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Philippines

The Philippines has 7,641 islands,  with diverse agro-ecological 
zones -- irrigated lowlands, rainfed systems, and upland env’ts.

❑ Rice is “everything”. However, the production systems are 
highly vulnerable to climate-related stresses such as 
typhoons, drought, and flooding, and salinity. Also pest and 
diseases!

❑ Rainfed systems dominate in area (~2.7 M ha) but not in 
productivity

❑ Irrigated systems in area (~1.2 M ha) dominate in 
production and yield 

❑ This mismatch is a major justification for accelerated 
breeding especially for rainfed ecoystem or stress 
resilience:



Breeding Programs

❑ Philippines- crop breeding is led the PhilRice, UPLB RVIT, and 
the Department of Agriculture’s Crop Biotechnology Center, in 
collaboration with universities and international partners.

❑ Breeding relied on conventional methods, particularly pedigree 
breeding. However, there has been increasing integration of 
modern approaches such as marker-assisted selection, hybrid 
breeding, Tissue culture or AC, GMO, and more recently, gene 
editing technologies.

❑ The Philippines has been a regional leader in biotechnology, 
being among the first in Asia to adopt biosafety regulations and 
approve genetically modified crops.



Current Breeding Pipeline

❑ Despite some advancements, our breeding pipelines remain 
relatively slow.

❑ The development of a new variety typically takes around 10 to 12 
years, with only one to two generations per year. This limits our 
ability to respond quickly to emerging challenges.

❑ Key bottlenecks include long breeding cycles, fragmented 
workflows, limited use of advanced technologies, and weak 
integration with seed systems.

❑ These constraints are consistent with broader challenges 
observed across national breeding programs in the Global South.







Accelerated Breeding: Philippine Perspective

❑ Accelerated breeding (AB) is the strategic 
integration of technologies, data systems, 
and optimized breeding processes to 
increase genetic gain, reduce time and 
cost required for variety development.

❑ AB is critical given the increasing 
frequency of climate-related stresses and 
the need for rapid varietal replacements.

❑ AB aligns with the principle of maximizing 
genetic gain per unit time, emphasizing 
both efficiency, cost and impact.



Technologies in Use

• Significant progress in adopting modern breeding technologies.

• Marker-assisted selection is widely used, particularly for disease 
resistance and stress tolerance traits.

• Gene editing is an emerging area, with ongoing work on traits such as 
High nutrition rice, bacterial leaf blight resistance, tungro virus 
resistance, and yield improvement.

• However, the adoption of technologies such as genomic selection, 
digital phenotyping, and doubled haploids remains limited and is still in 
the scaling phase.



Technology in use Adoption Level Notes

Speed breeding Moderate
Field-based approaches 
emerging

Doubled Haploids/AC Limited Infrastructure constraints

MAS High Widely used in rice

Genomic Selection Emerging Still scaling

Digital phenotyping Emerging Pilot level

Gene editing Emerging Still scaling



Rapid Generation Advance (RGA) nursery
@ PhilRice





Infrastructure and Capacity

• Philippines benefited from strong institutional capacity, including well-
established research organizations and a pool of skilled scientists.

• Nevertheless, there are notable gaps in infrastructure, particularly in 
controlled environment facilities for speed breeding, as well as in 
advanced data management and analytics systems.

• Strengthening these areas will be critical for accelerating breeding 
progress.











Case Studies

❑ Golden Rice, a biofortified variety developed to address Vitamin A 
deficiency.

❑ Approved for commercial propagation in 2021 and registered as a 
variety in 2022. While it represents a major scientific and public health 
milestone, its deployment has faced regulatory and societal challenges.

❑ Another important area is the development of gene-edited crops, 
including rice lines with resistance to major diseases and improved yield 
traits. These initiatives demonstrate the potential of precision breeding in 
addressing both productivity and resilience.









Key Opportunities

1) Strong government support and established biotechnology 
programs provide a solid foundation.

2) Phil has a progressive regulatory environment, including policies 
that facilitate the development and approval of plant breeding
 innovations.

3) Regional collaboration within ASEAN offers opportunities for shared learning 
and resource optimization.

4) Growing interest from the private sector, particularly in seed systems and 
biotechnology investments.

5) Increasing demand for climate-resilient, “biofuel”, and nutritious crops 
creates strong incentives for innovation.



Challenges

1) Funding limitations and infrastructure gaps continue to constrain the 
adoption of advanced technologies-  “limited facilities, now focus on cost 
cutting”

2) There are also regulatory and public perception issues, particularly 
concerning genetically modified crops.

3) Human resource capacity in emerging areas such as genomic selection, data 
science, and artificial intelligence needs to be strengthened.

4) Weak integration between breeding programs and seed systems limits the 
effective delivery of improved varieties to farmers.



Policy and Regulatory Environment

• The Philippines has one of the most established biosafety regulatory 
systems in the developing world.

• Among the first countries in Southeast Asia to implement policies on 
plant breeding innovations, including gene-edited products.

• A key feature of the regulatory framework is the differentiation between 
transgenic and non-transgenic products, which can facilitate faster 
approval processes for certain technologies.







Collaboration and Private Sector

• Collaboration plays a critical role in the Philippine breeding landscape.

• Partnerships with international organizations such as IRRI, UPLB, as well 
as collaborations with local universities and private sector stakeholders, 
are essential for advancing research and innovation.

• Public-private partnerships, in particular, offer opportunities to 
strengthen seed systems and accelerate the scaling of improved 
varieties.



Future Vision (5–10 Years)

❑ Philippines aims to significantly modernize its breeding systems.

❑ Key targets include reducing the breeding cycle from over 10 years to 
approximately 5 to 7 years, increasing the number of breeding cycles per 
year, and expanding the adoption of genomic and digital technologies.

❑ There is also a strong emphasis on developing climate-resilient, high-
yielding, Biofuels, Low GHG emission varieties, and nutrition-sensitive 
crop varieties.



Recommendations

1) At the national level, there is a need to invest in infrastructure for 
accelerated or speed breeding and digital systems, as well as to 
strengthen human resource capacity.

2) At the regional level, ASEAN collaboration should be enhanced to 
harmonize regulatory frameworks and promote shared innovation 
platforms.

3) Research priorities should focus on integrating genomics, phenotyping, 
and data analytics to drive more efficient and impactful breeding 
programs.



Key Takeaways

1) Accelerated breeding is not merely about adopting new technologies—
it requires a comprehensive transformation of breeding systems and 
communication.

2) Philippines has a strong foundation in terms of policy, institutions, and 
scientific capacity.

3) The path forward depends on how effectively we integrate science, 
technology, and delivery systems to achieve faster and more 
sustainable genetic gains -- Communication



INVENTION happens in Universities 

and Research Institutions

Partnering with the Industry is when 

INNOVATION happens.

Innovation is the act of turning 

research results into revenues—

into economic and social gains.

In the end, what matters is building 

PARTNERSHIPS.



“The reality of 
Accelerated 
Breeding is won or 
lost at the farmer 
and consumer level, 
where applicability 
and sustainability is 
tested.”


	Slide 1: Opportunities and Challenges of Accelerated Breeding: Case of Philippines 
	Slide 2: Philippines
	Slide 3:   Breeding Programs
	Slide 4:    Current Breeding Pipeline 
	Slide 5
	Slide 6
	Slide 7: Accelerated Breeding: Philippine Perspective
	Slide 8: Technologies in Use 
	Slide 9
	Slide 10
	Slide 11
	Slide 12: Infrastructure and Capacity  
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17: Case Studies 
	Slide 18
	Slide 19
	Slide 20
	Slide 21: Key Opportunities  
	Slide 22:  Challenges  
	Slide 23: Policy and Regulatory Environment  
	Slide 24
	Slide 25
	Slide 26: Collaboration and Private Sector   
	Slide 27: Future Vision (5–10 Years)   
	Slide 28: Recommendations   
	Slide 29: Key Takeaways   
	Slide 30
	Slide 31

