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Dr. Venuprasad Ramaiah is an Indian plant geneticist and rice breeder who heads the Fit-for-Future 
Genetic Resources cluster at the International Rice Research Institute (IRRI) in the Philippines. Since 
joining IRRI in 2018, he has overseen the International Rice Genebank, the world’s largest rice genetic 
collection with over 132,000 accessions, leveraging rice biodiversity to develop climate-resilient varieties. 
Previously, Dr. Ramaiah served as Principal Scientist at the Africa Rice Center, where he released eight 
high-yielding, stress-tolerant rice varieties across West and Central Africa. His work supports sustainable 
agriculture and addresses climate challenges through improved rice varieties for global food security.
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Plant genetic resources are essential for food security and environmental sustainability, and genebanks play 
a crucial role in their conservation. However, genebanks worldwide are often underutilized; for example, 
only 5% of the 132,000 rice samples conserved at IRRI’s International Rice Genebank (IRG) have been 
actively used in breeding programs. Addressing climate change challenges requires accelerating the 
effective use of genebank resources. While genebanks primarily focus on conserving genetic diversity, they 
also play a vital role in enhancing germplasm utilization by generating critical trait information. Traditional 
germplasm evaluation, however, relies on manually assessing limited traits, which is time-intensive and 
costly.

This presentation will outline IRRI’s strategic approaches to harness genetic resources for breeding resilient 
rice, focusing on three key areas:

Unlocking Novel Variation: The IRG collection includes unique, yet-to-be-utilized traits. Efforts to 
identify and leverage these traits for breeding novel rice varieties will be discussed.

Exploiting Genotype by Environment (GxE) Interactions: Our recent work in Southeast Asia highlights 
the value of exotic genetic resources. We will cover strategies to rapidly deploy genetic variation that 
leverages GxE interactions, boosting breeding outcomes.

Applying AI/ML in Genebanking: Artificial intelligence (AI) and machine learning (ML) are 
transforming genebank operations. This section will discuss the progress of AI-driven genebank 
practices, including curation, characterization, and subset selection. At IRG, we are integrating AI-
driven systems with high-throughput phenotyping to streamline the screening of rice samples for 
climate-resilient traits. As a pilot study, we showcase the application to screen for tolerance to flood, 
drought, and salinity stresses. In 2024 alone, about half of IRG’s collection was screened for these 
traits.
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Dr. Yoshihiro Matsuoka is a Professor at the Graduate School of Agricultural Science at Kobe University, 
Japan. Dr. Matsuoka uses wheat and its relatives as a model system to study the mechanisms for polyploid 
species formation. His current research interests include understanding how wild wheat populations are 
structured, investigating the adaptive mechanisms in wild wheats, exploring the genetic and ecological 
nature of the origins of common wheat, and finding ways to better utilize wheat genetic resources in 
breeding. To address questions related to these interests, he conducts cross-experiments and applies 
evolutionary and quantitative genetic analyses.
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