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How Hybrid Rice?

Normal Rice Spikelet
(self pollinated crop)

Sterile Rice Spikelet
(Male Sterility)

Hybrid Seed Production
(Male Sterile x Normal Rice)





Why Hybrid Rice?

Heterosis (Hybrid vigor) Application to Increase:
• Productivity (yield/unit/time, 15-20% of yield advantage), and
• Economic returns

Heterosis
A universal phenomenon that F1 generation shows 

superiority to both parents in agronomic traits or yield
 It presents in all biological systems and has been exploited 

commercially in many agricultural crops.





Production of Seed for Hybrid Rice



A*B=A                 A*R=R



Male Sterility Systems in Rice

 Male sterility: a condition in which the pollen grain is unviable 
or cannot germinate and fertilize normally to set seeds.

 Male Sterility Systems (genetic and non-genetic):
Cytoplasmic genetic male sterility (CMS)

Male sterility is controlled by the interaction of a genetic 
factor (S) present in the cytoplasm and nuclear gene (s).

Environment-sensitive genic male sterility (EGMS)
Male sterility system is controlled by nuclear gene 
expression, which is influenced by environmental factors 
such as temperature (TGMS), daylength (PGMS), or both 
(TPGMS).

Chemically induced male sterility
Male sterility is induced by some chemicals (gametocides)



Advantage & Disadvantage of 3-line hybrid 
rice system

Advantages
Stable male sterility

Disadvantages
Limit germplasm source (CMS, Restorer)
Dominant CMS cytoplasm in large area 

(WA)
One more step for parental seed production
Time consuming of CMS breeding



Advantage & Disadvantage of 2-line hybrid 
rice system

Advantages
Simplified procedure of hybrid seed production 
Multiple and diverse germplasm available as parents
Any line could be bred as female
97% (2-line) vs 5% (3-line) of germplasm as male

 Increased chance of developing desirable & heterotic
hybrids

Multiple cytoplasm courses as female parents
Disadvantages
Environmental effect on sterility could cause seed 

purity problem



Hybrid Heterosis in Rice

Indica x japonica

Indica x javanica

japonica x javanica

indica x indica
japonica x japonica



Hybrid Rice Seed Production
In Asia In United Sates



Future Opportunity:
Improve agronomic management and deployment 

strategy

ShanYou 63 grown under different nitrogen management
(S. Peng, IRRI)

Unhealthy Healthy canopy



The common Practice







Advantage

Benefits
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