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National Seed Association of India (NSAI) is the apex body representing the 
Indian seed industry, playing a leadership role by engaging with the Central 
and State Governments and working towards policy advocacy for an enabling 
and favourable policy environment for the growth of the seed industry in the 
country. 

The vision of NSAI is to create a dynamic, innovative, internationally 
competitive, research-based industry producing high-performance, high-
quality seeds and planting materials which benefi t farmers and signifi cantly 
contribute to the sustainable growth of Indian Agriculture. NSAI is also 
working towards progressive use of biotechnology in crop improvement 
programmes for productivity enhancement and improving the livelihood of 
Indian farmers. Increasing the general awareness about crop biotechnology 
among large number of seed stakeholders, seed technology upgradation 
and engaging in a continuous dialogue with regulators for the establishment 
of a transparent, fair and equitable regulatory ecosystem, are some of the 
other activities of NSAI. 

The mission of NSAI is to encourage investment in the state-of-the-art R & D 
to bring to the Indian farmers seeds of superior genetics and technologies, 
which are of high performance and can be adopted under different agro-
climatic conditions. It actively contributes to policy development relating to 
seed industry to ensure that the policies and programmes create an enabling 
environment, including public acceptance, so that the industry is globally 
competitive. 

NSAI regularly communicates the latest information and knowledge 
related to seed trade to its members besides organizing subject specifi c 
Conferences/Seminars/Special lectures and regular training and capacity 
building programmes. NSAI also promotes harmonization and adoption of 
best commercial practices in production, processing, quality control and 
distribution of seeds through regular interactions and networking with 
global/regional seed industry organizations.



About 
Indian Seed Congress

Indian Seed Congress (ISC) is the 
fl agship event organized by NSAI 
annually. ISC has emerged as a 
much-awaited event projecting 
the latest trends and views of the 
seed industry, voice its concerns; 
deliberate on the new technological 
advances in crop improvement, 
provide opportunity to the industry 
to showcase new products and 
services and network among 
peers for business development. 
ISC also provides a platform to the 
Seed Industry to interact closely 
with technology developers, 
sector development offi cials 
and policy makers. ISC attracts 
participation of representatives of 
all major stakeholders including 
industry (seed & allied), policy 
makers, developmental agencies, 
scientifi c community and farmers’ 
organizations from India and abroad. 
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The National Seed Association of India (NSAI) successfully organized the 14th Indian 
Seed Congress 2026  from 26th – 28th February, 2026 at Duangjitt Resort & Spa, Phuket, 
Thailand. ISC 2026 was attended by 312 delegates including professionals from 
the Indian and global seed industry, prominent scientists, agri-professionals and 
government offi cials. The Congress was inaugurated on February 27, 2026, by Dr. P. 
K. Singh, Agriculture Commissioner, MoA&FW, as the Chief Guest, in the esteemed 
presence of Dr. A. K. Singh, Emeritus Professor, Division of Genetics, IARI, New Delhi, 
who graced the occasion as the Guest of Honour. On this occasion stalwarts of the 
seed industry, eminent scientist, government offi cials, seed professionals, students 
were also present.  
The congress was addressed by eminent personalities and professionals including 
Dr. P. K. Singh, Agriculture Commissioner, MoA&FW, Dr. A. K. Singh, Emeritus 
Professor, IARI, New Delhi,  Dr. Ravi Khetarpal, Executive Director, APAARI, Dr. S. 
Rajendra Prasad, Ex Vice Chancellor, UASB, Mr. Ajeet Kumar Sahu, Joint Secretary 
(Seeds), Dr. Sanjay Kumar, Advisor, Beej Anusandhan Kendra, IFFCO and Mr. 
Chetan Joshi, Managing Director, BBSSL.

Indian Seed Congress 2026

Report Summary
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On 26th February, 2026, a CEO conclave was organized, which was addressed 
by Ms. Riti MD, Ms. Kirti Hegde and Mr. Devendra, RMG Mileage and Mr. Ram 
Kaundinya, Partner AgVaya. They enlightened the audience by sharing insights 
from their extensive experience in leadership and team-building activities, along 
with their deep knowledge of the subject. (The detailed Programme Schedule is at 
Annexure I)  

On the next two days i.e. 27th February and 28th February, 2026, the event involved 
the showcasing of industry products and services through exhibition stalls of 
various national and multinational seed and allied companies, trading tables for 
B2B meetings, Industry Business Showcase, Close group meeting with Taiwan 
Seed Trade Association & Bangladesh Seed Association and more importantly the 
four technical sessions spread over two days of ISC 2026, which witnessed high 
quality presentations/deliberations by renowned scientists, agri-professionals and 
seed industry experts.

The technical sessions were mainly focused on interaction, discussion, and debate 
for developing and strengthening the Indian seed sector as a global seed hub. These 
were well appreciated by majority of  delegates, especially scientists, researchers 
and technical professionals working in the industry. Various important topics were 
covered during the event such as Next-Generation Breeding Technologies for 
Global Markets, Preparing for Future: Advancements in Product Evaluation, Public 
Private Partnership in Seed Innovation, Smart Seed Technologies for Seed Quality 
Enhancement, Strengthening Seed Testing Laboratories and Quality Assurance 
for meeting Global Standards, Strengthening India’s Seed Policy Architecture 
and Opportunities for Global Alignment, Global Regulatory Trends Shaping Seed 
Innovation, IPR & Trade, Building Sustainable Business Growth Ethically, with Strong 
Adherence to IPR and Legal Compliance. Discussions also focused on the Global 
Trends in Seed & Agri Biotech Innovations, Structural Competitiveness and Strategic 
Trajectory of India’s Seed Sector, The Role of National/Regional Associations in 
Exploring Global Opportunities for the Seed Sector to achieve Sustainable Growth 
and Artificial Intelligence for Agricultural Development and Farmers Prosperity with 
Special Reference to Seed Supply Chain emerging trends in the global seed market.

The Congress witnessed an impressive participation of young seed entrepreneurs, 
along with seasoned professionals from large, medium, and small enterprises. The 
trading tables and exhibition area were vibrant hubs of interaction, with delegates 
actively engaging in meaningful business discussions. Attendee feedback 
highlighted the substantial business opportunities created during the event, 
generating strong expectations and appreciation for ISC 2026. 
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The CEO Conclave is a key platform that brings together CEOs of leading seed and 
allied companies along with leadership, behavioural experts, and management 
professionals to envision a strong and competitive seed sector. It provides a dynamic 
forum for top management to engage in open discussions on critical industry 
issues, while addressing current and emerging challenges. The CEO Conclave 
helps to explore current and future challenges in a fast-changing seed industry 
environment in order to meet the challenges of creating a healthy work culture 
within the industry, ensuring a sustained business growth in a highly competitive 
industry and meeting the expectations of end consumers, i.e. the farmers. 

The CEO Conclave was organized on 26th February, 2026 as a pre-Conference 
activity of the Indian Seed Congress 2026. The conclave was attended by the top 
seed industry leaders from India and overseas, management experts, business 
strategists. The conclave witnessed deliberations and presentations by eminent 
designers of leadership programme, strategic storytellers and seed industry 
strategists. 

Session First and Second of the CEO Conclave was addressed by Ms. Riti MD, a 
Leadership Designer with a background in Journalism and Strategic storytelling 
and Ms. Kirti Hegde, Facilitator, RMG Mileage. Their engaging and insightful 

Indian Seed Congress 2026
CEO Conclave
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session focused on the theme “Leadership Alignment and Leadership Bytes.” They 
emphasized the importance of aligning leadership vision, communication, and 
decision-making across different levels of an organization. Drawing from their 
experience in leadership development and strategic communication, they shared 
valuable perspectives on how effective storytelling, clarity of purpose, and consistent 
leadership actions can strengthen organizational culture and direction. The 
speakers also highlighted practical leadership insights that help leaders enhance 
collaboration, inspire teams, and navigate complex organizational challenges with 
confidence and clarity.

The third session, focused on the theme “Building a World Class Seed and Biotech 
Industry in India”. It was addressed by Mr. Ram Kaundinya, Partner, AgVaya who is 
an expert in the field of agriculture management, an author, strategic management 
consultant, teacher and a policy analyst in India.  Mr. Kaundinya emphasized that 
building a world-class seed and biotechnology industry in India requires a strong 
foundation of scientific innovation, supportive regulatory frameworks, and close 
collaboration between the public and private sectors. He highlighted the need to 
promote advanced research in plant breeding, biotechnology, and seed technology 
to develop high-yielding, climate-resilient, and pest-resistant crop varieties that can 
significantly enhance agricultural productivity and ensure long-term food security. 
He also stressed the importance of strengthening quality assurance systems, 
increasing investments in research and development, and encouraging innovation-
driven enterprises and startups within the sector. In addition, he pointed out that 
fostering international collaborations, aligning with global quality standards, and 
implementing transparent and progressive regulatory policies will be crucial 
in positioning India as a global leader in the seed and biotechnology industry, 
ultimately benefiting farmers and the overall agricultural economy.

Mr. Devendra Facilitator, RMG Mileage interacted with the participants in the 
fourth and fifth session.  The topic of the fourth and fifth Session were “The 
Winning Bid IPL Style Auction Game” and “Integrated Leadership Synthesis”. 
Mr. Devendra, through an engaging IPL-style Auction Game, effectively illustrated 
the importance of synchronized and disciplined decision-making within an 
organization. The activity demonstrated how coordination, timely communication, 
and strategic thinking among team members are essential for achieving common 
goals. By simulating a competitive yet collaborative environment similar to the IPL 
auction process, he highlighted that when individuals align their decisions with 
organizational objectives and maintain discipline in their approach, it creates a 
positive and healthy work culture. Such alignment ultimately enhances teamwork, 
improves efficiency, and leads to higher overall productivity within the organization.

All participants of the CEO Conclave thanked the organizers for hosting such a 
remarkable event. Many expressed that the Conclave had profoundly influenced 
their approach to organizational and self-management, while also reshaping their 
vision for the future of the Indian seed industry.
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Highlights of Speech of the Chief Guest

Dr. P. K. Singh
Agriculture Commissioner, DAFW, MoA&FW, GoI

Dr. P. K. Singh, Agriculture Commissioner, Department of Agriculture & Farmers’ 
Welfare, MoA&FW, Government of India, was the Chief Guest of the inaugural 
session of the 14th Indian Seed Congress held at Phuket, Thailand from 27th -28th

February, 2026. 

Dr Singh delivered an insightful inaugural address, emphasizing the need to 
strengthen the seed regulatory and institutional framework of India, aiming to 
enhance its global competitiveness. He highlighted the key features of the proposed 
new Seed Bill, which aims to modernize the regulatory framework governing 
seed production, registration, certifi cation, and quality assurance systems in 
the country. He explained that the proposed legislation seeks to strengthen the 
seed regulatory system by introducing more effi cient procedures, improved 
monitoring mechanisms, and clearer guidelines for the registration and release of 
new varieties. He further noted that the new Seed Bill is expected to streamline 
regulatory processes, promote greater transparency in the seed sector, and enhance 
accountability among stakeholders. 
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Dr. Singh also highlighted the proposal for establishing a comprehensive Seed 
Register, under the new Seed Bill, which would function as a centralized database 
containing detailed information on registered varieties, their characteristics, and 
performance across different agro-climatic regions. Such a system, he noted, would 
enhance traceability, improve regulatory oversight, and strengthen the seed quality 
monitoring mechanism.

Further, he stressed upon the significance of promoting Farmer Producer 
Organizations (FPOs) through the development of variety-based clusters. He 
mentioned that this approach would improve efficiency in seed production, 
ensure better traceability, and strengthen market linkages between farmers, seed 
companies, and other stakeholders in the seed value chain.

The Agriculture Commissioner concluded by emphasizing that creating a supportive 
policy environment, strengthening institutions involved in seed research, seed 
production/seed regulation, and encouraging active engagement of farmers 
in the seed system will be crucial for the sustained growth of the seed sector of 
the country. He further noted that with the right combination of recent scientific/
technological advancements, effective governance, and collaborative efforts among 
public and private stakeholders, India will be able to exhibit its full potential towards 
establishing itself as a major contributor to the global seed economy.
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Highlights of the Address by

Dr. M. Prabhakar Rao, President
National Seed Association of India (NSAI)

Dr M. Prabhakar Rao, 
President, NSAI, extended 
a warm welcome to 
the Chief Guest, Guest 
of Honour, esteemed 
dignitaries, and delegates 
of ISC 2026. In his address, 
Dr Rao highlighted that 
the Indian Seed Congress 
has evolved over the 
years into a vibrant and 
multidisciplinary platform 
for dialogue, collaboration, 
and innovation. 

He noted that the decision of organizing the 14th edition of the Indian Seed Congress 
in Thailand refl ects the commitment of the Indian seed industry to strengthen 
international partnerships and establish a stronger presence in the global seed 
value chain. Referring to the theme “Seed Innovations – Reaching Global”, he 
remarked that the theme is both timely and forward-looking, emphasizing the 
growing importance of seed innovations in the global seed sector.

Speaking about the progress of the Indian seed sector, the President noted that 
the Indian seed industry has undergone a remarkable transformation in recent 
decades. With strong research and development capabilities, a dynamic private 
sector, and a robust public research system, India has emerged as one of the 
leading seed markets in the world. He further noted that Indian seed companies 
have demonstrated excellence in developing high-value hybrids in cereals, cotton, 
oilseeds, and vegetables, while serving millions of farmers with quality seeds suited 
to diverse agro-climatic conditions. India is well-positioned not only to ensure 
domestic food and nutritional security but also to emerge as a major global exporter 
of quality seeds.

Dr Rao emphasized that the complex challenges facing agriculture today require 
coordinated efforts among research institutions, technology developers, seed 
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companies, policymakers, and international trade organizations to build a resilient 
and globally competitive seed ecosystem. He stressed the need for harmonized 
regulatory frameworks, faster approvals for innovative technologies, stronger IPR 
protection, and transparent licensing systems to promote investment and facilitate 
the flow of technologies across borders.

Highlighting the role of NSAI, he stated that the association continues to actively 
engage with policymakers and stakeholders to strengthen regulatory frameworks, 
promote ease of doing business, encourage investments in research and 
development, support emerging breeding technologies, and ensure the supply 
of quality seeds through improved systems such as digital traceability. He also 
mentioned that the National Seed Association of India has been actively engaging 
with the government and concerned departments to address key seed industry 
issues affecting the growth of the seed industry, including harmonization of the 
regulatory framework, strengthening seed testing laboratories, promoting seed 
exports, and addressing challenges related to seed certification and seed pricing 
mechanisms.

Dr Rao concluded by stating that NSAI’s vision is to position India as a global hub for 
seed innovation, production, and exports while ensuring that advanced technologies 
reach farmers in an efficient, accessible, and affordable manner. He expressed hope 
that the Congress would provide an important platform for meaningful deliberations 
on expanding global market access, strengthening international partnerships, 
leveraging innovation for seed, and enhancing competitiveness in the global seed 
trade. 



Glimpses of Technical Sessions
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Delegate Section

The Indian Seed Congress 2026 witnessed an encouraging response from a 
diverse range of stakeholders across the seed sector. The event brought together 
a significantly large number of delegates representing both domestic and 
international  seed sector, along with key input suppliers supporting the seed 
industry with diverse range of products and services. Leading scientists from 
premier institutions, policymakers, and government officials actively contributed 
to the focused discussions, enriching the deliberations with their expertise and 
insights.

This Congress also marked a remarkable international participation, highlighting 
its growing global importance as a key platform for knowledge sharing and 
collaboration. Presence of a diversified set of stakeholders in the ISC 2026 encouraged 
meaningful discussions, built stronger partnerships, and brought out innovative 
solutions to emerging challenges in the seed sector.

The total number of registered delegates in the Indian Seed Congress 2026 were 
304, out of which Indian participants were 252 besides 52 overseas delegates 
representing fourteen countries (Italy, China, Thailand, Bangladesh, Belgium, 
Bulgaria, Denmark, Japan, Pakistan, South Korea, Switzerland, Taiwan and USA).

An analysis of the delegate participation in the ISC 2026 is presented below:

i). Delegates from India (NSAI-Member V/S Non-Member companies) and Abroad

Out of the  total 304  delegates, 83% participation was from India with NSAI-
members  44 % (134 delegates) as compared to 39 % of the non-member delegates 
participation (118 delegates). The overseas delegates participation was 17 % (52 
delegates) (Fig 1).

Fig 1: Overall analysis of registered delegates (in percent)
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ii). Country wise participation of overseas delegates

Out of the total 304 registered delegates, 52 were overseas delegates. Among the 
overseas participants Thailand (12) had the highest number of delegates followed 
by Italy (11), China (9), Bangladesh, South Korea, Taiwan and USA (3 delegates from 
each country), Japan (2)  Belgium, Bulgaria, Denmark, Pakistan, Switzerland and 
Netherlands (1 delegates from each country). 

Fig 2: Country-wise participation of delegates

iii). State-wise participation of Indian delegates

Among the 252 Indian participants, Andhra Pradesh (including Telangana) had 
the highest delegate participation (91) followed by Karnataka (36), Gujarat (25), 
Maharashtra (19), West Bengal (19), Delhi (18), Tamil Nadu (16), Uttar Pradesh (9),  
Haryana (8), Punjab (5), Madhya Pradesh (3),  Chhattisgarh (2) and Rajasthan (1).

Fig 3: State-wise participation of delegates
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Trading Table and  
Exhibition Stall Section 

Trading Table and Exhibition Stall Section 

To promote B2B meetings/interactions amongst the participants (National as well 
as Global) during the ISC, the National Organizing Committee provided Exhibition 
Stalls and Trading Tables for the delegates. The achievement is as under:

•	 This year, the participation in the Exhibition Stall witnessed an active 
involvement of industry with 26 stalls occupied, exhibiting their products 
and services by major seed and allied sector companies. The stalls were sold 
out much prior to the event. The demand for the exhibition stalls was on the 
higher side.

•	 In total 20 trading tables were sold out in ISC 2026. 
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Presentations 
Made During the 

Technical Sessions
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Technical Session - I
Dr. Yunbi Xu - Senior Research Professor, Peking University Institute of Advanced 
Agricultural Sciences, China   

Indian Seed Congress 2026 
Seed Innovations - Reaching Global
Duangjitt Resort & Spa, Phuket, Thailand
Feb. 26-28, 2026

Peking Univ. Inst. Adv. Agric. Sci. (PKU-IAAS)

Career Track

My Major Crop Shifts from Rice to Maize

As a rice scientist, I wish I could 
be a maize scientist who can 
make crosses without any 
scissors 

As a maize scientist, I wish I could 
be a rice scientist who can self-
pollinate millions of plants without 
any bags

To be yourself

Yunbi Xu  2010  Molecular Plant 
Breeding, CABI 734 pages  

Breeding Is always "Prediction"

Thousands of Years 
Ago

Farmers selected non-shattering crops, 
predicting a better harvest the following 
season.

Ancient Farmers

Selected the best tubers for the next 
planting, predicting they would grow 
better.

Early Agriculture

Evolution of farming practices with 
observation and experience.

Today

Using advanced statistics, machine 
learning, and AI to improve prediction 
accuracy.

Holistic view of maize 
breeding goals
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Population & demand are growing: we 
are not on-track for food security
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Potential-increasing & Gap-closing
Xu et al. 2017. J. Exp. Bot.  68: 2641–2666

Wallace et al 2018. On the Road to 
Breeding 4.0: Unraveling the Good, the 
Bad, and the Boring of Crop Quantitative 
Genomics. Annual Review of Genetics 52: 
421-444.

Breeding 4.0

Five methods for haploid production

Distant hybridization crosses followed by chromosome elimination from one 
parent of a cross, usually the pollination parent. 
Gynogenesis: cultured unfertilized isolated ovules and ovaries of flower buds 
develop embryos from cells of the embryo sac. 
Androgenesis: cultured anthers or isolated microspores undergo 
embryogenesis or organogenesis directly or through intermediate callus. 

Parthenogenesis: development of an embryo by pseudogamy, semigamy or
apogamy. 
Inducer-based approach: haploid-inducing lines are used to produce haploids. 

Doubled Haploid (DH) populations Doubled haploid approaches
to breeding-true within two generations 

De La Fuente et al 2013 
Trends Plant Sci

Inducer-based approach
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DH production in China Chinese seed companies now can 
produce hundreds of thousands of DH 
lines every year ZmPLA1 (GRMZM2G471240) Mutation 

Causes Haploid Induction in Maize

Cloning

Development of a haploid-inducer mediated 
genome editing system in maize

Chen et al. 2026. Molecular Plant  
https://doi.org/10.1016/j.molp.2026.02.002

DH techniques

A. Large-scale DH generations in 
crops 

B. Challenges and innovation in 
rice anther/microspore culture

C. Key components in automatic 
and smart anther/microspore 
culture in rice

D. Key related genes

Flowchart for development of transgenic crop products

Wanggen Zhang (2016)

F1 Inbreds

BC1

BC2MAS
(

)

Selfing

Why integrated transgenic breeding:
Option of using transgenic lines suitable for 
tissue-culture
Transgenic lines are usually bad for agronomic 
traits
Removing somaclonal variation

Transgenics + MABC

Simultaneous conventional and transgene 
integration
Transferring 2-7 transgenes into several 
hundreds of inbreds/ varieties
Grow 2-3 generations per year
Developed inbreds/varieties are highly similar to 
the recurrent parents
Supported by about 100M data points per year

SMMMASMAMMMMAAMAMAMASSSSMMMMMMMASMASASAASSSSASASMMMMAMMMMMMAAASSSSSSMMAMMAASAASSSSSSSSMMAAAAMAMMMMMMAAA
(((((((((((((((((((((((((

)

500 
Inbreds

500 
Inbreds

500 
Inbreds

Kunsheng Wu (2017) National Maize Genetics and Breeding Conference
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CRISPR/Cas 9 Workflow
tracrRNA/crRNA complex guides Cas9 
protein to search and break double 
strand DNA. The blue color indicates 
Cas9 protein.

CRISPR ( /) is a family of DNA sequences in bacteria. The sequences contain 
snippets of DNA from viruses that have attacked the bacterium. These snippets are used 
by the bacterium to detect and destroy DNA from further attacks by similar viruses. These 
sequences play a key role in a bacterial defence system, and form the basis of a genome 
editing technology known as CRISPR/Cas9 that allows permanent modification of genes 
within organisms.

crRNA (CRISPR-derived RNA) combines with tracrRNA (trans-activating RNA) to form 
double strain RNA, tracrRNA/crRNA complex.

Genome editing breeding
Crop improvement strategies based on 

genome editing
Gao. 2021. Cell 184: 1621-1635

Examples of crop improvement 
by base editing and prime editing

Zhu et al. 2020. Nature Reviews Molecular Cell Biology
Molla et al. 2021. Nature Plants

Photo from
Zhiqiang Gao 
Hunan Agric. Univ.

“Greenhouse Flowers” (

AI managed environments 
could be better than 
natural environments, 
resulting in higher yield, 
better quality and more 
environment-friendly.

Environments affecting plant 
accelerators Multiomics affecting plant 

accelerators

Speed breeding by using optimal day length, light intensity, light quality, and temperature to 
improve biomass accumulation and stimulate flowering and seed production

Xu et al 2023 Feeding the 
world using speed 
breeding technology. 
Trends in Plant Science

Speed Breeding 
Accelerates 
Generation Time

Grown in a controlled 
environment room with 

extended photoperiod (22 
hours light/2 hours dark) 

Speeding reproduction 
process by regulating all 

genes that affect plant 
growth and development 

(Fasong Zhou 2019)

MAS
Best combination of genes 
affecting plant growth and 
development

Watson et al 2018 
Nature Plants 4: 23-39

Speed Breeding in Crops (1)

Water-Fertilizer-Air-
Temperature-Light

CO2
Better or as good 

as in nature
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A procedure allowing up to eight generations of wheat and nine 
generations of barley per annum 
Zheng et al. 2013. Euphytica191:311–316

Facility Breeding
Factory Breeding

Speed Breeding in Crops (2) Optimization of speed breeding protocol 
‘SpeedFlower’ for rice

(a) Selection of growth parameters
(b) Selection of diverse rice varieties
(c) Optimization of spectrum and 

intensity
(d) Optimization of photoperiod
(e) Optimization of growth stage-specific 

foliar spray to accelerate flowering
(f) Early germination experiment to 

reduce maturity duration

Speeding Breeding for Upland Crops by Precision Management of Environment & Nutrition 

Integration of speed breeding with 
other breeding techniques accelerates 
the rate of progress

(a) DH production
(b) Marker-assisted selection
(c) Gene editing

Samantara et al 2022 Breeding more 
crops in less time: a perspective on 
speed breeding

Winter wheat DH lines can 
be multiplied in Hainan, 

China, after could 
treatment of germinating 

seeds

Integrated genetics, 
genomics and breeding 
approaches
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Model for multiple traits 
in multiple environments

Bancic et al. 2023 
Theor Appl Genet

The accuracy for root traits predicted by AI reached up to 0.9

Fu J, Hao Y, Li H, Reif JC, Chen S, Huang C, 
Wang G, Li X, Xu Y, Li, L. 2022. Molecular 
Plant 15:577–580.

Integration of genomic selection with 
doubled-haploid evaluation in hybrid 
breeding: From GS 1.0 to GS 4.0 

Millions of DH lines generated via 
routinized procedure.
A huge number of crosses can be made 
among these lines.
Saving can be made using a part of DH 
lines to predict the rest.

Big data, AI, and Genomic-Enviromic Prediction

Top at the most read (last 30 days) until Dec 15, 2022
Top at the most downloaded articles in the last 90 days (April 3, 2023)

Accepted 2 September 2022
Available online 7 September 2022
Smart breeding 
OpenAI 2022 11 ChatGPT

3. Breeding procedure
Germplasm evaluation
Breeding design
Parent selection
Trait evaluation
Field test
Variety release

1. Breeding theories
GCA, SCA & heritability
Simulation
Prediction
Breeding process
Genetic gain
Breeding experience
Individual & population
Heterosis

2. Evaluation and selection
Three typing technologies
Comprehensive evaluation
Data treatment, analysis and mining

4. Field 
management
Seeding
Irrigation
Weeding
Fertilization
Spraying
Harvest

  Smart Breeding

Yunbi Xu (2018, unpublished)

5. Breeding 
information 
system
Collection
Analysis
Sharing
Utilization

Big data = Foundation for AI development
AI =  Four factors:  data, computation capacity, algorithm, knowledge
Robot  = Way to realized AI

Robot

Modeling – Prediction - Selection

Big data Artificial 
Intelligence Field test New 

varieties

Yunbi Xu (2018) unpublished

Three key components in smart breeding

Data, computation capacity, 
algorithm, knowledge

Machine Learning

  The Future of Breeding Robos

Create mutation

Identification/observation/selection  
G P E

Informatics 

  Breeding decision 

http://www.sohu.com/a/
215470854_656712

Yunbi Xu (2018) Unpublished
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From Lizhi Wang, Iowa State Univ.

AlphaGO/Zero vs GS

Yunbi Xu (2021) unpublished

DeepMind AlphaFold

2018: : 25/43 
( 3/43)

2020: AlphaFold 2 significantly outperformed 
other teams with a median score of 92.4 GDT 
across all targets

What we can predict from AlphaGo and AlphaZero? 
From molecular breeding to AI-assisted breeding

Avsec et al. 2026. Nature 
649: 1206–1218

Model overview. AlphaGenome processes 

identity (human/mouse) to predict 5,930 
human or 1,128 mouse genome tracks 
across diverse cell types and 11 output 
types at specific resolutions (far right)

Integrating intelligent molecular 
design and predictive genomics 
for holistic maize improvement.

2035 Maize

Soybean breeding 
strategies driven by 
big data

2035 Soybean

PKU Institute of Advanced Agricultural Sciences | Shandong Laboratory of  Advanced Agricultural in Weifang

t e o f Ad vanced
A g r i c u l t u r a l S c i e n c e s
Shandong Laboratory of Advanced
Agricultural in Weifang

AI Large Model for Crop Breeding: BreedingGPT

The Ministry of Agriculture and 
Rural Affairs released the "Guiding 
Opinions on Developing Smart 
Agriculture" and "National Smart 
Agriculture Action Plan (2024-
2028)"
The Central Committee and the 
State Council issued the "Plan for 
Building a Strong Agricultural 
Country (2024-2035)".

28 million knowledge entries
10T+ experimental data

32 Huawei 910B2 cards
8  NVIDIA H20 cards
4 NVIDIA V100cards

Multi-path recall rate: 96%
Average response time: 5 seconds 
Average interface response time: 

500ms

BreedingGPT focuses on four types of scenarios

DeepSeek R1 671B
EVO2 40B

Strategies for crop redesign at the micro and macro scales (1) 

Xu et al. 2022. Mol Plant 15: 1664–1695. 

Gene network-based 
molecular breeding

Smart Breeding: Molecular approaches based on gene networks

unpublished
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The fixation of O2 by RuBisCO in chloroplast leads to the 
increase of tobacco biomass by 40% 

2013 —
. 28: 308-314

Breeding by molecular modules design

Allelic 
variation

Gene 
network 

interaction

High-yield 
module

Good 
quality 
module

Stress tolerance 
module

Molecular Module 
Dissection

Module Integration Designed New 
Varieties

High-
efficient 

design and 
assembly

Novel trait 
integration

Strategies for crop redesign at the micro and macro scales (2) 

Xu et al. 2022. 
Mol Plant 15: 
1664–1695.

Genome design for hybrid potato breeding

Initial germplasm accessions 
selected for breeding inbred 
lines

Genetic analysis of self-
populations derived from the 
initial accessions

Breeding inbred lines

Breeding hybrids

Nitrogen-fixation in non-legume crops created via synthetic biology

So, how do you start integrating these 
powerful tools into your own projects?

Timeline of Key Policy Evolution in China’s Seed Industry (2017-2026)

Enhancing
Innovation
Validation

Empowerment 
of New Product 

Industry
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Summary of Six Major Transformation Trends in China’s
Seed Industry Over the Past Decade

66

Xingping Zhang
Yunbi Xu

Watermelon 
sticks 

to replace
French fries

PKU-IAAS

“The future is not just about AI, it's also 
about humans. It's about the coexistence or 
symbiosis between human plant breeders 
and AI.”

Lecturers: Yunbi Xu & Xingping Zhang
Molecular Breeding Academy (MBA)

Xiashan Conference

Molecular Breeding 
Academy (MBA)

The Crop Journal | A Flagship Journal for Crop Science  
Editor-in-Chief

2024 Impact factor: 5.6
Agronomy: Top 7.8%

2024 CiteScore: 11.8
Agronomy & Crop Sci: Top 4%

JCR: Q1

Article type:
Research paper
Review
Short communication
Editorial 
Perspective
Spotlight 
Highlight 

Research themes
Crop genetics and breeding
Crop genomics and molecular breeding
Crop domestication and important germplasm
Crop molecular physiology and ecology
Crop cultivation and farming system
Crop and microbe interaction
Crop and environment interaction and adaptation
Crop genome evolution and selection 
Development of important agronomic traits
Biotechnology/Tools/Big data

Jianmin Wan

WeChat: The Crop Journal 

Contact: cropjournal@caas.cn  
https://www.sciencedirect.com/journal/the-crop-journalThe Crop Journal | Serving the Crop Science Community  

Publish with The Crop Journal
Fast, fair and high-quality peer review
Open access publication and compliance with all open access mandates
Global promotions by both traditional channels and modern social media
Low publication fee!
Online submission via Editorial Manager: https://www.editorialmanager.com/cj/

Journal website

Editor

di

Peking University Institute of Advanced Agricultural Sciences (PKU-IAAS)

Institute of Crop Sciences, Chinese Academy of Agricultural Sciences (ICS-CAAS)

The Project of Maize Speed Breeding, BGI Bioverse

Funding
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Dr. Taweesak Pulam - Managing Director, Thai Seed Research Company Limited

Taweesak Pulam

Sweet Seed Co., Ltd.
Thai Seed Research Co., Ltd.

Sweet Corn Co., Ltd.
Sweet Corn Products Co., Ltd.

February 27, 2026
Indian Seed Congress 2026

Education:
1972  B. Sc. (Hons), Kasetsart University, Thailand
1978  Ph.D.  Dept of Agronomy and Soil Science,    

University of Hawaii
2022  Ph.D. (Honorary) Kasetsart University, Thailand

Professional Work:
1978-1979  Lecturer at Dept of Agronomy, Kasetsart University
1980-1991  Research Station Manager, Pioneer Overseas 

Corporation  
(Thailand), breeding sorghum hybrid and field corn

1992-pres   Managing Director, Sweet Corn Products Co., Ltd.
1992-pres   Plant Breeder, Managing Director, and Owner 

Sweet Seeds Co., Ltd.
1997-2008  Sweet Corn Business Manager for Asia-Pacific, 

Syngenta Seeds
2006-pres  Plant Breeder, Managing Director, and Owner, 

Thai Seed Research Co., Ltd.
2010-pres  Managing Director and Owner, Sweet Corn Co., Ltd.

Many awards from my career 

-Outstanding Soil Science Alumni
-Outstanding KU Alumni
-Recognized alumni U of Hawaii
-Taguchi Award
-Research Council Award for Inventing ATS-2
-Outstanding Citizen Award by Prime 
Minister Office and  given by  the Crown Princess
-Qilu Friendship Award, Shandong, PRC

I would like to thank to organizing 
committee to invite me to talk online 
to this meeting.

I was requested to talk on 
Products advancement in evaluation 
processes.

Plant breeding is both art and science.

Product advancement is also both art 
and science.

Plant breeding processes
-prebreeding or germplasm development
-line development
-line evaluation
-hybrid formation
-hybrid evaluation
-commercialization

I will talk on line and hybrid evaluation 
and advancement of the products.

Line advancement 
-F2 to S1: individual plant
-S1 to Sn: family basis and per se
-Sn to Coded line: GCA with other lines
-Coded lines to parental lines: GCA   
and SCA

Line advancement is an art in the first few 
steps.
Later, it has science behind.
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Cautions in Line advancement 
-advance only good plants in good family
-drop any family if it does not perform  
well

-continue breeding with poor family will
not be efficient

-discard about 50% of breeding lines  

Before we do to hybrid evaluation we 
should know hybrid stages.
Different organization use different 
product stages.  
Some starts from line development.
Few just start from hybrids which is 
the easiest one.

Product stages
-new hybrids R1
-retest hybrids R2
-advanced retest hybrids R3
-precommercial R4
-commercial R5

Testing system  
Testing is the most expensive part 
of plant  breeding program.

Nature of testing   
-multi stage 
-multi location
-large variation in environment

Product evaluation processes

@ First year testing
@ Second year testing
@ Third year testing
@ Wide area test and  
     commercialize 
     preparation
@commercialization

1000

200

50   

10  

2 

1 or 2 hybrids

4- 6 years

On research 
station

Wide area test 
in farmer’s field

Credited: Wichai Phamontri 

Product advancement in public 
organization
  -standard experimental designs
  -ANOVA R1 to R2
  -ANOVA R2 to R3
  -ANOVA and Stability R3 to R4

Release to public.

All individual plant breeding programs are
   small and exist as private and government
   organizations 
    They have similar characters
     -small budget
     -work as a single organization
   
    In large private organizations, the program at a single research is 

small.  But, the joint efforts among many research stations make a 
very big and efficient breeding program.      

   

Product advancement in large international 
organization
  -R1 to R2: standard experimental designs
   that will accommodate large number    
   of new hybrids 
  -R2 to R3: multi-location trial using ANOVA   
   and Stability 
  -R3 to R4:  
   *similar and more locations 
   *strip test in farmer’s field using side 
     by side comparison 
   *cooperation from various department at this 
     stage
  -R4 to R5: market test and market response 

Products go into PLC management.
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Product advancement in  small organization
-simple evaluation of new hybrid in RCBD
-use ANOVA to advance R1 to R2
-multi location to advance R2 to R3
-strip test in farmer’s field to advance R3 to R4
-market response to advance R4 to R5

Product advancement in  my own organization
My organization
-small company works on 5 kinds of corn
  *sweet corn
  *high quality sweet corn
  *red super sweet corn
  *waxy corn
  *grain corn  

-the most difficult process
-take long time
-most expensive

But, it must be done.

2000

200

   20

     4

     1

Loc
   1 

   2

   5

  10-50

   

Year 1

Year 2

Year 3

Year 4

Year 5

Rep
   1

   2  

   2

Strip 

Comm

Product advancement in  my own organization
-R1 to R2: 1 rep of running check
-R2 to R3: 2 rep, 1 loc
-R3 to R4: strip test in farmer’s field
-R4 to R5: small market test and production test

Product advancement in  my own organization

We do things differently from other small 
organizations.
  -we use experimental design to control error .
  -we don’t do ANOVA to see difference
  -we use simple statistic like mean , minimum 
    and maximum
  -we use minimum acceptable values of each 
    trait to advance R1 to R2.  

This is rarely done in plant breeding.    
But, independent culling is always used in   
animal selection.

Product advancement in  my own organization
-simple statistics behind
-use all historical data
-win and loose in strip test

Product advancement in  my own organization

We do things differently from other small   
organizations.
  -we use mean of several location and  
    season to advance R2 to R3 
  -we use mean of all strip test to move R3 to R4
  -we use market response to move R4 to R5

Our method is not very well accept by academic 
people and many commercial people.
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Few things to remember in hybrid 
evaluation
  -drop hybrids as soon as disvover  
    bad points
  -testing will not make better hybrid
  -consider production points

Communication with me

   Facebook: Taweesak Pulam
   Messenger:  Taweesak Pulam 
   WhatApp:  +66818250403
   WeChat:  +66818250403
   gmail:  pulamta@gmail.com
 
  

Dr. Sadawud Koonmanee - Executive Vice President, Charoen Pokphand Produce 
Company Limited, Thailand

Public-Private Partnerships 
of Seed Innovation Thailand’s

Dr. Sadawud Koonmanee
Executive Vice President

Charoen Pokphand Produce Co., Ltd.
Email : sadawud@cppcrop.com

Thai Seed Export Value 2017 – 2024 and
Top 6th of Seed Export from Thailand in 2024 ( Million USD. )

Field Corn Seed = 131 Tomato Seed = 51 

Chili Seed = 46 Sweet Corn Seed = 34 

Watermelon Seed = 32 Morning Glory Seed = 10 Source : Modified from Thai Seed Trade Association 
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5 Strategies to Drive Thailand to Become…
“ The World Tropical Seed Hub “

Strategy 5
Preparation of Seed Infrastructure

Phitsanulok Seed Center has developed 
a Seed Quality Testing Laboratory in 

accordance with international standards.

Strategy 3

Seed 
Production 

and Marketing

Strategy 2

Improve Rules, 
Regulations, and Seed 

Quality Standards

Strategy 1

R&D of Varieties 
and Seed 

Technology

Strategy 4

Develop Seed 
Personnel and 

Farmers

To Strengthen Thailand’s Seed Industry
Towards the World Leader in Tropical Seeds (Seed Hub)

Variety Development
• Conventional breeding
• Gene Editing (GEd)
• Genetic Modification (GM)
• High throughput screening
• Plant variety protection

Seed Production / Processing
• Land and Irrigation
• Crop protection
• Pest & disease management
• Parental lines protection
• Seed quality assurance

Export / Re-export / Import
• E-Phyto
• Seed test lab accreditation
• Field inspection accreditation

Exhibition
• Intl. seed trade
• Field trial & Field show

Retail
• Counterfeit seeds
• Maintaining seed quality
• Online seed commercial

Accreditations

Implementing
Seed Test Lab Accreditation (seed health test) 

       under the Plant Quarantine Act

to support seed export

Seed Quality Test Lab Accreditation under the Plant Act

to support the variety registration of seed collected in Thailand for 

commercial purposes and imported seeds

In the development process
Field Inspection Accreditation under the Plant Quarantine Act

to support seed export

Organization for Driven Seed Hub in Thailand 
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Successful of Public – Private Partnership Seed Innovation Thailand’s

Combined yield and agronomic data from the 2025 Cooperative Hybrid Corn Yield Trial 11 environments, Thailand 

Cooperative Hybrid Corn Yield Trial, 
Thailand 2025

10101000101

Maize Germplasm from 
Suwan Farm, KU.

Kasetsart inbred lines released from 1982-2019.
Inbred name Release year Pedigree

Ki 1 1982 Suwan 1(S)C4-S8-1-5 (2001)
Ki 2 1982 Suwan 1(S)C4-S8-1-7 (2002)
Ki 3 1982 Suwan 1(S)C4-S8-5-3 (2007)
Ki 4 1982 Suwan 1(S)C4-S8-5-5 (2008)
Ki 5 1982 Suwan 1(S)C4-S8-5-6 (2009)
Ki 6 1982 Suwan 1(S)C4-S8-5-9 (2011)
Ki 7 1982 Suwan 1(S)C4-S8-7-3 (2012)
Ki 8 1982 Suwan 1(S)C4-S8-14-9 (2019)
Ki 9 1982 Suwan 1(S)C4-S8-16-7 (2021)

Ki 10 1982 Suwan 1(S)C4-S8-17-3 (2022)
Ki 11 1982 Suwan 1(S)C4-S8-18-7 (2025)
Ki 12 1982 Suwan 1(S)C4-S8-18-8 (2026)
Ki 13 1982 Suwan 1(S)C4-S8-18-9 (2027)
Ki 14 1982 Suwan 1(S)C4-S8-19-5 (2028)
Ki 15 1982 Suwan 1(S)C4-S8-20-2 (2029)
Ki 16 1982 Suwan 1(S)C4-S8-20-5 (2031)
Ki 17 1982 Suwan 1(S)C4-S8-20-8 (2032)
Ki 18 1982 Suwan 1(S)C4-S8-22-4 (2034)
Ki 19 1982 Suwan 1(S)C4-S8-22-9 (2035)
Ki 20 1984 Caripeno DMR (S)C1-S8-125-5-3
Ki 21 1986 Pacific 9-S8-45
Ki 22 1986 {Pacific 11 x Suwan 1(S)C6}-S8-30
Ki 23 1987 {Ki 11 x Suwan 1(S)C7-S6-6-2-2}-S8-152-1-3
Ki 24 1987 Suwan 1(S)C7-S8-2-2-3-3
Ki 25 1987 Suwan 1(S)c8-S8-84-1
Ki 26 1987 Suwan 1(S)C8-S8-84-2
Ki 27 1987 Suwan 1(s)C8-S8-220-2
Ki 28 1987 Suwan 1(S)C8-S8-233-1
Ki 29 1987 Suwan 1(S)C8-S8-322-5
Ki 30 1987 Caripeno DMR (S)C1-S8-114-1-1
Ki 31 1992 Suwan 1(S)C9-S8-329-1 (Kei 8901)
Ki 32 1992 Suwan 1(S)C9-S8-346-2 (Kei 8902)
Ki 33 1992 Suwan 1(S)C9-S8-385-1 (Kei 8903)
Ki 34 1992 Suwan 1(S)C9(L)(S)C1-S8-163-3-2-1-2 (Kei 9001)
Ki 35 1992 Suwan 3(S)C1-S8-140-2-2-1-2 (Kei 9002)
Ki 36 1992 Suwan 3(S)C2-S8-102-1-1-4-3 (Kei 9003)
Ki 37 1992 Suwan 3(S)C2-S8-194-1-1-1-1 (Kei 9004)
Ki 38 1992 Suwan 3(S)C2-S8-302-3-1-1-1 (Kei 9005)
Ki 39 1992 Rangsit 1(H)C1-S8-5
Ki 40 1992 Suwan 2(S)C7-S8-2-4
Ki 41 1992 AHO-S8-1-4
Ki 42 1992 AHO-S8-3-4
Ki 43 1992 Suwan 3(S)C3-S8-138 (Kei 9101)
Ki 44 1992 KS 6(S)C2-S8-366 (Kei 9102)
Ki 45 1995 {(Ki 21 x Tzi 15)-S2 x Ki 21}-S8-36-2-2-2 (Kei 9304)
Ki 46 1997 Suwan 1(S)C10(HLT)C1-F2-S8-159-1-1-1-1 (Kei 9405)
Ki 47 2001 KS 6(S)C3-F2-S8-554-2-1-2-1
Ki 48 2007 Pioneer 3013-S8-57-2
Ki 49 2007 KS23(S)C2-S8-315-1-1-1
Ki 50 2007 Suwan1(S)C11-S8-179-4-1-1-2-2-2-2
Ki 51 2007 Suwan5(S)C4-S8-43-1-1
Ki 52 2007 Suwan5(S)C4-S8-281-4-1
Ki 53 2012 KS27(S)C1-S8-39-1-1(Kei 0703)
Ki 54 2012 SW5TE(S)C0-S9-6-2-2-1 (Kei 1002)
Ki 55 2012 (Agron 20 x Ki 49)-S8-2-2-4-1-1-1 (Kei 1006)
Ki 56 2012 SW1(S)C12-S8-219-1-1-1 (Kei 1016)
Ki 57 2012 KS23(S)C4-S10-219-2-1-3 (Kei 1022)
Ki 58 2012 (Agron 8 x Ki 50)-S12-10-1-1-2-1 (Kei 1023)
Ki 59 2012 (Agron 35 x Ki 45)-S8-6-1-2-1-3 (Kei 1024)
Ki 60 2012 (Agron 12 x Ki 49)-F2-S9-2-1-3-1-1 (Kei 1102)
Ki 61 2019 Suwan5(S)C6-F2-S9-030-2-1-2-1-B (Kei1420)
Ki 62 2019 (Pac224-F2 x Pac999N-F2)F2-S6-6-1-1-5-B (Kei1521)
Ki 63 2019 [{Ki49 x Kei9806}-F2-S7-4-1-1xKi53]-F2-S9-9-1-1-1-1-1 (Kei1421)
Ki 64 2019 Suwan3(S)C8-F3-S8-142-1-1-1-1-B (Kei1519)

No. CULTIVAR YEAR OF
RELEASE

1 SUWAN 1 1975
2 SUWAN 2 1979

(later used as baby corn)
3 TSC1 DMR 1979
4 SUWAN 2301 (KSX 2301) 1982
5 SUWAN 2602 (KTX 2602) 1986
6 SUWAN 3 1987
7 HSX 27127 1988
8 HSX 11476 1989
9 SUWAN 3101 1991
10 SUWAN 3501 1993
11 SUWAN 3502 1993
12 SUWAN 3503 1993
13 SUWAN 3504 1993
14 SUWAN 5 1993
15 INSEE 1 1995
16 Kasetsart 1 1995
17 SUWAN 3601 1995
18 SUWAN 3603 1995
19 SUWAN 3851 1997
20 Kasetsart 2 1999
21 INSEE 2 1999

TF7

TF5

TF3

TF1 Maize Germplasm from 
DOA.

12

Sweet Corn Germplasm 
from KKU & DOA

World Tropical Seed Hub 

“

(World Tropical Seed
Hub) 

Big Quick Win 

Director General 
“DOA”

25th Feb 2026
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Plant Varieties Protection (PVP) Act
B.E. 2542 (1999) Plant Varieties Protection (PVP) Act

Intellectual Property
Protection

New Plant Variety
(Plant Breeder’s Rights)

Local Domestic Plant Variety
(Community’s Right)

Conservation and
Benefit Sharing

General Domestic 
Plant Variety Wild Plant Variety

17/16171717171171711171771717171171711117171111 ///////////////////////1616161616661616161166661661166166627 Feb. 2024 9 Aug. 202421 July 2024

. . 2567

(GEd)

11 Jun 2024 11 July 2024 Sep. 2024

( ) 

( ) 

29 Jan. 2024
“

Gene Editing 

.

Thailand Gene Editing Policy by…

2025 Start R&D in 
Gene Editing..

18/16

Counties Approval in Gene Editing

**Invitation **

Thank you
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Technical Session - II
Mr. Johan Van Asbrouck - (Ex-Chair, APSA Standing Committee for Seed Technology) 
Executive President, Rung Rueng Consulting Co., Ltd. (Rhino Research), Bangkok, 
Thailand

Smart Seed Technologies For Seed Quality Enhancement
Presented by Johan Van Asbrouck - Rhino

Empowering the Seed 
Industry Through 
Advanced Analytical 
Technology

Johan Van AsbrouckRhino Technologies

Single Seed Analysis

• Most tests that are designed for seed testing are 

based upon the average performance of a sample.

• If we want to use this data for guiding, controlling 

and fine-tuning different sorting techniques we need 

to switch to a single seed approach.

Light-Based Technologies

• Most analytical technologies are based on one or more 

characteristics of light

• Oxygen measurement, Chlorophyll analysis, Multispectral, 

NIR spectroscopy …

• Do we really understand how this all works?

AI supported analysis

• AI enhances seed quality analysis by enabling rapid, accurate assessments 

through data processing and pattern recognition.

• It automates the evaluation of seed characteristics, predicts performance, 

and identifies potential issues, ultimately improving decision-making and 

efficiency in seed production and breeding, leading to higher yields and 

better crop outcomes. 

• FFrroomm DDAATTAA ttoo IINNFFOORRMMAATTIIOONN

Technology What it Measures Key Advantage Example / Application

Multispectral / Hyperspectral Imaging
Seed color, maturity, moisture, 
fungal/insect damage, viability

Non-destructive, rapid, captures multiple 
traits at once

RhinoVision seed analysis units

X-ray Imaging
Internal structure, empty seeds, embryo 
damage, insect infestation

Detects hidden defects without cutting 
seeds

High-value vegetable/flower seed sorting

Thermal Imaging Metabolic activity, early seed deterioration Quick, non-invasive vigor assessment Stress detection in large seed batches

Chlorophyll Fluorescence (CF) Sensors Maturity, vigor, photosynthetic activity Non-destructive, fast maturity check Determining optimal harvest for storage

Respirometry / Single-Seed Oxygen 
Consumption

Seed respiration rate, vigor Measures individual seed vigor accurately Q2 Respirometer units

Electrolyte Leakage Sensors Cell membrane integrity
High-throughput detection of damaged 
seeds

Automated vigor testing in seed labs

DNA / Molecular Identification (PCR, 
NGS)

Species, variety, hybrid purity
Detects contamination or mislabeling with 
high accuracy

Seed certification and breeding programs

Proteomics / Metabolomics Protein and metabolite profile
Predicts viability, stress tolerance, and 
vigor

Breeding programs and quality R&D

NIR Moisture / Composition Sensors Moisture, oil, protein, starch content Non-destructive, rapid measurement Quality check before storage or sale

IoT & Smart Storage Systems Temperature, humidity, gas composition Real-time storage optimization for shelf life
Seed warehouses and long-term storage 
facilities

AI / Machine Learning Classification Combined traits from imaging and sensors Detects patterns beyond human analysis
Automated seed grading and quality 
prediction

Integrated Platforms (e.g., RhinoLink)
Aggregates all seed data into actionable 
insights

Simplifies decision-making, links lab and 
production

Full seed quality monitoring, protocol 
optimization

Technology What it Measures Key Advantage Example / Application

OVERVIEW

CHLOROPHYLL

OXYGEN

MULTISPECTRAL

Measuring chlorophyll levels will produce important information 
concerning maturity, germination and vigor, shelf life, aging  and 
warehouse management

Single seed oxygen consumption reveals critical seed quality 
parameters such as imbibition, speed of germination, vigor and 
energy, homogeneity as well as the field emergence for different 
stress conditions

A hands-on analytical tool that can create algorithms on a huge 
array of possibilities such as: morphology, germination and 
vigor, technical and genetic purity, inserts and diseases, coating 
quality …

Chlorophyll
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Metabolism decreases and protection increases during maturation 

Damage accumulates during ‘dry’ storage

Upon imbibition damage is repaired 

Metabolism increases and protection decreases during germination

SEED MATURITY AND DEVELOPMENT
Seed maturity and development

%
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Days after anthesis

Germination

Longevity

Vigor

Chlorophyll level

Desiccation 
tolerance

Techniques

Seed

Laser at 670 nm

Fluorescence at 690 nm

Fluorescence at 730 nm

Too close to laser 
wavelength

• CF Analyzer

• CF Mobile

• CF sensor

Three major 
reasons for using 
the Chlorophyll 
measurement

1. Warehouse management, what seed lot could be 

stored successfully

2. Grouping for blending small seed lots after production

3. Harvest decision support

13

CF gives a strong indication for shelf life of your seeds

CF gives a strong indication for your harvesting index

CF gives a strong indication on germination and vigor

Take away message

Oxygen

Oxygen 
duality

Deterioration Oxidation

O2 
consumption

Energy 
production

Seed 
vigor
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POSSIBLE EQUIPMENT

Q2 SRA RESPIROMETER

Single seed results

Cucumber – one 48 wells plate

Transformation from data to information

Data obtained :
Oxygen levels > Oxygen consumption

Information translated:
• Germination

• % of dead seeds
• % of dormant seeds
• % of germinating seeds

• high vigor
• medium vigor
• low vigor

• Increased Metabolism time – Imbibition time
• Oxygen Metabolism rate – vigor, energy 

produced per hour during germination
• QT 50 – time germination speed 
• Homogeneity

Take away message

A complete overview on seed vigor, speed, imbibition, germination  …

An easy method for comparing before and after treatments

A perfect view on the homogeneity of a seed lot

Fast and reliable (no need to wait till we can see the germ)

Multispectral

BOOTH NR 19

Uses in the seed industry

M O R P H O L O G Y T E C H N I C A L  P U R I T Y

D O R M A N C Y  &  S T O R A G E

G E N E T I C  P U R I T Y

D I S E A S E S  &  I N S E C T S

G E R M I N A T I O N  &  V I G O R

C O A T I N G  Q U A L I T YG E R M I N A T I O N  C U R V E

And many more …
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Some results from the RhinoVision

Differentiation between 
chili (red), eggplant 
(green) and tomato 

(blue) seeds
Differentiation between healthy and 

infected corn kernels

Storability of different 
bitter gourd seed lots

Identification of fungus on corn seeds

Differentiation aged & non-aged chili seeds

carrot seeds with a known 
germination of 76%

Take away message

An enormous potential in information gathering 

Fast, reliable, customizable and non-destructive

Adaptable towards future (but still unknown) needs

Can be linked to sorting, selecting and other processes

Conclusion 
From traditional tools to transformative technologies.

3 PROMISING TECHNOLOGIES

CF O2 RVS

CF SENSOR

Maturity, Harvest Time, Storability, 
Aging and Warehouse Management …

RESPIROMETER

Germination and Vigor, Imbibition Time, 
Speed of Germination, Uniformity … 

RHINOVISION

Morphology, Technical & Genetic Purity, 
Germination & Vigor, Insects & Diseases … 

WWhhoo wwaannttss ttoo ffiirree 
tthhee ffiirrsstt qquueessttiioonn??

PPlleeaassee,, ddoo nnoott 
hheessiittaattee ttoo ccoonnttaacctt oorr 
vviissiitt uuss

Dr. Damrongvudhi Onwimol - Associate Professor, Department of Agronomy, Faculty of 
Agriculture, Kasetsart University, Bangkok, 

SSttrreennggtthheenniinngg SSeeeedd TTeessttiinngg 
LLaabboorraattoorriieess aanndd QQuuaalliittyy AAssssuurraannccee
for Meeting Global Standards
Indian Seed Congress 2026 | Phuket, Siam | Seed Innovations – Reaching Global

DDaammrroonnggvvuuddhhii OOnnwwiimmooll
Department of Agronomy, Faculty of Agriculture, Kasetsart University, Bangkok, Thailand

TThhee SSttrraatteeggiicc CCoonntteexxtt ooff 22002266
Navigating a "Polycrisis" of Economic Deceleration & Geopolitical Fragmentation
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TRUST
Process VS     Product

TThhee CChhaalllleennggee

Rising Non-Tariff Barriers and "Securitized Supply 

Chains" are our reality. Protectionism and 

regulatory divergence are disrupting global trade 

flows, forcing a strategic reassessment of export 

readiness.

TThhee OOppppoorrttuunniittyy

India's leadership in the International Seed Testing 

Association (ISTA) and Industry 4.0 technologies 

position Indian laboratories as trusted worldwide 

hubs, making compliance a competitive 

advantage.

GGlloobbaall LLaannddssccaappee && OOppppoorrttuunniittyy

PPhhyyssiiccaall PPuurriittyy

A rigorous composition analysis 

is conducted to separate pure 

seed from inert matter and 

weed seeds.

GGeenneettiicc PPuurriittyy

Ensuring trueness to type, which 

is critical for hybrids where 

"nicking" errors can compromise 

yield.

SSttaannddaarrddiizzaattiioonn

Adherence to ISTA International 

Rules ensures that a test result 

in Hyderabad is valid in 

Rotterdam.

CCoorree TTeessttiinngg PPiillllaarrss

“ ”
Humans develop standards upon training, whereas robots possess standards from birth.
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CCoommmmeerrcciiaall PPrroodduuccttiioonn
Innovations in Rice and Corn

Vertical Farming

Horizontal Farming

ExportsA+

In maize production, a single missed tassel can ruin an 

entire seed lot's genetic purity.

The industry is shifting toward vision-guided robotics

which achieve >99.5% detasseling accuracy, significantly 

outperforming manual labor and ensuring strict 

hybridity.

CCoorrnn::  PPrreecciissiioonn DDeettaasssseelliinngg
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Genetic purity is non-negotiable for high-value exports.

Spectral Scanning: Drone-based multispectral 

sensors scan fields to identify off-types based on 

canopy spectral signatures before pollen shed.

Lab Verification: Hyperspectral imaging 

differentiates aromatic vs. non-aromatic lines 

instantly without grow-out trials.

PPrreecciissiioonn iinn RRiiccee PPuurriittyy

DDeetteeccttiinngg IInntteerrnnaall DDaammaaggee

Mechanical shelling often causes micro-cracks in the 

pericarp that are invisible to the naked eye but serve as 

entry points for pathogens.

Hyperspectral Imaging (HSI) penetrates the seed coat 

to detect internal bruising and embryo damage, 

allowing for the automated sorting of compromised 

seeds.

SSeeeeiinngg tthhee IInnvviissiibbllee

Classification images by LS-SVM model based on data 
fusion
Wang, Lu, et al. "Application of hyperspectral imaging to discriminate the variety of maize seeds." Food Analytical Methods 9.1 (2016): 
225-234.

Post-harvest deterioration is the "leaky bucket" of 

value. We are adopting the Dry Chain concept.

Using Zeolite Drying Beads and hermetic storage, we 

dry seeds to a "glassy state" (low eRH). This arrests 

metabolic activity and doubles longevity for every 1% 

drop in moisture.

TThhee DDrryy CChhaaiinn 
RReevvoolluuttiioonn

MMuullttiissppeeccttrraall IImmaaggiinngg ((MMSSII))

Captures 3 to 30 discrete bands of light. It is cost-

effective and high-speed, making it ideal for real-

time sorting based on surface color and basic 

features.

HHyyppeerrssppeeccttrraall IImmaaggiinngg ((HHSSII))

Captures 1000+ continuous bands, creating a 

"Hypercube" of data (x, y, ). It enables deep 

chemical mapping to detect oil content, protein 

distribution, and hidden infections.

SSppeeccttrraall IImmaaggiinngg TTeecchhnnoollooggiieess



National Seed Association of India (NSAI)

Indian Seed Congress 2026 53

GGeeooppoolliittiiccaall RRiisskk

We operate in an era of "Friend-shoring" and 

export bans. Relying on single-source supply 

chains is dangerous; diversification is the new 

imperative.

RReegguullaattoorryy DDiivveerrggeennccee

Non-Tariff Barriers (SPS/TBT) are rising. 

Harmonization with ISTA standards is the only way 

to bridge the gap between divergent national 

regulations.

NNaavviiggaattiinngg aa FFrraaggmmeenntteedd WWoorrlldd

AAssiiaann PPrreessiiddeenntt ooff IISSTTAA
Dr. K. Keshavulu is driving a strategic transition toward tropical crops and ensuring that 

"Uniformity in Seed Quality Evaluation" becomes a reality for the Global South.

GGlloobbaall LLeeaaddeerrsshhiipp

st



National Seed Association of India (NSAI)

Indian Seed Congress 202654

TThhaannkk yyoouu ffoorr yyoouurr aatttteennttiioonn

QQuueessttiioonnss??

Dr. P.K. Singh

Agri Commissioner, GoI

Dr. K. Keshavulu

President, TSSOCA

Mr. Johan Van Asbrouck

President, Rhino Research

https://maxmag.org/wp-content/uploads/2025/06/unnamed-1024x683-1.jpg

Source: maxmag.org

https://www.specim.com/wp-content/uploads/2026/01/Seed-webinar-featured.jpg

Source: link.springer.com

https://link.springer.com/article/10.1007/s12161-014-9916-5

Source: bigjohnmfg.com

https://www.frontiersin.org/files/Articles/1361309/fpls-15-1361309-HTML/image_m/fpls-15-1361309-g001.jpg

Source: www.frontiersin.org

https://www.technologyreview.com/2017/02/13/154046/absorbent-beads-could-save-energy-and-lives/

Source: www.technologyreview.com

IImmaaggee SSoouurrcceess

Seed consumer

RGB image and low-weight model

on the smartphone

Seed scientist

MSI / HSI  with a heavyweight 

model in the laboratory

Seed producer

MSI / HSI  with a medium-weight 

model in the sorter

Diverse applications of the CNN model
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Technical Session - III
Mr. Rajvir Rathi - Vice Chairman, Federation of Seed Industry of India 

Global Regulatory 
Trends in Seeds

1

Rajvir S Rathi 
Vice Chairman 

Federation of Seed Industry of India
New Delhi  

Indian Seed Congress 2026, Phuket, Thailand 2

The Global Factors Determining Regulatory Overhauls Across the Globe

WWhhyy SSeeeeddss MMaatttteerr

Sources: FAO, Different Publications

Global Population > 9 billion 
by 2050 

Increasing Vagaries of Nature

Research, Digital & AI Need for Nutrition Security

Sustainability Circular/Bio-economy 
Demands

Overview of Indian Agriculture

R&D investment: 10-12% of Turnover by research-focused companies 

Agroclimatic Zone : 15
Farmers :  85% small & marginal 
farmers

Row Crops: High adoption of hybrids  
in cotton, maize, millets

Vegetables:  $740 million in 2023–24 
to $970 million by 2030

Seeds : $4 billion

Partnerships between global and domestic ag companies

Private sector share in high value and hybrid : 65% in 2024

Investments in high yielding, pest-resistant, and bio-treated seeds.

Indian Seed Congress 2026, Phuket, Thailand 4
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• Yields of Key crops in India are significantly lower than 
global average or there is potential to pursue yield 
increases.

• Factors behind Yield gaps
• Biotic & Abiotic Stesses. Large scale yield losses due 

to pests, diseases, water stress and other reasons.
• Inadequate use of modern science and technology  in                

inputs, digital data systems and similar areas
• Access to modern inputs: Many farmers continue to 

use traditional seed varieties and practices. Access to 
high-quality seeds, fertilizers and pesticides is 
improving in many rural areas

• Agronomic practices: Most of the agronomic practices 
are in transition from old/traditional to modern / 
science based. Lack of efficiency in water use is an 
area of concern.

• Soil degradation: Overuse of chemical fertilizers and 
improper land management have led to depletion of 
soil carbon and declining soil fertility in many areas.

• A large part of India’s food production goes into meeting 
domestic demand but current agri exports at 50B$.

• With increasing prosperity, there’s a stated need for 
improving yields as well as nutrition in the food crops

Indian Ag – Challenge No.1: 
Yield improvement an imperative to feed 1.4 B people 

* Lint cotton yields in T/Ha
Source: Ministry of Agriculture and Farmer’s Welfare, data 2022-23, USDA .

Crop Global Avg Yields 
(T/ha)

India Yields 
(T/ha)

Max Yields
(T/Ha)

Sugarcane 70-73 75-80 85-90 (Brazil)
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12

Global Avg Yields (T/Ha) India Yields (T/Ha) Max Yields (T/Ha)

Integrated Technology Architecture for Indian Agriculture

6

Agri, Food & 
Fin Tech

Reorienting 
input 

technologies

Infrastructure 
& Policy

Farm 
Mechanisation 

& Precision 
Ag

1 2

4 3

• Breeding and Biotechnology –                  
GM & Non GM; New Breeding Tools

• Safer chemical Crop Protection 
technologies, Non-bulk fertilizers for foliar 
application, Reduce soil application; 
Biological inputs                 for CP and Crop 
Nutrition

• Nutrition fortified outputs

• Micro irrigation to replace flood

• Drive ecosystem transformation

• Increase convenience & connect 
farmers to markets and services

• Public Digital Infra, Data, Research, 
Regulatory, Crop portfolio, 
Sustainable food system and Public 
Policy

• Mitigates labour related costs 
and challenges

• Improves efficiency in the field

• New agronomic practices 
facilitated by mechanization

• ,

Tata-Cornell Institute Seminar 

    

•

Seed Trade
And

Germplasm
Movement

Approvals 
Ministries, Institutions

Technical
Research & 

Development, 
registration, 

production and 
certification

Commercial 
aspects

(seed only)

S

GGGGGGGGGGGGGGG
M

Compliances
International and 

National

AOSCA
IPPC
ISF
ISTA
MLS
SMTA
SPS
TRIPS

GIPB
SADC
UPOV
GPA
PGRFA
WTO
FAO
OECD

Regulatory Issues are not Simple for Seed Business
Plethora of Regulations from Production to Movement

F
O

Policy & Regulatory Enablers

Indian Seed Congress 2026, Phuket, Thailand 8

Science- and data-based decision making

Greater public-private partnerships – Outcome-focused

Consistency & harmonization with global export rules, 

germplasm exchange and phytosanitary standards

Effective enforcement and protection of Intellectual Property 

Rights
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Opportunities in Seed Industry

Indian Seed Congress 2026, Phuket, Thailand 9

Biotech & advanced genomics application 
in crops

Application of whole genome sequence to 
climate-resilient varieties of seeds  & improved 
nutrition value

Genome Editing
Unlock potential to meet populational needs

Biofertilizers / Biopesticides / Biocontrol 
agents / Bio stimulants

Critical for sustainable agriculture
Seed Technology

Seed advancements, processing and management
Digital Agriculture + Precision Farming 

Remote sensing and tech imaging are new 
frontiers

Crop Improvement of underutilized 
/ traditional crops & millets

Value addition and improvement in 
neglected crops

Public-Private R&D partnerships
Contract research, license deals, trials, 
product development

Export-oriented seed production / 
seed export zones

Develop India as a global seed hub
Agri Startup

Support and leverage their breakthroughs 
to foster the next ag revolution.                                                   

Fastest Growing Economies in the World

10

Globally ~$60 billion in 2023 to grow to $89 billion by 2032
• Ranked at 5th largest – valued at $4 billion (INR 33,000 Cr)
• Indian industry is investing nearly 10-12% of yearly turnover on R&D
Key drivers:
• Increasing demand for 4Fs – Food, Feed, Fiber, Fuel
• Modernization of agriculture
• Seed replacement rate (SRR) increasing
• Export of hybrid corn, hybrid rice and hybrid vegetable seeds
• Demand for vegetable seeds is driven by the need for disease-resistant and high-
yield potential seeds
• But India has < 2% share in global seed trade
Seed Cost varies between 3% to 7% and is among the lowest cost items, which 
delivers disproportionate benefits to the farmers

WWhhyy IInnvveessttmmeennttss iinn IInnddiiaann SSeeeedd IInndduussttrryy iiss 
IInnccrreeaassiinngg 

Global Seed Market - Overview

11

• Valued at USD 52.06 billion in 2023 to grow to USD 82.04 Billion by 2031

• Growth - CAGR of 5.8% in the forecast period (2024-2031).

• Drivers –
• Increasing demand for 4Fs – Food, Feed, Fiber, Fuel
• Modernization of agriculture

• The global hybrid seeds market was estimated at USD 26.8 billion in 2023. The 
cereals and grains segment had the largest revenue share of 38.4% in 2023.

• The demand for vegetable seeds is driven by the need for disease-resistant and 
high-yield potential seeds for tomatoes, cucumbers, cabbage, and pumpkins.

• The global seed market is segmented into five major regions: North America, 
Europe, Asia Pacific, South America, and Middle East & Africa.

• Asia is one of the fastest growing markets.

Noteworthy Examples

Source: 
ISAA.org

RReegguullaattoorryy FFrraammeewwoorrkk

Source: CropLife 
International

Long Route to Commercial Launch of GM Traits

Source: ISAA, CropLife International

A Harmonized Global Regulatory Framework Would: 

15

HHooww DDoo WWee FFiixx IItt??

Improve Time to 
Market

Promote 
Innovation

Aid Growers & 
Consumers

Regulators Farmers Consumers

Leverage experience & 
existing data submissions and 
safety assessments
Free up resources, monetary 
and personnel

Provide regulatory framework 
for emerging regions

Achieve Sustainable 
Development Goals

Greater options
Faster sustainable cultivation 
adoption

Better potential yields

Higher income

Greater contribution towards the bio-
economy

Nutritional sufficiency
Higher affordability 

Sustainability goals

Assured crop inputs with 
desired traits and features

Based on Regulations over the Past Decade

Source:isaaa.org

GGlloobbaall RReegguullaattoorryy LLaannddssccaappee ffoorr GGeennee--
eeddiitteedd CCrrooppss
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Evolving Global Agribusiness Landscape

Old school farming 
• Traditional inputs
• Depletion of Natural 

Resources 
• Unsustainable Practices

Changing Business Landscape

• Sustainability Requirements
• Focus on SDGs
• Discerning Consumers
• Traceability, Safety, Quality
• Technology Play

Why?Are we
proactive or
reactive?

Yesterday

Tomorrow

Indian Seed Congress 2026, Phuket, Thailand 18

Thank you

Dr. Kirtan Y Patel 
Member, GC (NSAI)

& 
Director (R&D)

Moti Seeds Pvt Ltd

Dr. Kirtan Y. Patel - Director (Research), Moti Seeds Pvt Ltd.
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Each Zonal Committee: Max 7 members, 
chaired by a GC member or leading State 
Seed Company
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Dr. G Chaluvaraju 
Asia Head – R&D, BASF Nunhems India.

Global trends in Seed & Agri-Biotech 
Innovations & Investments:  What It 

Means for India

Growth Trends
From input industry to strategic national infrastructure 

Expected to grow USD 70 billion in 2024 to over USD 100 billion by the 2030s driven 
by innovation and demand.

Innovation for Climate and Efficiency & and product development speed to meet 
future agricultural challenges.

Dominance of Major Row Crops - Maize, rice, wheat, soybean, and cotton dominate 
market value and R&D investment due to their scale and trait stacking potential.

Specialty Crops and Innovation Cycles - Specialty crops like vegetables and pulses 
benefit from rapid innovation in controlled environments enhancing production.

Investment shifting from broad , early-stage hype to concentrated bets on gene 
editing, biologicals, digital genetics & precision breeding and climate resilient traits 

Shift from science only competition to Capital + IP +Policy Ecosystems 

No longer just and input market but strategic intersection of biotechnology , climate 
resilience , food security & national policy  

030s driveenve

meetet

nate min
l.

ses

te 

Scientific and Technological 
Convergence

Gene Editing - CRISPR technology enables precise 
genetic modifications to improve crop yield, stress 
tolerance, and disease resistance.

AI and Predictive Breeding - AI and machine learning 
integrated with genomics power predictive breeding 
models optimizing trait selection for crops.

Speed Breeding and Automation - accelerate multiple 
crop generations yearly, improving research efficiency 
and timelines.

Technological Convergence Impact - The merging of 
genome engineering, digital agronomy, and microbial 
treatments drives innovation and investment in 
agriculture.

Recent breakthrough innovations of high impact
From incremental gain to system level performance gains 

3/27/20264

Innovation Lead Organization(s) Impact Highlights (Why it matters) Examples / Deployment Key Sources

Genome-edited Rice 
(CRISPR) for Yield & 
Climate Resilience

ICAR–IARI; ICAR–IIRR India's first approved gene-edited (SDN-1/2) rice; 
improved drought/salt tolerance, earlier maturity, 
higher yield; policy signal for pipeline acceleration

Official launch May 4, 2025; scaling 
via ICAR/state seed agencies; elite 
backgrounds (Samba Mahsuri, MTU 
1010)

Nature (May 4, 2025); 
SABP/BCIL (May 2025)

Short-Stature Corn & 
Smart Corn System

Bayer Crop Science Reduced lodging/greensnap, stronger stalks; 
season-long ground access enabling precise 
in-season inputs; scalability via U.S. rollout

Trials on planting dates/tillage/cover 
crops; commercial rollout via Ground 
Breakers® and broader U.S. launch

Bayer explainer; Bayer 
US trial note (2024); 
Bayer 2024 innovation 
update

CRISPR Seedless & 
Compact Blackberries

Pairwise (Fulcrumm
platform)

Consumer pull for seedless fruit; compact, 
thornless ideotypes for higher density & harvest 
efficiency; template for other specialty crops

Scale-up underway; potential 
licensing across global berry value 
chains; leafy-green edits already 
commercialized

The Grower (Jun 2024); 
ISAAA (Jun 2024); 
GLP/NC State (Aug 
2024)

High-Resolution Soil 
Intelligence 
(EarthOptics × Pattern 
Ag)

EarthOptics + Pattern Ag 
(merged Aug 2024)

Fuses physical sensing with bio/chem analytics to 
create soil digital twins; predictive agronomy for 
compaction, biofertility, pathogens, nutrients

Used for seed trial placement, trait 
validation, variable-rate tillage; 
predictive pathogen risk mapping 
pre-planting

EarthOptics PR (Aug 28, 
2024); Global Ag Tech 
(Sept 2024); Global 
AgInvesting (2024/2025)

Vorceed® Enlist® 
Corn (Multi-MOA CRW 
+ Herbicide Flexibility)

Corteva Agriscience 
(Pioneer®, Brevant®)

Stack with multiple insect protections incl. RNAi for 
CRW; tolerance to 2,4-D choline, glyphosate, 
glufosinate, FOPs; integrated refuge

Deployment across U.S. Corn Belt 
via Pioneer/Brevant; integrated with 
Enlist herbicide system (near-zero 
volatility 2,4-D choline)

Corteva Vorceed page; 
Enlist.com; Pioneer 
summary

Breakthrough Technologies Showing Real Impact Genome-edited rice (+19% yield), short-stature corn, 
soil-intelligence platforms, and next-gen trait stacks demonstrate measurable productivity and resilience gains.

Next Top 5 Agricultural Innovations (2025–2026)

Innovation Impact Highlights Evidence Examples

AI-Powered Predictive 
Agriculture

Forecasts yield, pest & nutrient 
needs using real-time + 
historical data

60% of large farms 
adopting AI tools; major 
OEM investments

John Deere, AGCO 
digital platforms

Indoor & Vertical 
Farming 2.0

High-efficiency CEA with 
hydroponics/aeroponics & 
smart LEDs

Market growing to $68B 
by 2029 (12.9% CAGR)

UAE, Japan, US retail 
supply chains

Agricultural Robotics & 
Automation

Autonomous tractors, 
harvesters, vision-AI sprayers

Addresses 2.4M labor 
gap; validated in 2026 
AgTech trends

Robotic harvesters, AI 
drones

Blockchain & DNA Crop 
Traceability

Tracks food origin, safety, 
quality end-to-end

1 in 10 fall ill due to 
contamination; reduces 
food waste by 20%

Walmart, Carrefour 
pilots

Regenerative 
Agriculture + Digital 
MRV

No-till, cover crops, carbon 
farming with digital verification

Regen ag market 15.97% 
CAGR; high adoption in 
surveys

Carbon projects in India, 
LATAM, EU

Regional Capital Flow Dynamics
North America and Western Europe - dominate agricultural biotech 
investment due to strong intellectual property rights and stable regulatory 
frameworks.

Asia-Pacific Growth Hub - leads rapid growth driven by rising food demand, 
climate resilience, and national food security strategies.

Latin America Commercial Production - Brazil and Argentina sustain strong 
biotech investment from large-scale corn and soybean production with trait 
stacking.

Africa's Emerging Market - Africa focuses investment on smallholder 
farming systems and resource-efficient technologies to tackle food security.

Global leaders invest 9-14% of sales - Public institutions & CGIAR 
advancing gene editing - Domestic companies in many markets 
focus on incremental traits 

Global 
Investment 
Trends 
Reshaping R&D

Fewer deals, larger strategic investments

Corporate venture arms highly active in genome 
editing platforms, biologicals , digital breeding tools 

Platform companies favored over single-product firms

Climate-resilient genetics prioritized

Major players investing aggressively 

Targeted selective investments by Specific crop 
groups/technology

Metric India USA China Brazil EU
Overall R&D spending (% of 
GDP) ~0.6 -0.7% , low ~3.5% , high ~2.6% , high ~1.3 - 1.5%* ~2.1%

Private share of total R&D Low Very high , private 
drives R&D High & rising Moderate High

Agricultural R&D 
intensity(public research % of 
Ag GDP)*

~0.3 -0.4% , low ~0.7% ~0.5% ~0.9% ~0.7%

Dominant funder of agricultural 
R&D Public sector Private + public Public + growing private Public Public + private

Trend in Agri R&D funding Growing, but low Declined public but 
high private

Rapid growth , now the 
largest global funder Increasing Moderate growth

Innovation is a capital allocation decision – Are we allocating 
accordingly 

Global Agri Leadership is being re written – Genetics, Traits, Data, IP 

India: ~0.7% (Public heavy , limited private scale, then global leadership remain elsewhere 

R&D Intensity = Competitive Speed = Speed Compounds = Countries Invest move faster in biotech, AI Breeding

Technical Session - IV
Dr. G. Chaluvaraju - Asia Head R&D-BASF NUNHEMS India, Bengaluru  
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India: Strengths, Gaps, and Regulatory Shifts
Scientific Capabilities

India’s public agricultural research system is best , driving global 
advancements in crops like rice and millet crop development.

Regulatory Shift in Crop Technology

2025 approval of genome-edited crops marks progress toward advanced 
breeding technologies without GMO controversies.

Capital and Commercialization Gaps

Private investment in seed R&D is low due to fragmented markets, weak IP 
protection, and policy inconsistencies.

Bridging the Gaps

Strengthening investment ecosystems and regulatory clarity is vital for 
translating innovations into scalable products.

Strong Science, Capital Gap

Two Asian Models – Strategic Contrast 
Leaning from China

Massive Public Investment - China's large-scale public funding supports seed 
security and biotechnology research as national priorities.

Accelerated Biotechnology Approvals - Rapid approvals and strong 
government coordination help quickly close technological gaps in biotech.

Strengthened IP Enforcement - Improved intellectual property laws and 
penalties foster private-sector innovation and attract investment.

Strategic Policy Direction - Combines state capital and cohesive policies to lead 
advancements in biotechnology innovation.

• Scale Driven , state backed – China 
• Science – rich , execution constrained – India 

The IP Challenge and Its Implications
IP Protection Challenges
Seeds are easily reproduced, making intellectual property 
enforcement challenging and hindering innovation incentives.

Inconsistent Enforcement
Fragmented policies and overlapping jurisdictions weaken 
enforcement, reducing incentives for private R&D investment in 
India.

Need for Stronger IP Systems
Strengthening IP protection and clear regulatory processes are 
essential for stimulating high-risk breeding investments.

Risk of Global Lag
Without strict & coordinated efforts of reforms, India risks falling 
behind global competitors in the innovation-driven agricultural 
biotechnology ecosystem.

India Advantage – Capital decisions 
Unmatched Natural Advantages 

Agroclimatic diversity

Skilled scientists & human resources 

Large Germplasm diversity 

Production cost efficiency 

Massive domestic market 

Non controversial & faster pathway for non-transgenic edits 

What is missing - Scale of private R&D capital - Cost centric to Valuation driver approach 

8-12% of revenue into R&D – Tax Incentives 

Genomics + AI Breeding platforms 

Trait pipeline with 5-10 year horizon 

Export focussed , high value trait (breakthrough traits) breeding programs 

PPP Collaboration for pre competitive research – University research farms, Corporate R&D canters, 
Incubation ecosystems

Cell Biology , Tissue Culture, Molecular breeding labs, Controlled phenotyping facilities, Seed quality labs

Harmonized IP policies & implementation 

“

Key Takeaways and Strategic Imperatives

Sam
ple Footer Text
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KEY STRATEGIC 
PILLAR CURRENT STATUS INDIA GLOBAL BENCHMARK

Scientific Capability World-class public research, strong 
in crops like rice and millets

Integrated with private sector, 
rapid commercialization

Private R&D Investment Low, fragmented markets, limited 
scale

High, driven by capital and IP 
protection

IP Enforcement Inconsistent, fragmented policies Strong, clear, incentivizes 
innovation

Regulatory Pathways Improving, but still slow for next-
gen traits

Streamlined, supports rapid 
adoption

Innovation Capital Intensity ~0.4 to 0.7% of Ag GDP (public-
heavy) 2–3.5% of GDP, private-led

The next decade will not reward incremental breeders. It will reward crop 
system platform builders 

InternalInternaInternternarnalernaln alalall

Innovation is the seed for Sectoral Growth -
Collaboration is the soil. 

Let India be the garden that feeds the world

Dr. S Rajendra Prasad - Ex. Vice Chancellor, University of Agricultural Sciences, 
Bangalore.

Structural Competitiveness and Strategic 
Trajectory of India’s Seed Export Sector

Dr. S. Rajendra Prasad
Former Director ICAR-NISST, Mau

Former Vice-Chancellor
UAS Bangalore-65

Why seed export is a high-potential business for India ?

• Global demand is rising due to

• Vegetable seeds are a particularly strong segment globally, with Asia-
Pacific as a major consuming/producing region.

• Seeds as premium IP assets

• Anchor of national food security

Intensification of agriculture
Shift to hybrids/high-value varieties
Climate-resilient seed demand
Protected cultivation/precision farming
Representing India as a global seed hub
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Indian Seed Export Landscape – Key Statistics (2024-2030)

India is the world's fifth-largest seed market and has one of the most
thriving seed industries. Additionally, India's seed sector grew at a
compound annual growth rate (CAGR) of 10.9%.

Fruits & Vegetables Seeds exports (India):

2024–25: 13,605.72 MT, worth 1,222.54 crore / USD 144.81 million.

Major destinations (2024–25): USA, Netherlands, Bangladesh, UAE,
Thailand, Malaysia.

Destination shares: USA (18.82%), Netherlands (15.37%), Bangladesh
(12.72%), UAE (5.15%), Thailand (4.42%)

https://apeda.gov.in/FruitsAndVegetablesSeeds

Macro-trends shaping the international market

Global Demand Drivers for Seeds

• Demographic surge: The global population is projected to reach
9.7 billion by 2050, amplifying the need for higher per-acre
productivity through superior seed genetics.

• Nutrition transition: Rising middle-class incomes in emerging
economies are shifting diets toward protein-rich legumes and
oilseeds, spurring demand for nutritionally dense germplasm.

• Climate-adaptive cropping: Erratic weather patterns compel
importing nations to replace traditional varieties with
drought-tolerant, flood-resilient or salinity-smart seeds.

• Biotech and hybrid uptake: Adoption of genetically engineered
solutions—enabled by breakthroughs in CRISPR, gene stacking and
hybrid vigor and cytoplasmic male-sterile hybrids is accelerating,
especially in regions seeking rapid yield gains and pest resistance.

Institutional Enablers for Seed Export
How national and international organisations streamline market access, compliance and 
value capture
• ISTA – Global seed quality benchmark: ISTA sets internationally harmonized seed testing

standards and issues internationally recognized certificates that facilitate trade by reducing
technical disputes.

• OECD – Trade policy intelligence & advocacy: Through its Agricultural Outlook and Trade
Policy Reviews, the OECD supplies granular market forecasts, tariff analyses and best-practice
guidelines that help Indian exporters position their varieties strategically. OECD certification
eliminates non-tariff barriers, allowing easier entry for Indian seeds into developed markets.

• UPOV – Intellectual-property security: UPOV provides international plant breeders’ rights
protection; India operates under the PPV&FR Act, which offers sui generis protection.

• APEDA – Government-driven export promotion: The Agricultural and Processed Food
Products Export Development Authority runs market-development missions, offers export-linked
subsidies, and maintains a dedicated seed-export portal that connects Indian firms with overseas
importers.

• National Seed Corporations (NSC) – Domestic aggregation & export facilitation

Factors Strengthening Export Potential
Structural, market and policy levers that amplify India’s seed export outlook

• World-class breeding pipeline and germplasm depth: India’s public-private breeding consortia
leverage >150,000 accessions, high-throughput phenotyping, and CRISPR-enabled trait stacking,
delivering a continuously refreshed portfolio of climate-smart, biofortified and hybrid varieties that
meet diverse agro-ecologies abroad.

• Cost-effective production and economies of scale: Low input prices, a skilled agronomic workforce,
and large-scale seed multiplication farms generate per-unit seed costs that are 20-30 % below the
global average, enabling price-competitive export offers without compromising quality.

• Strategic trade accords and preferential market access: Bilateral FTAs, South-South cooperation
frameworks, and APEDA-negotiated tariff concessions open duty-free or reduced-tariff lanes into
Africa, Southeast Asia and the Middle East, shortening lead-times and enhancing margin sustainability.

• Advanced phytosanitary compliance and digital traceability: State-of-the-art seed processing
plants equipped with ISO-17025 labs, blockchain-based lot tracking, and automated phytosanitary
certification reduce border rejections by >40 % and build buyer confidence in high-risk markets.

• Alignment with rising global demand for climate-resilient and nutrition-enhanced seeds: The
surge in demand for drought-tolerant, salt-tolerant, and micronutrient-rich cultivars linked with India’s
varietal pipeline, turning external demand drivers into a direct export pipeline.

• Targeted government incentives and export financing: Export credit guarantees, R&D tax credits,
and seed-export subsidy schemes lower capital barriers for SMEs, while dedicated export-promotion
missions generate qualified buyer pipelines and market intelligence.

Regulatory Framework & Export Compliance
Navigating licenses, standards and bio-security
• APEDA licensing architecture: Exporters secure a Registration-cum-

Membership Certificate (RCMC) for scheduled products under APEDA,
complemented by product-specific authorisations that are renewed annually
through a digital portal maintained by DGFT.

• Phytosanitary clearance: Every consignment requires a phytosanitary certificate
attesting freedom from quarantine pests, with risk-based inspections aligned to the
International Standards for Phytosanitary Measures (ISPM ).

• GMO and bio-security protocols: Exports containing transgenic material must
obtain a prior approval from the Ministry of Environment, Forest and Climate
Change (GEAC), adhering to the Environmental protection act of 1986
(containment and post-release monitoring mandates).

• Recent reforms have streamlined the "Lab-to-Export" pipeline:
Biotechnology for Economy, Environment, and Employment Bio-E3
Policy (2025): The BioE3 initiative aims to strengthen India’s biotech
innovation ecosystem, indirectly supporting export competitiveness.

Patent Reforms (2024-25): Time limit for submitting a Request for
Examination (RFE) for biotech patents cut from 48 to 31 months,
accelerating IP protection for new traits.

Draft Seed Bill 2025: Catalyzing India’s Export Ambitions
Core provisions, regulatory uplift, and export-enabling mechanisms

• Fast-track Variety Registration for Export: The draft Bill proposes
compulsory variety registration and digital compliance, which could reduce
administrative delays for export-oriented seed firms, depending on
implementation

• Unified Phytosanitary Standards & Mandatory Seed Certification: The
Bill strengthens nationally notified seed quality and seed-health standards and
enables digital traceability, which can support SPS compliance for exports,
subject to importer-country requirements

• Central Accreditation System: Aims to promote "Ease of Doing Business" by
allowing multi-state seed companies to receive national accreditation

• Export-Oriented Financial Incentives: The Bill strengthens institutional
mechanisms for standards and registration; any export single-window
facilitation would typically sit with DGFT/Plant Quarantine systems alongside
agriculture portals

• Traceability (SATHI Portal): Implements mandatory QR codes on all seed
packaging to ensure transparency and track origin.

Key Seed Categories & Comparative Advantages

Differentiated value propositions for global markets

• Cereals – rice & maize hybrids: India’s public-private hybrid programs
deliver 15-20 % yield uplift, early-maturity traits and resistance to bacterial
leaf blight, meeting the bulk requirements of South Asian and African
importers.

• Pulses & legumes – climate-smart genetics: Improved chickpea, pigeonpea and
lentil lines exhibit drought-avoidance mechanisms, deep rooting systems and
enhanced protein content, aligning with nutrition-security agendas in
Sub-Saharan Africa.

• Oilseeds – mustard & soybean resilience: Disease-resistant soybean varieties
with engineered Phytophthora tolerance and high-oleic mustard seeds provide
both agronomic stability and premium oil quality for East Asian markets.

• Horticultural & vegetable seeds – premium niche: High-value cucumber,
capsicum and chilli hybrids deliver uniform fruit size, extended shelf-life and
reduced pesticide dependence, catering to upscale European and
Middle-Eastern retail chains.

Where the export opportunities are highest

A) High-value horticultural seeds 

Why: high price/kg, frequent replacement, high demand for hybrids, strong protected 
cultivation growth.

Product focus:

• Hybrid seeds: tomato, chilli, capsicum, cucumber, melon, gourds, okra, brassicas, onion, 
leafy vegetables.

• Tropical vegetable lines that perform well in Africa, South Asia, Southeast Asia, and Gulf 
protected systems.

Target markets 

• Middle East : high import dependence + protected cultivation.

• Africa: expanding vegetable area + hybrid adoption.

• South Asia & ASEAN: similar agro-climates, fast varietal turnover.
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B) Field crop seeds with OECD certification advantage

• For cross-border trade, OECD varietal certification helps buyers trust genetic identity and
quality. OECD Seed Schemes are a harmonized international system used in seed trade.
Good candidates: maize, sorghum, pearl millet, sunflower, oilseeds/fibre crops, forage
grasses/legumes (where India has seed production ecology + cost advantage).

C) Forage & pasture seeds (niche but growing)

• Dairy/meat expansion in West Asia/Africa drives forage seed demand.

• India can supply tropical forage legumes/grasses if purity + quarantine standards are met.

D) “Specialty” opportunities

• Parent lines / breeder seed services (contract multiplication) for global seed companies.

• Seed production outsourcing using India’s diverse seasons and skilled labor (two-season
multiplication, off-season nurseries).

Market Entry Strategies & Trade Channels

Pathways to capture overseas demand

• Direct export model: Leveraging in-house logistics and APEDA-certified
warehouses enables full margin capture, suitable for high-volume cereals
where price sensitivity is paramount.

• Local distribution partners: Engaging established seed dealers in target
countries accelerates market penetration by exploiting existing sales
networks and regulatory familiarity.

• Joint ventures with foreign seed firms: Co-development arrangements
combine Indian germplasm with overseas R&D, granting access to
proprietary breeding pipelines and brand equity in premium segments.

• Agritech e-platforms: Digital marketplaces (e.g., include Cybex Exim
Solutions, Seair Exim Solutions, and TradeImeX) provide scalable,
data-driven channels for small-holder order aggregation, especially effective
in Southeast Asian corridors.

• Regional bulk distributors: Strategic alliances with regional aggregators
facilitate consolidated shipping, lower freight costs and simplify customs
clearances for multi-country consignments.

Logistics, Quality Assurance & Certification
Ensuring seed integrity from farm to foreign field

• Temperature-controlled supply chain: Maintaining ambient temperatures between
4 °C-10 °C during transport preserves germination vigor, particularly for moisture-sensitive
vegetable seeds.

• Moisture and purity testing: Accredited labs (e.g., NABL-certified) conduct moisture
content analysis (<12 %) and varietal purity assays using SSR markers, ensuring
compliance with import standards.

• ISO 9001 & IPP certification: Adherence to ISO 9001 quality management systems and
the International Seed Federation’s IPP guidelines validates process consistency, boosting
buyer confidence.

• End-to-end traceability: Blockchain-based batch identifiers enable real-time tracking from
seed production to field deployment, facilitating rapid recall if phytosanitary issues arise.

Risk Management & Government Incentives

Mitigating exposure and leveraging support schemes

• MEIS (Merchandise Exports from India Schemme) export promotion scheme:
Eligible exporters receive a merchandise export incentive of up to 5 % of FOB value,
contingent on compliance with product-specific eligibility criteria.

• Subsidies for R&D & certification: The Ministry of Agriculture offers grants covering
up to 40 % of costs for seed breeding trials, varietal registration and third-party
certification.

• Export credit insurance: EXIM Bank’s policy protects against commercial and political
loss.

• Currency hedging mechanisms: Forward contracts and options facilitated by authorized
banks enable exporters to lock in rupee-dollar rates, safeguarding margins amid
exchange-rate volatility.

• Geographic diversification: Spreading shipments across Southeast Asia, Africa and the
Middle East reduces dependence on any single market’s regulatory or demand
fluctuations.

Objective: Identify commercially viable export corridors
Agro-Ecological Zoning (AEZ) compatibility mapping
Demand–supply gap & hybrid adoption rate analysis
Import tariffs & SPS barrier screening
Competitive landscape benchmarking (EU, China, Israel, regional players)
Price elasticity & premium tolerance modelling

• Output: Shortlisted high-potential micro-markets

1. Market 
Feasibility 
Assessment

Objective: Ensure zero regulatory friction
Destination NPPO requirement mapping
ISPM compliance under International Plant Protection Convention
ISTA-accredited seed testing certification
Export clearance via Directorate of Plant Protection, Quarantine & Storage
Digital traceability documentation (lot-wise tracking)

Output: Regulatory-ready export consignment

2. Regulatory & 
Phytosanitary 

Alignment

Objective: Guarantee genetic and physiological performance
Genetic identity verification (molecular profiling where required)
Germination & vigor testing (ISTA standards)
Simulated destination-climate stress testing
Genetic purity & physical purity validation
QA documentation for buyer audit compliance

3. Germplasm 
Validation & 

Quality Assurance

Launching Your First Seed Export: A Step-by-Step Playbook
Operational roadmap for Indian seed firms entering global markets Objective: Secure commercially viable agreements

• Importer accreditation & distribution network verification
• Participation in trade fairs & bilateral missions
• Incoterm optimization (FOB / CIF / DAP risk balance)
• Germination guarantee & liability clauses
• Clear claim settlement timelines
Output: Risk-balanced export contract

4. Trade Partner 
Identification & 

Contract 
Structuring

Objective: Preserve seed quality during transit
• Moisture-proof & temperature-stable packaging
• Refrigerated containers (high-value hybrids)
• Pre-shipment fumigation (if mandated)
• Customs documentation & GPS-enabled tracking
• Transit-time vs viability cost modelling
Output: Quality-preserved border delivery

5. Logistics & 
Viability Risk 
Management

Objective: Build long-term export ecosystem
• Field performance monitoring via local agronomists
• Structured buyer feedback analytics
• Data integration into breeding pipeline
• Market repositioning & repeat contract strategy
Output: Continuous improvement export cycle

6. Post-Sale 
Support & 
Feedback 

Integration

OPPORTUNITY MAP

1) USA & EU

• High-value veg seeds; strict quality, traceability, IP compliance.

• Opportunity: specialty tropical lines, niche vegetables, and contract seed
production (if compliance is strong).

• Evidence: USA + Netherlands are top importers of India’s fruit/veg seeds.

2) Bangladesh / South Asia

• Proximity + similar agro-ecology.

• Strong demand for rice/veg seeds, fast adoption of improved varieties.

• Evidence: Bangladesh is among top destinations.

3) UAE/Gulf

• Protected cultivation; heavy import dependence; premium for reliable hybrid
veg seeds.

• Evidence: UAE is a major destination.

4) Southeast Asia

• Warm climate crops; large vegetable markets; opportunity for competitive
hybrids.

5) Africa

• Growth in vegetable consumption + hybrid penetration; opportunity for
“value + resilience” seeds (heat/drought tolerance, virus tolerance).
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Conclusion

Roadmap for scaling Indian seed exports

• Focus on high-growth regions: Prioritise entry into Southeast Asian and African corridors where seed
demand is expanding fastest and market entry barriers are moderate.

• Phased export blueprint: Implement a three-stage plan: pilot shipments of cereals, scale to pulses and
oilseeds, and finally introduce premium horticultural lines.

• Strengthen ecosystem collaboration: Facilitate joint platforms linking farmers, research institutes,
APEDA, and private exporters to streamline breeding, certification and logistics.

• Continuous regulatory vigilance: Establish a dedicated compliance cell to track amendments in seed
laws, phytosanitary protocols and GMO approvals across target markets.

• Invest in certification infrastructure: Allocate resources to upgrade testing labs, attain ISO 9001/IPP
accreditations and embed blockchain traceability for all seed batches.

• Creation of cetral facilites for advanced techniques and tools

• Focus also on nutri rich crop/varieties (like Boifortified varieties.)

Thank You…..

“Sow Globally. Grow 
Sustainably. Harvest 
Tomorrow..” 

Ms. Francine Sayoc - Executive Director, APSA

The role of national and regional 
associations in exploring global 

opportunities for the seed sector

Francine Sayoc, Executive Director, APSA
28 February 2026 | Indian Seed Congress 2026 | Technical Session: Global Opportunities, 

Investments and Future Growth

APSA’s mission

To support 
sustainable 
agriculture through 
the production and 
trade of quality 
seeds for the world

538 70% 52
total number of 
APSA members 

in 2025

of members are 
seed enterprises; 
most have R&D. 
The rest are seed 
associations and 
government seed 

agencies

countries 
represented: 

25 are in APAC, 
27 from outside 

the region

What drives growth in the seed 
industry?

Access to 
markets

Access to 
innovation

Strong 
networks and 

trust

What hinders growth in the seed 
industry?

Access to 
markets

Access to 
innovation

Strong 
networks and 

trust

Technical barriers to trade

Fragmented regulation

Market information gaps

Regulations limiting use of 
new breeding techniques

Lack of opportunities for 
knowledge exchange and 
professional development

Isolation

Low trust and 
credibility

No collective action

How can seed associations support 
growth in the seed industry?

Facilitating regulatory 
harmonization

Market intelligence

Business matchmaking

Advocating science-based 
regulatory frameworks

Training, capacity building, 
knowledge exchange

Facilitating public-private 
collaboration

Community of peers

Unified industry voice

Promoting ethical 
standards within the 
industry

Access to 
markets

Access to 
innovation

Strong 
networks and 

trust
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APSA works on behalf of the seed sector to 
advance policies that encourage business, trade, 
and innovation:

Phytosanitary matters, seed movement across 
borders
Intellectual property, plant variety protection
Access to new breeding techniques
Access and use of genetic resources

Seed associations cultivate our industry’s 
freedom to operate.

3 APSA flagship consultations held in 2025

Phytosanitary Expert 
Consultation

(Feb, Bangkok)

Plant Breeding Innovation 
Regional Consultation

(July, Kuala Lumpur)

PVP and Biodiversity 
Regional Consultation

(Aug, Tokyo)

Platforms for public-private and public-public 
dialogue towards policy coherence

Our 
technical 
committees

Standing Committees
• International Trade and Quarantine
• Plant Breeding Innovation
• IP and Biodiversity
• Seed Technology

Special Interest Groups
• Vegetables and Ornamentals

• R&D Advisory Group
• Working Group of Integrated Vegetable Companies
• Disease Resistance Terminology Group

• Field Crops
• Seed Production

Seed 
associations 
bring 
knowledge 
and expertise 
together 
which shape 
the future of 
the industry

Asian Seed Congress

Knowledge Hub
Seed Academy e-learning
Webinars
Study Tours
Scientific roundtables

Research partnerships
APSA-WorldVeg Vegetable 
Breeding Consortium

Business,
Networking

Learning and 
professional 
development

Accelerated 
research, 
faster time-
to-market

Seed associations enable:

Conclusion

• National and regional seed associations can drive 
industry growth through access to markets, innovation, 
and networks.

• Seed associations can make the most impact through:
• advocacy and dialogue that shape enabling policies
• knowledge exchange
• community- and trust-building

web.apsaseed.org 

Francine Sayoc
Executive Director, APSA
francine.sayoc@apsaseed.org

Connect with me on LinkedIn

eb apsaseed org

Scan to subscribe APSA newsletter

Dr Kavya Dashora 
IIT Delhi

Kdashora@rdat.iitd.ac.in

Dr. Kavya Dashora - Associate Professor, Centre for Rural Development and Technology, 
Yardi School of Artificial Intelligence, IIT, Delhi
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NODE 4: Traceabilityand Trust Architecture

NODE 4: Traceability and Trust Architecture
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kdashora@rdat.iitd.ac.in
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Industry Business 
Showcase

PRESENTATIONS
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TThhee OOppeerraattiinngg SSyysstteemm ffoorr IInnddiiaann SSeeeedd CCoommppaanniieess
FFrroomm FFoouunnddaattiioonn SSeeeedd ttoo FFiinnaall DDiissppaattcchh

IInnddiiaann SSeeeedd CCoonnggrreessss 22002266
Phuket

IInnttrroodduucciinngg TThhee IInnddiiaann SSeeeedd IInndduussttrryy IIss GGrroowwiinngg 

LLoosstt iinn PPaappeerrwwoorrkk
Manual registers, Excel chaos, 
missing lot records when auditors 

CCoosstt TTrraacciinngg PPrroobblleemmss
Unable to track costs at every stage -
production, processing, inventory, 

ZZeerroo RReeaall --TTiimmee VViissiibbiilliittyy
Where's my inventory? What's my 
cost? Questions with no immediate 

— But Operations Are Still Manual

Track eve ry seed lot from fie ld to fa rmer

PPrroodduuccttiioonn ttoo DDiissttrriibbuuttiioonn
Insta nt visib ility a c ross a ll 
loca tions

Reeaall -- TTiimmee DDaasshhbbooaarrdd

Sea mless integra tion with your 
currentsystems

Seaammlleessss IInntteeggrraattiioonn
No pe r-use r or loca tion 
cha rges

Affffoorrddaabbllee PPrriicciinngg

AAggrrooEERRPP:: OOnnee PPllaattffoorrmm
CCoommpplleettee CCoonnttrrooll

CClloouudd -- BBaasseedd
Access from anywhere

MMoobbiillee AAcccceessss
Field operations app

IInnssttaanntt UUppddaatteess
Real-time data sync

End -to-end  visib ility from the  moment a  seed  is  sown to the  moment it 's  sold .

PPrroodduuccttiioonn iinnppuuttss 
((ggrroowweerr ppaayymmeennttss,, cchheemmiiccaallss))11 PPrroocceessssiinngg ,, PPaacckkiinngg MMaatteerriiaall && 

CChheemmiiccaall CCoonnssuummppttiioonn22

DDiissttrriibbuuttiioonn && llooggiissttiiccss33 CCrroopp aanndd LLoott -- wwiissee PPrrooffiittaabbiilliittyy44

TTrruuee CCoosstt TTrraacciinngg —— FFrroomm FFiieelldd ttoo FFiinniisshheedd PPaacckkeett
AgroERP

Built from scratch specifically for seed operations

Why
CChhoose
AgroERP?

y

BBuuiilltt EExxcclluussiivvee ffoorr sseeeedd 
ccoommppaanniieess

se
NNoo ppeerr --uusseerr oorr ppeerr --
llooccaattiioonn cchhaarrggeess

ERP? MMoobbiillee aapppp ffoorr ffiieelldd && 
ooppeerraattiioonnss tteeaammss

GGoo lliivvee iinn jjuusstt 22 wweeeekkss
LLiivvee DDaasshhbbooaarrdd

Get complete real-time visibility 
of your entire operation across all 
production units and warehouses.

LLoott TTrraacckkiinngg

Follow any seed lot from field to 
farmer in seconds. Trace purity, 

germination, and processing 
history instantly.

OOnnee -- CClliicckk RReeppoorrttss
Generate instant cost analysis, 

inventory status, and compliance 
documents without manual 

compilation.

SSeeee AAggrrooEERRPP iinn AAccttiioonn
Powerful features designed to simplify your seed business immediately.

Presenter- Nalam Vignan (Agro ERP) 
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GGoo LLiivvee iinn JJuusstt 22 WWeeeekkss
Rapid implementation methodology designed to minimize business 

disruption.

SSeettuupp && IImmppoorrtt
Configuration of organization 

hierarchy, warehouses, and bulk 
import of master data (crops, 

varieties, dealers).

TTrraaiinniinngg && CCuussttoommiizzaattiioonn
Tailored training and system setup 
to match your business processes 

for smooth adoption and maximum 
efficiency.

FFuullll LLaauunncchh
Start tracking every seed lot, every 

location, and every cost in real-time. 
System is fully operational.

OOnnee-- TTiimmee

SSeettuupp FFeeee
Customized based on your company size. Includes 

system configuration, data migration, and team 
training.

RReeccuurrrriinngg

AAMMCC
Annual Maintenance Contract covering cloud 
hosting, security updates, daily backups, and 

priority support.

NNoo PPeerr --UUsseerr CChhaarrggeess
Unlimited team 
access

NNoo PPeerr --LLooccaattiioonn CChhaarrggeess
Unlimited warehouses

AAllll MMoodduulleess IInncclluuddeedd
Full platform access

IInncclluuddeedd iinn EEvveerryy PPllaann

TTrraannssppaarreenntt,, SSccaallaabbllee PPrriicciinngg
Simple, predictable costs designed for growing seed companies.

5,00,000/-
33,,0000,,000000// --

OOnnee-- TTiimmee

SSeettuupp FFeeee

RReeccuurrrriinngg

AAMMCC

1,20,000/-
6600,,000000// --

NNoo PPeerr --UUsseerr CChhaarrggeess
Unlimited team 
access

NNoo PPeerr --LLooccaattiioonn CChhaarrggeess
Unlimited warehouses

AAllll MMoodduulleess IInncclluuddeedd
Full platform access

IInncclluuddeedd iinn EEvveerryy PPllaann

SSppeecciiaall PPrriicciinngg ffoorr IISSCC -- 22002266 DDeelleeggaatteess
Simple, predictable costs designed for growing seed companies.

7755%%
FFaasstteerr RReeppoorrttiinngg

110000%%
RReeaall --TTiimmee VViissiibbiilliittyy

00
CCoommpplliiaannccee IIssssuueess

RReeaall RReessuullttss ffrroomm
RReeaall SSeeeedd CCoommppaanniieess

TTrruusstteedd BByy IInndduussttrryy LLeeaaddeerrss

"AgroERP transformed how we manage our seed
operations. What earlier took hours in Excel now
happens instantly. Our team focuses on growth instead
of paperwork. The cost tracking alone revealed savings
we never knew existed."

— Ram Babu

What impressed us most about AgroERP was Our team 
adapted to it within days — The transition was smooth, 
the training was practical, and we went live much faster 
than expected. — it feels like a system built for us

— Dwaraka Srinivas

Godavari Plant SciencesSri Rama Agri Genetics

CCrreeddiitt nnoottee AAuuttoo 
CCaallccuullaattiioonn

AAII IInntteeggrraattiioonn  
ffoorr rreeppoorrttss

DDiissttrriibbuuttoorr CCRRMMss 
&& SSuurrvveeyyss

SSAATTII PPoorrttaall
IInntteeggrraattiioonn

FFaarrmmeerr CCRRMM

FFuuttuurree RRooaadd MMaapp
Planned upcoming features and system improvements to enhance performance, 

automation, and business growth.
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Reducing Post Harvest Losses with 
Efficient Seed Cleaning and Sorting

Mr. Michael PETZMANN, Regional Sales Manager APAC

WHO ARE WE?

Grain & Protein Technologies is a leading global designer, 

manufacturer, and marketer of reliable, durable, and innovative 

equipment solutions for grain, seed, poultry, egg, and swine 

production. Generating approximately $1 billion in annual revenue, we 

serve farmers and agribusiness managers in over 100 countries and 

currently operates 14 manufacturing facilities across North America, 

Brazil, Europe, and Malaysia, employing more than 3,200 people.

Our Purpose is to feed the world better by addressing its growing 

need for quality grain and responsibly raised protein. 

WORLD CLASS BRANDS

We serve our customers through our global brands: GSI, Cimbria, Cumberland, AP, Tecno, Aerotech, Reventa, 

and Euroemme. All are industry leaders and are dedicated to helping farmers and agribusiness managers earn 

more with grain and protein technology that makes their jobs easier, faster, and more productive

1974 1985 1988 1989 1997 2002 2003 2012 2016

Purchased the grain/feed mill supplier in Herning, Denmark

Seed specialist Heid Agrartechnik in Austria is incorporated

Takeover of SKET (Bio Diesel & Vegetable Oil)

Takeover of Videbæk Maskinfabrik, Fertiliser Bulk Handling

Takeover of HMD in Czech Rep., Cimbria HMD

Takeover of SEA in Italy

Cimbria acquired
by AGCO

Cimbria becomes the main shareholder in JKF Industries

Cimbria takes over Delta Cleaner Company

Our History
In 1947, brothers Erik, Svend and Henry Olesen started designing and 

building agriculture machinery in Denmark, with one dream: 
to stand together with their customers and help them grow. 

1947

Cimbria born in Denmark

2024

Cimbria part of 
Grain & Protein 
Technologies

You Have An Expert 
At Your Side

Cimbria offers a global network of dealers, agents and area managers dedicated to the success of our customers 

and their continued growth no matter where they are in the world. We have support in countries across the globe 

with main production facilities in Denmark, Austria, Italy and Czech Republic.

Over seven decades of 

experience and gained 

industry knowledge.

Expert employees working 

at eighteen locations 

across the globe.

Sixty thousand 

successful installations 

worldwide.

75 600+ 60k

EAR CORN PROCESSING

Market leading experts in designing ear 

corn drying and processing facilities. 

GREEN COFFEE PROCESSING

Provide solutions for efficient production 

and enhanced quality of final product.

PORT TERMINALS

Experts in high loading capacity and 

equipment reliability for terminals.

CONTROL & AUTOMATION

Automation systems that ensure operational 

efficiency and stress free maintenance.

SEED PROCESSING

World class reputation based on years of  

experience with seed processing solutions.

GRAIN STORAGE

Custom solutions for grain storage and 

handling in steel, concrete, or flat storage.

FEED MILLING

High capacity, high quality and cost 

effective equipment for feed milling

FOOD PROCESSING

In-depth knowledge designing a range of 

creative solutions for the food industry

Performance Driven Products

DRYING CONVEYING PROCESSING OPTICAL SORTING

Presenter: Michael Petzmann, Regional Sales Manager – Cluster Lead 
Asia Pacific (APAC) (CIMBRIA) 
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DRYER DELTA 
CLEANER

INDENT
CYLINDER

GRAVITY
SEPARATOR

OPTICAL 
SORTER

CENTRICOATER

Cleaning Solutions.
The art of cleaning seed and grain.

By size, shape and weight

Delta Screen Cleaner

Drum Scalper

Additional Equipment

By density

Gravity Separator

Destoner

By length

Indented Cylinder

By vision

Optical sorting

Cleaning Solutions

With the use of CIMBRIA Seed Processing Equipment, up to 5% more good 
seed can be recovered from the raw material. 

DELTA Screen Cleaner.
Cleaning based on Size and Shape

Range of Capacities
Pre-Cleaners
type Delta 142 – Mega 168
Capacity 5 – 150 t/h Paddy

Fine Cleaners 
type Delta 101 - 108
Capacity 0,1 – 10 t/h Paddy

HMI screen
Our Delta series of screen cleaners are equipped with 
a new intuitive, efficient, and user-friendly HMI screen, 
in an advanced interactive 9-inch touch panel for 
controlling the cleaner.

Powered by an advanced next-gen Siemens PLC, our 
OPC UA-compatible Delta HMI pushes your 
production capabilities into a new digital era.

Recipe control to easily switch between products
Alarm notification
PDF viewer for user manual
Remote connectivity (optional)

Gravity Separator
Separation based on density

RANGE OF CAPACITIES

Gravity Tables:
Type GA-Lab – GA310
Capacity 50 kg/h  – 15 t/h Wheat
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DESTONER

RANGE OF CAPACITIES

Destoners:
Type TS90 – TS400
Capacity 1 t/h  – 15 t/h on Paddy

INDENTED CYLINDER - HSR
Separation based on LENGTH and 
THICKNESS

RANGE OF MODELS

Indented Cylinders:
type LAB-HSR – HSR16030
Capacity 100 kg/h – 10 t/h Paddy

RRRRRRRRARARRRRRAARAAAAARAAAAAAAARARRRRRRRRAARAAAAAARRRRRRRARAAAAAARRRRRRRRRRRRAAAAAARRRRRAARRRRARAARRRARRAARRRRAAARRAARRRARAAAARARRARARRRRAAARARARARRARRARARAAARARARRRRARARARAAAARARARRRRARARARAAARARARRAARARARAAARARRARAAAARAAAAAAAAAAAAAARAANGNGNGNGNNNNNNNNNNNNNNNGNGGNGNGNGGGNGNGNGGNGNGNGNGNGNGNGNNNGNGGNGNGNGNGNGNGNGNNNGGNGNNNNNNNGNNGNGNNNGGGNGGNGNGGGNGNGNNNGNGGNNGNGGNGNNNNGGNGGNGGNGNGNGNNGNGNGNGGNGNGNGNGNGNGNGNNGNGNGNGNGGGNGNGNNNGNGNNGNGNGNGNGNNGNGNGGGNGNNGNGGNGGNGNNGNNNNGGGNGNNGGNGNNGGNNGGGGEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE EEE OOOOOOOOOFOOOOOFOOFOFOFOFOFOFOFOFFOFOFOFOFOFOOOFOFOFOFFFFOFOOOOOOOFOFFOFOFOFOFOFFFOFOFOFOFOFOOOFFFOOFOFOFOOFOFOFFOOOFFFFOOOOFOOFFOOFOFOFOFOOOFFOFFOOOFOOOFOOFFOFOFOFOFFOOFOFOOFFFOOOFFOOFOOFFOOF MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMODODODODODODOODOODODODODODOODODODODODODODODODODOOOOODODODODDODODODOODODODODODOODODODDODODODODODDDODOODODODOODDOODODODODOODDODOODODODDODODODODOODODODODODODODODDODODODODOODODODODDODODODODODOOODODODODDODODODODOODDDODOOODODODODODDDO ELELELELELELELELELELELELELELLELLELELLELELELEELELLLELELLEEEEEELLELLLELELEELEELELEELELELEELEEEEELELLEELELELELELELELLELEELELELELELLEELELELELEEEELELLELELEELELELLLEEELEEEELLEEEELELLELLELELSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS

Indentendentendented Cd Cylinders:s:s:
tytype LAtype B-HSR R – HSHSR16HHSR1603R160300
Capacity 100 k100 kkg/hg/hg/h/ – 1010 t/h /h PaPaaddyaddddddaddadddyPaddaadaddaadadaaaad yaaaada

Extreme Sorting 
Performance
• The most sophisticated technology that 

combines real-color & multi-frequency SWIR in the 
same inspection system. 

• The highest safety and purity, integrating defect 
size control and shape-sizing

• Flexible production capacity and 
configurations for multiple passes

Recognizing up to 16 families of defects.

SEA.IQ PLUS (powered by AI)
The all-new optical sorter
SEA.IQ Plus is the latest optical sorting solution in the Cimbria 
products’ portfolio.

Its all-new optical system integrates Full-Color RGB and NIR 
cameras, that can be combined with SWIR and UV technologies
to remove any color defect and foreign body like shells, stones, wood 
and glass: great purity, optimized yield and food safety.

The Cimbria SEA sorting technology is the most advanced and 
reliable solution to meet the high-quality standards of any processing 
industry. 

COST AND TIME 
SAVINGS

INSTANT CREATION 
OF COMPLEX 

RECIPES

INCREASED 
PRECISION

REASED
CISION

T AND TI
AVINGS

NSTANT
OF CO

REC

PREC

ME 

T CREATION 
OMPLEX 
CIPES

CISION

THE POWER OF 
ARTIFICIAL INTELLIGENCE

FOR OPTICAL SORTING

The Cimbria’s AI applied to optical 
sorting merges computer vision and 
machine learning algorythms to 
analyze visual data from the sorting 
process.

It sets, selects and sorts elements 
based on their many attributes such as 
color, tone, saturation, brightness, 
shape and size, etc making real time 
decisions when combining a big 
amount of information in a flash.

HOW IT WORKS

The Cimbria’s AI applied to optical 
sorting merges computer vision and 
machine learning algorythms to 
analyze visual data from the sorting 
process.

It sets, selects and sorts elements 
based on their many attributes such as 
color, tone, saturation, brightness, 
shape and size, etc making real time 
decisions when combining a big 
amount of information in a flash.

HOW IT WORKS

e
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Precise Detection of impurities (Aflatoxin)
Full-Color UV Rotten

Precise Detection of impurities

Chipped / Pin Holes Scratched

RGB - View

Camera 
Rear View

Snapshots: cut seed and pinhole detectable with AI

Camera 
selection

Camera 
Front View

Cut Seed

Pin Hole

Precise Detection of impurities:       
Insect holes detectable with AI setting

OPEN HOUSE „TESTIVAL“ – SEA.IQ

„Bring your SEEDS

&

we remove your defects“

Where: Hyderabad, INDIA

Our Reference Plants

Thank you 
for your attention.

www.cimbria.com

LITTLE’S AGRIVET PRIVATE LIMITED

www. littlesagrivet.com 

The Role of Seed 
Coating in Modern 
Agriculture

Presented by: Ezra E A

1 About the Company

2 Miles tones

3 Our Presence

4 Products  & Services

6 Our Market

7 Contact Info

Cont e nt s

Presenter- Ezra E A, GM Works (Littles Agrivet Pvt Ltd) 
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Ab out  t he  
Company
Littles Agrivet, with over 150 years of heritage and expertise,

has been at the forefront of agricultural innovation. Originating

from the prestigious Littles Oriental Balm & Pharmaceuticals

Limited, our company has evolved into a leading force in the

agricultural industry. At Littles Agrivet, we are proud to be at

the forefront of seed-coating polymer technology. Our state-of-

the-art solutions are designed to enhance seed quality and

empower farmers around the globe.

Mile s t one s

British Origin 
Company  

1885 Acquired by 
Jhaver group 

1950

2000

Little’s Polykote- Seed 
Coating polymer 

Mile s t one s

Venture into 
International Market

2002

2019

Field crops -Asia 2021

Introduction of 
Value-added 

Products

2023

Introduction of 
Speciality Polymers

Import anc e  of Se e d  c oa t ings :

Seed coatings are becoming more important in modern agriculture.
Technological advancements have made polymers more efficient and easier to
use.

Benefits of Seed Coating:
• Most efficient for initial protection to seeds.
• Targeted application, Ultra low dosages, Reduce wastages, Save costs.

Maximum 
resource 
efficiency

Up to 90% reduction Chemical use (AI) on field….

Only Binding Binding + Colour + 
Effect (Shine)Binding + Colour Binding + Colour + 

Effect + Value Added

Micronutrients
Bio Stimulants

Growth regulators
Biologicals

Nano Technology

History

Evolut ion of Polyme rs Curre nt  t re nd s  in  t he  g lob a l marke t  

1. Climatic changes – majorly abiotic stress are prevalent like draught,

high temperature and shifting rainfall conditions.

2. Soil Health - Nutrition loss, water quality, depleting resources,

increasing costs.

3. Sustainable farming / coating practices.

4. Precision agriculture for optimiizing resource use efficiency. Growing

demand for affordable crop protection solutions (High Efficacy)

5. Microplastic free - By 2028 EU plans to paves the path to  

microplatics free law for seed coating binders & 2031 for AI/

Chemicals.

6. Biodegradble and eco friendly polymers with value addition.

Way Forward :

1.Moisture retention/ Dry Seed Applications.

2.Controlled Release Coatings.

3.Biological coatings.

4.Precision Coating Technologies.

5.Bio-Polymer/ Natural Based Coatings.

6.High-efficacy coatings (nano coatings).

Maximizing efficiency through Seed Coatings:

Se e d  Coa t ings

Our Film Coating Range

Seed 
Coatings for 
Vibrant Color, 
Superior 
Binding, and 
Enhanced 
Shine 

Advanced Coatings 
for Dust Control, 
Abrasion Resistance, 
Good Flowability and 
Enhanced Seed 
Performance 

Seed Coatings 
Enriched with 
Nutrients and 
Bio-Stimulants 

Seed Coatings 
with Advanced 
Biological 
Agents 

Eco-Friendly, 
Microplastic-
Free, and 
Biodegradable 
Seed Coatings 
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Se e d  Enhanc e me nt s

Our Seed Enhancement Range

Binders and fillers 
for your 

Seed Encrusting 
needs.

Pelleting powders and 
binders / 

Technology transfer 
Solutions for 

Pelleting of Seeds. 

Providing technical 
solution  for all your 

priming needs.
Results

SWEET CORN 

Figure 1: Germinated Sweet Corn seeds; Control, Polykote, and Polykote Plus (From left to right)
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Germination efficiency and vigour indices of sweet corn seeds

Germination percentage Vigour index

Control Vs Polykote Vs Polykote Plus

Seed vigour:
Control: 1981.25
Polykote: 2175.93
Polykote Plus: 2269.84 Figure 1: Trial 1: Germinated paddy seeds; Control, Polykote and 

Polykote Plus(From left to right)
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Germination efficiency and plant length of paddy seeds

Sample Germination percentage Average plant length

PADDY
Control Vs Polykote Vs Polykote Plus
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Germination efficiency of tomato seeds
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Figure 1: Germinated tomato seeds; Control, Polykote and Polykote Plus

(From left to right)
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Germination efficiency of Watermelon seeds

POLYKOTE POLYKOTE PLUS

Figure 1: Germinated watermelon seeds;  Polykote and Polykote Plus

(From left to right)

TOMATO
Control Vs Polykote Vs Polykote Plus

WATERMELON
Polykote Vs Polykote Plus

Figure 1:Germinated okra seeds; Control, Polykote Plus  and Polykote  
(From left to right)  Germinated corn seeds; Control, Polykote, and Polykote 

Plus (From left to right) 
Figure 1: Germinated corn seeds; Control, Polykote, and Polykote Plus (From left 

to right)
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Plant length and vigour indices of okra seeds

ROOT LENGTH SHOOT LENGTH VIGOUR INDEX
Seed vigour:
Control: 1784.2           Polykote: 1965.23              Polykote Plus: 2421.3
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Control Okra

Yield of okra (5 plants): Control vs Polykote Active (From left to right)

OKRA
Control Vs Polykote Vs Polykote Plus Vs Polykote Active

Figure 1: Trial 2&3- Germinated corn seeds; Control, Polykote, Polykote 
Plus and Polykote Active (From left to right)

Seed vigour: Control: 1901.62; Polykote: 2453.79; Polykote Plus: 
2201.62; Polykote Active: 2918.73
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Germination efficiency  and biomass of yellow 
corn- comparison for Active
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Figure 1: Trial 1- Germinated corn seeds; Control, Polykote, and Polykote Plus (From left to right)

YELLOW CORN 
Control Vs Polykote Vs Polykote Plus Vs Polykote Active

Figure : Germinated Bitter gourd; (a) Control, (b) Polykote Plus, (c) Polykote 
Active, (d) Polykote Plus &  Polykote Active
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Germination efficiency of bitter gourd seeds
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Figure : Germinated Bitter gourd seeds; Control,  Polykote Plus, 
Polykote Active, Polykote Plus &  Polykote Active (From left to right)

BITTER GOURD 
Control Vs Polykote Plus Vs Polykote Active Vs Polykote Plus & Polykote Active 

+
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Figure 1:: Germinated soybean seeds; 
Polykote and Polykote Plus (From left to 

right)

Figure 1: : Germinated soybean seed:  
Polykote, and Polykote Active(From left to 

right)

right)right)ightighhhh )))right)tghttright)righright)t)tg

Figure 1: Germinated soybean seeds; 
Control  and Polykote active (From left to 

right)

Figure 1:: Germinated soybean seeds; 
Control  and Polykote active (From left to 

right)

right)right)ghght)right)rright))t

Yield of soybean (2 plants): Control vs 
Polykote Active (From left to right)

Root nodules of soybean: Control vs 
Polykote Active (From left to right)
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Plant length and Vigour indices of soybean seeds

ROOT LENGTH SHOOT LENGTH VIGOUR INDEX

SOYBEAN
Control Vs Polykote Vs Polykote Plus Vs Polykote Active

Figure 1:: Germinated Bottle gourd seeds; 
Polykote , Control and Polykote Plus (From left 

to right)

Figure 1: Germinated Bottle gourd seeds; Control, 
Polykote and Polykote Avtive (From left to right)

Figure 1: Germinated Bottle gourd seeds; Control, Polykote and 
Polykote Avtive (From left to right)

Figure 1:Germinated Bottle gourd seeds; Polykote , Control 
and Polykote Plus (From left to right)
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Germination efficiency and Vigour indices of Bottle 
Gourd

GERMINATION PERCENTAGE VIGOUR INDEX

BOTTLE GOURD 
Control Vs Polykote Vs Polykote Plus Vs Polykote Active 

• Advancement in seed coating technology promises to address the 
challenges in seed industries.

• Littles holistic approach helps seed coating industry in optimizing the 
resources and making it more sustainable.

Conc lus ions

Thank you for 
your attention

Open for Discussion

Email 
Littles@littlesagrivet.Com

85, Galaxy Road, 

Ponniamman Nagar Ayanambakkam, 

Chennai 600 095. India

Website 
www.littlesagrivet.com 

Contact us
+91 9840366695 

Connect with us.
LITTLE’S AGRIVET PRIVATE LIMITED

Booth No.  16

I N D I A N  S E E D  C O N G R E S S  2 0 2 6   ·   P H U K E T ,  T H A I L A N D

Welcome
Reliance Automation Solutions
&  M&M Technologies
Hyderabad, Telangana, India

Products & Effective Solutions for Seed Industry

1. Seed Coating Machines of different Capacities for Field Crop & Vegetable Seeds
2. Online Seed Surface Dryer of different Capacities for Field Crop & Vegetable seeds
3. Homogenous Blenders for different Lot Mixing Capacity upto 3 Ton/hour
4. Magnetic Cut/Hole Seed Separator – Capacity 1 Ton/Hour
5. Primary Packaging Automation 
6. Secondary Packaging Automation
7. Cotton Seed De-linting Automation
8. Online Bulk Blending System – Capacity Upto 10 Ton/hour
9. Conveying & Truck Loading Systems of different capacities

Product – Seed Coating Machine for Field Crop / Vegetables

Models : Fully Automac / Manual

• Capacities on Wheat Basis

• 1 ton/ Hour, 2 ton/Hour, 4 ton/hour, 
6 ton/hour & 10 ton/hour

• Variants – Volumetric Model & 
Weigh Metric Models

• With HMI / PLC Programmable 

Volumetric Weighmetric

Product – Online Seed Dryers for Field Crop

• Capacities on Wheat 
Basis

• 1 ton/ Hour, 2 
ton/Hour, 4 
ton/hour, 6 ton/hour 
& 10 ton/hour

• With HMI / PLC 
Programmable 

Field Crop--->

Presenter- Vanka Raghavaiah  (Reliance Automation Solutions) 
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Product – Online Seed Coating & Seed Dryers - Field Crop & Vegetables

• Capacities on Wheat 
Basis

• 1 & 2 ton / Hour

• With HMI / PLC 
Programmable 

Vegetables--->

Product – Online Secondary Packaging Automation Solutions

For Field Crop & Vegetables 1 Kg – 6 Kg & upto 10 Kgs

Magnetic Separators for Cotton

Magnetic Separator for Cut/Hole seed 

• Seed Elevator for Feeding of Seed
• Powder Elevator for Iron Power 

Feeding
• Control Panel with HMI PLC Version

Magnetic Separator – Capacity upto 1 ton/Hour

Online Bulk Blending, Treatment & Drying Systems

• Homogenous Blending System –
Capacity upto 3 Ton/Hour

• Online Chemical Treatment & 
Drying Unit

Online Bulk Blender

Online Cotton Delinting System – New Launch

• System Consisting of:
• De-lint Seed Loading Conveyor
• Batch Weighing Conveyor
• Reactor with Diluted Chemical 

Mixing Tank with LPG Gas
• Online Seed Dryer
• 2 Buffer Tanks
• Neutralising System

Peanut Dryer – New Launch

• Customised Solution
• 6 Ton/Hour
• Available in Single & Double Pass

Conveying & Truck Loading System

• Z  & Bucket Elevators

• Seed Conveying Systems

• Cob Conveying Systems

• Truck Loading Systems

• Remnant Conveyors

Our Vision & Footprint

V I S I O N

To be "The Best Globally" in providing quality & cost-effective solutions in the operating segments with our range of 
Products, Solutions & After Sales to the Seed Segment and its allied sectors.

Expanded globally to 20+ Countries – providing cost-effective, highly automated, 
user-friendly machines to the Seed Segment

O U R  F O O T P R I N T
Captured 90% Market share in India

O U R  G l o b a l  P r e s e n c e
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Global Presence – To Name a Few

20+  Countries   &  90% Market Share in India. To name few countries…. Globally

1.  The Netherlands 2.  Pakistan 3.  Bangladesh

4.  Vietnam 5.  Indonesia 6.  New Zealand

7.  Nigeria 8.  Holland 9.  Philippines

10.  Nepal 11.  Switzerland 12.  USA

13.  Egypt 14.  Myanmar 15.  Thailand

16.  Australia 17.  Kenya

Nuziveedu Seeds Limited
Most Preferred Seed Brand. Always.

www.nuziveeduseeds.com

• Nuziveedu Seeds Limited (NSL) is amongst leading seed companies

in India with R&D and breeding programs in diversified Crops.

• NSL’s elaborate breeding programs are laid on the foundation of

excellence in plant breeding for genetic improvement of crops to

develop plant varieties with significant genetic gains.

• NSL’s R&D programs are supported by strong molecular biology

and biotechnology system for not only fast tracking varietal

development programs, but also to support quality assurance of

seeds.

• NSL’s state of the art Seed Technology Laboratory is accredited
by ISTA, ensuring strong process driven quality assurance
system.

• NSL has the largest state of the art seed processing and storage
infrastructure (ambient and cold both)

Cultivating Trust,
Harvesting Innovation

Most Preferred Seed Brand. Always.

OUR HISTORY

• In 1973, Shri Mandava Venkata Ramaiah garu laid the

foundation for one of India's largest seed companies.

• First cotton plant established in Tukkuluru, AP

• Produced seeds for 27 different field crops and vegetables, with

cotton, paddy, and maize being the main crops.

• Over 95,000 seed-growing farmers and 13 major processing

facilities across 19 states in India, with 7,000+ distributors and

36 storage centers.

laid the

Inception by the 
Visionary Sri 

Venkat Ramaiah
Garu

Transformation by 
Sri M Prabhakar 

Rao Garu

Milestone 
Turnover reaches 

100 Crores

Hybrid Cotton 
Bunny & mallika

Notified by 
Government

DSIR Award 
towards best R&D 
efforts in Cotton 

Bunny & Mallika
BT-1 Launch & -
Seed testing lab 

established

Leadership awards 
received for two 
consecutive year

Research Paddy 
Sourabh and Moti

Launched

Hybrid BT - 2 
Cotton Bhakti 

Launched

2012 Acquired 
PABL FHSL, AAGL, 

2013 Acquired 
GAPL

Plan Turnover 
Crosses 1000+ 

Crores

Nuziveedu
Celebrates 50 

Years of Existence

Shri. Mandava Venkata Ramaiah garu
OUR MISSION OUR VISION

We are an innovation driven organization, working for the 
happiness and prosperity of farmers and all other 

stakeholders in the value chain to ensure the food, fibre and 
oilseeds security of the nation

" Most Preferred Seed Brand. Always "

OUR VALUES THAT DEFINE 
WHO WE ARE

To be an innovation-driven organization working for the happiness and
prosperity of farmers to ensure the food, fiber, and oilseeds security of the

nation.

Innovation Customer Centricity Work Ethics Execution Focus Team Work

NSL SUGARS
Sustainable Food, Fuel & Power

NSL POWER
Clean Energy for a Green Tomorrow

NSL TEXTILES
Cotton to Clothing

NSL
INFRATECH

Creating a Better Tomorrow

NSL Group: A Diversified Indian Conglomerate
Beyond agriculture, leveraging expertise to power and clothe the nation.

Presenter- Sudhir Singh Bhadauria, Head-Vegetable Seeds (Nuziveedu 
Seeds Ltd) 
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Specialized Excellence:
Seed Business Subsidiaries

Delivering targeted agricultural 
solutions through a network of 

specialized entities

SLSSSSLSSSSSSLLSLLLLSLLSSSSSSSSSSLLLLSLLLLLSSLSSSLLLLLLSSSSLSLSLLLLLLLSSSLLLLLSLLLSSSSSLSLLLLLSLSSSSLLLSLSLLSSSSSLLLLSSSSSSSSLLSLLSSSSSSSSLLSSSSSSSSLSSSSSSSSSSS

Leadership Team
Our seasoned leaders combine scientific expertise
and visionary foresight.

Dr. M. Prabhakar Rao, CMD
• BHU Gold Medalist.

• Visionary behind blockbuster     

     hybrids 'Bunny' and 'Mallika'
• Heads the 4,000-crore 
     conglomerate

Mrs. Asha Priya,
Director
• University topper
• 20 years experience
• Empowering rural 

women

Dr. Sateesh Kumar,
Director
• PhD in Agri-Genetics
• 38 years global 

research experience

Mr. M. Venkatram
Chowdhary,
Whole-time Director
• Educated at UCSD 

& Amity
• Finance and 

strategic operations 
expert

Mr. K. Venkat Rao,
Whole-time Director
• Veteran Leader with 

40-years of experience 
• Pivotal in selling over 

one crore
cotton seed packets
in a single year

400+ brands in
30 different crops

OUR PRODUCTS

Over 18% of 1200 + GEAC approved

Cotton hybrids in India

600+ PPVs –IPRs 
in Plant varieties

Breeding and product development of seeds 
for different agro-climatic conditions, price 

points, industry requirements and customer 
needs

Cotton 

Jute MustardMaize Wheat

PaddyPearl Millet Vegetables

Supply Chain & Production 
Excellence

Grower
Network Processing Storage Technology

95,000+
Growers across
100,000 Acres

Decentralized:
8 Plants for Field

Crops, 4 for 
Cotton

43,000 MT Cold
Storage 
Capacity

Integrated
SAP/ERP
Digital 
Tools

A Nationwide Footprint

8 Million
Farmers reached in 22 
States
7,000+
Distributor Network

55,000+
Retailers Connect

People Power (1900+)

R&D

Sales

Production & Procurement NUZI
OPTIMA
NUZI
OPTIMA

The Mechanism
Creates a better

micro-environment to
grow healthy and
vigorous crops.

The Promise
A readymade solution
for different soil-borne

d i s e a s e s .

Improves germination 

Better Seed establishment 
& Plant vigor

Promote sustainable 
agriculture practices

Protects Seeds during the 
initial 25-30 days

Benefits :

Value Propositions

A breakthrough Herbicide-Tolerant system for Modern Rice Farming

HERBICIDE TOLERANT CROP SOLUTION
Wild Rice Out. Productivity Up.

How It Works

The Seeds The Spray The Result
Farmers use NSL's HT Paddy seeds,
enabling efficient Direct Sown Rice

(DSR) methods.

A single spray of a broad-spectrum
herbicide (Imazethapyr) is applied.

All weeds, including wild rice and other off-types, are eliminated, while 
the NSL EasyMax crop remains completely unharmed.SR) m

A comprehensive seed treatment solution specifically designed for Hybrid seeds

Biochar is an organic soil amendment produced from corn shank waste and cow 
dung, with a unique process that gives it exceptional properties to add organic 

carbon to soil to revitalize soils and promote crop growth

Farmer 
Centric

Preferred
Seed brand 

among 
farmers

The Path Forward

Customer
Approach

Operations

Shift from 
selling seeds 

to a
solutions-

based
service model.

Reliable 
supplier at
industry-

leading costs 
and quality.

Responsibility

Socially and
environmentally

responsible
corporate 

citizen.

Growth

Leverage
multi-brand
strategy for

deeper 
market

penetration.

Creating a Better Tomorrow
We consistently develop superior varieties and innovative

solutions to enhance the farmer's income

NUZIVEEDU
SEEDS

Most Preferred Seed Brand. Always.

www.nuziveeduseeds.com
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Presentation on “Next-Generation Breeding Technologies for Global 
Markets”

Dr. Yunbi Xu, Senior Research Professor, Peking University, Institute of Advanced 
Agricultural Sciences, China

Highlights of the Presentation
•	 Rapid population growth and increasing food demand underscore the urgent 

need for advanced breeding technologies to accelerate the development of 
improved crop varieties and ensure global food security.

•	 Crop improvement is increasingly transitioning toward Breeding 4.0, which 
integrates genomics, biotechnology, speed breeding, artificial intelligence, 
and doubled haploid technology to accelerate genetic gain and facilitate the 
rapid development of completely homozygous lines, thereby significantly 
shortening breeding cycles.

•	 Advanced tools such as CRISPR/Cas9 genome editing and speed breeding 
under controlled environmental conditions enable precise modification of 
crop traits and substantially reduce generation time, thereby expediting the 
development of high-yielding and resilient crop varieties.

•	 The integration of genomics, phenomics, metagenomics, and enviromics 
with artificial intelligence and machine learning is fostering data-driven 
breeding through predictive modeling, trait analysis, and AI-based platforms 
such as BreedingGPT to support gene analysis, research insights, and 
informed breeding decisions.

•	 The future of crop breeding lies in the convergence of advanced breeding 
technologies, big data analytics, and AI-driven systems, which have the 
potential to transform crop improvement and enable the development of 
high-performing, climate-resilient varieties for global markets.

Day 1-Friday, February 27, 2026

Technical Session I
Research & Innovation- Driving Global Seed 

Competitiveness
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Presentation on “Public Private Partnership in Seed Innovation”

Dr. Sadawud Koonmanee, Executive Vice President, Charoen Pokphand Produce 
Co., Ltd., Thailand

Highlights of the Presentation
•	 Thailand has emerged as a prominent player in the global seed market, 

ranking among the leading seed-exporting nations, with field corn seed 
accounting for a significant share of exports valued at approximately USD 131 
million.

•	 The country is strategically working toward establishing itself as a global 
hub for tropical seed production and trade by strengthening innovation, 
infrastructure, and international collaborations.

•	 Strong public–private partnerships involving government agencies, 
universities, and private seed companies have significantly driven innovation 
in Thailand’s seed sector, particularly in germplasm development, hybrid 
evaluation programs, and enhanced seed production and quality systems.

•	 Multi-location trials conducted across 11 environments in Thailand assessed 
the performance of hybrid maize, with valuable germplasm contributions 
from Suwan Farm (Kasetsart University) and the Department of Agriculture 
(DOA) supporting hybrid development efforts.

•	 Thailand is reinforcing its seed ecosystem by enhancing seed production 
systems, processing facilities, quality assurance frameworks, and export and 
trade mechanisms to support the sustained growth of the seed industry.

•	 The country is actively promoting the adoption of modern breeding 
technologies, including conventional breeding, gene editing, genetic 
modification, and high-throughput screening techniques, to accelerate crop 
improvement and strengthen the competitiveness of its seed sector.

•	 In addition, Thailand is strengthening regulatory and quality assurance 
systems through the development of accreditation mechanisms for seed 
testing laboratories, field inspections, and seed health testing, while also 
initiating gene editing research and regulatory frameworks to advance next-
generation breeding technologies.
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Day 1-Friday, February 27, 2026

Technical Session II
Disruptive Technologies in Seed Innovations and 

Quality Management

Presentation on “Smart Seed Technologies for Seed Quality 
Enhancement”

Mr. Johan Van Asbrouck, Ex-Chair, APSA Standing Committee for Seed Technology, 
Executive President, Rung Rueng Consulting Co., Ltd. (Rhino Research), Bangkok, 
Thailand

Highlights of the presentation
•	 The seed industry is increasingly transitioning from conventional seed testing 

methods based on average sample performance to single-seed analysis, 
enabling more precise evaluation and improved seed sorting techniques.

•	 Advanced light-based analytical technologies, including chlorophyll 
fluorescence, oxygen measurement, multispectral imaging, and NIR 
spectroscopy, are being widely adopted for comprehensive seed quality 
assessment.

•	 Artificial Intelligence (AI) is enhancing seed analysis by processing large 
datasets, recognizing patterns, and enabling rapid and accurate evaluation 
of seed quality traits.

•	 Chlorophyll fluorescence technology plays a crucial role in assessing seed 
maturity, vigor, germination potential, longevity, and aging, while also 
supporting harvest timing and warehouse management decisions.

•	 Single-seed oxygen consumption analysis provides valuable insights into 
seed vigor, germination speed, energy production, imbibition time, and the 
uniformity of seed lots.

•	 Multispectral imaging technologies, such as RhinoVision, enable detailed 
evaluation of seed morphology, germination and vigor, technical and genetic 
purity, seed coating quality, as well as the detection of diseases and insect 
damage.

•	 Advanced seed analysis technologies facilitate the transformation of 
large volumes of raw data into actionable insights, improving seed quality 
management and breeding decisions.
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•	 Three key technologies highlighted for enhancing seed quality evaluation 
include chlorophyll fluorescence sensors (CF), oxygen-based respirometry 
systems (O₂ analysis), and multispectral imaging platforms such as 
RhinoVision (RVS).

Presentation on “Strengthening Seed Testing Laboratories and 
Quality Assurance for meeting Global Standards : A Strategic 
Roadmap for 2026”

Dr. Damrongvudhi Onwimol, Associate Professor, Department of Agronomy, 
Faculty of Agriculture, Kasetsart University, Bangkok, Thailand

Highlights of the Presentation
•	 The global seed sector is operating in a complex environment marked by 

economic slowdown, geopolitical fragmentation, and rising non-tariff 
barriers, requiring stronger compliance and trust in seed quality systems. 

•	 Seed testing laboratories play a critical role in ensuring physical purity, 
genetic purity, and standardized testing, which are essential for maintaining 
seed quality and enabling international seed trade.

•	 Germination testing remains the regulatory requirement for market 
access, while seed vigor testing is increasingly important for assessing seed 
performance under stress conditions and gaining a competitive advantage 
in premium export markets. 

•	 Adoption of advanced technologies such as multispectral imaging, 
hyperspectral imaging, drones, robotics, and AI-based analysis is transforming 
seed testing, improving accuracy in detecting seed purity, internal damage, 
and varietal identity.

•	 Precision technologies such as vision-guided robotics for detasseling in 
maize and drone-assisted pollination in hybrid rice production are improving 
efficiency and genetic purity in seed production systems. 

•	 Hyperspectral imaging and AI-based models enable rapid detection of 
hidden seed defects, internal damages, and varietal differences without 
traditional grow-out tests.

•	 Post-harvest seed quality management is being strengthened through the 
Dry Chain concept, using controlled drying and hermetic storage to extend 
seed longevity and maintain physiological quality. 

•	 The seed industry is evolving towards data-driven systems, where seeds 
are marketed as integrated products combining seed quality with digital 
traceability and data insights. 
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Day 2- Saturday, 28th February, 2026

Technical Session III
Policy and Regulatory Frameworks for Seed Trade

Presentation on “Strengthening India’s Seed Policy Architecture 
and Opportunities for Global Alignment”

Mr. Ajeet Kumar Sahu, Joint Secretary (Seeds), GoI

Highlights of the Presentation
•	 India is strengthening its seed policy framework to build a transparent, 

technology-driven, and globally aligned seed ecosystem that supports 
agricultural productivity and food security.

•	 The SATHI (Seed Authentication, Traceability and Holistic Inventory) Portal 
has been introduced to digitize breeder seed indent, improve coordination 
among stakeholders, and enhance transparency in seed production and 
distribution.

•	 The proposed New Seed Bill aims to modernize India’s seed legislation by 
strengthening seed quality regulation, improving certification systems, and 
promoting innovation in the seed sector with a greater role for the private 
sector. 

•	 The concept of Seed Aadhaar is being explored to create a unique digital 
identity for seed varieties and seed lots, enabling better traceability and 
preventing the circulation of spurious seeds.

•	 India is focusing on digital governance and traceability systems to improve 
seed quality monitoring and ensure that farmers receive authentic and high-
quality seeds.

•	 Harmonization of India’s seed regulatory framework with international seed 
quality and testing standards is being emphasized to support global trade 
and expand India’s seed export potential.

•	 Collaboration among government agencies, research institutions, and private 
seed companies is recognized as an essential approach for strengthening 
innovation and competitiveness in the seed sector.
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•	 Adoption of modern technologies such as biotechnology, digital tools, and 
advanced breeding techniques is being encouraged to accelerate crop 
improvement and enhance agricultural resilience.

•	 India aims to build a farmer-centric and globally competitive seed sector that 
promotes innovation, ensures quality assurance, and contributes to global 
food security.

Presentation on “Global Regulatory Trends Shaping Seed Innovation, 
IPR & Trade”

Mr. Rajvir Rathi, Vice Chairman, Federation of Seed Industry of India

Highlights of the Presentation

•	 India’s seed industry, valued at around USD 4 billion, is among the fastest 
growing globally, with private sector participation reaching about 65% in 
high value and hybrid crops. 

•	 The seed sector plays a critical role in addressing challenges like biotic and 
abiotic stresses through high-yielding hybrids, pest-resistant varieties, and 
bio-treated seeds, supported by increasing investments in research and 
development.

•	 The global seed market is expanding rapidly and is projected to grow 
significantly, driven by demand for food, feed, fiber, and fuel, as well as 
modernization of agriculture and rising seed replacement rates. 

•	 Despite strong domestic growth, India’s seed export currently accounts 
for less than 2% of global seed trade, indicating significant opportunities to 
expand exports. 

•	 Emerging technologies such as genomics, biotechnology, genome editing, 
digital agriculture, precision farming, remote sensing, and advanced seed 
technologies are transforming crop improvement and seed production 
systems. 

•	 The global seed business operates within a complex regulatory landscape 
involving multiple international frameworks and standards, which influence 
seed production, germplasm exchange, and international trade.
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Presentation on “Building Sustainable Business Growth Ethically 
with Strong Adherence to IPR and Legal Compliance”

Dr. Kirtan Y. Patel, Director (Research), Moti Seeds Pvt Ltd.

Highlights of the Presentation

•	 Sustainable business growth in the seed sector is intrinsically linked to ethical 
practices, as companies that operate with transparency and responsibility 
build enduring trust with farmers, regulators, and global partners creating 
long-term competitive advantages over short-term gains.

•	 An ethically governed and well-regulated industry is more likely to receive 
government support, policy flexibility, and global recognition, which is crucial 
as India aspires to emerge as a global seed hub.

•	 As a leading industry body, the National Seed Association of India plays a 
pivotal role in setting benchmarks for ethical conduct, compliance, and 
governance, thereby influencing not only its members but also shaping the 
broader trajectory of the seed industry in India.

•	 The NSAI has developed the framework of a national level Ethics Committee 
which  functions within a hybrid framework, integrating statutory provisions 
such as the Seeds Act, 1966 and the Protection of Plant Varieties and Farmers’ 
Rights Act, 2001 with self-regulatory mechanisms established by National 
Seed Association of India to ensure ethical conduct, compliance, and industry 
credibility.

•	 The Committee has been entrusted with key obligations, including ensuring 
legal compliance, enforcing the Code of Ethics, promoting fair trade 
practices, safeguarding intellectual property rights, addressing disputes, and 
upholding transparency and trust across the seed sector.

•	 To promote awareness, the EC adopts a multi-pronged strategy, conducting 
training programs, workshops, and outreach initiatives through National Seed 
Association of India, while leveraging digital platforms, field demonstrations, 
and institutional collaborations to educate stakeholders on ethical practices 
and legal provisions such as the Seeds Act, 1966, Seeds (Control) Order, 1983, 
PPV&FRA, 2001. 
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•	 Dispute resolution is carried out through a structured and transparent 
mechanism, involving formal complaint submission, preliminary assessment, 
detailed investigation, hearings with concerned parties, and issuance of 
recommendations or disciplinary actions by the Ethics Committee under 
National Seed Association of India, ensuring fairness, accountability, 
adherence to legal frameworks and referring the matter to the government 
in case of proved serious offences.
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Day 2- Saturday, 28th February, 2026

Technical Session IV
Global Opportunities, Investments & Future 

Growth of the Seed Sector

Presentation on “Global trends in Seed & Agri Biotech Innovations 
& Investments: What It Means for India”

Dr. G. Chaluvaraju, Asia Head- R&D-BASF NUNHEMS, India

Highlights of the Presentation
•	 The seed industry is rapidly transitioning into a strategic national infrastructure 

sector, playing a critical role in ensuring food security, climate resilience, and 
agricultural sustainability, much like energy or digital infrastructure in modern 
economies. The global seed market is projected to expand significantly—
from around $70 billion to over $100 billion by the 2030s, driven by rising 
food demand, technological advancements, and the need for resilient crop 
varieties.

•	 Major row crops such as cereals and oilseeds continue to dominate the 
market, primarily due to their large cultivation area and the concentration 
of high R&D investments aimed at improving yield, stress tolerance, and 
productivity. At the same time, specialty crops such as vegetables and pulses 
are benefiting from rapid advancements in controlled environment, leading 
to enhanced productivity and improved production efficiency.

•	 Emerging technologies such as gene editing, artificial intelligence and 
predictive breeding, speed breeding and automation are redefining breeding 
efficiency, enabling faster development of superior varieties with precision 
and reduced time-to-market.

•	 Consequently, investment strategies are evolving, with greater emphasis on 
precision breeding, digital agriculture, and high-impact technologies that 
offer long-term competitive advantages.
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•	 In this new landscape, competitive advantage is increasingly determined by 
access to capital, strength of intellectual property (IP), and alignment with 
supportive policy frameworks, rather than just operational efficiency.

•	 India possesses strong scientific expertise and research capabilities, but faces 
challenges in translating this potential into large-scale commercial success 
due to gaps in execution and investment.

•	 Private sector investment in R&D within India remains relatively low, limiting 
the pace of innovation and the ability to compete globally.

•	 Policy fragmentation and regulatory delays further hinder the 
commercialization of innovations, slowing down the transition from research 
to market deployment.

•	 These challenges collectively create a risk of India falling behind in the 
global agri-biotechnology race, especially as other countries accelerate their 
innovation ecosystems.

•	 Globally, leading seed companies invest approximately 9–14% of their revenue 
in research and development, reflecting a strong commitment to continuous 
innovation.

Presentation on “Structural Competitiveness and Strategic 
Trajectory of India’s Seed Export Sector”

Dr. S. Rajendra Prasad, Ex-Vice Chancellor, University of Agricultural Sciences, 
Bengaluru

Highlights of the Presentation
•	 Global demand for seeds is steadily increasing, fueled by population growth, 

rising food security concerns, and the urgent need to develop crops that can 
withstand climate variability and resource constraints.

•	 Vegetable seeds constitute a particularly high-value and high-demand 
segment globally, owing to their intensive cultivation, higher returns, and 
increasing consumer preference for diverse and nutritious diets.

•	 India is the world’s fifth-largest seed market and has one of the most thriving 
seed industries. Additionally, India’s seed sector grew at a compound annual 
growth rate (CAGR) of 10.9%.
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•	 Exports of seeds, particularly fruits and vegetables, have crossed ₹1,222 crore, 
indicating a strong and growing presence of India in international markets.

•	 Key export destinations include countries such as the United States, 
Netherlands, Bangladesh, United Arab Emirates, and Thailand, reflecting a 
diversified global footprint.

•	 The growth in global demand is further driven by shifts toward better 
nutrition, increasing adoption of biotechnology, and the widespread use of 
hybrid seeds that offer higher productivity and uniformity.

•	 India benefits from rich germplasm diversity and strong breeding expertise, 
enabling the development of a wide range of varieties suited to different 
agro-climatic conditions globally.

•	 Advancements in seed processing, packaging, and traceability systems are 
improving export quality and building global trust, which is essential for 
long-term market expansion.

•	 The regulatory ecosystem governing seed exports includes APEDA licensing, 
phytosanitary certifications, and approvals related to genetically modified 
organisms (GMOs), ensuring compliance with international standards.

•	 Recent policy initiatives, including BioE3 and efforts to streamline patent 
timelines, are strengthening India’s export competitiveness, especially in 
biotechnology-driven seed segments.

•	 The proposed Draft Seed Bill 2025 aims to modernize the regulatory 
framework by simplifying seed registration, certification, and traceability, 
thereby facilitating smoother domestic and export operations.

•	 The strongest export opportunities for India lie in regions such as the Middle 
East, Africa, South Asia, and Southeast Asia, where demand for affordable 
and adaptable seed varieties is rapidly increasing.

•	 However, success in seed exports critically depends on efficient logistics, 
robust certification systems, and stringent quality assurance mechanisms, 
which are key to maintaining competitiveness.
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Presentation on “The role of National/Regional Associations in 
Exploring Global Opportunities for the Seed Sector to Achieve 
Sustainable Growth”

Ms. Francine Sayoc, Executive Director, APSA

Highlights of the Presentation
•	 Seed associations play a pivotal role in enabling global growth of the seed 

sector, acting as key facilitators that connect industry stakeholders, promote 
best practices, and support the expansion of seed trade across international 
markets.

•	 APSA actively promote sustainable agriculture by encouraging the 
production and distribution of high-quality seeds, which are essential for 
improving productivity, ensuring food security, and addressing environmental 
challenges.

•	 The membership base of most seed associations primarily comprises seed 
enterprises with strong research and development capabilities, making 
them important drivers of innovation and technological advancement in the 
sector.

•	 Overall, the growth of the seed industry is increasingly driven by innovation, 
international trade, and collaborative efforts, all of which are strengthened 
through the active involvement of associations.

•	 However, the industry faces significant barriers such as technical barriers 
to trade and fragmented regulatory frameworks across countries, which 
complicate the smooth movement of seeds globally. The lack of structured 
knowledge exchange and professional development opportunities also 
slows industry progress, reducing the ability of stakeholders to adopt new 
practices and technologies effectively. Furthermore, low levels of trust, 
industry isolation, and weak collective action can hinder coordinated 
growth, making it difficult to address common challenges at scale.

•	 In this context, seed associations act as a crucial bridge between industry, 
government, and markets, facilitating dialogue, coordination, and alignment 
among stakeholders.

•	 Associations play a key role in policy advocacy and regulatory 
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harmonization, ensuring that industry concerns are effectively represented 
and that policies support innovation and trade. They also promote public–
private partnerships, which are essential for accelerating innovation, scaling 
technologies, and addressing complex agricultural challenges.

•	 Associations also support intellectual property protection and plant variety 
rights frameworks, encouraging innovation by safeguarding breeders’ 
interests. They facilitate access to genetic resources and emerging 
technologies, enabling members to remain competitive in a rapidly evolving 
global landscape.

•	 Ultimately, seed associations play a vital role in building trust, fostering 
collaboration, and strengthening the overall ecosystem, thereby driving 
sustainable and inclusive growth in the global seed industry.

Presentation on “Artificial Intelligence for Agricultural 
Development and Farmer’s Prosperity with Special Reference to 
Seed Supply Chain”

Dr. Kavya Dashora, Associate Professor, Centre for Rural Development and 
Technology, Yardi School of Artificial Intelligence, IIT Delhi

Highlights of the Presentation
•	 Artificial Intelligence (AI) is emerging as a transformative enabler of 

efficiency and precision in agriculture, reshaping how decisions are made 
across the value chain, from research and breeding to production and 
distribution.

•	 The seed industry stands to benefit immensely from data-driven decision-
making, as AI enables the analysis of vast and complex datasets to improve 
accuracy, reduce uncertainty, and optimize outcomes.

•	 One of the most significant applications of AI is in predictive breeding, 
where advanced algorithms can forecast desirable traits and accelerate the 
selection process, thereby shortening breeding cycles.

•	 The integration of AI with genomics is further enhancing the precision 
of crop improvement, enabling breeders to identify gene–trait associations 
more accurately and develop superior varieties with targeted characteristics.

•	 Beyond breeding, AI plays a crucial role in precision agriculture, supporting 
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optimized use of inputs such as water, fertilizers, and pesticides, which 
improves efficiency while reducing environmental impact.

•	 AI-driven tools also enhance yield prediction and crop performance 
forecasting, allowing farmers and companies to make proactive and 
informed decisions under varying climatic and market conditions.

•	 The adoption of digital technologies is enabling real-time monitoring 
across the entire seed lifecycle, from seed production and processing to 
distribution and on-field performance tracking.

•	 Traceability systems play a critical role in guaranteeing seed quality, 
authenticity, and compliance, helping to eliminate counterfeit or 
substandard seeds from the market.

•	 Technologies such as blockchain and digital tracking systems are 
enhancing end-to-end supply chain visibility, enabling stakeholders to track 
seed movement and performance across multiple stages and geographies.

•	 In India, the adoption of AI in the seed and agriculture sector is still at 
a nascent stage but is growing rapidly, driven by increasing digitalization 
and policy support.
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Key Recommendations
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Technical Session I- Research & Innovation- Driving Global Seed 
Competitiveness

Chair: Dr. A. K. Singh, Emeritus Professor, Division of Genetics, ICAR-IARI
Moderator: Dr. Sanjay Kumar, Advisor, Beej Anusandhan Kendra, IFFCO, 
Gandhinagar

Key Speakers: 
Dr. Yunbi Xu, Senior Research Professor, Peking University, Institute of Advanced 
Agricultural Sciences, China

Dr. Sadawud Koonmanee, Executive Vice President, Charoen Pokphand Produce 
Co., Ltd., Thailand

•	 The integration of speed breeding with CRISPR-based genome editing 
enables precise and rapid development of climate-resilient, high-yielding, 
and nutritionally improved crops, significantly accelerating progress toward 
sustainable global food security.

•	 Strengthen data-driven and molecular breeding approaches through the 
integration of multi-omics (genomics, phenomics, enviromics, metagenomics) 
and molecular design strategies to enhance selection accuracy and develop 
superior varieties.

•	 Develop smart breeding and research infrastructure including controlled 
environments, high-throughput phenotyping platforms, advanced 
computational systems, and modern seed production and processing 
facilities.

•	 Accelerate the development of climate-resilient and high-quality crop 
varieties by prioritizing traits related to abiotic and biotic stress tolerance, 
productivity, and nutritional value.

•	 Strengthen seed quality, certification, and phytosanitary systems through 
accredited testing laboratories, robust inspection frameworks, and global 
standard compliance to support quality assurance and trade.

•	 Promote strong policy support and public–private partnerships to drive 
innovation, technology transfer, and the growth of biotechnology and smart 
agriculture.

•	 Enhance collaboration and knowledge transfer among research institutions, 
academia, and the seed industry for sharing technologies, germplasm 
exchange, and best global practices.
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Technical Session II - Disruptive Technologies in Seed Innovations 
and Quality Management

Chair: Dr. P.K. Singh, Agriculture Commissioner, DAFW, MoA&FW, GoI
Moderator: Dr. S. Rajendra Prasad, Former Vice-Chancellor, University of 
Agricultural Sciences, Bengaluru

Key Speakers: 
Mr. Johan Van Asbrouck, Ex-Chair, APSA Standing Committee for Seed 
Technology, Executive President, Rung Rueng Consulting Co., Ltd. (Rhino 
Research), Bangkok, Thailand

Dr. Damrongvudhi Onwimol, Associate Professor, Department of Agronomy, 
Faculty of Agriculture, Kasetsart University, Bangkok, Thailand

•	 Adopt advanced and precise seed quality assessment approaches by 
moving towards single-seed analysis and early detection of parameters such 
as vigor, dormancy, and seed health within quality control systems.

•	 Leverage AI, automation, and digital analytics in seed testing to transform 
data into actionable insights, improving accuracy, efficiency, and decision-
making.

•	 Invest in advanced analytical and imaging technologies including 
chlorophyll sensors, oxygen respirometers, and multispectral/hyperspectral 
imaging for rapid and precise seed quality evaluation.

•	 Utilize analytical tools for end-to-end seed management to support critical 
decisions on harvest timing, storage management, and seed lot optimization.

•	 Digitize and modernize seed testing laboratories by integrating automation, 
AI, and digital data systems to enhance traceability and operational efficiency.

•	 Align seed testing protocols with international standards such as ISTA to 
ensure global acceptance and facilitate international trade.

•	 Implement robust seed storage and handling systems including the Dry 
Chain approach to maintain quality during storage, transport, and distribution.

•	 Strengthen global collaboration and leadership in seed testing particularly 
for tropical crops to ensure uniform standards and harmonized practices.

•	 Enhance supply chain resilience and export readiness by diversifying 
markets and addressing geopolitical risks and emerging trade barriers.
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Technical Session III - Policy and Regulatory Frameworks for Seed 
Trade
 
Chair: Dr. Ravi Khetarpal, Executive Director, APAARI
Moderator: Mrs. K.K. Tara, Head IP & Regulatory Affairs, NSL, Hyderabad

Key Speakers:
Mr. Ajeet Kumar Sahu, Joint Secretary (Seeds), GoI

Mr. Rajvir Rathi, Vice Chairman, Federation of Seed Industry of India

Dr. Kirtan Y. Patel, Director (Research), Moti Seeds Pvt Ltd.

•	 Strengthen digital governance and traceability systems by expanding 
platforms like SATHI and leveraging digital tools to improve transparency, 
coordination, and accountability across the seed value chain.

•	 Modernize and harmonize regulatory frameworks by accelerating the 
release and implementation of  New Seed Bill, aligning with global standards, 
and adopting science-based, data-driven policies to support innovation and 
trade.

•	 Promote advanced breeding and innovation ecosystems by encouraging 
biotechnology, genomics, genome editing, and supporting agri-startups 
and digital agriculture solutions.

•	 Enhance seed quality assurance systems by strengthening certification, 
testing, and monitoring frameworks to ensure availability of high-quality 
seeds to farmers.

•	 Foster strong multi-stakeholder collaboration among government, 
research institutions, private sector, and startups to accelerate innovation 
and strengthen the seed value chain.

•	 Develop balanced and enabling policy frameworks that protect farmer 
interests while promoting industry growth, innovation, and global 
competitiveness.

•	 Institutionalize ethics, transparency, and accountability across the sector 
through clear codes of conduct, responsible business practices, and trust-
building measures.
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•	 Strengthen governance and the role of NSAI by empowering it to lead 
in setting standards, ensuring compliance, and promoting industry-wide 
ethical practices.

•	 Adopt a hybrid regulatory approach integrating statutory provisions with 
strong self-regulatory mechanisms for effective compliance and governance.

•	 Enhance the effectiveness of the Ethics Committee to oversee compliance, 
enforce ethical standards, protect IPR, and ensure fair trade practices.

•	 Build capacity and awareness across stakeholders through training 
programs, workshops, digital outreach, and field-level engagement.

•	 Establish robust dispute resolution and enforcement systems with 
transparent procedures, clear accountability, and defined penalties for non-
compliance.

Technical Session IV - Global Opportunities, Investments & Future 
Growth of the Seed Sector

Chair: Dr. M. Prabhakar Rao, President, NSAI & Dr. Jai Singh, GS, NSAI
Moderator: Mr. Chetan Joshi, Managing Director, BBSSL

Key Speakers:
Dr. G. Chaluvaraju, Asia Head- R&D-BASF NUNHEMS, India

Dr. S. Rajendra Prasad, Ex-Vice Chancellor, University of Agricultural Sciences, 
Bengaluru

Ms. Francine Sayoc, Executive Director, APSA

Dr. Kavya Dashora, Associate Professor, Centre for Rural Development and 
Technology, Yardi School of Artificial Intelligence, IIT Delhi

•	 Strengthen R&D and innovation ecosystem through supportive policies 
for increasing private investment (8–12% of revenue), developing shared 
infrastructure, adopting global best practices, and aligning capital, policy, 
and science.

•	 India should invest at least 2–3% of its GDP in Research & Development (R&D) 
to strengthen innovation capacity, enhance technological self-reliance, and 
accelerate advancements in critical sectors.

•	 Build global competitiveness in seed exports through focus on high-value 
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horticulture crops, phased export strategies, market diversification, and 
expansion into emerging regions.

•	 Enhance quality, certification, and compliance systems by leveraging OECD 
standards, ensuring phytosanitary compliance, strengthening IP protection, 
and establishing dedicated regulatory mechanisms.

•	 Develop robust supply chain, logistics, and traceability systems including 
temperature-controlled infrastructure, digital tracking (QR/blockchain), and 
end-to-end transparency.

•	 Leverage policy support and risk management tools by utilizing government 
incentives, export financing, regulatory harmonization, and financial 
instruments like hedging and insurance.

•	 Enhance market intelligence and industry coordination by developing data-
driven systems, improving decision-making, and fostering trust, transparency, 
and a unified industry voice.

•	 Accelerate adoption of AI and digital technologies in breeding, genomics, 
phenotyping, and supply chain systems to improve precision and efficiency.
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Programme Schedule of the CEO Conclave

Time (PM) Speakers Topic

2:00 - 3.00 Registration

3:00 - 3.05 Lamp Lighting

3:05 - 3:10 Mr. Satish Kagliwal Welcome of the Guests

3:10 - 3.20 Dr. M. Prabhakar Rao Opening Remarks

3:20 - 3.35 RMG Mileage Leadership Alignment

3:35 - 5:15 RMG Mileage Leadership Bytes

5:15 – 5:30                                                 Break

5:30 - 6:00 Mr. Ram Kaundinya 
Partner, AgVaya

Building a World Class Seed and 
Biotech Industry in India

6:00 - 7:30 RMG Mileage The Winning Bid 
IPL Style Auction Game

7:30 - 7:45 RMG Mileage Integrated Leadership  
Synthesis

7:45 Vote of Thanks

8:00                                                Dinner

Indian Seed Congress 2026
CEO Conclave

Thursday, 26th February, 2026

Annexure-I
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Indian Seed Congress 2026
Seed Innovations - Reaching Global

Programme Schedule of the Technical Sessions

Day 1-Friday, 27th February, 2026

Time Event

8:30 AM-9:30 AM Registration

9:30 AM-10:15 AM Opening Session and Inauguration of Trading Table/Exhibition Hall 

10:15 AM-10:45 AM Tea Break

Technical Session I: Research & Innovation- Driving Global Seed Competitiveness
Time: 10:45 AM – 1:00 PM
Chair: Dr. A. K. Singh, Emeritus Professor, Division of Genetics, ICAR-IARI
Moderator: Dr. Sanjay Kumar, Advisor, Beej Anusandhan Kendra, IFFCO, Gandhinagar

10:45 AM – 10:55 AM Opening Remarks by Moderator

SN Duration Topic Speaker

1. 10:55 AM – 11:25 AM Next-Generation Breeding 
Technologies for Global Markets

Dr. Yunbi Xu 
Senior Research Professor, 
Peking University Institute of 
Advanced Agricultural Sciences, 
China

2. 11:25 AM – 11:55 AM Preparing for Future: 
Advancements in Product 
Evaluation

Dr. Taweesak Pulam 
Managing Director,  
Thai Seed Research Company 
Limited

3. 11:55 AM – 12:25 PM Public Private Partnership in Seed 
Innovation

Dr. Sadawud Koonmanee  
Executive Vice President, 
Charoen Pokphand Produce Co., 
Ltd., Thailand

4. 12:25 PM – 12:40 
PM

Interaction of Moderator with Panelists on Key Industry Issues

12:40 PM – 1:00 PM Q&A and closing remarks of the Chair

Lunch: 1:00 PM – 2:30 PM

Annexure-II
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Technical Session II: Disruptive Technologies in Seed Innovations and Quality Management
Time: 2:30 PM – 4:30 PM
Chair: Dr. P. K. Singh, Agriculture Commissioner, DAFW, MoAFW, GoI 
Moderator: Dr. S. Rajendra Prasad, Ex Vice Chancellor, UASB

2:30 PM – 2:40 PM Opening Remarks by Chair/Co-chair

SN Duration Topic Speaker

1. 2:40 PM – 3:10 PM Smart Seed Technologies for 
Seed Quality Enhancement

Mr. Johan Van Asbrouck 
(Ex-Chair, APSA Standing 
Committee for Seed Technology), 
Executive President, Rung 
Rueng Consulting Co., Ltd. (Rhino 
Research), Bangkok, Thailand

2. 3:10 PM – 3:40 PM Strengthening Seed Testing 
Laboratories and Quality 
Assurance for meeting Global 
Standards : A Strategic Roadmap 
for 2026

Dr. Damrongvudhi Onwimol 
Associate Professor, Department 
of Agronomy, Faculty of 
Agriculture 
Kasetsart University, Bangkok, 
Thailand

3. 3:40 PM – 4:10 PM Interaction of Moderator with Panelists on Key Industry Issues

4:10 PM – 4:30 PM Q&A and Closing Remarks by Chair

Tea Break: 4:30 PM – 05:00 PM

4:30 PM – 5:30 PM Close group meeting with Taiwan Seed Trade Association/ Industry 
Representatives 
(On Registration Basis) 

5:30 PM – 7:00 PM Trading/Business Activities

7:00 PM Onwards Cultural Program & Welcome Dinner
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Day 2- Saturday, 28th February, 2026
   9:30 AM – 11:00 AM  Industry Business Showcase 

Tea Break- 11:00 AM-11:30 AM

Technical Session III: Policy and Regulatory Frameworks for Seed Trade
11:30 AM – 1:15 PM
Chair:  Dr. Ravi Khetarpal, Executive Director, APAARI
Moderator: Mrs. K. K. Tara, Head IP & Regulatory Affairs, NSL Hyderabad

11:30 AM – 11:40 AM Opening Remarks by Moderator

SN Duration Topic Speaker

1. 11:40 AM – 12:00 Noon
Strengthening India’s Seed Policy 
Architecture and Opportunities for 
Global Alignment

Mr. Ajeet Kumar Sahu 
Joint Secretary (Seeds), 
GoI

2. 12:00 Noon – 12:20 PM
Global Regulatory Trends Shaping 
Seed Innovation, IPR & Trade

Mr. Rajvir Rathi 
Vice Chairman, 
Federation of Seed 
Industry of India 

3. 12:20 PM – 12:40 PM

Building Sustainable Business 
Growth Ethically, with Strong 
Adherence to IPR and Legal 
Compliance

Dr. Kirtan Y. Patel 
Director (Research), Moti 
Seeds Pvt Ltd.

4. 12:40 PM – 12:55 PM Interaction of Moderator with Panelists on Key Industry Issues

12:55 AM – 1:15 PM Q&A and Closing Remarks by Chair

Lunch: 1:15 PM – 2:30 PM

Technical Session IV:  Global Opportunities, Investments & Future Growth of the Seed Sector
Time: 2:30 PM – 4:15 PM 
Chair: Dr. M. Prabhakar Rao, President, NSAI & Dr. Jai Singh, GS, NSAI
Moderator: Mr. Chetan Joshi, Managing Director, BBSSL 

2:30 PM – 2:40 PM Opening Remarks by Moderator

SN Duration Topic Speaker

1. 2:40 PM – 2:55 PM Global trends in Seed & Agri Biotech 
Innovations &
Investments: What It Means for India

Dr. G. Chaluvaraju 
Asia Head- R&D-BASF 
NUNHEMS, India 

2. 2:55 PM – 3:10 PM Structural Competitiveness and 
Strategic Trajectory of India’s Seed 
Export Sector

Dr. S. Rajendra Prasad 
Ex-Vice Chancellor, 
University of Agricultural 
Sciences, Bengaluru
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3. 3:10 PM – 3:25 PM The role of National/Regional 
Associations in Exploring Global 
Opportunities for the Seed Sector to 
Achieve Sustainable Growth

Ms. Francine Sayoc 
Executive Director, APSA

4. 3:25 PM – 3:40 PM Artificial Intelligence for Agricultural 
Development and Farmers' Prosperity 
with Special Reference to Seed Supply 
Chain

Dr. Kavya Dashora 
Associate Professor, 
Centre for Rural 
Development and 
Technology, Yardi School 
of Artificial Intelligence, 
IIT, Delhi

3:40 PM – 3:55 PM Interaction of Moderator with Panelists on Key Industry Issues

3:55 PM – 4:15 PM Q&A and Closing Remarks by Chair

Tea Break: 4:15 PM – 4:45 PM

4:15 PM – 5:15 PM Close group meeting with Bangladesh Seed Association (BSA)/ 
Industry Representatives (On Registration Basis) 

5:15 PM – 6:15 PM Valedictory Session and Awards Ceremony   

7:00 PM Onwards Cultural Program & Gala Dinner



Notes
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