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RF Projects Goals: Develop Drought 
Tolerant Varieties 1998 to Present 

•  Goal of Rockefeller Foundation project: reduce 
the negative impacts of drought on the poor in 
rainfed regions of Asia 

•  Reduction of water use an important goal in 
China and Southern China 



Rockefeller Foundation Support for Research 
on Drought Tolerance in Rice  
•  Builds on RF Rice Biotechnology Program which started in 

1985  
•  Support for  DT breeding  1997 to 2007 

–  Conventional breeding + farmer participation in selection  
–  Infrastructure – rain out shelters 
–  Molecular markers for selection and breeding 

•  Institutions  
–  IRRI ---  
–  Thailand  - Rice program and biotech  
–  China  -  CAAS  Massive genomics and molecular markers 

–  Huazhong  - conventional, markers, and tried some transgenes 
–  Shanghai – conventional and markers 

–  India  -  many Universities  
•  North India – support seed multiplication of Ashoka 200F and 228F 

by GVT and participatory breeding at Birsa Ag. U. and GVT 3 



RF support for drought research in TNAU 
•  1994-’96 – Post-doctoral training in US 

•  1997-2006 – RF research support for plant breeding  
                                             Total = $ 750,000 
•  2006-2010 – RF support as Co-PI + other   

 donors 
                                             Total = $ 150,000 

             In kind contribution = $ 100,000 

                                     Gr. Total = $ 1,000,000 



Movable Rainout Shelter established at Agricultural Research 
Station, Paramakudi - 2009 

Dimension:  72’x38’x12’x9’ (L x W x Ht at the center x Ht at the sides) 
Total area: 2736 sq.ft 



DT Varieties/Hybrids Approved and Seed 
distribution China and Thailand 
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DT Varieties in India 
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Evaluation project – 2008 to 2010 

•  Objective: Assess potential impact of RFs DT rice 
research and technology transfer  
–  Measure social costs and benefits 
–  Impact on poverty 
–  Efficient combination of research tools? 
–  Impact on water use 

•  Today – preliminary evidence of impact 



Collaborators - Ag Economists  

•  Drs. Li Luping, Huang Jikun,Center for Chinese 
Agricultural Policy, Beijing, China 

•  Dr. Orachos Napasintuwong, Kasetsart 
University, Bangkok., Thailand 

•  Dr. K.N. Selvaraj, Tamil Nadu Agricultural 
University, Coimbatore, India 

•  Dr. Ramesh Sharan, Ranchi University, Ranchi, 
Jharkhand , India 



Today Report on Yields, Yield Variability, 
Grain Quality 
•  Yields change – Change under drought 

conditions particularly problematic.  
–  Experiment station and government trials data 
–  “Mother baby” trials where available  
–  Farm household surveys 
–  A few cases – China and maybe Tamil Nadu –  

varieties approved, farmer tested, but seed not 
available - we plan to provide seed of approved 
varieties and survey farmers at end of year  

•  Quality changes - Household surveys and 
market/village surveys 

•  Water – household surveys 



Yields of DT vs. NDT Rice in China  



Yields of DT vs. NDT Rice in India 



Yields of DT vs. NDT Rice in Thailand 2010 



China - Experimental Design  (144 HH) by Location, 2009 

Experimental Design Sample (144 Households) 
Guangxi Zhejiang 

Ave. 
(1) 

DT rice 
(2) 

Non-
DT rice 

(3) 

T-test 
(4) 

Ave. 
(5) 

DT rice 
(6) 

Non-
DT rice 

(7) 

T-test 
(8) 

1. Age of household head (years) 
48.4 

(10.3) 
48.4 

(10.3) 
48.4 

(10.3) 
53.9 

(11.2) 
53.9 

(11.3) 
53.9 

(11.3) 

2. HH head’s education (years) 
8.2 

(2.6) 
8.2 

(2.6) 
8.2 

(2.6) 
6.4 

(2.2) 
6.4 

(2.2) 
6.4 

(2.2) 

3.Farm Size (mu) 
13.0 
(8.1) 

13.0 
(8.1) 

13.0 
(8.1) 

4.9 
(14.3) 

4.9 
(14.4) 

4.9 
(14.4) 

3.Growing days 
118.6 
(6.6) 

118.6 
(6.6) 

118.5 
(6.6) 

125.4 
(12.7) 

118.4 
(7.2) 

132.4 
(13.3) *** 

6. Irrigation (times) 
3.0 

(2.2) 
2.4 

(1.7) 
3.7 

(2.4) *** 0.9 
(1.4) 

0.7 
(1.1) 

1.1 
(1.7) 

7. Cost of Irrigation (yuan/mu) 
13.0 

(25.2) 
9.6 

(23.4) 
16.5 

(26.6) ** 0.6 
(3.0) 

0.6 
(3.0) 

0.6 
(3.0) 

8. Labor (hour/mu) 
26.4 

(13.4) 
25.2 

(13.5) 
27.6 

(13.2) 
42.1 

(16.9) 
41.4 

(16.6) 
42.8 

(17.4) 

9. Seed use (kg/mu) 
1.5 

(0.4) 
1.4 

(0.35) 
1.6 

(0.4) *** 0.8 
(0.3) 

0.7 
(0.3) 

0.8 
(0.4) * 

10. Nitrogen (kg/mu) 
11.2 
(5.1) 

11.0 
(5.2) 

11.3 
(5.0) 

9.5 
(5.0) 

9.3 
(5.1) 

9.6 
(5.1) 

15. Yield (kg/mu) 
386.1 
(69.7) 

401.6 
(65.4) 

370.7 
(70.7) *** 417.3 

(39.3) 
412.2 
(34.5) 

422.5 
(43.4) 

16. Observations (plots) 212 106 106 76 38 38 



Despite measured benefits - early DT rice 
varieties do not appear to be spreading rapidly  

Three types of possible constraints: 
(1)  breeders may not have developed varieties that actually 

meet farmer needs;  
(2)  the regulatory system may constrain the spread of DT 

varieties; and  
(3)   the seed production and distribution system may not be in 

place to provide enough DT seed consistently to farmers.  
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The characteristics of the new DT cultivars 

•  These cultivars are better yielding and sometimes have better 
grain quality than current cultivars in good years, but not by 
large amounts.   

•  The superiority in drought years is only obvious during a 
moderate drought year.  

•  When there are really serious droughts like those in East India 
in 2009 both the DT and non-DT rice were wiped out   
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Regulations for approval of new varieties 

•  The regulatory procedures for approving drought tolerant 
varieties may not be in place 
–  China national trials… 
–  Hybrids ready since 2005 but did not get national approval until 2010 

•  When they are in place, it can take 5 to 6 years for approval in 
Eastern India…. 
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Major seed distribution or production issues  
•  India and Thailand  

–  Little incentive for private firms to sell this seed  
•  poor farmers have little buying power,  
•  the varieties can be saved and planted for several years before the 

farmers need to come back to the companies for replacements 
–  South India – extension is supposed to distribute but does not 
–  Jharkhand - no extension system, only NGOs with donor funds 
–  Thailand – Rice Department is distributing 

•  In China researchers have produced drought tolerant 
hybrids 
–  seed firms can charge more for the seed and farmers need to 

buy the seed every year so that there is a larger market  
–  Unfortunately, the hybrid seed production system for the 

Chinese hybrids is not yet very productive and so that cost of 
seed production is high.   



Positive Developments which may spread DT 
varieties and hybrids  
•  Growth of private rice research in India, China and SE Asia 

–  Based on hybrids 
–  Companies want to incorporate DT traits into their proprietary hybrids 

•  Major government investments in genomics and molecular 
markers are starting to pay off, so many new varieties in 
which DT is bundled with other attractive traits are likely to 
come out of the public sector 

•  Major government and new donor initiatives to spread stress 
tolerant varieties – in all of these countries may encourage the 
spread of DT…  
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Conclusions 

•  There is some evidence that drought tolerant rice varieties 
and hybrids will be available and may have any  impact. 

•  The most likely path may be as one trait in a bundle of 
important traits that are providing by the private sector or 
public breeding programs. 

•  One comments on Experimental Economics – it is not easy to 
do well 
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