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Announcement of the sc ient if i c deve l o pments c omes on the eve of the CGI4R’s m id-ten 

meet i ng in Be i j i ng. Ch i na. from Ma!; 24 - 28. 1999. The meet i ng wi l l  b e hosted b); the 

Government of the Peop l e ’s Repub l i c  of Ch i na. CGIAR members -- 5X industr ia l  a nd deve i op i ng 

countr i es, pr ivate foundat i ons and reg i ona l  a nd internat iona l organ i zat i ons -- wi l l  b e j o i ned b\- 

sc ient i sts, agr icu ltura l researchers, and representat i ves of non-governmenta l  organ i zat i ons in 

d i scuss i ng the impact of the CGIAR’s future research agenda on press i ng food secur ity, p o v em’ 

reduct i on, and env i ronmenta l  protect i on prob l ems. 

R i ce is one of the most important gra i ns in the wor ld: but it i s number one in As i a, the most 

0 popu l o us cont i nent. Many  of the ma j or r i ce-produc i ng countr i es are deve l op i ng nat i ons 

categor i zed by the Wor l d  Bank as “l ow i n come econom i es.” In most of As ia, r ice is not on l y the 

stap l e food. but a l so const i tutes the ma j or econom i c  act iv i ty and a key source of emp l o yment and 

i n c ome for the rura l popu l at i on. 

As i an farmers ti l l about 90 percent of the wor l d’s harvested r ice area and account for 90 percent 

of g l oba l  r ice product i on. In the ma jor i ty of the As i an r ice countr i es: r ice occup i e s one-th ird 

more of tota l p l anted area. Of the 25 ma j or r ice-produc in, m  nat i ons. 17 of them are l ocated 

As ia. extend i ng in a r ice arc from Pak i stan to Japan. 

or 

in 

0 The l i nk between water and r ice is cruc ia l , espec i a l l y  s i nce fresh water is a scarce resource that is 

w.. a.. gett ing scarcer. Current ly, 3 1 countr i es are fac i ng water shortages. a number that is expected to 

i ncrease to 43 countr i es by 2025. peak i n g at 55 countr i es by m id-century. 2050. The grow ing 
..’ 

lvater shortage mean s  there is a press i ng need to dev i se methods of grow ing r ice w ith l ess water, 

w ithout any pena l ty to product i on. h4any of the n ew techn i ques are a imed at reduc i ng 

dependence on the trad it i ona l method of grow ing r ice, in wh i ch famrers ra i se seed l i n gs (young 

r ice p l ants) in the seedbeds and then transp l ant the X-30 da’; o l d seed l i n gs in padd i e s that are 

kept f l ooded n?th about 2 to 7 cent imeters (0.S to about 3 i nches) of stand i ng water throughout 

the grow ing season. Water consumpt i o n for irr igated r ice in most As i an countr i es is therefore 

ve? h i gh. 
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h/ lore than ha lf of the wor ld’s  popu lat ion \v i l l  depend on r ice as the ir pr inc ipa i food source in 30 

\.ears. R i ce product ion must  increase b>. more than 40 percent from  the present product ion to 

a l To i d a r ice shortage. But ava i l ab l e l and for cu lt i vat ion i s expected to decrease because of 

eros ion. desert ifkat ion, sa l i n i zat ion. and rap id ly i ncreas ing urban izat ion. 

“17- ith the acce lerat ing l oss of land ava i l ab l e for r ice cu lt i vat ion due to urban izat ion so i l  

degradat ion and sa l i n i zat ion, the prob lem  becomes one of increas in, 0 y i e l ds under increas ing l>- 

severe c ircumstances,” says Rona l d Cantre l l , Director Genera l of IRRI. ‘Sav i n g water in r ice- 

based irr igat ion s y s t ems needs part icu lar attent ion because of the importance of r ice to As i a. 

Therefore; CGIAR sc ient i sts are co l l aborat ing w ith farmers and nat iona l sc i ent i sts to f ind ways 

to cont inue produc in, 0 ‘more r ice w ith l ess water. “’ 

T\vo CGIAR research centers -- the Internat iona l R i ce Research Inst itute (IRRI), based in 

Man i l a ~  the Ph i l i pp i nes, and the Internat iona l Water Management Inst itute (IW M I). based in 

Co l ombo: S ri Lanka -- are lead ing the effort to research new water-sav ing techn i ques for 

cu lt i vat ing r ice in As i a, inc lud ing: 

Wet-seed i ng -- “P re-gen inated seeds” (soaked for 24 hours) are sov+n d irect ly onto pudd led 

(mudd ied) f ie lds. rather than the trad it iona l transp lant ing of young p iants, 25-30 days o ld, in 

f ie l ds covered \v ith water. Wet-seed i ng of r ice uses about 20-25 percent l ess water than in 

0 trad it iona l transp lanted r ice methods and drast ica l l y reduces labor for estab l i sh i ng the crop from  

30-person days per ha for transp lant ing to l-2 person days. When  proper ly managed, gra in y i e l ds 

of crops estab l i shed b>’ the wet seed i ng method w i l l  not be lower than lvhat farmers get under the 

transp lanted crop estab l i shment. 

Wet seed i ng i s becom i ng popu lar in the irr igated areas of Tha i l and, V i e tnam and the Ph i l i pp i nes. 

For examp l e: in an area of Centra l Luzon, cons idered the r ice bow l of the Ph i l i pp i nes, wet- 

seeded r ice area increased from  8.000 hectares to 15,000 hectares in two years. 

Farmers deve l oped d irect seed i ng methods over generat ions. Beg i nn i ng in the 1980~~ IRRI has 

urorked w ith nat iona l r ice program s  to improve the process, as we l l  as deve l op i ng spec i a l i zed 

equ ipment such as drum  and s l i t seeders. 
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“Wet-seed i ng has been demonstrated to be a promis i ng techno l og. for meet i ng the water needs 

of r ice. There wi l l a l so be the subsequent need for changes in the management of nutr ients and 

weeds for the fu l l benef it of th is techno l og>- to be ach i eved.” says Mr. Cantre l l . 

Intermittent irr igat ion of r ice -- Instead of keep i ng the f ie lds f l ooded cont inuous ly, so i l is 

irr igated, a l l owed to near ly dry out. then irr igated aga i n, \v ith the process repeated through 

harvest. In Ch ina, farmers have formed xvater users assoc iat i ons. wh i ch have p i oneered water 

sav i ng irr igat ion techn i ques a imed at reduc i ng seepage and perco lat i on from farms. The need for 

water-sav ing r ice techn i ques is urgent in Ch ina, because per cap ita fresh water ava i lab i l i ty in 

Ch i na is among the l owest in As ia a nd sti l l dec l i n i ng. 

The most important advance has been the deve l opment of water sav i ng irr igat ion techn i ques for 

r ice. wh i ch app l i es intermittent irr igat ion to paddy f ie lds i nstead of the trad it iona l cont i nuous 

submergence. Water is app l i ed to the f ie ld a n d then stopped or suspended for a per iod unt i l the 

so i l is about to become dv, at wh i ch t ime irr igat ion is resumed.. 

Farmer groups of 30-70 members have been fom led in Ch i na to fac i l i tate improved irr igat ion 

management. Charg i ng for th is water is a l so based on the vo l ume of water used b:r group. The 

water can cost about 5 to 10 percent of the prof its they rece ive for the ir crops. The farmers 

0  
therefore have a ma jor incent ive to adopt the n ew techn i ques. 

IFS3 and IWMI sc ient ists are work i ng in Ch i na to invest igate 110~‘ techn i ques at the fann le\ le l 

are transferab le at the much wider seater bas i n leve l a n d if the techn i ques can be transferred to 

other countr ies. 

Land leve l i ng -- Improved water management is the key to increas ing ra in-fed r ice product i on in 

Cambod i a, and later, to other parts o f As ia. Land leve l i ng is o ne next techn i que that offers 

potent ia l  for s ign if icant i ncreases in the eff ic iency of water use, both d irect ly a nd throuph the 

opportun it i es it prov i des for impro lred crop mana gement. Man\. r ice padd i es are in f ie lds of r 
d ifferent leve ls, so that much more water is n eeded to cover the h i ghest part of the f ie ld w ith the 

necessary water. The f ie lds are lexre led under th is techn i que to one f lat surface, wh i ch then needs 

much less lvater. 
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T jneven f ie lds requ ire more ivater to wet the so i l for p lowing. and to ma inta in comp lete water 

coverage for weed contro l. Insuff ic ient lvater often resu lts in uneven crop stands. uneven weed 

growth/ infestat ion5 uneven r ipen ing and uneven y ie lds with in each f ie id. More than 90 percent of 

Cambod i a’s r ice f ie lds in ra infed, low land areas are uneven and wou ld benef it from leve l ing. 

The average unevenness (i.e.: the average d ifference in he ight between the h ighest and lowest 

port ions of the f ie ld) in Cambod i an r ice f ie lds is 160 mm (6.2 inches) range, with some f ie lds 

rang ing between 70 mm and 330 mm of d ifference. F ie lds with the average d ifference in surface 

he ight need an extra 80-100 mm (3-3.5 inches) of water, or near ly 10 percent of the tota l water 

0 
requ irement to grow the crop, stored in the f ie ld to atta in comp lete water coverage. 

Land leve l i ng contr ibutes to better ut i l i zat ion of var iab le ra infa l l ear ly in the 

weeds and improv ing the t ime l i ness of land preparat ion. Research by the 

Austra l i a Pro ject has shown that large increases in r ice y ie ld when f ie lds have 

sound management pract ices adopted. 

season. reduc ing 

Cambod ia-IRRl- 

been leve led and 

In a three-year test per iod, the average y ie ld in leve led f ie lds tota led 3.2 tons per hectare. versus 

2.3 tons on uneven f ie lds. In some tria ls. the y ie ld more than doub led. from 2.3 tons per hectares 

to 5.4 tons. 

a One drawback is that the immed iate costs of land leve l i ng, us ing mach inery, are h igh. The costs 

A7ar-y accord ing to the topography. the shape of the f ie ld: and the equ ipment used: rang ing from 

S3-S5 per 1 cent imeter (0.39 inch) of so i l moved per hectare. The cost is proport iona l to the 

amount of so i l moved p lus the f ixed cost of mach ines-. 

Once a f ie ld has been leve led, famrers must mod if> the ir p low ing techn iques to keep it leve l for 

at least S-10 years. 

Weed management in wet seeded r ice -- One ma jor reason farmers f lood r ice padd ies is to 

suppress weeds that cut y ie ld: espec ia l l >T at the beg inn ing of the growing season when weeds 

present the geatest threat. If other weed contro l techn iques. e ither b>. cu ltura l. mechan ica l  or 

chemica l  means. are used, the f ie lds do not have to be f looded cont inuous i>-. 
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IRFLI sc ient ists conducted exper iments to conf i rm the hypothes i s that improved water 

management pract ices dur i ng crop estab l i shment (the f irst 3 weeks from p lant ing) are cruc ia l to 

enhanc i ng the weed-suppress i ng advantages that can be ach i eved b\, ear ly f lood ing of wet seeded 

r ice. Such exper iments a l so stud i ed whether hypox i c to lerant genotypes (genotypes that can 

oerm inate we l l  in oxygen-def ic i t cond it i ons j wou l d enhance the benef its of v i’ater management. .z 
The study conf i rmed that there were genotyp i c d ifferences in seed i i ng estab l i shment and 

seed l i ng growth in wet seeded r ice under d ifferent water management techn i ques. 

Management of cracked so i l s -- H igh water loss from r ice f ie lds dur i ng l and preparat i on of 

0 so i l s for r ice product i on resu lts from bypass f low through cracks. Sc ient ists be l i eved that the 

l osses cou l d be reduced by measures that m in im i ze crack deve l opment dur i ng the so i l dry i ng 

per iod, or by imped i ng the f low of water through these cracks. The effect of straw mu lch i ng and 

sha l l ow surface t i l l age on crack format ion dur i ng the fa l l ow per iod. and reduced water needs 

dur i ng l and preparat i on were prom is i ng on three s ites in the Ph i l i pp i nes. 

Sc ient ists conducted tests to determ ine whether the l osses can be reduced by measures that 

m in im i ze crack deve l opment dur i ng the so i l dry i ng per i od or that impede the f lov,- of water 

through these cracks. These methods inc l ude stra\Jy mu l ch i ng and sha l l on- surface t i l l age on crack 

format ion dur i ng the fa l l ow per iod, and on manag i n g the water f lom- components dur i ng l and 

0 preparat ion. 

In the contro l ( i.e.: no so i l management treatment) p lots: cracks d id not comp lete l y c l ose upon 

revvett ing: resu lt i ng in h i gh water loss (152mm-235 mm of u7ater) dur i ng l and preparat ion. Straw 

mu lch i ng he l ped conserve mo isture in the so i l prof i le: and reduced the s ize of cracks and the 

amount of water used in l and preparat ion. 

Dry sha l l ow t i l l ape formed so i l crumbs wh i ch ha l ted the cont i nuous f low of water into cracks. 

reduc i ng tota l water input for l and preparat i on b>. 3 l-34 percent. equ i va l ent to about 130 mm of 

water. The average surface irr igat ion water f lo~y advanced faster and less t ime was needed for 

l and preparat i on in the sha l l ow t i l l age p lots compared to the contro l. 
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The study demonstrated that sha l lo lx. t i l l age offers a pract ica l means for improv ing \vater-use 

eff ic iency of irr igat ion systems in r ice growing areas. In ra infed areas. it ma!. fac i l itate ear l>7 crop 

estab l i shment and thus reduce the r isk of late-season drought. 

The CGIAR 

The Consu ltat ive Group on Internat iona l Agr icufturaI Research (CGl4R) is a g loba l 
agr icu ltura l research network - the largest sc ient if ic partnersh ip in th is f ie ld. Estab l i shed in the 
ear ly 1970s: the CGIAR works to promote food secur ity, poverty erad icat ion and the sound 
management of natura l resources in the deve lop ing wor ld. It pursues these ob ject ives through the 

0 d iverse act iv it ies of 16 internat iona l agr icu ltura l research centers located throughout the wor ld, 
and a sma l l  secretar iat located in the Wor ld Bank in Wash ington. D.C. 

* * * 
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