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Abstracts

The climate-adaptive crop breeding market is gaining momentum due to the growing

need to develop resilient crop varieties capable of withstanding the increasing impacts

of climate change. Rising temperatures, irregular rainfall, droughts, and flooding are

threatening global food security, making traditional breeding methods insufficient to

meet future demand. Advances in genomics, gene editing, phenotyping, and AI-driven

predictive modeling are accelerating the development of crops with enhanced tolerance

to environmental stress, improved yield stability, and superior nutritional quality.

Integrating digital tools, remote sensing, and high-throughput screening allows breeders

to identify and select desirable traits faster and more accurately. While adoption is

increasing, challenges such as high R&D costs, regulatory complexities, and

infrastructure limitations remain; nevertheless, innovation, government initiatives, and

growing investment in sustainable agriculture continue to drive market growth.

Market Overview

The climate-adaptive crop breeding market revenue was $6,751.4 million in 2024 and is

expected to reach $20,546.6 million by 2035, growing at a CAGR of 10.46% during the

forecast period (2025-2035). The climate-adaptive crop breeding market is emerging as

a vital solution to global agricultural challenges posed by changing climatic conditions,

including drought, heat, flooding, and unpredictable seasonal patterns. By combining

advanced genomics, phenotyping technologies, and AI-driven predictive models,

climate adaptive breeding enables the development of crop varieties that maintain high

yield, nutritional quality, and resilience under extreme environmental stress. These
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innovations allow breeders to rapidly identify stress-tolerant traits, accelerate

selection cycles, and optimize breeding strategies across diverse agro-climatic zones.

The market growth has been further supported by digital data integration, remote

sensing, and high-throughput screening, which collectively enhance precision, reduce

time-to-market, and ensure sustainable productivity. By focusing on crops critical to

global food security, this sector empowers farmers and agribusinesses to mitigate

climate risks, stabilize supply chains, and strengthen long-term agricultural resilience.

Industrial Impact

The climate-adaptive crop breeding market is transforming agricultural production by

shifting crop development from traditional, trial-and-error approaches to data-driven,

precision breeding strategies. By leveraging genomics, phenomics, AI-based predictive

modeling, and high-throughput screening, breeders can rapidly identify traits for

drought, heat, salinity, and pest resilience, enabling the development of climate-resilient

crop varieties.

A major industrial impact is on agricultural resilience and productivity. Climate-adaptive

breeding allows large agribusinesses to secure stable yields across variable climates,

optimize resource use, and reduce losses from extreme weather events. Smallholder

farmers benefit from improved crop varieties that maintain nutritional value and yield

under environmental stress, enhancing food security and livelihood stability.

Furthermore, integration of digital breeding platforms and remote sensing accelerates

decision-making, shortens breeding cycles, and supports scalable, sustainable farming

practices. Collectively, these advancements are driving the modernization of crop

development, increasing efficiency, and strengthening the overall resilience of global

agricultural systems.

Market Segmentation:

Segmentation 1: By Application

Farmers and Growers

Agri-Businesses and Cooperatives

Research and Academia

Others
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Farmers and Growers Segment Leads the Market (by Application)

Farmers and growers are at the forefront of the climate-adaptive crop breeding market,

as they directly experience the financial and operational impacts of climate volatility,

including yield losses, quality reductions, delayed planting or harvesting, and higher

input risks. This gives them a strong incentive to adopt resilient crop varieties at the field

level. Enhanced seed traits such as heat, drought, flood, and salinity tolerance, early

maturity, and disease resistance represent a low-barrier, repeatable intervention that

can be seamlessly integrated into existing farming practices without significant capital

investment. The benefits are immediate, translating into more stable yields and

predictable income. With climate shocks becoming increasingly frequent, growers are

now viewing varietal selection as a key risk-management strategy, alongside irrigation

management, agronomic practices, and crop insurance.

Segmentation 2: By Crop Type

Cereals

Fruits and Vegetables

Legumes

Others

Cereals Segment Dominates the Market (by Crop Type)

Cereals dominate the climate-adaptive crop breeding market because they form the

backbone of global food security, being staple grains such as wheat, rice, and maize

that feed billions worldwide. Their large-scale cultivation, high economic value, and

direct vulnerability to climate extremes, such as heat, drought, flooding, salinity, and

emerging pests, make climate-resilient improvements critical. Modern breeding

technologies, including genomic selection, speed breeding, and advanced gene-editing

techniques, are particularly effective in cereals because these crops have well-

characterized genomes, extensive germplasm collections, and high breeding potential.

These innovations accelerate breeding cycles, increase genetic gain, and enable

targeted improvements in complex traits such as stress tolerance, yield stability, and
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disease resistance. Additionally, major cereal-growing countries like China, India, the

U.S., Brazil, and Russia have heavily invested in both public and private breeding

programs, further consolidating cereals’ dominance in the climate-adaptive crop

breeding market. The combination of scientific feasibility, large-scale impact, and urgent

climate-driven demand ensures that cereals remain the primary focus of breeding

innovations.

Segmentation 3: By Traits

Drought Tolerance

Heat Tolerance

Flood Tolerance

Others

Drought Tolerance Segment Dominates the Market (by Traits)

Drought tolerance is the leading focus in climate-adaptive crop breeding because water

stress represents the most frequent and widespread climatic challenge in agriculture,

affecting both rainfed and irrigated systems through irregular rainfall, extended dry

periods, and declining groundwater availability. Its economic impact is highly visible,

reducing yields, lowering grain quality and size, and increasing the risk of crop failure,

which drives farmers to prioritize varieties that maintain stable production under

moisture-limited conditions. From a breeding perspective, drought-resilient traits are

applicable across major cereals and pulses and provide benefits across diverse

geographies, making them the most scalable and high-impact target for public breeding

programs and commercial seed companies.

Segmentation 4: By Breeding Technique

Genome Editing

Conventional Breeding

Maker-Assisted Breeding
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Mutation Breeding

Others

Conventional Breeding Segment Dominates the Market (by Breeding Technique)

Conventional breeding remains the primary approach in climate-adaptive crop

development because it is widely accepted and faces minimal regulatory hurdles,

enabling the large-scale release of new varieties across countries. It builds on well-

established public institute and seed company pipelines, extensive field trial networks,

and strong farmer trust, allowing faster commercialization compared with methods that

require additional biosafety approvals or face trade restrictions. Moreover, it is cost-

effective for combining key resilience traits such as drought, heat, and disease

tolerance using proven selection techniques, particularly in crops and regions where

advanced biotech infrastructure or regulatory approval timelines are still limiting factors.

Segmentation 5: By Region

North America

Europe

Asia-Pacific

Rest-of-the-World

Asia Pacific Region Leads the Market (by Region)

Asia-Pacific leads the climate-adaptive crop breeding market because climate stress is

a pressing constraint and food security is a national priority, driving governments and

public research institutions, often in collaboration with CGIAR centers and local seed

companies, to rapidly develop and scale stress-tolerant varieties (heat, drought, flood,

salinity) for staple crops. “Seed-only” resilience solutions are particularly impactful, as

they improve productivity without requiring significant farm capital investment. Dense

breeding networks, enhanced genomics and phenotyping capabilities, and efficient seed

distribution and extension systems enable rapid deployment during climate shocks,

while digital advisory tools increasingly help farmers match varieties to specific micro-
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climates.

Recent Developments in the Climate-Adaptive Crop Breeding Market

In August 2025, BASF partnered with the Indian Council of Agricultural

Research Central Rice Research Institute to run climate-smart rice trials in

Odisha and Jharkhand, evaluating alternate wetting and drying and herbicide-

tolerant rice to cut emissions and sustain yield.

In September 2024, Corteva, Inc. and Pairwise partnered to advance gene-

editing solutions in agriculture, aiming to support farmers, enhance

sustainability, and benefit consumers. This collaboration leverages precise DNA

improvements to help growers tackle food production challenges, including

climate-related pressures.

How can this report add value to an organization?

Product/Innovation Strategy: Players in the climate-adaptive crop breeding market are

focusing on developing advanced breeding platforms that integrate genomics,

phenomics, AI-driven predictive modeling, and high-throughput phenotyping. Key

innovations include speed breeding, gene-editing techniques like CRISPR and base

editing, and digital tools for genotype-to-phenotype prediction. Companies and research

institutions are also investing in collaborations with public research centers, seed

companies, and technology providers to enhance trait discovery, accelerate variety

development, and ensure scalability. The strategy emphasizes precision, efficiency, and

adaptability, delivering climate-resilient crops with measurable yield stability and stress

tolerance.

Growth/Marketing Strategy: Market growth is driven by rising climate stress,

government-supported breeding programs, and increasing demand for resilient staple

crops. Stakeholders leverage demonstration trials, farmer outreach programs, and

digital advisory platforms to raise awareness of climate-adaptive varieties. Expansion

strategies include targeting high-risk geographies, integrating seed distribution with

extension services, and focusing on high-value traits like drought, heat, and disease

tolerance. Marketing emphasizes the economic and risk-management benefits of

climate-resilient crops, highlighting stable yields, income protection, and alignment with

sustainable farming practices.
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Competitive Strategy: Leading firms differentiate through advanced genomics pipelines,

proprietary breeding technologies, and strong public-private partnerships. Competitive

benchmarking focuses on trait portfolio breadth, speed of variety release, regional

coverage, and adoption by large-scale and smallholder farmers. Companies strengthen

their position through collaborations with research institutions, licensing of gene-editing

platforms, and integration with digital advisory and seed distribution networks. Success

depends on combining scientific innovation with scalable deployment, farmer trust, and

responsiveness to emerging climate risks.

Research Methodology

Data Sources

Primary Data Sources

The primary sources involve industry experts from the climate-adaptive crop breeding

market and various stakeholders in the ecosystem. Respondents such as CEOs, vice

presidents, marketing directors, and technology and innovation directors have been

interviewed to obtain and verify both qualitative and quantitative aspects of this research

study.

The key data points taken from primary sources include:

validation and triangulation of all the numbers and graphs

validation of report segmentation and key qualitative findings

understanding the competitive landscape

validation of the numbers of various markets for market type

percentage split of individual markets for geographical analysis

Secondary Data Sources

This research study involves the usage of extensive secondary research, directories,

company websites, and annual reports. It also makes use of databases, such as

Hoovers, Bloomberg, Businessweek, and Factiva, to collect useful and effective
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information for an extensive, technical, market-oriented, and commercial study of the

global market. In addition to core data sources, the study referenced insights from

reputable organizations and websites such as the International Alliance for Climate

Smart Agriculture (GACSA), Climate Resilient Agriculture Virtual Club (CRAgVC), and

Climate Resilient Food Systems Alliance (CRFS), among others, to understand trends

in smart farming and sustainability impacting climate-adaptive crop breeding adoption.

Secondary research was done to obtain crucial information about the industry’s value

chain, revenue models, the market’s monetary chain, the total pool of key players, and

the current and potential use cases and applications.

The key data points taken from secondary research include:

segmentations and percentage shares

data for market value

key industry trends of the top players in the market

qualitative insights into various aspects of the market, key trends, and emerging

areas of innovation

quantitative data for mathematical and statistical calculations

Data Triangulation

This research study involves the usage of extensive secondary sources, such as

certified publications, articles from recognized authors, white papers, annual reports of

companies, directories, and major databases, to collect useful and effective information

for an extensive, technical, market-oriented, and commercial study of the climate-

adaptive crop breeding market. The process of market engineering involves the

calculation of the market statistics, market size estimation, market forecast, market

crackdown, and data triangulation (the methodology for such quantitative data

processes has been explained in further sections). The primary research study has

been undertaken to gather information and validate the market numbers for

segmentation types and industry trends of the key players in the market.

Key Market Players and Competition Synopsis
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The climate-adaptive crop breeding market is becoming increasingly competitive, driven

by rising climate risks, demand for resilient crop varieties, and rapid adoption of modern

breeding technologies. Key players have focused on integrating speed breeding,

genomic selection, CRISPR-based gene editing, and high-throughput phenotyping to

accelerate variety development and enhance trait precision. In 2024, Corteva expanded

its Granular platform to include climate-resilient wheat and maize varieties, leveraging

genomic prediction and digital advisory tools for farmer adoption. Similarly, Bayer’s

Climate FieldView integrated predictive breeding insights with regional agronomic data

to guide the selection of drought- and heat-tolerant varieties. Meanwhile, Syngenta

advanced its gene-editing programs and public-private collaborations to release flood-

and salinity-tolerant rice varieties, strengthening its position in Asia’s high-priority

climate-sensitive markets.

Some prominent names established in this market are:

BASF SE

Bayer AG

Corteva Inc.

DLF

Inari Agriculture Inc.

Syngenta Group Co Ltd.

East-West Seed

JK Agri-Genetics Ltd

Enza Zaden

KWS SAAT SE & Co. KGaA

Nufarm Limited

Sakata Seed Corporation
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Stine Seed

Limagrain

TROPIC

This report can be delivered within 1 working day.
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