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Preface

5F Farming – 2019:  1st National conference

Theme: Crop Improvement for 21st Century

Aim and Scope of the Conference 
The 5F Farming – 2019, 1st National Conference on ‘Crop Improvement for 
the 21st  Century’ is being organized at Aurangabad, Maharashtra between 
January 10-12th 2019� This is an inter-disciplinary conference covering 
advanced technologies , current status of research in the vital areas of farming, 
automation, policy development and skill enhancement in the area of ‘Crop 
Improvement’� 

 The conference aims at   creating a forum for further meaningful 
discussions for an integrated approach for crop improvement including several 
issues relating to day to day operations� We have invited leading scientists and 
administrators from the Industry and Academic institutions, regulators, policy 
experts, Government Officials, farmer leaders and other opinion makers, and 
are hoping that there will be a meaningful discussion of the various issues 
that could set an actionable agenda for the various stakeholders and provide 
specific recommendations on policy directions�  

 Furthermore, changes to define the direction of market, driven 
by the rapid advances in the field of crop improvement, is the focus area of 
the conference� These changes will be characterized in terms of advanced 
technologies that augment crop breeding, policies, skill and infrastructure 
development and marketing challenges faced by small farmers� The wide range 
of aspects in various sessions in the conference covers future promising trends 
in crop improvement� 

 Grouping all components together while closely scrutinizing practices, 
problems and trends, 5F Farming-2019, emphasizes on integration and state of 
the art management practices in the field of crop improvement� This annual event 
is addressed jointly by seed industry experts, academicians & practitioners of 
several prospective areas and foster their dialogue and exchange of ideas for 
the furtherance of crop improvement� 

 We would like to thank each and every one of the participants 
who have contributed directly and indirectly for the success of this, National 
Conference Our special thanks to: 

1� Advanta Seeds for the GOLD SPONSORSHIP, 

2� East West Seeds & Ajeet Seeds for BRONZE SPONSORSHIP, 

3�  Ananta Vegetable Seeds Pvt Ltd & Agrigenome Lab P Ltd & Biodiversity 
International (CGIAR) for the LUNCH SPONSORSHIP 

4�  Indian Council of Agricultural Research  (ICAR), Biodiversity International and 
Dr� Babasaheb Ambedkar Marathwada University (BAMU) for the financial 
assistance in  partially defraying the costs associated with the conference 
management 



3

5�  All the speakers, panelists and honorable guests for their intellectual 
contribution 

6�  Conference-Chair (Dr� KK Narayanan), Program Chair (Dr� S Tikoo), 
Conference Secretary (Dr� Aparna Tiwari) and all members of organizing 
committee for their   continuous support in planning, &  communication 
before, during and after the conference to make this a memorable event

7�  Foundation for Advanced Training in Plant Breeding (ATPBR) for developing 
the theme of a good quality conference which adds value proposition for the 
realistic and futuristic development of crop improvement� 

CONFERENCE DETAILS

CHAIR

Dr. KK Narayanan 
Co-Founder, 

Director - ATPBR

CO-CHAIR

Dr. M Kachole 
Co-Founder, 

Director - ATPBR

PROGRAM CHAIR

Dr. S Tikoo 
Director Research - 

Breeding & Development 
at Tierra Seed Science

SECRETARY

Dr. Aparna Tiwari
Co-Founder, 

Director - ATPBR

Mr. Ravi Patil
Assistant Professor 
 - Devgiri Collage

TREASURER
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Mr. V Ravichandran 
Progressive Farmer

Dr. Arvind Mishra
Co-Founder, 

Director – ATPBR

Dr. Sharan Angadi 
Advisor – Ankur Seeds

Dr. RM Sundaram
Principal Scientist 

– IRRI-ICRI

Dr. Chandrashekhar 
Chaporkar

Advisor – Mahyco

Dr. Dilip Pokle
Emeritus Professor 

- MGM IBT

Dr. Elcio Guimaraes
R&D Director,

Embrapa (Brazil)

Baburao Dhokne
Artist (BAMU)

Dr. Anil Bukhtar
Professor, Vivekanand 

College

Dr. Nandkumar Kunchge
Research Director 

- BeejSheetal

Dr. Krishna Prasad 
Breeding & Research 
Lead - Tierra Seeds 

Science Pvt� Ltd�

Dr. Girish Patil 
Manager R&D & Crop 
Breeding Manager - 

East West Seeds

Dr. Sanjay Harke 
Director – MGM IBT

CONFERENCE ORGANIZING COMMITTEE
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Maharashtra state represents one of the largest economies in India� Despite the 
industrial growth in Maharashtra, agriculture continues to be the main occupation 
in the State which is mainly dependent on Monsoon� Maharashtra has always 
been a forerunner in introducing innovative solutions to existing challenges� The 
state has many`Firsts` to its credit

1� First to develop “Agriculture Cooperative Societies” after  independence
2� Constructed largest number of water dams 
3� First to initiate ‘Co-operative water user associations’ 
4�  First in the country to have  more than 60% of the cultivated area under drip 

irrigation
5� First to focus on rain water harvesting,  and soil and water conservation  
6� First State to adopt ‘Dry Land Farming Technology’

 Despite the challenges like dry land and high moisture stress situations 
Maharashtra has gained a top status in agriculture and that is mainly because 
of innovative, smart and progressive mindset� Extensive research on agriculture 
and agricultural products has been conducted to cater to the needs of diverse 
agro - climatic differences� Strengthening of transport, communication and 
infrastructure facilities in rural areas has helped to increase the production 
substantially� 

 Maharashtra has the mission to help its farmers through training on 
new techniques of farming, pond irrigation, micro irrigation, inter-cropping, double 
cropping, etc� Major attention is also paid to provide seeds of improved varieties 
that mature early and yield high along with fertilizers, and pesticides for better 
crop performance� 

 Agricultural universities play a vital role in transfer the technologies as 
well as providing improved varieties, which lead to realization of higher yields� 
Maharashtra has four Agricultural Universities catering to the needs of diverse 
agro-climatic zones�

 Dr� Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli, Dr� Panjabrao 
Deshmukh Krishi Vidyapeeth (Akola), Mahatma Phule Krishi Vidyapeeth 
(Rahuri), and Vasantrao Naik Marathwada Krishi Vidyapeeth (Parbhani) where 
more that 100000 students are pursuing their studies leading to  BSc, MSc and 
PhD degrees in various disciplines� These universities have developed and 
released several improved varieties of major field and horticultural crops  that 
have made significant impact on improving farmers` lives

ABOUT 

MAHARASHTRA
ABOUT 

MAHARASHTRA
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 Aurangabad city in Maharashtra is surrounded by several historical 
monuments, including Ajanta Caves and Ellora Caves, both UNESCO World 
Heritage Sites� There is also Bibi Ka Maqabara a replica of Taj Mahal and 
Panchakki� This city is tourism hub round the year� Annual mean temperatures 
in Aurangabad range from 17 to 33 °C, The most comfortable time to visit is  the 
winter – October to February�  

 Not only on the historical front, but also on the industrial front, 
Aurangabad stands on top� There are several seed industries in and around 
Aurangabad� The main reasons for the high density of seed industries is the 
favorable environmental conditions, very good connectivity with other cities, well 
trained skilled man power, easy availability of laborers and its central location� 
Maharashtra Hybrid Seeds Co� (Mahyco) one of the oldest seed companies in 
India established in 1964 at Jalna (around 60 km from Aurangabad) has made big 
investments to develop innovative hybrids� These hybrids have helped farmers to 
increase their income substantially� Seeing this success scenario, several other 
companies started their establishments� Nath Seeds was incorporated in 1980 
followed by Bejo sheetal & Ajeet Seeds in 1986, Green Gold Seeds Pvt ltd in 2001�

 It may be appropriate to reiterate that region in and around Aurangabad 
is well equipped with the basic infrastructure and resources required for the 
development of seed industries� Therefore, Deulgaon region around 90 kms from 
Aurangabad has become the hub for vegetable hybrid seed production� Several 
domestic and Multi National Companies, have their seed production units there� 

 A large number of medium and small sized seed companies viz�
Namdhari, Mahyco, IAHS, Nunhems, Syngenta, Seminis, Bejo Sheetal, Sungrow, 
Exim, Unicorn, Emergent Genetics, Nath seeds, Century, Oriental, Golden 
seeds, CK seeds, Ankur, and Nujiveedu  take up  production of Solanaceous 
and Cucurbitaceous  vegetables seeds  for domestic and international markets� 

Lot of foreign companies, that operate outside India prefer producing seed in India 
due to comparative advantage of meeting international seed quality standards, 
availability of skilled labour at low cost and favorable climate for production of  
seeds of major crops like tomato, chilli, okra and cucurbits� 

Mostly seed production is performed by contractual farmers� Contracts are 
generally signed at the time of planting and specify how much produce the 
company will buy at what price� Often the company provides credit, inputs, farm 
machinery rentals, technical advice and has the rights to reject the substandard 
produce� On the other hand, farmers get an assured market for their produce 
which will eliminate the risk of drop in prices due to glut� 

Due to this synergy between seed companies and growers, and also 
complementary benefits like market promotion, and progressive mindset of 
farmers, good sale encourages make Aurangabad region a center of attraction 
for the seed business�

ABOUT 

AURANGABAD 
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MESSAGE 

 I am very happy to note that the Foundation for Advanced Training in 
Plant Breeding Research (ATPBR) in association with MGM, Aurangabad is 
organising a three days National conference ‘5F FARMING-2019’ to bring all 
stakeholders together on one platform and discuss the strategies for increasing 
farmers` income through crop improvement, agronomy, skill enhancement, 
farm automation, and  infrastructure development� 

 It is an initiative in the right direction as doubling farm income is a 
coveted goal of the country� Discussions by agricultural scientists & policy 
makers will help in making an in depth analysis of the issues and potential 
action plans to solve the problems� 

Agriculture is a profession full of uncertainties as farming is still predominantly 
rain fed� Deliberations of this conference should be of great help in finding 
better ways to improve abiotic as well as biotic stress tolerance of our crop 
varieties using modern technologies� Yields of most crops in India are about 
half as compared with the best in the world� The fact that some farmers are 
able to obtain yields as high as the best in the world indicates that by proper 
deployment of available technologies itself substantial improvements can be 
made� Finalizing the Action plans on how this can be achieved should be a key 
goal of the conference� 

 Deliberations should also be made to address the marketing 
challenges the farmers face� Even after three decades since green revolution 
the farmers on gate prices have not increased proportionately making farming 
very unstable and least profitable� This is another area that experts need to 
discuss and find potential solutions� 

 I hope the conference will come out with viable resolutions that can 
be followed up by joint efforts of public and private sectors to bring significant 
changes in farmers` output and incomes� I wish the conference grand success�   

     

        Dr. KP Viswanatha
    Vice Chancellor – MPKV Rahuri,
    BSKKV, Dapoli
    Maharashtra

7
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MESSAGE

I am so happy to learn that a National Conference on the theme 
“Crop Improvement for the 21st Century” is being organized by 
the Foundation for Advanced Training in Plant Breeding Research 
(ATPBR) in association with the Mahatma Gandhi Mission 
(MGM) and the Marathwada Chamber of Industry and Agriculture at Aurangabad, 
Maharashtra�

 Indian Agricultural Research System (NARS) has been in the forefront of 
Crop Improvement efforts and has played a pivotal role in making the country from a 
food-deficit Nation to a food-surplus one� However, the efforts are not complete; new 
challenges like climate change, demand for nutritionally rich food and sustainable 
agriculture now necessitate more intensive application of science and technology� 
Our efforts are now required not only to improve productivity, but also to impart climate 
resilience in crops and ensure nutritional and income security to the population 
at large� With the growing investment by the private sector agricultural industry in 
research and development, there is a great opportunity to forge meaningful public-
private partnerships to attain these goals efficiently in terms of time and resources�  

 Our Prime Minister has given a call to double farmer’s income in the next 
four years�  Crop Improvement research and technologies have to be appropriately 
leveraged  to make it scale-neutral and thereby making it a potent tool in mitigating 
the specific challenges encountered by small farms and farmers in this country� The 
economic productivity of a farmer is way below in comparison to someone engaged 
in any other sector�  Over fifty percent of our working population engaged in primary 
production contributes less than 14 percent to the country’s GDP� This situation 
need to be substantially improved as in other developed countries�  Agriculture 
can no longer be considered as merely providing sustenance to the farm family; it 
has to generate surplus income so that the farmer also becomes an equal citizen 
contributing to the economic growth of the country�  

 I am happy to note from the draft program, that many issues centered on 
these thoughts will be discussed in this conference�

 My Best Wishes for the success of the conference�

     
     Dr. Trilochan Mohapatra

          Secretary, DARE & DG, ICAR
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MESSAGE 
 
  I am happy to learn that a National Conference on the theme "Crop 
Improvement for the 21st Century" is being organized by the Foundation for Advanced 
Training in Plant Breeding Research (ATPBR) in association with the Mahatma Gandhi 
Mission (MGM) and the Marathwada Chamber of Industry and Agriculture at 
Aurangabad, Maharashtra. 
 
  Indian Agricultural Research System (NARS) has been in the forefront of crop 
improvement efforts and has played a pivotal role in making the country from a food-
deficit Nation to a food-surplus one. However, the efforts are not complete; new 
challenges like climate change, demand for nutritionally rich food and sustainable 
agriculture now necessitate more intensive application of science and technology. Our 
efforts are now required not only to improve productivity, but also to impart climate 
resilience in crops and ensure nutritional and income security to the population at large. 
With the growing investment by the private sector agricultural industry in research and 
development, there is a great opportunity to forge meaningful public-private 
partnerships to attain these goals efficiently in terms of time and resources. 
 
  Our Prime Minister has given a call to double farmer's income in the next four 
years.  Crop Improvement research and technologies have to be appropriately 
leveraged  to make it scale-neutral and thereby making it a potent tool in mitigating the 
specific challenges encountered by small farms and farmers in this country. The 
economic productivity of a farmer is way below in comparison to someone engaged in 
any other sector.  Over fifty percent of our working population engaged in primary 
production contributes less than 14 percent to the country's GDP. This situation need to 
be substantially improved as in other developed countries.  Agriculture can no longer be 
considered as merely providing sustenance to the farm family; it has to generate surplus 
income so that the farmer also becomes an equal citizen contributing to the economic 
growth of the country. 
 
  I am happy to note from the draft program, that many issues centered on these 
thoughts will be discussed in this conference. 
 
  My best wishes for the success of the conference. 
 

 
 

( T. MOHAPATRA ) 
Dated the 31st December, 2018 
New Delhi 
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MESSAGE

I am glad to know that -’5F Farming’ Annual Conference, will give an opportunity 
to the agriculture fraternity, especially those who are associated with various 
areas of crop improvement and marketing, to share their ideas and strategize 
a way forward for evolving an integrated approach for ensuring increased crop 
productivity for our farmers� The ‘5F Farming- 2019 - Crop Improvement for 
21st Century’, is the first National Conference - being held in Aurangabad, a key 
base and favorable destination for seed research and business in India�

 Agriculture is the basic profession in our country and over 65 percent 
of our populations is engaged in it� The ground situation with our farmers though 
improving over last four decades has still a lot left to be achieved� Farmers 
incomes are still dependent on a good rainfall for irrigation and marketing 
remains a challenge most of the time, especially for the perishable crops like 
vegetables� A conference like this will especially help not only the scientists, 
policy makers, marketing personnel but also students to be sensitized about 
the problems faced by stakeholders but also show untapped potential of 
agriculture� The exposure will encourage the students to consider agriculture 
as better and/or alternate career pathway� For example, students pursuing 
engineering can visualize the opportunities in sectors like sensor application, 
precision agriculture based on artificial intelligence, robotics, farm machineries, 
farm automation and other domains for better job� The entrepreneurial among 
them can think of startup opportunities under “Make in India” program of 
Govt of India� India has more than B0% farmers with small farm holding and 
they need all kinds of help to improve their incomes through better & precise 
agriculture� Those studying law, can have their career in patenting, farmer’s 
right protection, breeder right protection, varietal registration etc which is still 
a nascent area in India� Likewise, several other fronts of agriculture are yet be 
explored for creating job opportunities- agriculture extension would be a key 
among these professions to guide farmers�

 I am sure ‘5F Farming’ will help to bring out new vistas of agriculture 
that can help improve farm productivity� Wishing the conference great success�

     

     Professor B. A. Chopade

        Vice-Chancellor, BAMU 
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MESSAGE

Suresh O Agrawal

Chairman,
Kalash Seeds Pvt� Ltd� &
BeejSheetal Research Pvt Ltd�
Post� Bag No� 77,
Mantha Road, Jalna, India

Message 

It gives my immense pleasure to appreciate the Foundation “Advance For 
Training In Plant Breeding” (ATPBR), Mahatma Gandhi Mission College & 
Chamber of Marathwada Industries and Agriculture CMIA for organizing the 
International Conference on “5-Farming 2019” during 10th-12th  January 2019 
at Aurangabad, India�

 World’s agriculture could face a serious decline within 21st century 
due to global warming and climate change� Increased sustainable agriculture 
productivity is one of the Nation’s primary priority today and only science and 
technology interventions can allow us to rise to the challenge� Agriculture 
technologies could play a significant role in the development of sustainable 
agriculture capable of responding better to climate change in developed and 
developing countries by 2025� Besides this, in order to promote the agriculture 
biotech it is crucial to discuss the issues for acquainting latest technologies for 
enhancing produce for food & feed, process for farmers prosperity I really praise 
the Organizers’ for making the efforts to organize such an International Event 
where eminent scientists from India and abroad will provide an opportunity to 
scientists from government, public institutions & Industries� �

 I am pleased to be a part of this conference by sharing my experience 
of seed industry for this International Event “5-Farming 2019” on the behalf of 
Kalash Seeds Pvt� Ltd� & BeejSheetal Research Pvt� Ltd� India

 I hope that the deliberations expressed by the academicians, 
scientists, professional experts and researchers during the Conference would 
help to promote approach for further enhancement in agriculture technologies 
to suit the growing needs of the Farmers and society�

I wish the Conference all grand success�

      

      Suresh O Agrawal
            Chairman,
                 Kalash Seeds Pvt� Ltd�
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MESSAGE

It is indeed my pleasure to welcome you all to the first annual “5F 
Farming” Conference with the theme, Crop Improvement for the 
21st Century� If some of you are wondering what “5F” stands for, it is 
Food, Fibre, Feed, Fuel and Fine-chemicals - the last one may not 
be that obvious, but was included to recognise the increasing use of 
agricultural products for value addition and as raw materials in specialised industries�  

The theme, “Crop Improvement for the 21st Century” was chosen considering the fact 
that till a few years ago, the main aim of crop improvement was to increase productivity, 
either directly or indirectly�  However, today and in future, it is not just about increasing 
productivity�  Crop Improvement has to address issues of nutritional security, resilience 
to climatic changes, higher income generation through quality enhancement and 
value addition, responding to changing consumer preferences and expectations, and 
meeting specific industrial requirements� 

The term “Crop Improvement” in the past has been largely used to refer to genetic 
improvements; however, here we are using it in a larger sense to include manipulation 
of the crop’s environment or its nurture to bring out its true genetic potential� You would 
note that in the program, while there are a number of talks on the newer techniques for 
genetic modification, a full session is devoted to “nurture”� We will also be discussing 
other issues related to farming and I urge you all to actively participate and enrich the 
proceedings, which I hope would result in a set of actionable recommendation�

This event, I hope will be an occasion to forge new friendships and professional 
networks�  We have tried to ensure participation from both the private as well as the 
public sector institutions�  One of the goals is to explore the possibility of forming an 
association of Crop Improvement professionals and other stake-holders which can 
be both a representative as well as an advocacy body for science and policy�  Your 
suggestions and inputs in this regard will be highly valued�

As you may be aware, Aurangabad is both a historic place and is arguably the 
birthplace of the Indian Seed Industry�  The weather at this time would be pleasant� I 
would encourage each of you to take some time off to enjoy the historical sites in and 
around and savour the rich cultural heritage of our great country�

As indicated above, the “5F Farming” conferences will be an annual event and this is the 
first one�  We have tried to put together a good program and make the arrangements for 
your comfortable participation� In case there are any inconveniences, I offer my sincere 
apologies and look forward to your suggestions and comments to make it better next 
time�

Wishing you all a very productive and pleasant time here in Aurangabad!

      

      Dr. K. K. Narayanan
      Conference Chair

11
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MESSAGE

This conference is being organized by ‘Foundation for Advanced Training in 
Plant Breeding – ATPBR, a non-profit organization, which primarily aims to 
strengthen plant breeding capacity� With a global footprint and multi-partner 
platform, ATPBR nurture institutional and manpower capabilities as per 
commercial need and formulate the strategies to strengthen effective crop 
improvement program to bring sustainability in agriculture� The associate 
partners of this conference are Mahatma Gandhi Mission (MGM) and Chamber 
of Marathwada Industries and Agriculture (CMIA)� 

The ‘5F Farming’ annual conference aims to provide a platform to industrial 
experts, scientist, academicians, policy makers, progressive farmers and 
students to discuss various aspects of value chain and define the strategies for 
comprehensive development of plant breeding in 5F agriculture� 

Seed industry plays a very important role in strengthening agriculture� They 
basically work to develop improved varieties and help farmers� But with the 
expertise they have in the technology and with their close association with 
the vat farmer population they are in a unique position where their role and 
functionality can be further extended� They can help in following areas:

1�  As the capabilities of farmers in buying and implementing new technologies 
from seed industry is a function of farmers economic health, Seed industry 
can play an important role in developing and improving agriculture markets� 

2�  Their expertise and experience in large scale farming, contract and corporate 
farming will encourage farmers to accept and adopt these management 
practices� 

3�  Since they are directly involved in the agricultural technologies, their advise 
can help the state and public bodies to have scientific and sound policies in 
agriculture�

4�  Besides developing improved varieties, they have been educating and 
training farmer work force in advanced technology, new crops and farming 
practices�

I hope ‘5F Farming’ conference series can play a very important role in 
sensitizing industries, public sector and farmers and bringing them together to 
bring advancement in Crop improvement� 

I wish all the success to 5F Farming�

     

     Dr. Manvendra Kachole 

       Conference Co-Chair 
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MESSAGE

 It is five decades since the green revolution ushered in higher 
productivity especially in cereals and the same followed in other grain & oil 
seed crops� Vegetable improvement took a big stride since 1989 when the 
Govt allowed import of improved varieties/hybrids in vegetables for testing 
& marketing in India� This also opened up doors for increased investment in 
research by the private seed sector within India� Today high yielding varieties/
hybrids in key cereals, oil seeds, fibre crop and vegetable seeds is universal� 
High yielding hybrid penetration in the market is now over 70 percent in grain 
crops, 90 percent in cotton and as also the vegetables like tomato, chillies, 
sweet pepper, cabbage, cauliflower, cucumber, and 75 percent in Okra�  

 Inspite of these gains our average yields in almost every crop are about 
half of China and one fourth of USA and other developed countries as per FAO 
world stats� Access to Seed Index Foundation* in its latest report published 
in Dec 2018 has mentioned that although small holder farmers produce 80 
percent of our food needs of inputs like seeds & technology knowhow of only 20 
percent are met by formal seed sector� Very poor yields among the small holder 
farmers is a major reason for the very low average yields per unit area in our 
country� For example, there are farmers in India who obtain even up to 100t/ha 
yields in Tomato hybrids but our official average yield per NHDB or FAO stats is 
24 t/ha� Cotton productivity in India is lowest in the world (Lint national average 
yield kg/ha: Brazil -2027; China -1311; USA – 900; India 550)� Besides low input 
management, and lack of assured irrigation is the other reason for our low farm 
output (we remain predominantly a rainfed agriculture for cereal, fiber crops�    
GROW MORE FROM LESS is the way forward if we have to meet the needs 
of our increasing population because land area increases alone can not help 
meet the demand for food� Following areas need urgent attention if we have to 
move forward:   

1�  Better agronomy: Country wide sustainable farm advisory teams for adequate 
knowledge transfer & right choice of seeds can improve our yields by 40-50 
percent�  

2�  Crop Improvement Projects for Trait Breeding: Developing multiple stress 
tolerant varieties and hybrids through a blend of breeding and genomics by 
using close related species of each crop as sources of such traits is the 
need of the hour� Areas of stress are: Heat, drought, salinity, insect pests, 
fungal, viral & bacterial diseases� Such research needs huge investment and 
requires very strong public private cooperation�  Time to start is now�  

3�  Genetic Engineering: GM research into insect, virus resistance, quality traits 
are areas that need huge research investment and full Government support 

13
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to help deliver technologies that can help resolve complex problems that 
cannot be solved through conventional breeding� The advent of gene editing 
is now making it possible to add or delete specific genes to bring about huge 
gains in crops� 

4�  Farm Mechanisation: To get the next generation interested in farming we need 
to increase precision farming and automation to help them realise economic 
yields� The age-old practices of labour intensive farming cannot go on the 
way it is�  Agriculture in India is predominantly in the hands of small holder 
farmers� Private industry needs to step up developing equipment that can 
be used by small farmers for chores like ploughing, seeding, transplanting, 
irrigation, weed control, harvesting, grading and packing� Special efforts are 
needed to make such implements suitable for use in small farms 

5�  Solar Energy Utilisation: Pilot scale solar farms need to be developed to 
create sustainable farms of future� Solar units that supply energy to a village 
for electricity as well as running irrigation & other farm machinery needs to 
be developed� 

6�  Marketing of Produce: Large scale brainstorming needs to be carried out to 
address how we can increase processing of fruits and vegetables to avoid 
main season glut that crashes the prices at farm gate� We need to create 
tripartite contracts between farmers, processors and seed companies well 
in advance� 

7�  Skill Development: All above needs the right skill development and not just 
what is in the curriculum of universities institutes today� 

The 5F Farming conference is a start to have senior technocrats from various 
sectors join in and deliberate on these aspects and help develop a core action 
plan that could be the basis for developing projects to address a pathway to 
ultimately help farmers double their income� I hope a small beginning will be 
made at the conference and an annual conference to assess progress and set 
new goals will be achieved� 

Access to Seeds Index Foundation, Netherlands - 
http://www�accesstoseeds�org, 

          

         Dr. Surinder K Tikoo

     Conference Program Chair 

14



15
15

MESSAGE

The ‘5F Farming -2019’ Conference offers the opportunity to hear the latest 
advancements in Crop Improvement with the emphasis on ‘Food, Feed, Fiber, Fuel 
and Fine chemicals’; and its future direction and applications from a technical, market, 
and business perspectives� 

 This event provides key networking platform to interact with Industrial 
experts, Policy makers, Scientist, Academician, and other associated stakeholders 
to witness the power of innovation to deal various existing challenges related to 
technology integration, knowledge liasoning and value chain regularization� The 
conference also intend to sensitize various stakeholder on how small and medium 
scale industries can uncap hidden potential of Indian Seed market and how leading 
research organizations and entrepreneur can participate with industrial partners in 
varietal development and seed production� From technical presentations to the latest 
market trends and predictions, 5F Farming is going to be a one-stop-shop for crop 
improvement�

 The 5F Farming’19 Conference is being organized by the non-profit 
Foundation for Advanced Training in Plant Breeding Research (ATPBR) in association 
with Mahatma Gandhi Mission (MGM) and Chamber of Marathwada Industries 
& Agricultural (CMIA)� Members of organizing committee represent leading Seed 
Industries, Public/Private research organizations and Universities� This amalgamation 
has fostered greater sharing of Ideas and comprehensive discussions led to form the 
structure of the conference of its own kind for the first time in India� 

 We are thankful to receive financial support to organize this event from 
various organizations including Advanta seeds, East West Seeds India Pvt Ltd, Ajeet 
Seeds Pvt Ltd, Ananta Vegetable Seeds Pvt Ltd, Agrigenome Labs Pvt Ltd, Indian 
Council of Agricultural Research (ICAR), Bioversity International (CGIAR), and Dr� 
Babasaheb Ambedkar Marathwada University (BAMU)� 

 Over 120 persons from 52 Organizations and 12 States are attending the 
conference� On behalf of organizing committees of 5F Farming, I would take the 
opportunity to welcome you all at the conference and also thank you for all your time 
and commitment to attend the conference� 

 In order to make next year’s conference even more successful, we would 
request you to give your feedback directly or anonymously to the organizing committee� 

 I wish you all a very pleasant and memorable stay at Aurangabad, 

Best Wishes, 

            
      Dr. Aparna Tiwari 

           Conference Secretary 
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Indian Agriculture: Challenges and Solutions

Dr. K. Vinod Prabhu

Chairman PPV & FR Authority Govt� of India

Indian economy, industry, society and  their sustainability revolve around 
agriculture, that remains India’s core for  competitive growth and inclusive 
development�  After the nation passed the ship to mouth situation through 
policy supported and research driven Green Revolution in the third and fourth 
quarters of the 20th Century, the Governments rightly took the first steps to 
industrial and service-sectors liberalization to gradually make the nation from a 
nearly developing to a developing nation in the last three decades�  Sustained 
agriculture supported the relatively faster growth of non-agriculture sector 
which is visible with the decline in the contribution of agriculture in total GDP 
from more than 50 %  in early 1950s to less than 15 %  sixty years later� This 
is welcome in terms of assuring elevation of national economy status inching 
fast towards a Developed Nation grade for any country where food sufficiency 
of its population gets taken care of by minority while majority is engaged in 
trade related sustainable economic activities� Alas, this has not been so as 
the decline in the population based on agriculture from 78% in the 1950s that 
supported the GDP to 49% in 2015 instead of being less than 25% if the growth 
in other sectors was all inclusive� Obviously, the economics of larger population 
that the sector’s contribution to GDP is bound to reflect from poorer status in 
relative terms of the population engaged exclusively on agriculture� The situation 
is not hopeless as the picture seems to be staring at if the same is critically 
analysed to dissect the challenges it is facing and seek the technological, 
policy and commercial prospects to meet those� In seeking out such solutions, 
care has to be taken of the resultant proportion of the poor and vulnerable 
sections that makes up for majority of the 49% population of approximately 
120 million farm families centred primarily in rural and less developed societal 
base of the country� Since agriculture (unorganized industry separated from the 
organized one) still competes with core industrial sector in terms of its share 
in the GDP, the scope remains huge to upgrade the former itself as part of 
the industry responsible for the integrated economic upliftment of its rural and 
urban population while rolling over to a developed society platform� 

Natural disasters in combination with climate change have made agriculture 
unpredictable, losing its steam along the way adding further to the deterioration 
in its natural resource base and agri-biodiversity� The aspirations of the small 
and marginal farmers who make up more than 80 million farm families are not 
being met leading to diminishing interest in farming as a livelihood support 
system� Productivity, production and marketing have to be in a symphonic 
sequence that will directly depend on synchronous growth in technology, 
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policy and commercial interventions, by both public and private sectors also in 
symphony�  Looking at global markets in the current WTO era and the rampant 
price volatility all across, investments have to be well planned in technology 
development, commercialization and adoption keeping the challenges and 
their possible solutions in view� Ten such crucial issues listed below, which if 
aimed to solve with an immediate short term transformation goal, will obviously 
sustain a long term agricultural transformation in the country: 

a�  Highly inadequate supply, availability of region- and production condition-
specific seed, seeding materials (including semen, breed and fish )

b�  Unorganized and non-competitive capital and input resources ( accessibility, 
affordability and timely availability) for access at rural real agriculture sites 
in time (fertilizers, feed and protection options against diseases and pests)

c�  Fragmented and dwindling size of farm holding leading to poor economic 
feasibility

d�  Far inadequate and dwindling water resources  for irrigation(reservoirs, 
ground water, water-bodies)

e�  Fast degrading soils due to over-exploitation of nutrients and imbalanced 
fertilizer usage

f�  Total domination of the markets by non-agricultural middle men in all the three 
sectors (agri-horti and animal sectors)

g�  Lack of mechanization and non-availability of custom hiring facilities for farm 
equipment

h�  Non-availability of bulk storage, cold-storage as well as cold-storage lines 
along the sites of production to markets

i�  Poor road or water-ways transport connectivity from rural areas away from 
sub-urbs with expensive transportation option

j�  Lack of post-harvest value addition facilities for any of the primary, secondary 
and tertiary processing in most agri-horti and animal products
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Enhancing crop resistance against abiotic stresses alongside 
nutritional quality - Merging genomics and metabolomics

Dr. Autar K. Mattoo

United States Department of Agriculture, Agricultural Research 
Service, The Henry A Wallace Beltsville Agricultural Research 
Center, Sustainable Agricultural Systems Laboratory, 
Beltsville, MD 2705-2350, USA

Agricultural production must not only double to feed world’s population estimated 
at~9 billion by 2050 (http://esa�un�org/wpp/) but also bring improvement of food 
quality in regard to nutrient content for human health� Anticipated increased 
temperatures will impact crop yield because temperatures > 30°C limit crop 
growth and photosynthesis of many crops� Likewise, cold/freezing temperatures, 
drought, salinity and higher ozone levels impact crop productivity� Our laboratory 
is utilizing Genetic Engineering technology to improve crops against abiotic 
stressors - cold, heat, drought and salinity, and discern the effects of each stress 
on the nutrient content� Voluminous research exists on the characterization of 
gene function, yet a single gene is not sufficient to impart ‘durable’ tolerance 
against a certain stress� Plant adaptation to one or more of abiotic stresses may 
involve coordinated expression of similarly-acting genes and stress-responsive 
biomolecules� Our focus is on analyzing responses of gene family members to a 
specific abiotic stress and discern if (and how) such changes affect the primary/
secondary metabolome� Our model systems include tomato and maize crops 
to develop basic knowledge of the cellular/molecular players involved in plant 
resistance to different stresses� Our working hypothesis is that since tolerance 
to abiotic stresses is a multigenic process, the coordinated regulation of both 
the general and specific metabolites along with the cognate gene expression is 
needed to achieve tolerance to one or more of these stresses� We also utilize 
different agroecosystems (legume and non-legume mulches) in the field to 
develop agronomic practices that can lead to the sustainable production of the 
produce� Conspicuously, synergism was demonstrated between legume mulch 
and specific transgenic tomato lines in regulating nitrogen:carbon indicator 
genes and other regulatory and signaling genes� The identity of the mulch 
biomolecules associated with providing tolerance to abiotic stress and/or in 
improving the nutritional content remains to be determined�

Background Papers
Mattoo, A�K� (2014)� Translational research in agricultural biology—enhancing crop resistivity against 
environmental stress alongside nutritional quality� Frontiers Chem�, section Agric� Biol� Chem� 2:1-9� 

Fatima, T�, et al� (2016)� Fruit metabolite networks in engineered and non-engineered tomato 
genotypes reveal fluidity in a hormone and agroecosystem specific manner� Metabolomics, 12:103� 

Goyal, R�K�, et al� (2016) Pathogenesis-related protein 1b1 (PR1b1) is a major tomato fruit protein 
responsive to chilling temperature and upregulated in high polyamine transgenic genotypes� Front� 
Plant Sci� 7:901� 

Roberts, D�P� & Mattoo, A�K� (2018)� Sustainable agriculture – Enhancing environmental benefits, food 
nutritional quality and building crop resilience to abiotic and biotic stresses� Agriculture 8:8�
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Agricultural Innovations:  Opportunity and Challenges

Dr. Usha Barwale Zehr
Mahyco

Agriculture is constantly challenged by the various environmental factors�  The 
2018 planting season is a  case in point where the season started of with good 
rains but ended the season with a long gap in rains and a drought like condition�  
This also led to a reduced ares being planted in the Rabi season�  This is not a 
unique or rare situation but more common than one thinks�

 Agriculture has seen many advances which have helped in 
overcoming some of the impacts due to the environmental factors�  Introduction 
of products developed using molecular breeding have allowed the genetic gain 
in some crops at a faster pace�  Genetically engineered products like Bt Cotton 
have transformed the cotton sector in every way possible�  From technological 
standpoint, agriculture is all set to gain from existing as well as new technologies�  
New talk of the town technology is the CRISPR cas for genome editing�  This is 
widely in use in many countries�  With appropriate regulations this technology 
can be deployed even for small acre crops and bring tremendous benefits for 
the farming community ad impact livelihoods�  With advances in the area of 
digital technologies, phenotyping of plants is also advancing and allowing us to 
make estimates of yield, know disease onset in different plots and understand 
water use efficiency and many other traits based on various parameters that 
can be measured�   A facilitating policy and regulatory environment will enable 
the benefits of these technologies to be seen by the farmers and ultimately the 
consumers�
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Artificial Intelligence, Bigdata and Future Farming

Dr. Partha Banerjee
Asia Corn Pipeline Manager

Bayer Crop Science

The use of big data and artificial intelligence has been revolutionizing the world 
and the field of agriculture is no exception to this� Artificial intelligence or AI 
means using computers to analyze huge amount of data to derive insights 
and develop predictions� In agriculture, most popular applications of AI are 
related to developing and programing autonomous robots for performing on 
farm tasks, crop and soil health monitoring, and machine learning models to 
predict crop yield�  AI has potential to help farmers make right decisions during 
the farming cycle and maximize the yield and profit� AI applications are already 
helping farmers to select the best seed and determine the optimal spacing 
and input applications based on the weather and soil conditions�  AI combined 
with computer vison has potential to help farmers manage pest and weeds by 
enabling them to spray only affected areas that helps save money and protect 
environment� In plant breeding research, advances in robotics and imagery 
is helping in collection of large amount of precise phenotypic data over large 
breeding experiments� Application of AI on collected data can accelerate plant 
breeding process by allowing breeders to evaluate larger set of population in 
a resource efficient manner� In this presentation, we discuss ongoing research 
and potential applications of AI and big data for the future farming�
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Molecular Breeding Led Improvement of Basmati Rice: Progress and 
Prospects

Singh AK*, Gopala Krishnan S,
Bhowmick PK, Ellur RK, Haritha B, 

Nagarajan M and Vinod KK 

Division of Genetics,

ICAR-Indian Agricultural Research Institute

Genetic improvement of Basmati rice, acclaimed for its exemplary grain and 
cooking quality characteristics, at ICAR-IARI has improved Basmati rice 
varieties for yield and exceptional cooking quality traits, which increased the 
profitability of the farmers as well as the annual forex earnings to the tune of 
~US $ 5 billion through its export� However, Basmati rice varieties are prone to 
different biotic stresses such as bacterial blight (BB), blast, sheath blight (ShB), 
brown plant hopper (BPH), and abiotic stresses such as drought and salinity� 
Molecular breeding has helped in developing a series of improved varieties 
such as Improved PB 1, Pusa 1592, Pusa Basmati 1718 (PB 1718) and PB 
1728 with resistance to BB; Pusa 6 (Pusa 1612), Pusa 1850, PB 1609 and PB 
1637 with blast resistance� Further, several monogenic and pyramided NILs 
with diverse gene(s)/ QTLs governing resistance/ tolerance to these stresses 
and herbicide tolerance have been developed in the genetic background of 
popular Basmati and non-Basmati rice varieties� Thus, judicious use of genomic 
tools have helped in discovering novel QTLs/ genes for yield and yield related 
traits, grain and cooking quality traits but also in developing climate smart rice 
varieties through marker assisted selection�
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TILLING to Genome Editing: 
Genomics Enabled New Breeding Technologies

Dr. Sivarama Prasad Lekkala
Boney Kuriakose, George Thomas and

Vijaya Bhasker Reddy Lachagari�

 Genomics based crop improvement strategies have evolved 
for accelerating breeding using marker assisted selection and genomic 
selection� Advances in Next Generation Sequencing technologies enabled our 
understanding towards the functional characterisation of the important traits� 
These functional genomic resources also enabled  candidate genes mining 
using the TILLING in mutant populations� With the emergence of genome editing 
such as clustered regulatory interspaced short palindromic repeats (CRISAR/
CAS9) allow targeted modification of almost any crop genome sequence to 
generate novel variations and accelerate breeding efforts� However, the 
limitations are availability of complete reference genomes with out any gaps, 
allelic variants at target loci and more functional knowledge of the important 
targets and overcoming the social barriers in application of the genome editing 
technologies� To an extent third generation sequencing technologies such as 
PacBio, ONT, Bionano, 10X chromium, we can fill the genome gaps, which 
are very important for understanding the genome organization and candidate 
gene mining� Overall crop improvement with different breeding schemes using 
genomic, transcriptomic, phenomic and integrating bioinformatic resources 
along with genomic editing allow generation of novel elite germplasm resources� 
As part of AgriGenome research initiatives, we developed genomic resources 
for various crops and exploited  genomic resources for trait development/
improvement in crops such as Rice and Tomato� The trait development initiatives 
primarily targeting yield, earliness and disease tolerance in rice using TILLING 
combined with NGS strategies� To demonstrate the power of genome editing 
in rice we targeted starch quality, glycemic index and hull coloration, in tomato 
we choose carotenoid content and nutritional enhancement� We are successful 
in generation few prototypes for the above traits using genomics and genome 
editing� AgriGenome’s Nextgen breeding platform and technologies with some 
case studies  on implementation of such strategies for Indian crop breeding 
programs shall be presented�
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Efficiency in Plant breeding: how to integrate new and old tools

Dr. Stefania Grando
Independent Consultant, Italy

 Over the past decades, plant breeding has improved crop production, 
it has been a vibrant science with continued success in developing and 
deploying new cultivars on a worldwide basis�

 As reported by several authors (see Allard, 1960 and Schnell, 1982), 
a plant breeding program is a cyclical process, whereby each cycle consists 
of three main stages, namely: (1) generating genetic variability (this includes: 
selection of parents, making crosses, crossing techniques, choice of type 
and number of crosses, induced mutation, introduction of germplasm from 
genebanks or other breeding programs, or from farmers); (2) selection of the 
best genetic material within the genetic variability created or acquired in stage 
one (this can be implemented with many different methodologies); and (3) 
testing of breeding lines emerging from stage 2 and release of new cultivars�

 Additional steps, often included as essential components of a 
breeding program, are setting the objectives, seed production and distribution 
and evaluating the program in terms of reaching those objectives�

 There are different ways to measure plant breeding efficiency: (1) 
the ratio between the number of varieties adopted and the number of crosses 
made at the beginning of a given breeding cycle; (2) the response to selection 
for the trait or traits; and (3) the benefit/cost ratio of different plant breeding 
methodologies� Plant breeding efficiency is different from selection efficiency, 
although the two are sometimes used synonymously

 In this paper, after discussing the validity of the most used methods 
to measure the efficiency of plant breeding program, I will present how different 
methodologies and tools can be applied in a plant breeding program to increase 
its efficiency�
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Field experience in unlocking potential and value creation

Mr. V. Shankar
Managing Director & CEO, Rallis India Limited,

A TATA Enterprise

 India has come a long way in increasing agricultural production now 
occupying a high rank in paddy, cotton, fruits & vegetables in terms of the 
quantum of crop production�  A record production of foodgrains in the country 
estimated at 285 MT (as per the Fourth Advance Estimates) for 2017-18 is 
testimonial to this fact�  In terms of productivity though across crops the ranking 
by world standards is poor�  This points to the immense possibilities in nurturing 
agriculture to realise nature’s potential�

 Rallis, a 167-year old enterprise, has been in the service of Indian 
farmers for over a century providing agri products and solutions�  The Company 
has been deeply engaging with the farmers past many years in co-creating 
value by improving the crop productivity and quality, thereby improving farm 
prosperity�  This engagement called Rallis Samrudh Krishi® (RSK) is done by 
extending to farmers appropriate package of practices supported by quality 
agri inputs as well as the right information to drive better cropping�  The RSK 
model was initiated in 2011 with farmers growing pulses on a programme called 
More Pulses (MoPu)�  Subsequently extended to grapes, Rallis now works with 
farmers across the country covering many crops under RSK�  Last year, about a 
million farmers were connected under RSK and the plan is to touch 5m farmers 
over a 5-year period�  RSK has been instrumental in nurturing the appropriate 
farming practices leading to realising the nature’s potential in both the quantum 
of production as well as the quality of crop output�  We will hear about Rallis’s 
journey in this talk� 
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Developing Future Plant Breeders: Current Gaps and Strategies 
for Way Forward

Dr. CL Laxmipathi Gowda
Former Deputy Director General,

ICRISAT and Co-Founder,
GRSV Consulting Services,

Bengaluru, Karnataka

(* with contributions from Drs MJ Vasudeva Rao, Sharan Angadi and V 
Ramanatha Rao, GRSV Consulting Services Experts’ Team)

De-facto plant breeding started when the ancient nomadic humans were 
settling down and started domestication of animals and plants near the water 
sources in the valleys� Broadly, plant breeding is both science and art of 
selecting desired plants to meet the set objectives of increasing quantity and/or 
quality of crop plants� The basic principles of plant breeding include identifying 
and defining the objectives, introduction and creating new variability (including 
hybridization, etc�) and selecting desired plant types that meet the objectives� 
Over the millennia, plant breeding has helped increase quantity of grain, fruits 
and fodder and the quality (nutrition, taste, color, etc�) of crops�

However, conventional breeding is being relegated to history under the 
notion that the so called “Molecular breeders” can do wonders� New breeding 
technologies (NBTs) are only tools that assist the plant breeders to enhance 
the efficiency and speeding up of delivery of products to the farmers� We 
need to recognize that plant breeding is Team Work involving breeders, 
agronomists, physiologists, pathologists, entomologists, etc�, and often 
requires multidisciplinary and multi-institutional collaboration� In addition, good 
knowledge of biometrics, quantitative and population genetics, genomics and 
bioinformatics is essential� 

We need to resurrect conventional plant breeding and integrate it with NBTs� 
There should be Centralized Labs for genomics and bioinformatics to avoid 
duplication and re-inventing the wheel� Plant breeders should make the best 
use of open-source domains such as IBP (Integrated Breeding Platform) and 
GOBII (Global Open-access Breeding Informatics Initiative) to reduce costs 
and increase efficiency of operations�

Future generation of plant breeders need “Mentors” to provide on-the-job 
mentoring of various field-based activities and processes� We should also 
consider “Industry Internship” for potential plant breeders to get training from 
senior breeders in private plant breeding firms� Most importantly, plant breeders 
MUST visit the fields daily to talk to the plants before making selections�
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Quality Forages: Paving the way for dairy management of small 
scale farmers

Mr. Prabhakar Babu
Consultant for Forages

Advanta Seeds 

Current Situation - 
Milk production in the country is 165�4 million tonnes during 2016-17 and 
176�35 million tonnes during 2017-18, the projected milk production by 2021-22 
is 254�5 million tonnes as per the vision 2022 document� India is the largest milk 
producer in the world� As prices of major dairy commodities like skimmed milk 
powder remained weak in international markets during the first quarter of 2017-
18, many traditional exporters of milk powder from the private dairy sector in 
India reduced their domestic milk collection, which contributed in increased milk 
procurement of the dairy cooperatives� However, in the second half of 2017-18, 
milk production declined in major exporting countries, namely European Union, 
New Zealand, Australia and Argentina, and prices of dairy commodities like 
milk powder recovered in international markets� Dairy farm profitability depends 
on forage quality, quantity and cost� Feeding is approximately 60% of total dairy 
fam expenses� In india many crops are used for forage purpose� Normally these 
are traditional crops using as forages which are low yielders, low nutritional 
value and less digestibility, hence have negative impact in farm productivity� 
Traditional forage crops are not tolerant for drought, low fertility and climate 
changes� India has huge fodder deficit of 25% to 60% which is impacting the 
milk production, Animal health and finally farmer livelihood� Hence developing 
country like India required high quality and high yield forage crops across all 
states to meet demand�

Forage Crops in India – 
India has 8�2 mn ha of forage cropping area with almost 120K Mt seed market� 
Mostly dominated by OP and OP legumes� Forage Sorghums and Sorghum 
Sudan grasses occupies major area in Spring and summer sowing and Clovers 
and Lucerne contributes in winter� Annuals are around 80% and 20% will be 
perennials� Apart from cropping area there is 10 mn ha of range and pastures 
for forage purpose�

Need of Innovative New Generation Forages -
Global climate changes creating huge impact on forage production, grazing 
lands and pastures� Increase in temperatures, erratic rainfall, heavy traffic on 
grazing lands and poor maintenance of pastures leads to low fodder availability 
to the animals� For profitable dairy farming and improve in small farmer lively 
hood research company like ADVANTA started new breeding activities to get 
new hybrids to improve quality forage production� These are crops mainly bred 
to provide high biomass yield, more nutrition, highly palatable fodder quality� 
Feeding of such fodders greatly enhances the overall animal health, milk 
productivity, lactation period and timely pregnancy� 
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 ADVANTA research and development is developed the best hybrids 
for above objectives, which not only reduces cost of milk production but also 
improves farm productivity and quality� Currently ADVANTA has fodder crops 
which are making a difference in the farm as below��

Advanta R&D focussing areas

 

World’s best Nutrition based Forage Crops -  

 

 

Forage based Balanced diet 

Current scenario of dairy farmers and fattening animal farmers are suffering with low margin 
from farming and could not make lively hood more happiness. After analysis of the situation by 
lot of research agencies, high feeding cost and more maintain cost is ruing the profitability of 
the farmers. Advanta took a challenge to cut-down the feeding cost with new generation forage 
crop feeding as “Balanced Diet” which consists Cereal fibre, Grain and Legumes. The plan will 
help the animal to get required energy and protein for the body to optimise the diet 
conversion. The entire diet plan to the farmers is going to help in cut down the feeding cost 
thus production cost to make dairy farm a profitable centre for the farmer. 

Technology transfer in Forage production and Conservation –  

Advanta as a leader in forage seed production and marketing, take lot of initiatives to educate 
the farmers in different part of world. Farmer meetings, trainings and field visits are the major 
extension activities that Advanta take at farmer level. Training on agronomy and forage 
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After analysis of the situation by lot of research agencies, high feeding cost 
and more maintain cost is ruing the profitability of the farmers� Advanta took a 
challenge to cut-down the feeding cost with new generation forage crop feeding 
as “Balanced Diet” which consists Cereal fibre, Grain and Legumes� The plan 
will help the animal to get required energy and protein for the body to optimise 
the diet conversion� The entire diet plan to the farmers is going to help in cut 
down the feeding cost thus production cost to make dairy farm a profitable 
centre for the farmer�

Technology transfer in Forage production and Conservation – 
Advanta as a leader in forage seed production and marketing, take lot of 
initiatives to educate the farmers in different part of world� Farmer meetings, 
trainings and field visits are the major extension activities that Advanta take at 
farmer level� Training on agronomy and forage production is the major training 
part� Apart from forage production Advanta also educate the farmers on “Forage 
Conservation” for excess production and use in lean season� 

• Silage Production – Sorghum/ Corn
• Hay Production – Sorghum/ Millet/ Legumes
• Enriched-dry fodder pellets – Crop Residues and Legumes

Investing in New Generation Forages
ADVANTA is deploying resources in various countries to further develop forages 
suitable for local needs as well as testing their available commercial hybrids 
for fast track solutions� We are already improving the lives of dairy farmers in 
number of countries in all the continents� 
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Sustainable Farming Model with Advance Irrigation System for 
Small Farmers

Dr. A.V. Dhake*, V.K.Borole
Vice Prasident

Jain Hi-Tech Agri Institute, R&D Farms,
Jain Irrigation Systems Ltd�

 Onion (Allium Cepa Var� cepa) is widely grown in India in over 1�20 
million ha area, producing 19�42 million MT with an average yield of 16�18 
MT/ha� The major areas under onion in Maharashtra 0�48 million ha, but the 
yield levels are very low 14 MT/ha� The possible reasons behind the lower 
yields are lesser per capita land holding, poor management practices and 
non-availability of good quality seed� Jain Irrigation Systems Ltd�, (JISL) 
is the largest manufacturer of micro irrigation systems (MIS) worldwide and 
leading processor of fruits and vegetables� As a forward integration, JISL is the 
largest player in the organized dehydrated onion (DHO) market in India and 
ranks second in the global market� JISL is the largest processor of onion in 
India (20000 MT of DHO)� To meet the demand of raw material, JISL initiated 
sustainable farming model with hi-tech agronomical practices in white onion 
during 2001, by selecting small, progressive, interested farmers and providing 
them high quality seeds, access to micro irrigation system (MIS) and other 
inputs like technical know-how through its 60 Extension Associates who 
are popularly known as Jain Gram Sevak� The farmers are trained in Good 
Agricultural Practices (Jain GAP) and are given Jain GAP certification which 
ensures hygiene in production and health of farmer� An important aspect of 
JISL’s work is Research and Development of new high solid white onion varieties 
so as to improve farmer’s yields� This model not only offers guaranteed price to 
farmers but also provides a complete package of hi-tech cultivation practices 
including use of drip and sprinkler irrigation system, fertigation, bullock drawn 
seed planter, bulb harvester for improved productivity and quality and also 
provides extension services by company’s agriculture experts� From the year 
2010, JISL promoted direct seed sowing technology for onion cultivation using 
JAIN onion seed planter which saves around Rs� 15000/- per acre cultivation 
cost, reducing 30-35 days in crop duration�
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Rice cultivation with Drip-Irrigation- Farmer’s experience

Mr. V. Ravichandran
 Farmer, Poongulam Village, Nannilam Tk, 

Thiruvarur Dt, Tamilnadu

 Rice is one of the most important staple crops� It is consumes by over 
three billion people� Asper FAO 2017 data rice production was 760 million tons 
from 166 million hectares� This important cereal is considered to be a water 
guzzler� Nearly 2�5 times the water used for wheat or maize is used for rice� In 
India, 85% of fresh water is used for irrigation�Out of this 70% is consumed for 
growing rice� To produce 150 grams of rice we use 1000 liters of water� 

 The Cauvery Delta which was once the ‘ Rice Bowl of Tamilnadu ‘ is 
currently undergoing a chronic water crisis, because of unpredictable monsoon, 
interstate river water sharing issues, alarming depletion rate of groundwater & 
sea water ingression� The irrigation water crisis is so severe that raising a single 
rice crop itself has become a great challenge� Now there is an urgent need for 
introspection & retrospection of our irrigation method and evolve an efficient 
irrigation system to conserve the precious water

 To harness the available water source, I experimented with irrigating 
the rice field using drip system� I approached Jain Irrigations Ltd for their 
guidance as they had already conducted drip irrigation trials in rice� They 
shared their expertise and guided me in this venture� Initially, I was a little bit 
skeptical, nevertheless as I am a strong believer of science & technology, I 
took up sowing seed in the nursery in March 2018, which I deliberately chose 
because during that month nobody in my region had ever ventured growing 
rice in peak summer under severe water stress condition� I prepared raised 
bed of 3 feet width and one foot wide furrows� I transplanted 25 old seedlings 
in one hectare and strictly followed the irrigation & fertigation schedule� Out of 
curiosity I had sown black gram in two beds & irrigated with the same quantity 
of water applied for rice� The fact that the rice which is supposed to consume a 
large quantity of water and black gram which can’t stand even one-centimeter 
water for a day coexisted and performed extremely well, itself is a proof that 
water needed for irrigated black gram is sufficient for rice� 

Besides conserving enormous quantity of water in drip when compared with 
the conventional flooding method, I observed other benefits too�

•  As the irrigation and fertigation through the drip system uniformly spreads 
water & nutrition so that each plant gets their share of water & nutrition at the 
required place, at the required time & with the right quantity so that the crop 
stand & maturity is uniform

•  Land use efficiency increases as the land would otherwise be left fallow for 
want of water in the conventional irrigation method�
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• As we don’t flood the field damage due to Brown Plant Hopper doesn’t arise

• When rice is grown in inundated condition, the flooded field inhibits tillering 
potential� In drip, I noticed more tillers as the plant could breathe comfortably

•  Rice under the conventional flood irrigated method produces an enormous 
quantity of CH4� In drip-irrigated rice, as there is no question of flooding CH4 
emission is practically nil

•  Instead of offsetting the cost of drip system in one year, it should be amortised 
over the number of additional crops that could be grown during the effective 
lifespan of the drip system    

 My experiment with rice under drip proved that it is good to be true� 
Considering the economic and environmental benefits the government should 
extend subsidy scheme liberally and promote drip irrigated rice in a big way�� 
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Mutation Breeding in Flowers : Impact on Farmers Income

Dr. K. V. Prasad
Director

ICAR-Directorate of Floricultural Research

In a fashion driven industry like floriculture, which is more or less recession proof, 
the trends change rapidly and the industry must respond at a faster pace to such 
changing trends� Creation of variability therefore holds enormous promise in 
floricultural crops when compared to other horticultural and agricultural crops� 
Conventional breeding methods including hybridization cannot create variability 
beyond a point due to limited gene pool in particular crop� 

 Variability created by nature through bud sports influenced the plant 
breeding efforts during 60’s and paved the way for large-scale mutation breeding 
initiatives sponsored by International Atomic Energy Agency (IAEA) and the Food 
and Agriculture Organization (FAO) of the United Nations during the 1970’s and 
1980’s� The vegetatively propagated crops are perhaps the largest beneficiaries 
of irradiation technology� However with the advent of molecular biology and 
biotechnology, which heralded the mobilization of genes across the genomes, the 
scientific interest in mutation breeding has drastically decreased during the last 
15 years� Application of radiation technologies is rapidly increasing in the field of 
industry and medicine while its use in agriculture is shrinking day by day�

 Although biotechnology strategies allow a more directed approach in 
pursuance of the breeding goal, molecular techniques, however, require high 
developmental costs and require sophisticated equipment besides highly trained 
staff� The investment in such expensive methods does not seem adequate in case 
of many agricultural crops with their limited economic importance as compared 
to floricultural crops� In addition, genetically modified ornamental plants are not 
marketed in Europe for the time being due to low acceptance of consumers and 
the uncertain legal situation� On the other hand, ornamental plants appear to be 
ideal candidates for mutation breeding as many characters of economic interest, 
i�e� flower traits or the growth habit are easily monitored after mutagenic treatment 
and can be isolated in M1 generation itself� Besides this the stigma attached to 
GM crops is absent for noel types derived from mutation breeding� Therefore it 
is the time to revisit Mutation Breeding� Since a major proportion of breeding 
programme in ornamental crops is in private domain, the origin and pedigree of a 
number of patented varieties remain a closely guarded secret� It is believed that 
a number of commercial breeders have developed efficient protocols to generate 
novel forms of natural and induced mutants in a number of ornamental plants�

 We embarked on mutation breeding of chrysanthemum since 2001� 
Chrysanthemum is the second largest floricultural commodity traded in the global 
markets after rose� Nearly 50% of the mutants evolved in ornamental crops belong 
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to chrysanthemum, which are evolved at Germany, India, Japan, The Netherlands� 
Out of 3283 mutants registered in the IAEA Mutant Variety Database nearly one 
fifth (668) belong to ornamental crops out of which 281 belong to chrysanthemum�  
Other important crops include rose (69); alstromeria (35), Dahlia (36), Begonia 
(25), Bougainvillea (15), Carnation (28), Streptococcus (30) and Achimenes (8)� 
Conventional breeding in chrysanthemum is hampered due to excessive length 
of the ray florets preventing their pollination besides self-incompatibility� Mutation 
breeding therefore is more amenable to induce variability� 

 Our efforts to induce variability in a standard chrysanthemum cultivar 
Thai Chen Queen fructified when we obtained a series of promising radio 
mutants comprising of flower colour and flower form variations� We succeeded in 
isolation and in vitro purification of 18 promising mutants besides their large-scale 
propagation using axillary proliferation� We succeeded in isolating the chimeras 
through ray floret regeneration� The genomic fingerprints of these mutants 
have been developed using RAPD primers� Flower colour mutations observed 
in the irradiated population of chrysanthemum cv� Ajay were isolated, purified, 
proliferated and developed into micro-plantlets from chimeral ray florets� Out of 
a number of promising radiation induced mutants 4 namely Pusa Anmol, Pusa 
Centenary, Pusa Kesari and TQP 01 were released by the Govt of NCT Delhi� 

 Novel mutants isolated through in vitro regeneration of chimeras in cv� 
Thai Chen Queen

 Buoyed with the success we diversified to annual chrysanthemum 
(Chrysanthemum coronaria) 

 and isolated a range of novel mutants in cv Local white and cv� Local 
yellow� The efforts are on to purify them at IARI� The double and semi double 
flower forms induced through mutation are sought after as they fetch more returns� 

 Floriculture remained as homestead farming till early 80’s� Commercial 
floriculture came in to being in late 80’s with liberalization of seed policy and 
Indian economy� The floriculture industry in India is characterized by growing 
traditional flowers (loose flowers) and cut flowers under open field conditions 
and protected environmental conditions respectively� India also has a strong dry 
flower industry, which contributes to the overall trade� Other segments like fillers, 
potted plants, landscape plants, trees, palms, topiary plants, seeds and planting 
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material, turf grass industry and value added products also contribute a share in 
the overall growth of the floriculture sector� The technologies evolved by various 
R&D establishments, proactive policies of the government and active participation 
of entrepreneurs and farmers paved the way for a significant improvement in area 
and production of flower crops in the country� About 342000 ha of area is under 
floriculture producing 1760000 MT of loose flowers and 769000 MT of cut flowers 
annually (2017-18 advanced estimates)�

 By conservative estimates the domestic trade of flowers is around 
Rs�9000-10000 cr� India exports floricultural produce worth Rs�507 cr (2017-18)� In 
order to sustain the growth of novelty driven industry like floriculture, development 
of new varieties to capture the markets is paramount� In such a scenario mutation 
breeding holds the key to develop varieties in a short span of time to enhance the 
farm income� Mutation breeding played a pivotal role in the development of novel 
types in India and across the world which are in active trade to enhance the farm 
income�

Novel mutants isolated from annual chrysanthemum cv� Local White

Novel mutants isolated from annual chrysanthemum cv� Local Yellow
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GM Technology Infusion in Indian agriculture
- Opportunities and Challenges*

Dr. C. D. MAYEE
President, South Asia Biotech Centre and

Indian Society for Cotton Improvement
( Former Chairman, Agricultural Scientists

Recruitment Board, New Delhi )

The existing yield levels of most of the crops in India remains much lower than 
even the world average� Besides the common causes like lack of irrigation, low 
quality inputs, knowledge deficit, the predominant cause is low or nil adoption 
of newer technologies in crop cultivation� Use of inappropriate and outdated 
technologies is the main reason identified by scientists and planners for low 
yields� But at the same time not allowing some proven technologies like that 
of GM is also a reason for low productivity in spite of the fact that the only 
GM crop; cotton after its introduction in India helped farmers to double their 
production and profitability�

 There are opportunities galore in India for adoption of Genetic 
engineering technologies in improving the crop output since some of the biotic 
and abiotic problems such as ; cryptic pests ,viruses and weeds, which cannot 
be managed by traditional breeding need to be managed by GM technologies� 
For example; traits like; insect & disease resistance, drought and salinity 
tolerance and weed control technologies in many crops can be successfully 
adopted for improving the yields� Similarly, there are issues of early ripening, 
low nutritional quality ,hybrid production, nutrient use efficiency, bioremediation 
etc�, could be usefully tackled by the GM technologies� Biotechnology-based 
solutions for crop improvement are advancing at a rapid rate and now the 
genetically modified crops are being supplemented by genetically edited crops 
which may not require the rigorous scrutiny of bio-safety� India is still in dilemma, 
debates and caveats for the use of new technologies� So challenges are many 
but they can be mitigated provided there are proper policies and governance 
framework to promote such biotechnology options for crop , livestock and 
fisheries improvement in India�

*Paper for 5F Farming 2019, Crop Improvement for 21st Century, conference to 
be held in Aurangabad on 10-12 Jan 2019� 
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Increasing farmer’s share in food value chain

Mr. Prashant Belgamwar
Business Director, South Asia,

Advanta

Various studies conducted by the industry indicate that farmer’s share of consumer 
spend is shrinking with the expansion in the value chain� The part of income which 
earlier accrued to the farmer is now being transferred to other actors in the value 
chain� Farmer and consumer associations accuse food-processing and retail 
companies of abusing their market power to increase profit margins�

In the case scenario of vegetables, the produce is perishable and cultivated 
primarily by smallholder farmers as it is considered as a cash crop� With no MSP 
support for vegetables, increasing productivity and glut in production leading to rock- 
bottom prices, the market condition becomes volatile for the smallholder farmers� 
An interesting trend to note here is the shift in food consumption from fresh produce 
to processed produce & emphasis of healthy diet� So we need to analyze how a 
vegetable smallholder farmer can take advantage of this trend to increase their 
share in the value chain? 

As a seed company, Advanta sees a role for not only creating a market for the crops 
but also acting as a catalyst for improving productivity & livelihood for the farming 
community� Though it is not easy to bridge the gap between small-scale producers 
and the need for consistent supply and quality demanded by modern procurement� 

In this regard, Advanta, a UPL seed company, with its vision of ‘Farmer First’ 
has initiated focused efforts in sweet corn� Sweet corn, is an emerging crop with 
increasing consumer demand attributed to urbanization and changing diet, creating 
an untapped opportunity in fresh market� A simple value chain for the crop is: Sold at 
farm gate @~Rs 8/ cob, sold as boiled cob @~Rs 15/ cob (Minimal additional cost 
incurred here) and sold as Cup corn (boiled kernels with pinch of masala) @~Rs 25/ 
cup (has 1 cob)� Advanta’s intervention involves advocating and promoting village 
level entrepreneurs (VLE) to take up primary value addition with minimal investment� 
Thus promoting the crop for growers as well as consumers� Growers will prefer to 
grow sweet corn crop as it is a short duration with very low maintenance (easy to 
grow, less fertilizer & pesticide) while consumers will prefer it as a healthy snack� 
Advanta supports in branding these carts to create consumer awareness to create 
pull for the product� It is important to note that many of these products require only 
minimal packaging with little or no processing, and that they are normally on the 
supermarket shelves for a couple of days at most�

The breeding community needs to focus their efforts towards output traits like long 
shelf life, long distance transportability, taste & texture besides other traits like yield 
& disease resistance which will help create higher value for consumers, value chain 
partners such as traders & shippers so that farmers also realize better price for their 
produce� 
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Foundation for

Advanced Training in Plant Breeding (ATPBR)
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Breeding for Prosperity 
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Capacity building, resource & opportunity

Provide opportunity to collaborate with 
global leaders

Public awareness on value and 
contributions of crop improvement  

Provide latest market update, 
Relevant news and event  

Convenient & flexible access to 
Crop information

Crop breeding tool & Service

Promote research and start-up

ATPBR @ MGM-IBT, Aurangabad- 221003, Maharashtra-India
Email: info@atpbr�com

Website: www�atpbr�com 
Phone: +91 8793988121 
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Better Skills for Better Yields

Mr. Uddhav Shirsath
Manager - Knowledge Transfer
East West Seeds International

East West Seeds , having one of its  core value “serving the farmers ‘ to cultivate 
culture for commercial vegetable growing to smallholder farmers� Knowledge  
of vegetable growing , with modern techniques by giving practical trainings to 
farmers & their family is done by East West Seeds Knowledge Transfer section�

This activity , by the company is done in South east Asia & African countries ,It 
is  in India , Myanmar , Thailand , Cambodia , Philippines , Vietnam , Indonesia 
& African countries like , Tanzania , Uganda , Nigeria , Ghana �  A team of 
Knowledge Transfer Director , Knowledge Manager , Technical working group 
, CMS Data , Country Knowledge transfer managers , Technical specialists , 
Field Technical Supervisors & advisors is working on this which includes more 
than 150 technical experts�

The team of Knowledge Transfer survey the needs , vegetable market , 
potential of growing commercial vegetables�It works with two systems , Training 
plots & Key farmers demonstration plot� Training plots are in the fields with 
Institutes like Agricultural colleges , Horticulture Departments & Krishi Vigyan 
kendra where group of students , farmers are getting the training , while  in 
demonstration system  Key Farmers are selected in  villages , demonstration of 
crop production practices is done on their fields , to train neighbouring & village 
farmers�

Each field of KT  is organised & managed from  land preparation , layout , 
raised bed , use of farm yard manure , drip irrigation , plastic mulch or natural 
mulch , use of media for seedling production , growing healthy seedlings , 
transplanting , training & pruning , fertilizer application with 4 R , staking of crop 
, trellising , identification of pest & diseases , prevention or right time control of 
pest & diseases , proper harvesting & grading etc� Individual entrepreneurs are 
developed in this system from input suppliers to marketing of vegetables�  Also 
backyard farming & kitchen garden farming of vegetable crops are undertaken 
for fresh vegetable supply for the family� Developing knowledge & skills of 
female farmers & housewives to empower the female gender is also one of 
the aim�

At village level selected lady REW (Rural Extension Worker ) get trained with all 
these vegetable growing activity & works as a team leader for female farmers�
IPM for pest & disease control ,  Soil health maintenance for better future are 
aligned activities in KT�

Good illustrations of Technical information , Crop Guides are shared with the 
farmers by means of leaflets , electronic media & whatsapp groups� At the end 
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of the crop harvest , the farmers are made aware & known about the investment 
, income & net profit through EWS KT app�

East west Seed approach is to improve the knowledge of smallholder farmers  
practically , thus East West Seeds ranked number One  in Seed Index survey 
carried by Bill gates & Melinda foundation for 24 top seed companies�
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Precision Harvesting Machines for cotton & Horticulture

Mr. Manohar Sambndham
Founder & CEO

Green Robot Machinery Pvt� Ltd�

India accounts for 1/3rd of the world’s land under cotton with 12 million 
hectares� Cotton economy, in India,  employs about 50 million people including 
0�60 million farmers�  Cotton, a crop which can give a higher economic value to 
the farmer, is besieged with problems because of labour availability during the 
peak harvesting season�  Non-availability of labour has put cotton farming at 
heavy risk and possibly can derail the whole cotton economy in India�

 Horticulture, another economically favourable crop to the farmers, 
accounting for about 9 Million Hectares in India� Lack of farm labour availability 
at critical times like harvesting is putting these crops at enormous risks and 
cost to the farmers� Cotton and horticulture if it can be managed well can lead 
to a far better agrarian economy in the country�

 Mechanisation of precision farming tasks done by human such as 
cotton picking and horticulture harvesting is the need of the day to alleviate 
the labour demands during the peak harvesting season� The farm labour 
issue is not a problem just in India but is now worldwide and many countries 
are attempting are racing to solve this problem by developing precision farm 
equipments�

 With technology like robotics, computer vision getting more affordable 
and manufacturing technologies like 3D printers and desktop CNC machines 
it is now possible to bring for farming to adopt technologies to solve some of 
these precision farming tasks like cotton harvesting�

 Green Robot Machinery is in the process of developing a cotton 
picking machine, very similar to the way human does picking at a cost similar to 
human picking but enables the humans to be lot more productive than picking 
by hand�

 This talk will discuss   the motivation, the requirements, the goals 
and the technology aspects of the solution for Precision harvesting Machines� 
The talk will also cover the business case, the cost of operation and other 
challenges� To end the talk will discuss the future prospects and opportunity in 
the agriculture domain�
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‘Role of seed industries for improving farmer’s life’

Dr. Nandkumar Kunchge

Director, Kalash Seeds Pvt� Ltd�

Indian agriculture has earmarked significant advances and the seed industry 
has played a key role in this endeavour� The agriculture is backbone of rural 
economy and it has made significant growth and we are on the path of second 
green revolution through modern agriculturical technology� The challenges 
confronting seed sector are now more than even before due to demand of 
quality seed of promising varieties to ensure food security� During recent past, 
seed technology has emerged as potent tool to achieve targeted agricultural 
production� For sustainable agriculture, a good quality seed is the most basic 
and essential input which contributes about 15-20% for total production� 

 The Indian seed industry has played a very critical role in the growth of 
Indian agricultural� Agriculture in India is backed by a strong seed improvement 
programme involving both the public and private sectors� The Indian seed 
sector is highly vibrant and energetic and is well recognized internationally� 
Indian seed market reached to value of 3�6 Billion US $ in 2017 (imarc report) 
& expected to be doubled in next five years�

 Farmer’s income has been improved by using quality seeds and 
also new technologies like Bt� Cotton� More than 60% of seed requirement of 
farmers is fulfilled by seed industry� Especially F1 hybrid seeds are in more 
demand by farmers, which gives 25-30% higher yields ultimately increase in 
income� Introduction of Bt� Cotton enhanced farmer’s life standards and income 
also� The profit margins are increased by Rs� 7757/- per acre i�e� 162% (ISAAA 
Report)� However along with quality seeds crop management is important for 
getting more yield and income� There are minor concerns also attraction of low 
cost spurious seeds by farmer, poor quality supply by non branded seeds, and 
high price seed by MNC’s (by choice)� In conclusion since incorporation of seed 
companies, farmers’ lives & living standards are improved significantly� 
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XwîH$mi AmnÎmr H$s g§Yr

nmonQ>amd ndma 

 naVrMm nmCg ̀ oVm ̀ oVm Wm§~bm Am{U ‘hmamï´>mÀ`m ‘moR>çm ̂ y^mJmH$S>o Ë`mZ§ nmR> {’$a{dbr. 
Ë`m‘wio amÁ`^a XwîH$mimMr n[apñWVr {Z‘m©U Pmbr Amho. Aem n[apñWVrV ì`dpñWV {Z`moOZ Ho$b§ 
Va AmnU XwîH$mimbm g‘W©nUo gm‘moa§ OmD$ eH$Vmo Ë`mgmR>r XwîH$mimbm EH$ AmnÎmr Z ‘mZVm 
g§Yr åhUyZ nmhÊ`mMr JaO Amho. XwîH$mi {ZdmaUmgmR>r H|$Ð d amÁ`mMm ‘moR>m {ZYr CnbãY hmoVmo. 
Ë`mVyZ XwîH$miJ«ñWm§Zm amoOJma, {nÊ`mMo nmUr d OZmdam§Mm Mmam BË`mXr gw{dYm {‘iVmV. 1972 À`m 
XwîH$mimV gaH$mar ì`dñWm XwîH$mi {ZdmaÊ`mMo H$m‘ H$arV hmoVr. 1977/78 ‘Ü`o {Oëhm n[afXoMr 
`§ÌUm XwîH$mi {ZdmaUmV gdm©{YH$ à^mdembr d `eñdr R>abr. AmVm XwîH$mi {ZdmaUmV ‘hgyb 
`§ÌUoMm à^md {XgyZ `oV Amho. dZg§dY©Z, ‘¥X d Obg§YmaU `m ‘mÜ`‘mVyZM H$m`‘ñdénr XwîH$mi 
{ZdmaUmMo H$m`‘ Cnm` emoYmdo bmJVrb. nydu amoOJma h‘r hmM nmdgmMo nmUr AS>{dÊ`mgmR>r 
EH$‘od AmYma hmoVm. AmVm ‘moR>çm gaH$mar {ZYr{edm` AmVm CÚmoOH$m§Mo ’§$S>mVyZ (CSR) 80 hOma 
H$moQ>r én`mMm {ZYr Obg§YmaU H$m‘mgmR>r CnbãY Pmbm Amho. `m{edm` {gZog¥ï>r, gd© àH$maMr 
àgma ‘mÜ`‘o, AZoH$ ehamVbo ZmJ[aH$ `m§À`mhr ‘XVrMm AmoK ‘moR>çm à‘mUmV J«m‘rU ^mJmH$S>o 
gwé Pmbm Amho. Ë`mVyZ JwUdÎmmnyU© H$m‘o hmoÊ`mMr JaO Amho. XwîH$mi {ZdmaUmV emgZmMo {Z`‘ 
d ‘mnX§S>mà‘mUo H$m‘ H$amdo bmJVo. gaH$mar à{H«$`obm {db§~ bmJV Agë`m‘wio {ZYr doioda `oV 
Zmhr. na§Vw H$mnm}aoQ> ghmæ`Vm {ZYr {dZm {db§~ JmdmgmR>r CnbãY hmoVmo. Ë`m‘wio JmdmÀ`m JaOm§da 
AmYmarV H$m‘mMo {Z`moOZ H$aVm `oU eŠ` Pmb§ Amho. ‘mÌ JmdmMo ZoV¥ËdmZo d JmdH$-`m§Zr 
nmaXe©H$nUo, gMmoQ>rZo JwUdÎmmXm`r H$m‘ H$aÊ`mMr JaO Amho. Ë`m‘wio CnMmamMo Am`wî`‘mZ dmT>Uma 
Amho. Ë`m‘wio nmdgmMo nmUr gmR>dÊ`mMr, ̂ yJ^m©V {OadÊ`mMr j‘Vm XrK©H$mi dmT>Ê`mV ‘XV hmoB©b.

 nyduÀ`m XwîH$mimnojm `mdoiÀ`m XwîH$mimMo dU©Z doJio Amho. amÁ`mÀ`m AZoH$ YaUmMo 
joÌmVhr XwîH$mi OmUdVmo Amho. nydu XwîH$mir H$m‘mVyZ nmPa Vbmd, ‘moR>o Zmbm~§qS>J d añË`mMr 
H$m‘o ‘moR>çm à‘mUmV Pmbr. Ë`mda JmdmVë`m Jar~ ‘mUgmnmgyZ ‘moR>çm ~mJm`VXmamgh ‘moR>çm 
à‘mUmV bmoH$ amoOJma h‘rÀ`m H$m‘mda Om`Mo. na§Vw nydu Pmboë`m H$m‘mgmam»`m ‘moR>çm gmB©S> 
H$m‘mgmR>r {e„H$ ZmhrV. AmVm H§$nmQ>©‘|Q> ~§qS>J, T>mirMo ~m§Y d Imob gbJ g‘nmVirMa  
(S>rn grgrQ>r) hr H$m‘o ‘moR>çm à‘mUmV hmVr ¿`mdr bmJVrb. IS>H$mi ^mJmV S>rn grgrQ>r 
IUVmZm `§ÌmMm dmna Ho$bm OmVmo. Ë`m‘wio T>mirMo ~m§Y d H§$nmQ>©‘|Q> ~§qS>J EdT>oM H$m‘ ‘OyamÛmao 
hmoD$ eH$VmV. Ë`m‘wio ̀ m àH$mamV ‘Owam§Zm ‘moR>çm à‘mUmV H$m‘ XoVm ̀ oV Zmhr. 1972 À`m XwîH$mimV 
d Z§VaÀ`m H$mimV amÁ`mV ‘moR>çm à‘mUmV nmPaVbmd ~m§YÊ`mV Ambr AmhoV. amÁ`mV Ag§ EH$mhr 
Jmd Zmhr H$s nmPaVbmd Zmhr Ago hOmamo nmPa Vbmd JiHo$ AmhoV. nmdgmMo nmUr VbmdmV gmMV 
Zmhr Vo ImbyZ dmhÿZ OmVo. Obg§nÎmrMo ‘moR>o ZwH$gmZ hmoVo. ho Vbmd Xwê$ñVrM H$m‘ `m XwîH$mimV 
H$aÊ`mMr g§Yr Amho. Ob`wº$ {edma A{^`mZmV EH$m {OëømV Xadfu 200 Vo 300 Jmdm§MmM g‘mdoe 
H$aUo eŠ` hmoVo na§Vw `m gd© XwîH$miJ«ñV JmdmV H$m‘ H$aÊ`mMr g§Yr MmbyZ Ambr Amho. Ë`m‘wio 
nmPaVbmd XwéñVrMo H$m‘ ‘moR>çm à‘mUmV hmVr KoVm `oB©b. gd© nmPa Vbmd XwéñV Pmbo Va ‘moR>çm 
à‘mUmV Obg§M` hmoB©b, O{‘ZrV nmUr ‘waob, VbmdmImbrb {d{hatZm Ë`mMm Cn`moJ hmoB©b. 1972 
À`m d Z§VaÀ`m XwîH$mimV nmPa Vbmd ~m§YÊ`mg Ho$bobm AãOmdYr én`mMm IM© dm`m Z OmVm 
Vmo gmW©H$s bmJob. amoOJma h‘r `moOZm, ‘hmË‘m Jm§Yr amï´>r` amoOJma h‘r `moOZm, CÚmoJ OJV, 
gË`‘od O`Vo dm°Q>a H$n BË`mXr ‘m’©$V nmPa Vbmd XwéñVrMo H$m‘ `wÕnmVirda H$aVm `oB©b. 
Ë`m‘wio A{YH$m{YH$ ‘Owam§Zm H$m‘hr {‘iob. Ë`mgmR>r amÁ`, H|$Ð d CÚmoJ OJVmVrb {ZYr d 
BVa gd© àH$maÀ`m {ZYrMo CÎm‘ {Z`moOZ, CËH¥$ð> g‘Ýd`, JwUdÎmmXm`r H$m‘o, JmdmÀ`m ZoV¥ËdmÀ`m 
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àm‘m{UH$nUmMr JaO Amho. amÁ`mVbo gd© nmPa Vbmd XwéñV Pmbo Va ‘moR>çm à‘mUmV Obg§M` 
hmodyZ Jmdo nmUrXma hmoÊ`mg ‘moR>çm à‘mUmV ‘XV hmoUma Amho. amÁ`mVrb Á`m YaUjoÌmV XwîH$mi 
Amho Ë`m YaUjoÌmVhr XwîH$mim‘wio H$mbdo XwéñVrMo H$m‘hr H$aVm `oB©b. Ë`m‘wio nmÊ`mMr JiVr 
Wm§~Ê`mV ‘XV hmoB©b.

 {edmamVrb CnMma, gnmQ>rH$aU, T>mirMo ~m§Y hr H$m‘o ì`º$sJV bm^mWu åhUyZhr 
H$aVm `oÊ`mOmoJr AmhoV. `mVyZ eoVH$ar ñdV:Mo eoVmV amoOJma h‘rVyZ CËH¥$ð> H$m‘o H$ê$ eH$Vmo. 
XwîH$mim‘wio ’$i~mJm§da ‘moR>çm à‘mUmV AmKmV hmoUma Amho. EH$sMo ~i XmIdyZ JmdH$-`m§Zr Amho 
Ë`m nmÊ`mda ~mJm OVZ H$aÊ`mMo à`ËZ H$amdoV. VgoM Mmam d {nH$mMo {Z`moOZ H$aUohr ‘hËdmMo 
Amho.

 H|$Ð d amÁ`emgZmMm {ZYr ̀ oÊ`mnwduM JmdH$-`m§Zr d gan§MmZr {edma’o$ar H$ê$Z OwÝ`m 
nmPa Vbmdm§À`m XwéñVrgh Obg§YmaUmMm AmamIS>m V`ma H$amdm. J«m‘g^oV H$amd`mÀ`m H$m‘mMo 
dmMZ ìhmdo. H$m‘mMo gyú‘ {Z`moOZ H$amdo. Ë`m‘wio emgH$s` `§ÌUoH$Sy>Z d BVam§H$Sy>Z Am{W©H$ ‘XV 
{dZm{db§~ {‘iÊ`mg ‘XV hmoUma Amho. 

 lr g§V JmS>Jo~m~m ñdÀN>Vm A{^`mZ d gË`‘od O`Vo dm°Q>a H$n ñnYm© Oer bmoH$Midi 
~Zbr Ë`m à‘mUo XwîH$mi {ZdmamUmVyZ Jmdo nmUrXma ~ZdÊ`mgmR>r bmoH$Midi AWdm ñnYm© 
JmdmJmdmV {Z‘m©U ìhmdr. XwîH$mimbm g§H$Q> Z ‘mZVm g§Yr ‘mZbr Am{U H$m‘mM§ `mo½` Zmo`moOZ 
Ho$ë`mg ‘moR>§ H$m‘ C^§ amhÿ eH$Vo. AX`mn amÁ`mVrb Or Jmdo nmUbmoQ>joÌmÀ`m {d{dY `moOZm§nmgyZ 
d§{MV AmhoV Vr Jmdo Obg§YmaUmV `m H$m‘mVyZ nwT>o `oVrb, nmUrXma hmoVrb Agm ‘bm {dl²dmg 
dmQ>Vmo.           
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Draught: Calamity or an Opportunity

                           Popatrao Pawar
                          Progressive Farmer

Marathi article translated in Enlish�

 Due to irregular and less rain fall, the entire Maharashtra state has been 
facing and fighting draught for many years� Nevertheless, if planned well and executed 
properly, we can overcome this problem provided that this disaster should be taken as 
an opportunity� The Central and State government provide relief funds to the draught 
area with which employment, facility of drinking water and fodder for animals can be 
made available� During 1972 draught, all the administrative sectors looked after redress 
and rehabilitation and the mechanism of District Council was noteworthy during 1977-
78� Besides, the role of Revenue department is also worth consideration now in order to 
provide relief to the draught affected areas� It is high time that we should find out enduring 
solution to the draught through forest preservation, soil and water conservation� In the 
past, the only source to harvest rain water was ‘Rojgar Hami’(Employment Guarantee 
Scheme)� However, today, apart from government funds, 80 thousand crores, Film 
industry, various celebrities, mass media and few urban residents do contribute their 
share for rural development and naturally outstanding results are expected� One has to 
stick to the rules and parameters laid down by the government while working for draught 
affected region� Due to the protocol, it takes much time for the funds to be released and 
utilized while corporate funds are immediately made available� Hence, to act in relation 
with the need of the village was possible� Nevertheless, the village administration should 
bind itself to transparency and quality of work so that the remedial measures will have a 
lasting function�

 The nature and description of the present draught varies from the previous� 
Even in the case of Employment Guarantee Scheme, drastic difference can be seen� 
Due to advanced use of instruments and tools, less man power is demanded that 
naturally affect the other related factors�     

 During1972 draught and its aftermath waves were constructed at higher rate� 
Looking at the need to repair and work over them, some kind of employment can be 
generated� Moreover, this can be a great sources of water in future, additionally the 
amount spent on construction of waves can also prove to be fruitful� Furthermore, it will 
raise the employment percentage� For the lusting result well planned, co-ordination, 
quality work are required through the funds generated by government and other sources� 

 Drought unfortunately disposes off everything, we all know very well all the ill 
effects of draught, but we can prevent its intensity by our preparedness, well-planning, 
better execution and perfect vision�

 Time has come to make a move in the direction of fighting against draought, 
similar to the Sant Ghadge Baba cleaning campaign and Satya-mev -Jayate water 
cup competition� Draught management must be a public movement /mass movement� 
Hence draught can be overcome with strong desire and determination and dedication�
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Securing higher farm income through crop insurance

Mr. Sonu Agrawal
Founder & MD,

Weather Risk Management Service

Income generated from farms is still a substantial portion of the rural income� 
However, the income from the farms is volatile when compared to other sources 
of income such as dairy, labour etc� The volatility in farm income is a major 
reason behind farmers falling into a vicious poverty and debt traps� Extensive 
research over the past 30 years has revealed that it is generally the poor who 
tend to suffer worst from disasters (DFID, 2004; Twigg, 2004; Wisner et al�, 
2004; UNISDR, 2009b)� Impoverished people are more likely to live in hazard-
exposed areas and are less able to invest in risk-reducing measures� The lack 
of access to insurance and social protection means that people in poverty 
are often forced to use their already limited assets to buffer disaster losses, 
which drives them into further poverty� Poverty is therefore both a cause and 
consequence of disaster risk (Wisner et al�, 2004), particularly extensive risk, 
with drought being the hazard most closely associated with poverty (Shepard 
et al�, 2013)� The impact of disasters on the poor can, in addition to loss of life, 
injury and damage, cause a total loss of livelihoods, displacement, poor health, 
food insecurity, among other�

Crop Insurance has often been cited as a possible policy tool to stabilize farm 
income in India� However, the crop insurance program in India i�e� the Pradhan 
Mantri Fasal Bima Yojana does not address the income volatility issue for 
several farmers, the main reason being

• Horticulture crops are notified

•  The threshold yields are far too low for commercial farmers, who are usually 
able to produce more than the threshold yields by using better technology

• There is no protection against fall in prices 

•  Settlement unit is at a gram panchayat level and not at the farm level

Advanta & WRMS have come up with comprehensive farm income protection 
plans that cover:

• Production risks such as adverse weather, pest and disease attacks

• Market risks such as fall in prices, lack of demand for the farm produce

This farm income protection plan addresses all the gaps in the Pradhan Mantri 
Fasal Bima Yojana by providing a comprehensive cover against price and 
production risks� The cover also ensures technical advisory to farmers through 
smartphones� The advisory is generated using data from a network of weather 
stations, Satellites, and ground surveys� 
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ROLE OF IMPROVED MUSTARD PRODUCTION TECHNOLOGY IN 
ENHANCING FARMERS INCOME

Akanksha and Kartikeya Srivastava  
Department of Genetics and Plant Breeding

Institute of Agricultural Sciences
B�H�U�Varanasi-221005

akankshaa49@gmail�com

India is a global player in edible oil arena, being the 2nd largest importer, and 
3rd largest consumer of edible oil as well as 4th largest oilseed producer� Since, 
more than 60 % of Indian population is involved in Agriculture Sector therefore 
in order to become a self-sustained nation, it is necessary to focus on the 
basic needs and income of farming community�Indian mustard being one of 
the important oilseed crops, its cultivation is facing some major constraints like 
non availability of quality seeds, poor soil health,not being grown as sole crop, 
line sowing not being practiced and all types of biotic and abiotic stresses�
Front line demonstrations (FLDs) were conducted under AICRIP for mustard 
in six districts of eastern U�P� region (Varanasi, Mirzapur, Chandauli, Ghazipur, 
Deoria and Jaunpur)during rabi 2013-14� These experiments were carried out 
to observe response of two improved varieties,Ashirwad and NRCHB-101, over 
local variety ‘Varuna’ under the improved practices including line sowing, proper 
weeding, spacing, sulphur application� Recommended dose of NPK and normal 
integrated disease and pest management practices were adapted� Remarkable 
increase in yield as well as NMR (Net Monetary Return) percentage was 
recorded by following improved Practices (IP) over Farmers Practices (FP) over 
all the six locations of U�P� Simultaneously, both the improved varities performed 
better than ‘Varuna’ at all the six locations in terms of seed yield� Following 
IP, Increase in yield was to the tune of 36�4%, 33�4%, 26�56%, 26�03%, 25% 
and 20�41% and increased NMR of 43�4%, 40�9%, 34�45%, 32�7%, 28�9% 
and 28�6% over FP at Mirzapur, Ghazipur, Chandauli, Varanasi, Deoria and 
Jaunpur centres, respectively� Mean increase in seed yield and NMR over all 
locations of IP over FP was 27�82% and 34�27% respectively�

Keywords: Front line demonstration, mustard, improved practices
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Result:

Market Price of Mustard Seed: 31 kg-1�
Mean increase in seed yield over all locations of IP over FP –  27.82%
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Evaluation of Newly Developed Restorers and CMS lines for 
Juice Yield and its Contributing Traits in Sweet Sorghum [Sorghum 
bicolor (L.) Moench]

A.U. Ingle1, D.V. Kusalkar2, S.S. Gare3, N.S. Kute4  M.S. Shinde5 and 
S.R. Gadakh6

Department of Agricultural Botany, PGI, MPKV, Rahuri, 

1 and 3, Ph� D� Scholar,  Department of Agricultural Botany, PGI, MPKV, Rahuri, 

2, Associate Director of Research, ZARS, Igatpuri, MPKV, Rahuri�

4� Principal scientist, Pulses Improvement Project, MPKV, Rahuri

5, Assistant Sorghum Breeder, Sorghum Improvement Project� MPKV, Rahuri

6, Director of Research, MPKV, Rahuri� 413 722

Author Email: anant�ingle100@gmail�com

This research investigation carried out with an objectives to assess the 
combining ability effects in respect to juice yield and its contributing traits in 45 
new hybrids of sweet sorghum developed by crossing 3 male sterile lines with 
15 restorer in L x T mating design and  were grown in randomized block design 
(RBD) with of three replications during Kharif 2018� It was observed that, the 
mean squares due to lines, testers as well as lines vs testers interaction and 
hybrids were found significant for all the characters under studies, except 
the magnitude of variance in line and hybrids was found non-significant for 
stem girth� The estimates of gca and sca variance found significant for all the 
characters under studies, however the estimates of sca variance found non-
significant for nodes/plant and stem girth�   The parents RSSV-355, RSSV-512, 
RSSV-454 and RSSV-498 were observed good general combiners for juice 
yield and its contributing traits� Among the lines, CMS-1409 has been observed 
best general combiner for juice yield and most of the its contributing traits� 
Out of 45 hybrids, 14 hybrids recorded significant positive sca effects,  among 
which, cross combinations CMS-1409 x RSSV-499  (high x low), CMS-185A x 
RSV-350 (low x high) and CMS-185A x RSV- 498 (low x high) exhibited high 
sca effects for juice yield  with high sca effects for its contributing characters� 

 Based on per se performance, gca effects of parents, sca effects of 
hybrids and heterotic performance for yield and its principal components in 
the F1 hybrids the cross combinations viz; CMS-1409 x RSSV-512, ICMS-479 
x RSSV-355 and CMS-1409 x RSSV-499, CMS-1409 x RSSV-498 and CMS-
1409 x RSSV-355 were appeared to be the most promising� These crosses 
need further evaluation in preliminary or multilocations hybrid trials for further 
commercial exploitation�

Key words: Combining ability, sweet sorghum, juice yield�
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DOUBLING FARMER’S INCOME IN OILSEED CROPS

Kartikeya Srivastava and Ayushi Srivastava
Department of Genetics and Plant Breeding

Institute of Agricultural Sciences
B�H�U�Varanasi-221005
Karstav7@gmail�com 

India is one of the biggest oil economies of the World both in regard to acreage 
and production� India was a net exporter of oilseeds, meals, extractions and 
edible oils till 1960s but with stagnation in production and increasing demand 
for edible oils, India became net importer of edible oils by late-1970s� There is 
a large gap in production and demand of edible oilseeds, leading to growing 
dependency on import day by day� Major constraints are lack of superior 
oilseed varieties, poor soil health, biotic and abiotic stresses, meager farmers 
outreach effort with modern cultural practices�  Since oilseed cultivation need 
to be promoted with new varieties, modern production technologies and 
new policy guidelines aimed to increase both production and productivity in 
small, marginal to large farm-holdings� Use of gypsum as a sulfur source is 
also recommended� Technological interventions such as farm mechanization, 
apiculture, line sowing with proper spacing, ensuring water availability at critical 
growth stages, integrated nutrient management (INM), use of weedicides, 
integrated pest management (IPM), use of genotypes tolerant to salinity and 
salt affected soils are some of the measures� Since there is a high risk in 
oilseeds cultivation, other incentives should also be included while deciding 
the MSP� These measures will definitely ensure the production and productivity 
in farmer’s field and also double the farmers income�

Keywords: Oilseed, Productivity, improved varieties,  INM, IPM�
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Speed Breeding: 
A New Frontier Approach in Crop Improvement

Pavan Devesh*, Munnesh Kumar, Rajesh Singh and Kartikeya Srivastava
Department of Genetics and Plant Breeding, Institute of Agricultural Sciences, 
Banaras Hindu University Varanasi, Uttar Pradesh-221005, India
*Corresponding author: pavan�devesh04@bhu�ac�in

Modern crop breeding and advances in management practices have contributed 
substantially to the annual gain of 0�8–1�2% in crop productivity� Nevertheless, 
this current rate of improvement is not sufficient to keep up with 5F i�e� 
Food, Feed, Fiber, Fuel and Fine chemicals demand for the projected global 
population in 2050� Achieving linear progress to aim for 2% genetic gain is a 
huge challenge when crop yields have plateaued in some regions, due to the 
narrow genetic base and lack of potential to increase harvest index within elite 
breeding stocks� Speed breeding is a method which greatly shortens generation 
time and accelerates breeding and research programs� Speed breeding can 
be used to achieve up to 6 generations per year for spring wheat (Triticum 
aestivum), durum wheat (T� durum), barley (Hordeum vulgare), chickpea (Cicer 
arietinum), and pea (Pisum sativum) and 4 generations for canola (Brassica 
napus), instead of 2-3 under normal glasshouse conditions� Speed breeding 
in fully-enclosed controlled-environment growth chambers can accelerate 
plant development for research purposes, including phenotyping of adult plant 
traits, mutant studies, and transformation� The use of supplemental lighting in 
a glasshouse environment allows rapid generation cycling through single seed 
descent and potential for adaptation to larger-scale crop improvement programs� 
We envisage great potential for integrating speed breeding with other modern 
crop breeding technologies, including high-throughput genotyping, genome 
editing, and genomic selection, accelerating the rate of crop improvement�

Keywords: Speed breeding, genetic gain, generation cycle, crop improvement


