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Hybrid Rice is Growing Globally
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2 million ha of hybrid rice added in rice production in the last 4 years

(10.2% increase),  outside China
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Changes of Hybrid Rice Area in Countries outside China
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Hybrid rice area increased in the major hybrid rice countries/regions
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IRRI organized HRDC in 2008

• Support research for parent and hybrid 
development

– Hybrid rice research (heterosis & other traits);

Objectives:

– Hybrid rice research (heterosis & other traits);

– Develop hybrids & parents and share w/ partners

• Provide information on the performance of 
hybrids & develop best management practices

• Support information sharing, public awareness & 
capacity building



HRDC Members Increased
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Research Priorities defined by HRDC members

Traits Trait Detail

Yield

Heterosis

• High yielding > 20% heterosis in the tropical

• Heterotic pools – concept and parental grouping

• Stable yielding over environments

Seed

Production

• High-yielding

• Stable sterility & high-outcrossing females

• Elite male parents

• Stable yielding• Stable yielding

Resistance

&

Tolerance

• Diseases – BLB, Blast, Sheath Blight, False smut

• Insects - Stem Borer, BPH & WBPH;

• Drought, Salinity & Submergence

Quality • Less chalk, non sticky

• Long grain or Medium grain with specific amylose

Maturity • 115 – 120 days, 120- 125 days

Others
• Wide adaption – parents & hybrids

• Plant architecture for high-yielding



Hybrid Rice Breeding

• 15 ha/season for hybrid rice breeding

• 12,000 breeding lines & populations/year

• 2,700 new hybrids/year



New Hybrids in the Pipeline
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Average Yield of Philippines Hybrids Released in 2011

IRRI Rice Hybrids Show Yield Advantage over Other Hybrids
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Develop new CMS lines 

with high outcrossing

IR58025A

New CMS A

New CMS BNew CMS A

High Seed Set of New CMS line



IRRI hybrid rice germplasm shared with partners

HRDC

Formed

38 members

HRDC has 57 public 

and private sector 

members

End of

ADB

project

38 members



Studies of heterotic groups – Molecular markers + field evaluation

• Heterotic groups of IRRI hybrid rice parents (168)

� Parents grouped by SSR & SNP markers

� Hybrids between & within groups made and evaluated in multi-location

� Heterosis: Between groups > within group

� Strong yield heterosis was observed between specific groups

IRRI B-lines

IRRI R-lines
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Studies of heterotic groups – Molecular markers + field evaluation

• Heterotic groups of IRRI hybrid rice parents (168)

• Variety groups of IRRI and southern China indica (215)

• Variety groups of IRRI, China, some Asian and L. America countries (736)

China

IRRI

CIAT/L. America

Africa

China

IRRI 



Other on-going Hybrid Rice R & D at IRRI

– Bacterial blight resistance
o Xa4, xa5, Xa7, xa13, Xa21, and Xa23

o IR68897B, IR58025B, IR 93559B, IR93560B, IR93561B

o Inoculums + Field screen + MAS

o BC3F1 (2012DS)

PCR product Bandings using Xa21 marker, a 1400 bp band (R) for IRBB21 & a 1200 bp band (S) for IR24

M: DNA size standard; Lane 1–7: IR24, IRBB66, IR93561B, IR93560B, IR93559B, IR58025B, IR68897B; Lanes 8–26: BC1F1’s



Pther on-going Hybrid Rice R & D at IRRI
– Submergence tolerance

o Submergence + MAS

o IR68897B & SRT3R, and other B/R lines

o BC3F1 (2012DS)



Other on-going Hybrid Rice R & D at IRRI

– Drought tolerance: Transfer drought-tolerant QTLs 
to hybrid parents using conventional and MAS

– Low chalk: Low chalk QTLs + MAS to improve 
parents

– TGMS: Line selection and breeding– TGMS: Line selection and breeding

– Outcrossing: Conventional screening + traits from 
wild rice

– SNP markers: Convert and confirm SNP markers for 
Rf, sub-1, BLB, Blast, Amylose genes



JAAS-HRDC Hybrid Rice Training

Class Room Hands-on

Field VisitSeed Plant Visit



HRDC Multi-location Hybrid Rice Yield Trial

Former location

Current location



2012 DS HRDC MRYT at IRRI

Objectives:

1. Assist HRDC members in assessing the performance of hybrids

2. To enable HRDC members to generate reliable performance data 

across a set of marketing locations



DS
MEAN = 6885 *

WS
MEAN = 5496

Significant GxE Interaction

IRRI hybrids yield relatively stable



Low head rice yield and high chalk are the two challenges for 

improving hybrid rice grain quality

Average head rice yield and chalk percentage of hybrid rice

Season Quality Hybrid Inbred

Hybrid vs Inbred

Value %

Head Rice 42.7 47.3 -4.60 -9.7

Dry

Head Rice 42.7 47.3 -4.60 -9.7

Chalk 15.9 11.1 4.87 43.9

N 371 50

Wet

Head Rice 45.7 50.6 -4.93 -9.7

Chalk 18.7 14.3 4.36 30.4

N 398 50

Source: National Cooperative Testing, Philippines, 1997 - 2011



THANKS


