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Introduction to Chinese Version of “Breeding
Rice for Drought-Prone Environments”, edited
by K.S. Fischer, R. Lafitte, S. Fukai, G. Atlin
and B. Hardy

Throughout the past 7,000 to 10,000 years of Chinese history, rice
has been a pivotal aspect of societal development and security. From
the earliest records of rice domestication, irrigation water management
has preoccupied Chinese populations from rainfed peasant farmers to
the mightiest emperors. The ancestors knew well that adequate water
was essential for proper growth and yield of thig tasty grain upon
which so many Asian societies were to become dependent for food
security. However, the ancestors never guessed there would be so
many Chinese people to share the fresh water of the 21* Century. In
addition to population growth the requirernents for limited-market
economic growth and policies as well as concerns for the environment
are placing additional pressure on fresh water quautity and quality. In
brief, the thousands of years” long era of traditional “flooded field”
irrigation practices for rice may be coming to a close for vast areas of
China. The genetic modification of rice to cope with this reality is a
very significant scientific and technical challenge.

Many scholars and development experts believe the scarcity of water
for rice production will eventually become pan-Asian in scope.
However, the magnitude of the challenge to rice geneticists and
breeders is nowhere greater than in the Peoples’ Republic of China



{hereafter China). As it enters the 2 1% Century, China, with its history
and future inextricably tied to rice production and food security of its
1.3 billion people, faces a monumental task. The Chinese phrase
“water-saving rice culture” describes the goal of producing equal or
more rice with less water. In practice this task will fall to three groups
of researchers and technicians; irrigation water engineers/managers;
agronomists to deal with the challenges of soils no longer anaerobic
but alternating or continuously aerobic; and rice geneticists and
breeders to create, test and disseminate new varieties suitable to the
new “water-saving rice culture”.

1t has been many years since the agricultural rescarch establishment
and economic and planning development communities of China
realized that given the desired path toward a limited-market economy
within China and its global trading partners, fresh water was a salient
issue. However, my first introduction to the magnitude and practical
implications of this challenge was a workshop in which rice breeders
from throughout China, the International Rice Research Institute
(IRRD), Philippines and officers and consultants from the Rockefeller
Foundation gathered to access the potential for genetic modification
of rice to fit into China’s future water-scarce cropping systems.

This workshop was a Jandmark, creating a common perspective on
the future of rice and water between national and international
participants, Prof. Lu Liangshu, Member of the Presidium of Chinese
Academy of Engineering delivered an excellent presentation (in
Chinese) along with an English language companion document
entitled “Development of Agriculture, Drought Talerance and
Water-Saving Culture of Rice in China”. Prof, Lu provided a clear
explanation of the driving forces impacting “Chinese agriculture



of CARE and the global economy; close lmkages between CARE and
the state/provincial economic evolution from urban-rural to
increasingly urban; changing factors constraining agriculture —
alternative demands and environmental concerns; emergence of a
“mixed economy”; and last but not least, the uncertainty regarding
the potential of science and technology to respond to future rice

production constraints .

Prof. Lu’s presentation left no doubt ihat current water use by
agriculture, approximately 70% of the country ' s annual fresh water
consumption, could not continue as in the past with rice using 60%
to 70% of agriculture” s total. His talk raised important questions
regarding the potential of breeding to not only continue to increase
the yield ceiling of nce production but to do so in the face of ever
increasing scarcity of water for irrigated rice and the continuing
“normal” scarcity (droughts) in upland and rainfed lowland rice

regions of China,

That workshop in Hainan Island, March 2000, set the stage for a
number of very significant collaborative research ventures linking
those in various regions of China, the IRRI and participanis in a
newly initiated pan-Asian program of the Rockefeller Foundation
entitled “Resilieni Crops for Water-Limited Environments”. The
workshop’s outcome forged not only scientific linkages but also
established cooperation for shared resources (financial, physical and
human) between the Rockefeller Foundation and various entities
such as: Chinese National Rice Research Institute, Hangzhou;
Huazhong Agriculture University, Wuhan, Hubei and the Shanghai
Academy of Agricultural Sciences which eventually established the

o



; w:a‘l;!-a".:

/;?ﬂp; ) .

o

KBRS ERES

Shanghai Agrobiological Gene Center with substantial funding
commitments directed to the solution of this problem — rice and
water scarcity in China’s future.

The book that follows, “Breeding Rice for Drought-Prone
Envirenments” , published by the International Rice Research
Institute in late 2003, is a significant contribution from many
individuals who, over the past two decades, leamed and praciiced the
art and science of rice breeding for target regions where water was
nit assured. The editors are to be congratulated for their painstaking
efforts to collect those experiences from practitioners as distant as
Brazil, Philippines and Thailand. They succeeded in providing the
reader with the primary tools now available: breeding/genetic theory;
the latest field screening/phenotyping techniques: statistical and
field design aides; physiological insights into yield reduction due to
drought; the potential use of molecular markers and much more.
Additionally, the editors have coaxed authors to share their hard-
learned knowledge of breeding for drought tolerance in a number of
target regions through the “case studies” section. This section is
truly an inspiration to those interested in the long-term contribution
of drought tolerance in rice and its role in stabilizing rice yield and
production. The eventual impacts of this research will be to provide
grealer year-to-year stability of food security and income for the
household economies of farmers as well as stabilizing the production
functions of entire provinces, regions or nations over time.

Finally, my sincere appreciation goes to Dr. Lijun Luo, Dr, Ronghui
Lin, Dr. Hanwei Mei, Dr. Hongyan Liu, Dr. Songping Hu, Ms.
Guihua Zou and Ms. Guolan Liu for taking on the task of translating
this book from English to Chinese. By accomplishing this goal they



have rendered an incalculable service to their fellow Chinese rice
breeders and deserve our hearty congratulations and thanks for such
a fine job in a short time period.

John C. O’Toole

The Rockefeller Foundation
New York, New York USA
April 20, 2005
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ASI
CIMMYT

DH
DM
DRI

GE1

GL
GLD
GLY

HI
IRIS

IRT
LSD
1 WPp
MAS
METs
MSE
NiLs

g

{anthesis-to-silking interval)
{Internatienal Maize and Wheat
Improvement Center)
{doubled-haploid)

(dry matter)

{ drought response index )
{genotype)

{genotype x environment
interactions )

{genotype x location)

(green leaf duration)
(genotype = location = year)
(genotype x year)

{ heritability }

{ harvest index)

{ International Rice Information
System)

{infrared thermometer)

{least significant difference)
(leaf water potential)
{marker-assisted selection)

{ multiple-environment trials)

{ mean square etror)

{near-isogenic lines)
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{ osmotic adjustment)
{panicle harvest index}
{quantitative trait loci}
{randomized complete block )
(rapid generation advance)
(recombinant inbred lines)
{radiatien-use efficiency)
(relative water content )
{supply of water)
{sclection environments)

( single-seed descent )
{water transpired)

( target population of
gnvironments )

{ water-use efficiency )

{year)
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