivered
a lecture on 'Agriculture
Development in Telangana' on 1
August, 2014

Dr. D.K. Benbi, ICAR National
Professor, Punjab Agriculture
University, Ludhiana delivered a
lecture on 'Carbon sequestration
and soil health enrichment' on 4
September, 2014
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Technical Seminars

emerging issues during the Silver Jubilee Year.

Following lectures were delivered by the scientists of the Directorate on different

S.No. | Scientist Designation Date Topic
1. Dr. Anil Dixit Principal scientist 31 April, 2013 Herbicide tolerant crops:
(Agronomy) Opportunities and
challenges
2. Dr. Raghwendra Senior Scientist 31 May, 2013 Greenhouse technology
Singh (Agronomy) for future agriculture
3. Dr. R.P. Dubey Principal Scientist 29 June, 2013 Indigenous technical
(Agronomy) knowledge in weed
management
4. Dr. A.R. Sharma Director 30 July, 2013 Integrated weed and
nutrient management
B Mr. Dibakar Ghosh | Scientist (Agronomy) | 27 August, 2013 | Herbicide resistant weeds
6. Dr. Meenal Rathore | Senior Scientist (Plant | 30 October, Weedy rice: problem and
Biotechnology) 2013 prospects
7. Dr. D.K. Pandey Principal Scientist 28 March 2013 Future weed problem
(Plant Physiology) scenario
8. Dr. V.P. Singh Principal Scientist 28 June, 2014 Weed flora shift and crop
(Agronomy) rotation
9. Dr. A.R. Sharma Director 5 July, 2014 Presentation of data
and thesis writing
10. Dr. C. Sarathambal | Scientist 4 August, 2014 | Bioprospecting of weed
(Microbiology) rhizosphere




