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ABSTRACT 
Rice.!:-: the prec:Jonunant foo:::l and source of en1ploy1nent and incorne for mo:,t of the people 

in the deveioping \vorld. h pro\·ides about three-fourrhs of the calor~e~~ and a.bout une-third to 
mw-ha!f of the protein for th,: more !han ~ billion peop!e in /\2ja - about half of the world 
popu]at iun. 

The Asi,,--Pacific Region pn:..luces and con,ume:; more than 9(11', qf the world r i,·e, henc'e 
adequate produci ion uf rice in the Regi@ is closely linked \,:ith the Rt·gion';. foocl. sociv 
econornic and agro-ecological security. 

Rice paddy production ln the Asia--Pacific Regi()n during iq75--8S increased at an average 
aru,ual compound growth rate nf 3.J,{. whereas the demand fo, rice grev, annuallv by slight!} 
more than 3':',, of which about 2. per annum was due lo population growth, During the same 
µerjod, the gros~ area under rice padd)" increased only by 0.2% per annum, 

C:onsidninl{ that ihe demand for rice during the next dc'Cade or so is expected to grow at 
:he trend !eve: and there:" neg!igil)le s,'iJpe for expansion of net culm·ated area in rnost of the 
nce,grO\dng countne, of the ]{egion. future increase in rice p~oduction must accrue through 
increased per unit area product ion f;y increasing vidd or cropping inten~ity or both. 

Problem, of inknsification, e~pecially soil healih and disease and pest incidences. and 
~trc11t,gies for and pro,:pects uf alleviating the rnnstraints through devrlopment of high· 
yielding. disease and pest ·resistant, cold-tolerant, period-bound and widely adapted varieties 
and appropriate managem,,nt prnctices, induding Integrated Pe;,t Managemem. will be 
discussed. 

Introduction 

l Definition of the Asia-Pacific Region 
The Asia-Pacific Region encompasses the various 30 countries which fall within the 

jurisdiction of the FAO Regional Office for Asia and the Pacific (RAPA). These countries include 
Iran and Pakistan in the West and all countries of Asia geographically stretching eastward up 
to Japan. On the northern side, countries of China and Mongolia are included. In the South, the 
Region covers Australia, New Zealand and several South Pacific Island countries. Three of the 
countries, namely, Australia, Japan and New Zealand, are developed countries and the 
remaining 27 are classed as developing countries. Except Fiji, the Pacific Island countries. along 
with New Zealand, Maldives and Mongolia do not produce rice, hence are not included in the 
analysis. Iran, which is a rice-producing country, could not be included in the present analysis 
as it joined RAPA after the analysis was completed a few months ago. 

2 Importance of rice paddy in the Region 
Rice is the foremost food of the developing world. It provides about four-fifths of the 

calories for the more than t,vo billion people in Asia and one-third the calorie intake of the 
nearly one billion people in Africa and Latin America. Rice is also a major source of protein for 
the masses of Asia. Rice occupies one-third of the area planted to cereals in the developing 
countries, which is about 50% more the area under wheat, the second most important crop. 
There are 36 countries with more than 100,000 ha of rice, and half of these countries fall in the 
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\o\vest iricorne gror;_p, \Yith nnr1ual invJfne les:~ tb.a,n l.JSS300 per c;-1pita. l\'lore that.: 95'f; of 
"-\:"Orld\i rice are?. is in thf~ de,/eloping countries. rnostly· in A.sia. 

'"i"''he .1-\~~_;_;:;,-,T'acific an,J ,,_-l)nsun1e'~ {:'t<)re t.han 9{};1, the \V(>r.kl 

the l~Legion prodttced 1.i2G rnl.11ion ::o.ns of rice p~~ddy. 
;--he \VU_dd ;Js a vihule-. l\v.t:,rn~, of th.f , count 

in 

p~!.ddy. In these 20 co:.nrt.i'ies t~-.1ken tu;;ethcr, r1ce paddy con~tituted of the ;(1tal cen·.'i-1~:·· 
pr:Jduced 1), \\- b_ich in tttrn accountf:d tor 7{YX_1 inorf'. of th,:-: tc:;_·a1 agr itura! 
output ·::tIH.'.! about ssu<; ro ~)(Y,t (}! 1he daily food intak~e 

Table 1 Pn1duction of individual cen,,d crop" to 
the tot al cereals produced in the 
Asia-Pad fie 1985 

Crop 

Rici ,,,,dcly 

W!wa.r 
. ' ;__,..oarse g:ra1n;.; 

1?roducti1Jn 
(1nillion 1ons) 

lGS 

of '"J'•ot-~:i l 
cereals 

21% 

'fhe re1otive proportion of rice padcl_\l to the total ccrecd producuon 1.n the ind!vidua1 
cu,.,~1ries y;in,cd considerably. lie. 8" many a, nine c,,11u1.ries. ;~,;11.T'd:i Banglc,de,,h. Burn,:i, Dem. 
](arnpuchea, Japan~ Laos. Zvlalaysia, R.epubhc of K.ore<i. Sri Lanka and ·vietnarrL rice paddy 
produc, inn accow-11 ('d for :YN, or m:;n- of the t()tal cereai,, produced, Fhi!c in t!.1F"C eountrir:c: 
F:ji. 1ndonesia and Thailand. iii, share ranged from between 71J•;,;, and JO% and in five cnw,tries. 
i.e China, DPR Korea. ;,1dia, and the Philippines the proportion ranged from about 50'1/. 
w 69%. In fact, rn the ma.1ority of the count:·ics of thic: rf'gion, lood se\f.c;ufficiency and hod 
securit;, iargeiy depend on nee seif.s.ufficiern:y :md rice securitv. 

Beside being the nwjor food source oft he majority of the peopit' in the wqr)d. rice is a major 
export crop of Thailand, Burma. and Pakistan, hence of paramount ecorwrnic importance. 

Rice paddy production 

1 Rice paddy production in the Asia-Pacific Region 
Rice paddy production, in absolu tc terms, in the Asia·Pacific Region ,lt, a whole reached an 

all-time high of 437 mil.lion tons in 198C-i, ,diile it was only 325 million tons in 197fi, an increase 
of 112 million tons in tile annual level of production in the 10 vear p,!riod (Table 2i. Dunng the 
same period, in tlw rest of t ht· world \ he product ion incre;-ised only by fiy1° million tons, from 34 
million tons to 39 million tons. China, producing 179 million tons, and India producing 9:3 
million tons, together accounted for almost three-fifths of the \Yorld's rice paddy production. 

During 1975-83, the average annual compound growih rate for production in the 
Asia-Pacific Region was 3.3%. against 1..1% in the rest of the world. In the more recent years, 
1981-85, paddy production in the Region moved at a much faster annual growth rate of 4.4°;1, 
whereas in the rest of the world it had declined annually by 0. 9%. 

Rice paddy yield per hectare m the Region progressed sat is fact orilv. Bet ,,·een 197[, and 
1985, it increased fo1m 2.:.i-t8 kg/ha to '.l,315 kg/ha, an increase of 767 kgiha. During the same 



Table 2 Rice paddy production, yidd and an°a in the As1,,_1-Pacifk 
Region and the rest of the world, 1975-1985 

A::...ia~-Pacific Region 
Rest of "' or ld 
\Vorid 

A.5ia-Pacific Region 
Re,,1 uf world 
Wor!d 

Asla"-Pacific Reg:ion 
Rest of \\'Pr1d 
\rorld 

Product ion (rnilJion rr~etric tons) 

Yield (kg,--ha) 

2541, :m:;2 
2::(Kl 249~; 238\J 

:ll.42 

/\rea (n1lilion ha) 

1:?7 12G 129 

142 140 

2484 

]'.29 ]_JJ 

.\veragc a.nt··1ual 
grc,\vth rat c 

19'/:)->,di·; 19~~ 1 S:) 

L4 
:l. J K. 

1.4'¾, 
30% 

{\ '),'"' u,.::..·-,, 

4.4"' 
-0.':li' 

'.,9% 

],41,1/rj 

·,.6'1 

0.(f11: 
-2. 0; •1 

o ·i·t 

tleriod, in the rest df the wudd, the ,1\·erage yield moYed i:p only marginally by 263 kg/ha, 
increasing from 2,:330 to 2,:-i93 kg/ha. The Asia-Pacific Regwn. thus. atiained ;m annual 2verage 
growth rate of '.3. FW, in rice paddy yield, against only 1 A% in the n'si of the world. In the more 
recent years. 191-\I--8::i, the increase in ri,:e productivity ir, the Asia-Pacific Region got further 
accelerated, recording an average annual growth rate of::;. while in the rest of the worid it 
maintained the trend le,el. 

The area under rice paddy increased only marginaliy from 127 miilion ha rn 1.31 million ha, 
recording a low annual grnwih rate of 0.2%. In the rest of the world, it remained unchanged 

It is significant to note that during 1976·-l·fi, about 90% of the increase in rice paddy 
production occurred due to increase in productivity, 

2 Rice paddy production in the individual countries of the Asia-Pacific Region 
Rice paddy production, yield, and area for individual countries of the Asia-Pacific Region 

for the decade ending 1985 are gi,·en in Appendices I, II and III, respectively. During 1975-85. 
while the Region as a whole achieved an annual compound growth rate of :'l3!:'1 in paddy 
production, performances of the individual countries varied considerably, China. the foremost 
rice-producing country in the world, increased its rice paddy production by 50 million tons 
du ring the past 10 years from 129 million tons in 1975 to 179 million tons in 1985, with an 
annual growth rate of 3.8%, India, the second largest rice-producing country, also made rapid 
increases in its rice paddy production from 73 million tons in 1975 to 93 million tons in 1985, 
thus attaining an annual growth rate of 2.7<:f.. Indonesia, the third major rice-producing country 
in the world, made phenomenal increases in its rice paddy product ion, from 22 million tons in 
1975 to 39 million tons in 1984, with an impressive growth rate of 6.3% per annum. In terms of 
relative increases in the production during the past 10 years, Sri Lanka registered the highest 
average annual growth rate of 7.8%, closely followed by Australia. Indonesia, Burma and Laos 
with grO\vth rates ranging from 5.7% to 6.(1%. Among the other major rice-producing countries, 
hesides China, Korea DPR, Thailanrt and Vietnam registered growth rates ranging from 3% to 



India 
Indonesia 
Laos 
Malaysia 
Maldives 
Mongolia 

Papua New Guinea 

Rep. of Korea 
Samoa, W 
Sri Lanka 
Thailand 
Tonga 
Vanuatu 
Vietnam 

Developed countries 
Australia 
Japan 
New Zealand 

Sub-total 

Asia-Pacific total 

Rest of world 

World 

128827 
1500 
3700 

23 

910 

260'.i 
3926 

6160 
6485 

1154 
15300 

:388 
17097 

17485 

324707 

:34123 

:358830 

~-l3584 
1088 
1832 

8108 

2156 
16878 

854 
12838 

13692 

383612 

40306 

423918 

60 
[4288 

172184 
1700 
5200 

16 

1002 

2757 
5009 

7731 
7608 

2484 
19549 

402705 

548 
12958 

1:-l506 

416211 

34710 

450921 

14588 
18] 198 

1970 
5400 

2760 
5186 

8150 
7970 

2414 
19:300 

1[i600 

416924 

632 
14848 

15480 

4'.32404 

38441 

4708-15 

62 
14700 

179000 
1900 
5600 

22 

1400 

2800 
5250 

8470 
7868 

2600 
19600 

15000 

419337 

865 
14600 

1[i465 

434802 

:38613 

473415 

l 

tons 

A.-verage annual 

l.9 

2,7 
6.3 

7.8 
:to 

4.2 

6,5 

-l.7 

:3.3 

1.4 

3.1 

6<0 
-3.2 

4.3 
3.4 

4.7 

•••~••"~••---

0.1 
4.J 

3.9 

4.4 

-0.9 
___ ,,,_, .. __ 



Bhutan 

India 

Nepal 
Pakistan 

Thailand 
Tonga 
Vanuatu 
Vietnam 

Australia 
Japan 

2000 

2630 
1338 

20'/4 

2900 

5135 
6186 

57 

1850 
;1736 

2200 

2890 
89:3 

6943 
5688 

2000 
3067 

969 
63.j] 
1901 
2185 

2066 
2507 
2000 
2386 

3192 
2080 

:1rno 

6459 
5701 

5728 

2001 

20ff7 
25'tl 
2000 
:2470 

l990 

1 
64]4 

6'.160 

2000 
3128 

1086 

2000 

397'1 

'.2084 

2000 
2491 

2889 
]997 

681 
6266 

6294 

Ll 
4,8 5.1 

-2.8 
lJ 

-4.,1 

0.6 

4. 

2.0 
0.2 

0. ') 
.,.} 

-L2 
4.5 
:lJ 

-6.4 
2.7 

L2 
LO 

4.6 

-3.2 
3.4 

3.i 
---------·---------------------- ---------~---~-,---·---

average 2548 3052 3227 3.l :3. 

Rest of world 2330 2389 2484 1.4 L4 

World 2989 3142 :3252 3241 :rn 3.6 
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Country 

Developing eoumrie::s 
Bangladesh 
Bhutan 
Burma 
China 
Dem. Kampuchea 
DPR. Korea 
Fiji 
India 
Indom'sia 
Laos 
Malaysia 
l\1aldive:ii 
Mongolia 
Nepal 
Pakistan 
Papua New Guinea 
Philippines 
Rep. of Korea 
Samoa. W 
Sri Lanka 
Thailand 
Tonga 
Vanuatu 
Vietnam 

Sub-total 

Developed countries 
Australia 
Japan 
New Zealand 

Sub-total 

Asia-Pacific total 

Rest of world 

World 

Rice paddy: area harvested 

1975 

llXt30 
26 

5030 
36483 

1050 
r,22 

10 
:J9475 

8495 
680 
750 

1256 
1710 

;3579 
1218 

597 
8357 

4940 

124609 

76 
2764 

2840 

127449 

14647 

142096 

10586 
29 

•t5G2 
:33715 

1G80 
810 

JO 
38262 
8988 
7373 

685 

1265 
197;'-; 

'.H:1:l 
1188 

7'±6 
8916 

5709 

12:3299 

12~:i 
22S7 

2:180 

125679 

JG152 

Ul831 

l(l548 
JO 

4659 
:1:r781 

175S 
820 

9 
40990 

9102 
670 
fi80 

1:rs4 
19()9 

3U0 
1228 

778 
9400 

126626 

85 
2273 

2358 

128984 

14531 

143515 

9790 
31 

4672 
~-l:l766 

1700 
830 

11 
41000 
9686 

610 
660 

1335 
2017 

:3300 
12:11 

886 
9700 

5670 

l2689S 

119 
251:l 

2434 

129329 

15474 

1444803 

i.7U(} 

I 7~)0 
t_i:i(I 

JI 
111H 

coo 

:-HOO 
1~~35 

90{) 
9;-\lC 

12; 
::'33() 

L\1181 

]489:l 

14607! 

.\J'PENfHX m 

1/: 

- () 8 
O.U 

3.0 
u; 

U.2 

4.4 
·-2.2 

-2 0 

0.2 

()_() 

0.2 
·----•---- -------~--

1.2 
07 

-0.7 
()_'.1 

2.4 

0 l 

U.6 

:u 
0.7 

0.8 

0.6 
·-------~---· 

-2.3 

cu 
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countries of 
, Bhutan. DeL:. 

paddv nroductit)n ~n 
ad further been a,,, ,:,\'•?rated fhe tnp t\VO 

: :.' e,; of ;/\, to 5..t 
re',:,i:ili',j;e,; rice paddy 
ar{i Jc.ad -;.ccelerared tllt'i1 

R,~:11::, ,: :.,'.r:ka and AustraE,. T'.,· 

, register;ng a gro\\rth rate c•f 14.:tr{; j\~·epa.l 
\,.·hile it v-:as c,,jJJ:siderably decele.nHed in ca.t;e of 
had considerabl.:v decelerated in case of li'u.nnal 

Sri Lanka and 1\ustraJ!a_ dur~.ng the recent. Vb}L~ 

The an~ragc v;dds differed .; ,mtry ;:;Jun,ry. Four count,ie,; 
nan1el~/. :\ustralia:- .Dfl( J(orea, Japan and Repub1it }(uret-t rt~corded average yieids betv-Ieen 6-2 
?nd 6.'7 tons per l1cctt1re. Ch1na, fron1 a Yast ares nf a"l:,uut 34 :n:dllion ha under rice padcly 
rYgistered a high yield of 5.] t/ha. f-.Jex: Indonesia \\''it..h an average yield t>f 
c,:)out .1 Vha. u1 ltirma, Malaysia ,u:d ;:,:: Lanka wen· abut;;:, t;ha. whereas ri,e 

,::ountries had ranging frorn lJ t 'ha (I)ern. 
the rate of increase ln yield the past 10 

rates \Vere recordi?d by fh.:rrna. China, Indunesia, Laos and Sri Lanka, ·\vith 
aYerz~ge an.nuat grov.,th rates frurn 4.7t¾, to 6.fitJ{1. 'T\,vo of these cotn1.tries, ('hina and 
L~ios. al 1,r1g '.\id; India and Nep;,i funi:er ac deratec! their gn•-rth rates of du.ring 
19Bl-8tl. Burrna and Sri Lanka sho\\·ed ;:1 considerable s1ov,.,do\vn. 

Rice paddy :m:;1 cicueast~d in five countric.:;. 
and Japan. and rdnaim·rl :,taguant in case of twn ,,,t,ll' 

, 1-hrma, China. \1alaysia, Philippin,\'' 
namely, Laos and Republic of Kun·a 

or increased annualiy by values ranging frorn {}.:}Vi to ~l 1i{) in case of 10 countries, .In the 
n°maining 13 coumr ie,,, i: increased, the rate·· of heing highest in case of Austrah:J 
!'L4\li,l. Dem. Kampud,ea and Sri Lanka In '.ib,,,,,ft:~e terr:1ci, lndi,, shmved the highes1 
increase of J .6 million ha, follov:ed by Thailand and Indonesia which showed increa,,es of L5 
and 1.3 miilion ha, respectively. On •.he other hand, China, the largest producer of rice paddy in 
th<" world, showed a decrease of 1.8 mi!lirrn ha hetween )974 and ]984. 

~, Rice paddy production vs population growth in the Asia-Pacific Region 
Rate'., of grnwth of ric·e p;;ddv production and popu!arinn in 18 major rice-pr,;ducing 

Asia-Pacific countries during 1973-8:3 are giv!,n in Appendix IV. ft may be seen from the 
Appendix that the rice paddy production growth nnc wa,. higher than the population growth 
rate in 13 of the 18 countr·ies, ln five countries, namely Bangladesh, Japan, Republic of Korea, 
Malaysia. and Nepal, howe\·er. the JX)pulation growth outstripped the rice paddy production 
growth, In case of Japan, a highly de\'eioped country, cut back of the production was deliberate. 
As regards Malaysia, plantation crops like rubber and oil palm receive priority attention, and 
for rice paddy l he country is aiming at ;ibout 60% to 70% self-sufficiency. 

Republic of Korea is the other country where the rice paddy production growth n,te h;is not 
kept pace with the population grow th. Rice paddy yield in thi;; country is already very high, but 
still there is a considerable gap bet ween farmers' yields and demonstration plot yields, 
Government, through intensification of extension activities and improved soil, water, fertilizer, 
seed and pest management, is striving to bridge the yiPld gap. Further, there is considerable 
scope of increase in cropping intensity through further increase in irrigated area and 
development of suitable \arieties and cropping patterns. Rice paddy area has remained constant 
during the past decade and there is limited scope for increase in net area. However, marineland 
reclamation is expected to increase rice paddy area by about 400.000 ha in the Republic of Korea 
by the year 2000 which ,vill add considerably to rhe rice paddy production. 

Moreover, Malaysia and the Republic of Korea are close to being classed as developed 
countries, hence are able to meet their food demands through imports, As such, the lag of 
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APPENDlX n· 
Rice paddy production and 

population growth rates (%) 

Country 

Australia 
Bangladesh 
Bhurnn 
Burma 
China 
India 
Indonesia 
Japan 
Korea DPI\ 
Korea Rep. 01 

Laos 
Malaysia 
Nepal 
Pakistan 
Philippines 
Sri Lanka 
Thailand 
Viernam 

Por,ulation 
197:l-8:3 

Ll 
:u 
1.9 
2.0 
LS 
') ') ..... ~, 
2.3 
0.9 
2<5 
1.6 
22 
2.1 
2.6 
:3.0 
2.7 
u 

Rice pnd:Ir 
197:'{"8:3 

6.9 

growth in rice production essentially in Bangladesh, and Nepal is a matter of concern. While ali 
out effort should be made to decelerate population growth. there is a considerable so. ope for 
increasing the productivity and cropping intensity in these countries. Of late, these counuies 
have accelerated the pace of paddy production and it is hoped thc1t 1 he gap::c \Vili he bridged 
considerably. 

Agricultural production resources in Asia-Pacific Region 

Most of the Asia-Pacific Region, especially the developing countries, fall within the tropical 
and sub-tropical rice belts. Under such climatological conditions year-round crop production is 
possible, ample solar radiation is available during the 12 months for satisfactory crop yield. In 
fact, the photosynthetic turnover in tropical and subtropical regions should be much higher 
than that in temperate regions. It is therefore paradoxical that despite high soil and climatic 
potentials for crop production, there is a high concentration of malnourished people in the 
tropical ,vorld. It is estimated that about three-fourths of an estimated 400 million 
malnourished people in the world live in the tropical and subtropical belts of the Asia-Pacific 
Region. 

Table 3 presents the arable land area, population and irrigation intensity in the 
Asia-Pacific Region, rest of the world and the world as a whole. It may be seen from the table 
that in the Asia-Pacific Region the arable land and permanent crop area is estimated to be 438 
million ha. These areas of arable lands and permanent crops constitute 30% of the total areas of 
these categories in the world. Of the 213.4 million ha of irrigated arable land area of the -world, 
about 58"7i, (123.l million ha) exists in the Asia-Pacific Region. It must also be underlined that 
about 55% of the total human population lives in this Region. It may further be emphasized that 
about 70% of the farming households live in the Asia-Pacific Region, thus indicating the 



'Lthle 3 1\loa.rkultural µn,i!t.i.:tion re·,-1,.;r·,·•c'S in Asia-Pat·ifo: 
Region, 198:3 

'T'otal popu1at1Dtl !. ,nililon} 

Total agricultural po_pul.a't iun (million 

1\Jta11and area (n1illion hH) 

/\rble land arec: :rnillion ha) 

Irrigated ]and (rn11ll0n ha) 

Percentage irrigation 

Fe:·tilu,·• use\ JO()() wn~. 

Asia~ Rest 
!'aciiic 
R,";'!(•'' 

1445 

28.1"' 

th,· 
\\'()T ]d 

2103 

10559 

11,:;4 

World 

2076 

1:3392 

125 

Only ahuut 15.fi''{, or fr-:· ,,ta! land <•n"a in the Asia .. .J->aci fie Region is rnnE,iclered arable and 
under wrmanen! crops. On an averr,J2\', about ~·S. l. of the an,ble lam: and permanent crop land 
is irrigated. Of the 257 billion pe<:•ule in the .\,oi,1 Pacific Region, alinui S6'Vr, are t::-1gaged in 
agri1.:t:ltural acti\ities. As such, d1ere is an dH'Yclge agriculturnl ion pre,,sure of :L3 
person:- per ha of arable land in the A.:..;ic1.-facific Region cigains1 an awrage pr,.·ssure of O 6 
persons per ha in the ffSI ,:• the wzdd. 

There is a wide variat iun in arable 12nd and irrigation ·.>:ater re~ource,- among the coun~rie,: 
of the h'egion , '\ppendix VL Tonga, Bang!a('esn and lndi;; haw rdatively mud~ higher 
pen:entages of cu1ti,·ated land area (57'~, to 81'",). Bhutan, La,,s, Mm,gnlia. Papua New Guinea, 
Vanuatu, Australia and New Zealand h,J'\'e relatively much smaller percentages of cultivated 
land are.a (0.8% to 6.4'¾,). i\H hnugh Chim has a vast land area 1933 million ha), Pnly about lO 'i'IZ, 
can be m,t·d for crop production. Westerr: Samoa, Thailan(l, Philippines and Sn Lanka hme 
relmi,ely modest proportions for cnlti\"ated area percentage ranging frorn :H\'{, to 43'if,. The• rest 
oi rhe countries had proportions ranging from 1 l'K to 26')!,. Several of the countries of the 
Asia-Pacific Region. such as Malaysia. Indonesic;. Sri Lanka. Burma. and India had 0,5 to 5.0 
million ha under permanent crops. 

Abour 70% of the arable land in the Asia-Pacific Region is cultivared under rainfecJ 
conditions, OftE•n the monsoonal rains are adequate lo grow one or two crops in most of the 
South and Southeast Asian countries but there are risks of monsoonai \'agaries. The countries 
of the Region vary ,\·idely in their irrigation inten:c-ity (Appendix VI!. For example, 7l(F{, of the 
arable land in Pakistan is irrigated, closely follmved by 67% in Japan and 55(){, in Korea. 
Irrigation intensity in China DPR Korea and New Zealand ranged from ,.JS')'i1 to 50%. Tn 
Bangladesh, India, Indonesia, Sri Lanka and Vietnam. irrigation intensities ranged between 20% 
and 27'K,, Four countries, namely, Burma, Laos, Philippines and Thailand had irrigation 
intensities between 10'){, and 18'~,. The remaining countries, namely. Dem. Kampuchea, Fiji, 
Malaysia, Mongolia, Nepal and Australia had h'ss than 10% irrigation intensity, Fiji having the 
lowest irrigation percentage of 0.4%, 

The tropical and subtropical conditi,ins of the rice belts in Asia-Pacific Region provide a 
wide and diverse crop base. A large number of plant species including cereals such as wheat. 
barley, maize, sorghum. millets, fiber crops especi2.lly cotton and jute. legumes, oil ;..eed;:, roots 
and tubers, fruits and \·egetab!es and plantation crops are grown throughout the year as 



t·nmn1er..:· al crops, 1n addltio.n to r1(:t.~. Each one uf these ~~rops has different c?tegories of 
\"2Tietie~~ adapted agro-ecok,gica1 conditior::,~ and thus ·providef: nurnerot:t.:~ 
pern:rutations and comhir1ations of crop Sf.:quences to be gn)\\TJ 1.n the Regicrn., 

APPENDIX V 
Mine1·al fertilizers: con,,urnption per ha ot ;i.rabk larni and pen,,. ::rops 

Countrv 

Developing countric~~ 
Bangladesh 
Bhutan 
Burrnct 
China 
Dem. KampL:c:iea 
[WR. Korta 
Fiji 
India 
lndonesia 
Laus 
Malaysia 
Maldi\es 
Mongolia 
Nepal 
Pakistan 
Papua Ne\Y Gumea 
Philippines 
Rep. of KorPa 
Samoa, W 
Sri Lanka 
Thailand 
Tonga 
Vanuatu 
Vietnam 

Average 

Developed countries 
Australia 
Japan 
Nev" Zealand 

Average 

Asia-Pacific average 

Res1 of world 

World 

197? 

20.n 

·l.2 
frU 

0. 
17ti.~) 
3h.0 
1 :'J.2 
25.5 

0.2 
fri.2 

7.0 
35 

20.8 
17.8 
26.6 

337)'1 

E,6.1 
9.6 

32.8 

38.0 
4:-l0.4 

1702.6 

96.5 

39.8 

59.9 

1980 

4Ei.() 
Li 

10.0 
!54 l 

2.: 
325., 
69.5 
31, 1 
60.2 

4,;) 

106 . .l 

6.9 
9.2 

5:l.2 
14.8 
30.6 

365.7 

Ti.O 
l6.2 

69.1 

26.3 
372.1 

1024.7 

69.5 

69.l 

84.2 

1981 

4'.i.i' 
ll 

I:~ ;) 
1 C j ·; 

6.2 
:~48.li 

79.7 

92.3 

ms 
9.4 

53. l 
32.5 
28.8 

351.3 
4.9 

68.4 
17.:) 

70.4 

26.:'i 
:'187.:2 

10151 

71.9 

70.6 

816 

1982 

1GO.A 

325.::1 

;13 5 
'..i4.9 
78.l 
o.:i 

102.l 

10.9 
I:l.8 
60.9 
15.l 
30.4 

281.7 

71.6 
2(U 

1.9 

73.9 

24.2 
4l1.1 

1017.2 

69.2 

73.3 

'79.9 

;~19.6 
i.O 

15.6 
180 (i 

L6 

Hi.2 
39.4 
7'4.3 
0.6 

llLi 

11.6 
13.7 
58.6 
18.2 
:12.0 

740 
24.0 

1.9 

471 

82.0 

24,2 
43·;-.o 

l l 168 

72.6 

80.9 

86.8 

lTnit: 10(HJ 

.Average annual 
gro;,;• . .-t h. rate 

157 
n:; 
36:: 

•) 

35 
11.0 
l l.8 
2G./' 

7.2 

8., 
10.4 
12.l 

0.0 
2.0 

--0.8 

5.7 
:-:.u 
0.0 

2 7 
- . i 

11.:-1 

0.1 
0.3 

-3.2 

-U 

9.l 

14-.2 
7.6 
7.1 

2.8 

, n 
.l/ ,v 

l 7.1 
4.4 

-1.5 
1.9 

-:'i. l 

-0.7 
j.1J 

0 IJ 

18.1 

5.8 

-3.'.l 
;;Ji 

0.9 

5.2 

0.7 

----------,----------~-" 
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Country 

De,·elopmg countries 
BangladPsh 
Bhutan 
Burma 
China 
Dern. Kampuchea 
DPR.Korea 
Fiji 
India 
Indonesia 
Laos 
Malaysia 
Makli\es 
Mongolia 
Nepal 
Pakistan 
Papua Ne\v Guinea 
Philippines 
Rep. of Korea 
Samoa. W 
Sri Lanka 
Thailand 
Tonga 
Vanuatu 
Vietnam 

Sub-total 

Developed countries 
Australia 
Japan 
Nea Zealand 

Sub•total 

Asia-Pacific total 

Rest of world 

Worid 

1299 

890 
~:l500 

89 
700 

l 
'.11840 
noo 

298 

18 
1 J 7 

136:34 

980 
1020 

427 
2:l00 

980 

10282:j 

1470 
::l295 

135 

4900 

107723 

7:3722 

181445 

Irrigation 

1639 

999 
,]5388 

89 
lUSO 

l 
:;g:{50 

54[8 
1i6 
370 

35 
230 

1,1680 

1300 
1150 

s2:) 
'.1015 

]542 

ll6896 

1500 
:l250 

166 

-1916 

1211112 

88514 

210326 

1726 

1073 
1:i07, 

89 
lffi0 

l 
:38805 

C,418 
116 
330 

:35 
2::lO 

1-Hi90 

1:340 
1160 

548 
3171 

1650 

1]6506 

1655 
3200 
200 

5055 

12156] 

89344 

210905 

1800 

1044 
14770 

89 
1060 

10600 
5450 

ll8 
390 

')""i 
Ji 

2:-m 
14700 

1370 
1170 

:il9 
3340 

1700 

118388 

1700 
3230 

170 

5100 

12:3488 

89873 

213361 

187 

APPENDIX VI 

t:nit · 1000 ha 

Average· :mnual 
gru1,;vth rat(• 

1983 1973-8::; 1980-83 

10ll 
,15141 

8:l 
1060 

1 
:39:i00 

5418 
118 
;134 

38 
230 

lH20 

HOO 
1190 

;i:lil 
3472 

1730 

11784 I 

1750 
3240 
230 

5220 

12:l061 

9m15 

21::l37G 

% 

3.7 

0.0 
2.5 
16 

fa7 
1.8 

5.::l 
1.0 

2.0 
4.4 

6 '7 .I 

16 

1. 7 
-0.2 
4.2 

0.5 

1.5 

2.2 

LS 

4.1 

0.1 
-0.2 
0.() 

0.4 
0.0 
0.6 
0.1 
0.9 

-1.4-

3.l 
0.0 
0.1 

2.5 
1.1 

0.2 
4.9 

3.8 
-------~,.,.,,-·----·"" 

0.4 

5.0 
0.0 
8.5 

1.9 
___ " ________ , __ " 

0.5 

0.7 

0.5 

Pathways of intensification of rice cropping 

There are only two major pathways for intensification of crop production. The first is the 



,-Paciii( -~x,ntributio;·i 
,pped to he rath::~r 11n1itec:t 

ahr1ost closed ir~ nossib1i:• increase 
mu1t-!ple cropprng ,vLt:Tf·\t~r there, is \\rJtc_:. or ,.~._-L:rre the: 
d1~~tribution of rai::daH so 1.h~1t il is Dn~~sible i increaf:f' d"iC n1nr1ber 

"l'he ~~ccond p::,:t tn 1ntensif!(~t1-U.un is in1prtY/ttnenL A .. s rrH:-."ntioned fiarlier 
Region as a \VfKjle has paddy f)f abotd ::--~.3 L ha, \Vhile sorne cuttLtries as ~A.u\:rra1ia, 
China, l)PR_ }\nr:::a. Japari, and R.epublic of !{orea have high yield le\·e.·!s r:1.nging forrn [),3 to tl.~) t. 
1here are ;J n1-1n1'r)(?r of co1.:n ·ies in the Region \\'hose leveis are currently-- be]O\\' the 
regional ;J,_·erage by a signiflcttnt margin. For instance. the yield le'Jti i~ IndL1 i~; only about 2.3 
t/ha. fn .Bangladesh. it r:~ven lO\\'·er. In Pak.1st an and :·:-;ri Lanka. r he y1eld le\'.;:_,:!s are sornevibat 
higher hut even then they a.re only about 2.5 t(; 2.9 t/ha, /\mong the Southeast A.siar1 countric[:., 
ihe onl:y r :;,rntry "h1d1 has a i,,sµect;,bi,, ,·ield k••.'3 is Indnnf",ia ,,·hich produces abnm .j ton, 
paddy per ha. 'Thailand y:ith less than 2 t/hi:;. has the knvest yicJd 1r1 'he ASEA:N sub~region. 
Phihp~;ines i~. around :.?. S tons and J1alaysia :::~.8 L-''rLL . nerv :1rµ variation:~ in 
\ ;,:Id le,·,,k of t•th,.- corps u,;ually gt,.r:. n in :-:;:,it ion -., i'.'' nee. 

Con;;1,:0ring I •·w large n,·,::, of in dii1;•"'('nt c::un·:ies , .. ith ?i h-T lo\, ,··r mediuc•; 
yields 1 there _\.s considerable scope fr.':r increased prodtictinn through in1pro,_·ernent and this 
\varra11ts opt-irnisn1. T'hi~ \\'i1l caH for expanded use of high-yielding \-,a.rietiest irnprovement in 
culturaJ pra{_:tices: he·t.ter \\'<{ter control and signific::intly iarger use of n1i:neral fertdizr.rs. Given 
,:,,cessar:: ,,{forts,·; ,:hould •>t- possible- 20(l(l \.D. that "'u country in rhe Rt)gior: has a yielri 
le,·,:l below::) t h.1 and for most mu,,lries, the \·ield s!1nuld be 1:iet11ven .:,-4 tih;: r: may !wadded 
that, 1n a large country Hk.e China v,rhere tl1e current yield is already ;Jt n high level off) t/ha. 
the natior:a.i authorities are (\H1.tempiating the r1~Hional to go up to a rninirr1un1 of 6 t/ha. 

Constraints to ,::rop intensification 

1 Phy-;i1..·al (climatic) constraints 
I\berrant ,v:iter and ternperature regirnes are the -rnc>st con1rr;on JJhysical constraints .Lack 

of c'imtrol on\\ 01ier is the major c,n.:se of low ciPd flu .. tuaring rice yields in most nf tropical A.sia. 
Low temperature in high-ei,·Yation a:e,,s. tel!lJX'tate rtgic,ns, or winter :oeason Jirnits ric,' 
pn1ducti(ln. Untimely cold \\\·;ctther, ,;uch as ons;ei of early ! old in Kort'a Ill 1980 reduced ri,:e 
prncluction hr ,l()%. In the Asia--P,wific Rcgi1Jn, high temperature i,, not much ,if a problem. 
While increa',ing the irrigation intensity \\ ill mitigate rhe drought conditiuns to a certain 
1.0 xtent, tht'.re is little contwl <Jn the ern·ironmental fac1or,:;. Under rice·v..reat rotation, high 
temperature during Q,eedling growth ,/ \vhear 1.ri]l be a major const'.'ain!. 

Development of varieties tolerant ro drought, de::p1.vater and flooding conditions and low 
temperature or high temperature regime,~ h:we and in future would contit,ut to alleviate, at 
least parti:illy, these constraints. 

2 Soil constraints 
The main soil n 1nstrai nts 1 o rice product id y :ire nu! rirnt deficiencie, and soil 1 ux1citie,;. 

The maJor deficiencies are tho,;e of rntr::gen, rho,0.µhorus, ,md zinc. The rnajor 10xicities are 
salinity, alkalinity, strong acidit\·, iron toxicity, and excess organic matter. 

Nitrogen deJicienc:,, i~ the rnos1 common nutritional disorder of rice, and high yields are not 
tJossible without nitrogen added in the: form of fertilizers or organic manun·s. But efficiency of 
fertilizer nitrogen may be a~; low as :llJ% becau,;c of incorrect timing or .1ppiicat1nn method. 

P:1osphorus and zinc deficiencv is ab;, widespread. and can be corren<:,d by add it iun of 
these element'., (Jr by growing varieties tlw1 make better u,,e of them. 

Toxic soils covt'r millions of he,'tares of current and potential rice lands in South mid 
Southeast Asia. Th,, most common and most extensive problem is salinity, which is a severe 



·r1eid-iirni1ing facrnr !Jn about 60 rnilhon ha uf arid and coa~;t'a1 land~. 
1-:·ie into rice produt .. :·tipn vari?t:d develunrncnt. \/ ariett{:,:-: no\V g:'i."O\\ in saline 
s~Jil:~.: ha Ye sah to1erancf~ but lov: ·yield JXJteru ia1 becat1se of pc~)!"' plant type and susceptibility t.u 
chsca:<es and insects., \/'arietie~~ \\'ilh accc·ptab1e leYeb of salt Lolerance h;,r'--·c been identified. 

T'he largest area of sc)dic or aika'li soils 1t1 .Asia 1s on the Indt)-(;ange·bc plain. 'These areas 
,,.re mos1 ;, not in .Top procim tion, h:, the pre:,ence of _:;'.-.:.mndw:,ter n;dh.es rheir I eclamat 1ur, 
possible throu.gh aµplic::1t:ion of gy·psu1n and leaching_ Rice is 1he ideal crop dudng reclarnation. 
"I ht foreseeabi(' prodt1c''.r:ity is moderate. ,ilthough hi6h yiekb hc:\c been ohu;ined wirr. lk8 on 
1·eclairne(l :lfeas c;;· t•w Indim, f'unjab. I~ecause nn LTops are presently gw,,,,1 in th6e nther,.nse 
,,uitable areas. cn'r' modt,rat e yields are a st,bs1ant ial ;mprnvement on ,·urrem pr"ductiv itv. 

fron tox1citv is a :<evere gnw, th-limiting factor <if \',etland r;ce ,Jn c:ome highly leach,:d, acid 
suds, and acid sulfate soils. 1l1t.0 total area of current ::.;nd potential Irl.)11 t:oxl( lands is t:iLXJUt 10 
million ha On pea soils v. J;i,:h co, er ;tbom niillion !:a in the· hmr,,d tropic~, oi South 2•~,:: 
S\1uthea:--t .1VitL t11e nwin co11srraims are n1:tneni defiuencie1;, t(Jxicit:,- ut organic ,0,ubstanct•,;, 
ac:~e~-:-~, to thr ;:1reas, and the lack of hu1nari sett.lernent in such arc~Js because of pre:7:ent lcl\V 
produn ;,-: ,y. 

For d.ry1and rice the inain gro\vth--lin1iting factors associated \Vith the soil ar-~:.· 1-1luminuE) 
and inanganese toxicities and phos_phorus deficiency in acid soils. and iron deficiencv in neutral 
and alkaline soils. Pcor ~·:,oil structure is oftc'n an accessory 
impon;;,-\i in m,.11 ,_, uplau,., ,i.reas. 

~'3 Biologkal constraints 

factor. and erosion ~a.n be 

Disease'-' and pe,,rs, includ:ni;:: ·1'eeds ,md rats. Cl>nst itut,.· ~',i: major biutng1,al con'.;, ;aints. 
Under inren:oiw ,·tdture. these pruhkms are ,1ggra\'::,uxl, espec·ially in the hmnid tropic:-. 
Although precise figures of losses due :n different pests ,rnd diseases are 11()[ kno\\•n, the lossu-. 
could be col(J\;s;:;L In the Philippine:,,, for example, tungro \·irns 1·inually destroyed 70 000 ha in 
I9"ii and 40.0UO h?i in 19'?2, and the brov,r, pbnthopp,·r damaged at least 80,000 ha in UC3-74. 
An estim,Hed 500.000 ha of rice in Indonesia ,vere attacked by the brown planthopper and the 
Yirus diseast·s carried by it in 19hi-,7. Other cxan,ple:: uf damaging pest Ppid,•rnics inciude 
tungro virus infestations in Bangladesh, India, and Thailand, and bruv,~n planthnpper outbreaks 
in India and Sri Lanka. ~fore than 10c; insecl species damage rice, '.:;0 being ol ma_ior economic 
significance. E\'en it infes1 at1ons are :ow, the d3mage I ariou" ins{'Cb may accumu!a1 c t ,, 

cause 15-20'f[; yield loss 
Chemical control,; (pesticidt·S and f unr.icides) :.n-c commonly used but have their own 

economic and environmental limitations. Developm<~nl of resistant varieties, whether 
possessing vertical and/or horizontal resistann~ has been extremely effective in combating the 
pests and pathogens. But, it is an eYer-ending battle and judicious use of resistant germplasm in 
building up durable resistance to ever-mutating pests would be a continuing job. For certain 
diseases, such as sheath blight, no germplasm ,.;ource possessing high level of resistance has 
been found. Thus for such cases whil,· sea1Yh for the desirable germplasm should continue, 
chemical and cultural controls would be the strategy of protection. 

Tlk complexity of the insect and disease problems and the general socio-economic 
conditions of rice farmers imply the need for an integrated method for practical. persistent 
control. Most of the progress on control has been through varietal resisiance and use of 
chemicals. While improvement of these two aspects must be continued, it is important to 
intensify the work on other aspec1s related to in,;ect and disease control. such as the basic 
ecology of the common pest•';, and possible biological and cultural control te,·hniques. 

4 Socio-economic constraints 
Socio-economic factors, ,such a,; degree of market orient at ion, pricing ui input!" and outputs, 

costs and returns lrom using a particular technology, institutional structures for credit, land 
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tenure. etc.,, social factors, and govern111ent pc)!icies have a direct bearing on rice production and 
,Jt ilization. 

The µrnf1tdbili1y of HYV technoiogy has been proven under congemal nce-gro,,·ing 
·onditions with adequate control on ,,v~iter. But for rainfuJ and rnargina! condition,,, 
appropriate and profit able t echnologie,, are usually lacking. TPchnology· rnay provide profilablt
opportunitie,- for mcreasing nee farm prnduc! ion, bu1 if the opportunities for profit are Iese: 
attractive than alternatiYes, farmers act rationallv in not u:;ing the technology. Alternatives 
open to farmers require an aYailability of information to allow farmers to judge tht·ir attractive
ness. Further. risk is often considered a cnnstrainL 

Lack of appropriate marketing, transport, processmg. price supJX)rts. and other market
related phenomena are important constraints to the adoption of new technologies. Table -l 

Table 4 Fertilizer-paddy price ratio and nominal 
protection rnte oi urea and rice in 
selected Asian countries (average 
1978-82) 

Bangiadesh 

Burma 

Philippines 

India 

Pakistan 

Malaysia 

Sri Lanka 

lndmwsia 

South Korea 

Taiwan 

Japan 

Fertilizer· 
pai!dv price 

ratio 

l.89 

4.+G 

1.8] 

3.67 

3.0 

2.46 

l.4t 

UJ5 

1.52 

0.85 

1.18 

0.7 

NPR" 
Domestic price 

Border pnce 
- l 

Nominal protection 
rate 

X 100 

t.Jrea 

•)'' -.-: ... ) 

43 

-74 

21 

15 

-19 

-27 

-37 

-44 

47 

11 

92 

Rice 

2 

-35 

-49 

-9 

-21 

-35 

() 

-2:l 

0 

135 

37 

300 

Source: Government Policies and Farm Incentives in Asia Rice 
Economy. Notes for "Prosperity Through Rice•·, 
Orientation cum Training Program on Improving the 
Income and Employment Potential of Rice Farming 
Systems, 21-30 January 1985. 

presents fertilizer-paddy price ratio and nominal protection rate of area and rice in selected 
Asian countries as an average for 1978-82, It may be seen from this table that government 
policies in several of the South and Southeast Asian countries generally undervalue rice price to 
protect consumers. Input subsidies have not been generally adequate to offset the disincentive 
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s•!tect~, nf 8.rt11ici.1Ey hm rn:t;>Ut pri,:e. Ir is :>,.>er, that the rice i:'.rmers iD fhaifond are mnst 
mfa\,H?bly pla,',;c' while t;,c :ndonr:;1an rice !armers are most favored. This situatwn seems IG 
ha \'f a significant effc:ct on average rice µaddy y]eld in the t\vo countries:· the Indonesian yleid 
Vdc• double 1h:1t in ·1·11ailand A,, apprna,·h to piannmg effediYe intervenfrm into :,1arkets -

price •.,:pp,irts, ,:,Kournging ,·ooperatin· arr:n1gt·ment.-. buver contracts, and other 
,neas,n-ec; are tl:,;:; rn:·eded for the ~·nread (,l production-increa,,ing technologies. 

Prospects of iutensification of :rice aopping 

Table 5 gin·s contribution of rice to total calories intake in different countries of the 
R1•gi(m. It mav be seQ,1 frnm the ta Die that in the Asi,rn count rie:;, which comprise about 55,7,, of 
the \\Orki's population. nee on ,rn :fferagt' ,·(mtrib11 res about 4()'\{, of the total calories consumed 
Der pvrs;;:1 per th1r. Therefore, adeqna'.e pmdnctiun and ;r:ailabiiity of nee will ,,:;mqituk the 
:-;x,•,~ nnport:mt component of fond security ii, the Asia-Pacific Region. 

Tabk .~ Contribution of rice to 1.otal calories consumption, 
1980-82 

Cc1untry 

Eanglade,,h 
Bhut;.,,-, 
Burma 
China 
Dem. Kacnpw·h,·a 
DPT( Korea 
Fiji 
india 
[:;donesia 
I..,a\\. 

Mala)i,i..; 
'.\faldin,s 
1\11.ongolla 
Nepal 
Pakislan 
Papua New guinea 
Philippines 
Rep. of Korea 
Samoa, \Y 
Sri Lanka 
Thailand 
Tonga 
Vanuatu 
Vietnam 

De\·e]oped countries 

Aus, ralia 
Japan 
:'.\iC'w Zeal,md 

T'ota] Calorif:s 
,·,dories 

consumed 
contributed Contribution 

i869 

2359 
'..:490 
1973 
3062 
288:l 
2030 
2376 
1~nc 
2:iri9 
2039 
2749 
1939 
22:12 
2061 
2405 
2937 
2;iJ(l 

2207 
~~312 
3126 
2l16 
2103 

3112 
286\) 
3492 

by rlce 

l:~ll 
897 

1493 
11?3 

66:l 
1 ios 
1:596 
iJilG 
543 

67 
f<(i:l 
232 
277 
910 

EiFi 
10] 
962 

1462 
9 

29:i 
1371 

itl 
785 
24 

by rice 

76.8 
36.0 
75.6 
4t8 
]4,7 
32.7 
59.1 
72.1 
4:U 
26.6 
02.4 
H:i 
10.4 
13.4 
37.8 
51;'; 
()4.() 

-:1:3.5 
63.2 
()().3 

13.9 
65.2 

01.4 
27.4 
00.7 



l)en1and for rice or cereals or food grains as ;,1. \Vhok: in devt~'loping Asia.- .. Pacific is expected 
tn gro,v by about :.S.2t½) to 3.51.r.r; per annum. Considering that durin.g the past decade rice paddy 
::,roducri,,E in '.ne developing rnun~ries ha,,, beeu growing annua:ly b\· 3.:i'r ar;d cereal 
production 4',1/.), essentiallr through increases in yield, there 1s every reason to think thlJ.t r.he 
, ,·end v. ill be tnamtained ctvring the next ,kcadt: ,;r so. 

En·, •'ncreasmg J)1cssurf· (In land, and scarce and e\f:•I<,hrinKing anble land resources, 
adcqtiate !:.;rm labJr and increa,,mg cie•nand i,,,- mo:> and balarh:ed fvxi, wilt faYor '· rop 
intensification 1 hrough1Jut .Asia. 

't',1ulriple cropping is 1,ot new in A:-ia. Ho,H··.-er, tlw ext,,•r:t oi the ir;;cns11icni0n vanes 
widely depending on seYeral agro-ecological, technolog;cal and socio-econom\c factors. Table 6 

Table 6 Cropping intensity in selected countries of rl!'.ia 

L~ountry 

Bang}ade,~h 

1:Surrna 

India 

lndones1a 

hlalaysrn 

Ne;,:il 

Pakistan 

Philippines 

South K.orea 

Sn Lanka 

Thailand 

Cropping 
intensiiy 

,rt. 
/\I 

150 

"'!1·""." 
J. l : 

12] 

1.61 

IOL 

108 

!!O 

129 

()LDE\t,-\.N and "j_:;'·RERE (198?) 

SANnERSl)X ( 1978) 

Ministry Df Food and Agrirulrn:-e. Nepal 1)::)7~\ 

fJALRYMP!,E (1973} 

DALRY:ViPLE ( 1973) 

RANA\\T.ER/\ t [9!,1) 

SEETrSAR/, 11975) 

presents the cropping intensity in selected countries of Asia. I! rnm- be seen from l he table that 
Bangladesh, China, Indonesia and Malaysia had a cropping intensity exceeding 150'JZ,. On the 
other hand, in Burma. India, Japan, Nepal, and Pakistan, the cropping intensity ranged from 
102% !o 119%. Sri Lanka, Thailand and Philippines h:id a croppmg intensity ranging from 120% 
to 136%. It is thus dear that there is ample scope for increasing the cropping intensity in the 
majority of the countries. The national averages often hide wide variations occurring in 
different agro-ecological zones in individual countries. For instance. m certain parts of China. a 
cropping intensity of 300'lZ, covering million of hectares of land is not uncommon Similarly in 
Indian Punjab, a cropping intensity of more than 200(7,) is usually achieved. With rhe increasing 
availability of "period-hound" rather than "season-bound" nrieties of crops and accent on crop 
diversification, it is expected that the cropping intensity in several of the countries of the 
Region should increase. However. it will call for concerted n·search to develop appropriate 
multiple cropping patterns, water and fertilizer management, cu It ural practices. land 
preparation, and pest and weed management, as briefly enumerated belov,,,-: 



1 Land resom·cf:s exploilation 
Tlw :m0a of :irah!e and ;,,·1 manen; :,, cropp1:,; Jund f,,, [i·,e Region a'-' whole in l 98:-l ,, :L 

abs>,lt 4J8 mii]ior> ha, Hpresenri;ig ;,bout :,;O'H: of the ,,,nrid·s arai:•le srnc\ perrnanent!y cupped 
l:1nr1 ,11ea. ol~ Lhe orht. i1:·rHi. t\."' r·egion ~.~·t 1unte<1 1,): about ;i,i'"., 01 the \Vorlct's agricultural 
,npulation. while i 1~,~· area oi the cultiYable Lind is rn/Jr,• or [ess fixed, the agricultural 
:XJpulatinP m the R.:·giun ha.:; been grc\wing annually by aiJ,JUt i!,i'fi, during the past 10 to t::: 
year,c. Then:!on:'. the ra!!O of amble and permanently croppeci :c:nd to agricultmal JX,puLtion 
has been decJ(,11ng. Bet,\'t'en l97J and 1983 iL the de-:eioping countrib of the Region. the rati<) 
declined from 0.282 10 0.270 be., and in the rest of the world. the corresponding values we1e 
i ,664 and 1.638 ha. In other words, the pressure of agricultural population on the arable and 
permanently Lropped land in the developing countnes nf the Asia-Pacific Region \Vas more than 
<:ix times when compared with the rest ot the world. 

Th!:' irontier:-; 01 cultivable lands ?tre almost d()sed in rhe Asia-~Pacifo: Region. Therefore, as 
rnenti\)ned earlier, 1he future ii,crt',bes in aop production must ,iccrue primarily through 
increases in ytelci per urnr area and through increase in cropping intensity 10 a certain extent. 
Further. 1vith the increasmg pressure on the land, the chances of degradation and fertility 
erns10n s.:1,ould increase. An appreciation of the iand cap2.bt!ity and its population carrying 
capa .. ·iry is necessary for future exploitatim, of this fundamrntal resource icr· agrirnHural 
prociuction. 

FA.O -;tudy ,in potenti,,1 population supponing capacities of lands in Southeast A:,ia 
,Banglade·,h. Bhutan, Brunei. Burma. Democratic Kampuchea, India. Indonesia, Laos, 
Malaysia. Nepal. Pakis1an. Philippines, Singciuore, Sri Lanka. Thailand and Vietnam ffwaled 
the ioiiowing: 

1 l Eighty four percent of the land area is climatically suitable for rainfod crop production, 
the remaining 16',t being either too dry or loo cold. 

21 Thirt'., six percent of the fand area has no inherent suil fertility limitations, 2::i% has 
seYere s:)il fertility limitations, while the remaining 39'fi has iimitations of shallow 
depth. poor drainage or salinity. 

3i Areas ,vhere hoth soil and climate are suitable for crops form the potential land base 
for minted crop production. but some of this ,vill bt> used for irrigated crop production. 
By the year 2000, prc,jection~: indicatt' that 34% of 1he total arable area of Southeast 
Asia ,vill be equipped for irrigatiun whic·h would account for nn less than '7]% of the 
JX)tential populatinn supporting capacity at low input level. 
/\s ixipu!ation rises. a growing area will be taken up by non-agricultural uses. By 
allowing a standard area of 0.05 ha per person, projections for the year 2000 indicate 
that 11% of the land area would be under non-agricultural uses. 

S) A much more serious threat to the potential land base for food production is land 
degradation. Here the study assessed the DOtential impact of land degradation due to 
wind and water erosion. In the Southeast Asia region the consequence of unchecked 
degradation (low input level) would be the loss of as much as 36% of JXJtential cropland 
and much that remained would also lose fertility owing to loss of topsoil. 

6) The Southeast Asia region, because of the sheer size of its JX)pulation, has the largest 
absolute numbers of people affected by potentially critical land resources. Favorable 
climate and soil resources indicate that one-third of the region's total land area is 
suitable for rainfed crop gro\vtb. However, although some countries still have 
substantial reserves, 92 % of the potential land base for rainfed crop production was 
already in use in J975. 

7) Analysis of the potential fXlpulation supporting capacity for 1975 indicated that six 
countries in the Region (Singapore, Vietnam. Sri Lanka, Bangladesh. India and Nepal) 
had insufficient land resources to feed their populations at the low input le\·el. 
However. at intermediate and high input levels only Singapore remained critical and 



J·1e statistical Singapore is \VeH able to finance iood iinports. 
Al~·-, ~1s the region is, on an c1\:erage. around half-Vi,.-;1y in achieving the interincdiate 
;c,\'Cl of 1nputs? all six critiral ccrunt.ries \vere in -fact achievinf· cluser to 

8'; The result,, 01 ii,· ,-t were also ac,"mdi11g to thr of growing sea,-01 : 

mnf's \Vti.hrn c,,d, rn::ntry for 197::'i to m: •ded < ► i the ren1 ('. 1:rt'nt. on thegroun.'i, nl 
the imha!.c:.nce belween land resources an(i p:1pula'i:ms. For tt,e Southeast Asia Reg1orc 
at the lo,,, ,t"-Ci. just over one-thi,,·\ d the t,1tal land :tn:a \\'nt.dd have b,:en un,ilil,: 
to suppon its FYi":1 \XJpulations. The:ae CJ i11cal zones cov,cncd most of India and 
PAkist;m, the highland area', of Nepa1 i:1t1d Bhutan. the most populous areas of Sri 
L2r1 ka Vietnam, Indmwsi,, 001 a\ ,rnd the Philippine:,. However, at the iutermediate 
n1pur level the critical zone:~ shrink to 79(1 of the total Janel area, renraining t~xt:ensive 
,iniy in northern Pakistan. highland Nepal, western Bangladesh aml Java. High inputs 
,·educe the area further. eve;-, in .):ffa. 

91 Scutheast Asia's popul:ninn grov-th is the slo,vest of all developing r(•g1on,:. Year 2000 
predictions :liAO. j(l8ll indicate that 1he j)()\JL:fa11on of the co:1ntries studied \Yill han.' 
risen by 73; frc,rn l 118 million to 1,931 miliion. a\·eraging ::?.2';;, a year. If the large 
projected mcreases in irrigation mater;;;!lize, thf potential stoporting capacity win 
increase faster than this. enabling the ·Region' ic1nds to support 27;y;1 rnore than the 
expected poµuhtiui, ~1sing low inputs. \.Yifr high inpu1:c;, tl1e regwn would be able t,' 
support three time,.; irn year 2000 JXlpuhtt ion At low input 11:'ve] six countries would bc
critical !Singapore, Vietnam. Bhurnn. Sri Lanka, Bangiadesh. and the Philippines). At 
::l\. ir: 1 l'rmediate inpu, !C\t•' H;mgladesh ,\ould rf'rnain criticai .md even at Lhe 
high input level, would cnly be able to support 16'J7', more than its exp,,cted ye,:r 2000 

inn 'Which is expected u grow by a further :i0% bv the vear 2025. 
The above deductions were, howe,:er, based on some\vhat inadequate data, but de refk·ct 

rhe general trend. fi: \,\)tild be useful to prepare land resource in,·entory at country levels iri 

greater detail tu re:ic:1 ,, r;1t:n, reliable assessm,.~nt. Based cm the capacity ,malysis, selection ,,f 
areas suitable for annual crops, pastures. tree crops and reafforestat10n and those that should 
1·emain untouched would he possible. This will need a muliidisciplinarv approach. Appropnme. 
tow cost production technologies, including genetically wilored pbnts tn adapt to given ,nil 
conditions. should be cit·\'doped. 

2 Increasing fertilizer use 
Fertilizers constitute a vital input for increased and sustained prcxluction of crop,;_ The 

torn! annual les.·e! of nutrient consumption of fertilizer in the Region between 1973 and 1983 had 
risen from about 17 million tons to :l5 million tons. The fertilizer consumption has thus ris1:n at 
:m annual compound growth rate of 9.5%. This includes rather low or negative growth rates 
witnessed by three developed countries. namely, Australia, Japan and Nev-· Zealand whose· 
OYerall growth rare ,.vas --0.1 % which already had high levels of frrtilizer use. As regards the 
developing countrit'S of the Region as a whole they have v,;11.nessed a growth rate in fertilizer 
consumption of nearly 12%. The three largest developing countries in the Region. namely. 
China, India, and Indonesia. had a rernarkahl0 spurt in fertilizer consumption during this 
period. China's fertilizer consumption moved up from about 5.4 million tons of nutrients tu 18.2 
million tons i1wolving an annual growth rate of 13.4% during the period 1973-8:3. In the same 
period India's nutrient consumption moved up from 2.5 million tons to 6.6 million tons implying 
a consumption rate of increase of 1 l '7r,. lnctonesia also did remarkably well ,md the fertilizer 
consumption moved up in terms of nutrients from about 0.48 million tons to 15 million tons 
implying a high growth rate of 15% (Appendix V). 

The growth in fertilizer use throughout the period 197~{-8:3 was not uniform. Developing 
countries of the region recorded average annual gmwth rates of totai fertilizer consumption of 
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1::3,?'\: ancl res1)ectivel}.-·, ,,\gain 

\vorld as a \Yhole •J-ver the sarne period~:, f-Io\Ve\-'C·r} the rnost rapid gTO\Vth tt~Jk p1ac·e during the 
period 19'?:"S----1980. i)uring the period 1980-19;:3:~ average a-rlr:ual g-rov/t.h rate ~dO\\,.ed do\.vn 
rnarkedJy to le~;-s th;1n half that recorded uver the pn:i\··ious seven :vears. Tllis is r:::1ther a.n 
u 11:1:-0althy 1 rend \1• hie+ -should be· re\ ersed i,1 order w m;,.ir;tair, llk rnorne,i. um i o yield 
incrertses an.d to 1naintain soil fertil . Son1e s1u.dies .ha\,·e sho\vn 1·1egativt-:~ balances n1 su11 
nutrienu-~ in se\~erai {>Juntries o-f the Region (Appf:ndiA V). 

Despite the rapid 1:1crease 1'1 ferti!uer c;,n,,;umpiiun in i.1-ie (;eveioping countrie,- d the 
Region. the 3Ytrage cunsumµriun of NPK per ha for· the Region as 2 .. vhole is oniy rri kg. Thr 
absolutf level of fert·ilizer use in fight of the developing ccunt.ries Y'/i:iS belovv~ 20 kg ?-iPK per 
heclare, which is almost negligible. Ti1ere ia: c1 senous im:)a'ance in the use (,f tlk major 
nutriems (N, P and K) and la,ely the imlx1hmce i1as bet·!1 increa~.ing. ln order to increase 1he 
u\·erall efficien,y of fcrtilwcr u,.:e. ienilizers should be ;-,pplied in appropnat,: pn)1)nrt1ons 
according to soil requirement:-:. Funher. ennchmenr of rnicronutrie:1t,0 , especiallv •;,:here 
intensn e croppmg pa; tern,: are b,::ing followed, ,,hould bi,· undertaken t<' en sun:' optimum 
response to the nutrients. It is expected that tlk· past g;·<,wth of ienilizer d,:e in the de,•eL;pmg 
countries \,111 be maintained, even though there was a decelt·rat1on in the use du1ir1g the past? 
ro .i years in 1he Region as ci whole. i: urther i:,fforr ,hould ht' rnade to enrich the nitro,gen sta1us 
of soils through 1naximi:,',ng biological nil rogen :·ixarion ;.;s weil as to impru\·e the general ;walth 
ot soil thr•Jugh •lrganic recycling. The Chinese expc·rience in trnrmnnious u·,;c of organic and 
inorg 01nic fertilizers i:c high[:,, rewarding and shouid i1e shared by other countries in ,he Region. 

3 Increasing and efficient irrigation and water use 
In the k-ia-Pac1fic Region, more than 28'1/i, of the arable land is irrigated. T!:.e total irrigated 

arf'a in tlw Region incn:;1c,ed fnm 108 mi:lion ha in 19i~ lo 123 m;JJion ha in 1980 an awrage 
annual increase of Li"{. l\fore than fouditti,s of the tot a; irriga1 ed area of , he Region fell in 
China (45 million ha , India (40 million ha) zmd Pakistan (15 :mllion ha). The nercent:ige ni 
irrigated area in r he indiYidual cuuntrie,; of the Region ,·,iried remarkably. It was as high a'.: 72X 
m Pakic:tan and as low as 0..1'7,, in Fi3i. Japan (67'lf,l. F:epuhlk of Knrea DPR Kon'a 146''!,), 
and China were rhc other cnuntrit•,: \\·ith high inigat,on intensity. Ck the oiher b,rnd, as 
mauy as 1'Z counirifs had less than mw·filth o! their arable land irrigated ;Appendix\'!). Thus 
there i·, a gn:c,:l scdpt· for expanding irngatec! areas in most of the countries. 

It must be recognized that l he easilv irrigated and well-drained areas have ;,!read:; been 
de\ eioped in most of the cnuntrie~; in the Region. Fcirther projects to bring rainfecl land und1:r 
irrigation wil] be more cost!:, and technically difficult. Neq:rtheles:--, several of the c,nmtries are 
gi\ ing high priority to irrigation development. !ndia plans to ;idd two million h;:i of irrigated 
area every up t,i the year 2000, thu:- bringing its total irrigated area to about 70 million ha by 
rhe end of this century - a laudable but difficult target. It is expected thar ;:rn additional '.l() 
million ha. if no! more. will be brought under irrigation in the Region as a whoie by the year 
2000. This will add substantially hl productivity per unit of area and to stabiJ;ty of producrior1. 

Irrigation in itself is import an!, but equally impcrtant is iL efficient use. In scnral ol the 
developing countries. the water use efficiency is low. Increase in efficiency of water use and 
management is bound to pay rich dividends, not only by increasing the productivity and reaping 
appropria1t' returns to the huge irffestments made in deYelnping the irrigation systems. but 
\VOuld also minimize the adverse side effects of increase in salinity and water-logg'ing. More 
1 ban half of the fnclus Basin Canal system in Pakistan, :,orne eight million hectares, is ,val er· 
logged and 4()t!i,, is saline. Therefore, while the increase in the irrigation percentage is likely to 
increase productivi y substantially, the efficient nn- and off-farm rnanagemi'nt of irrigation 
systems and irriga1 nn water should be an e;;;;ential wmponent of the s1rategy of improving and 
sustaining product vity through increa~,ed irrigation. 



4 U1-H; of quality seed 
T'he coverage under rnodern varieties varies rrorn region to region. country tn countrY and 

fro,,, crop to crop. F,\O study AT2000 indicated t b?r by E,r:() about 27')(, rJf 1 ne developing 
r'ountries' ,1nnual seed consumption ir,voh ('cl impro\·,."<-1 ',arit't :Cc>. It, Lnin Ar,1erica 44'!:, ,,f the 
.. eeds included impro\'ed Yarietie,:;, in ,Ii(: Near Fc,sl the share \Vas 32,1:,, in the Far East ialnv.,,-.1 
analogous to the _Asia--·P~-icific Region) 32'1!);, and in i\Jrica only 91.}i'J. 

Among the cereals, the highf'st coverage under modern Ya:-ieties it' +or wheat. It is 
·,:::;ti mated that more th:in 7(; !.'. of th., wheat acreage in lndia. Pakistan and Chin:;, • he major 
wheat-producing countries, 1c, under modern Yarieties. The countries, like Bangladesh. which 
haYe taken to commercial wheat production only in the recent years. have aimost entire ;1reas 
under improYed varieties 

The coverage under modern varieties of nee-the rnn'mosi. cereal ,>f the 1-<eginn-,'aried 
widely from country to country and according tc> f-':J'O\Ving conditions, During 1982-83, it ranged 
from a low 13% in Th;;ibnd to over 70% in Sri Lanka, and the Philippines (Table:·,} Of late, the 
rate of adoplwn of rice HY Vs has increased considerably in B1.mna. as also reflected in the high 
growth rates of prnductivity and production in that country in the recent vears. There is a high 
scope of expanding rice area under the HYVs in Thailand, Laos, Vietnam. Dem, Kampuchea 
and in most of the South Asian countries, although in Thailand the lag in adoption is panly due 
to the strong demand for high quality long grain rice and in Bangladesh partly duf' to the lack of 
appropriate modern varieties for deep water conditions and other unique agrn-ecological 
settings. Howen·r, the farmers are quite responsive to the rcew improved ,·arifties and have 
increasingly adopted them as and \vhen these are released for cultivation, 

The situation is les'- favorable in c;.,se of coarse grams \\ hich may partlv be a'.,crihed tot lw 
non-availability of :-clrikingl:-, superior varieties and partly to the difficulty in production and 
maintenance of quality of standard seeds through the supplv line. 

Table 7 Proportion(%) of total rice area planted 
to modern varieties 

Coumry 

Banglade,;h 

Burma 

India 

Indonesia 

Korea Republic 

Malaysia (We~t \ 

1'Jepal 

Pakistan 

Philippines 

Thailand 

Sri Lanka 

a relates to 1977. 
b relate, lo 198 l. 
c relal es to 1980. 

Source: Workt Rice Statistics. 
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_t\ .FA.f) survey conducted in l98J in selected South and SzYutheast 1\sian ::.::ounttie;:~ :::-J1::n\'ed 
thar the .::r-,:ailable quantity of certified seet:..i \Vas sufficient only fur -i-t/ti of the rice padd:•.r a.re-a, 691_1 
of l h1:· w!,t'<ll ;,n:a, and 5'){, of the :·,for:ot:: gi :1irn, · area. Fun her, <'<Jti:,idering the,: a bou: of the 
cereal area in these countries u.~ken together is under irr1proved \·arieties ar1d a.11 the. certified 
,-eed produced rn n:1proved \arietie,., . ,!hout s::;,;r: (>f the area under impruvc:d 

arielies is sown tu ,mu,rt1ft<'d seeds. Little i:0 known of the diilerences bel\:veen the 
certified and un,-tTtiried see,;s of a given varir•:::,. Funner, rhe qudiitv ul the uncertified seed,. 
,nay vary greatl:1 l{eliaolc: cma on yield superwrit) ;Jf urtified seed civcr uncertified seed of the 
.-ame ,'ariety shou:d be collect,cd for different vops, v;, h1ch will be hei.pfu I n;_ the formulation of 
appropriate seed program:o. 

t\dequatc and timely avaiiabi1ity of seeds is a forerunner for crop diversification. ne\v 
uupping patterns, and contingencv crop planning. Therefore, ,he seed program shouid be so 
geared a,; 10 produce and supplv -.eed~, of different species ro :ouit to differflH agro-ecological 
cnndition:;, induding emergency ,,:ituaticns. Most of the coentties in the Asia .. f'acific Region 
have b,,en iKl:, ing increasing at:e1nir•n LO production and dist rih:q ion of standard ;.;eed and it is 
hoped that the qualit} 0.eed will play an even g,·eater roic• i!1 the Y<'a1-- to GJme as an engme to 
oromote the adopri,,i: of improved agricultur,tl • ,',-JP,oiog:,. 

;:; Integrated pe!>t management 
Cnder intensi\'C ;;.g:·ieuiture in the tropi,.al ,·mmtn,:s and with varietal unifom1ity and 

genetic rnlnerabiiity, l!K' pe0·t and pathogen JXlpulcttion~, have bee:·, rapidly mulnplying and 
diversifying, Tc, minimize the lossb duf' t n the pests, insecticidal treatments and development 
of ri:'si·,tant \ :irieties were resorted t(, An c•:timated about 301',, yield losses are z,ttribmed to 
insect? tm A:;i;in farms. One study had et, nmated losses caused bY brown plani h,lpper to be 
a!)oin l 'S$300 million m 11 countries. lJS,!;100 million in Indonesia alone. Another study 
re\ealed Lhat in 1980 to control the rice pests, an estimated US$563 rmllion were spent 
,vorldwide, 

The chemical prniel tion and genetical res;stance, mo~tty vertical (oligogenic), were ofte:n 
effective in obviating the losses due to pesrs an(! di:seases, But , his approach was soon 
confronted with several adverse effects as mentioned earlier. Moreover, in some of the cases, 
insecticide treatments were uneconomical. St udie:, by IRRI, based Pn multi-year and multi· 
J,ication trials on efficacy of insecticides showed that Philippine rice production can be easily 
maintained at current levels \\ith potentially half the msecticides now used if applied 
effectively, 

On the other hand, unaided (without chemicals) non-chemical control methods have not 
been satisfactory, except for some plants bred for resistance and the manipulation of biological 
agents in China, There is a j)lJiential for novel natural chemical methods such as sex 
pheromones, feeding inhibitors, and insectistat ic compounds. Hov,eYer. their application i,, still 
limited, 

From the above it is thus clear that at least in the forest"'eable future, complt•te elimination 
of insecticides is not possible. A compromise between the two extremes would have to be struck 
by developing a multipronged approach in ,vhich varietal resistance, biological and cultural 
control, and insecticides should be integrated to develop an economically and ecologically 
suitable means of control. This approach has come to be known as Integrated Pest Management 
(1PM) which is the selection, integration, and implementation of pest control based on predicted 
economic ecological and soiciologica! consequences. 

One of the major objectives of most of the breeding programs in future would be breeding 
for disea::;e anrl pest resistance. The battle bet\veen the breeder and the pest is ever-ending. 
Virulem hintypes/races keep appearing and breaking the resistances, hence '.be need for 
discovering nev,;er and durnblc sources of resbtan,·c. Large scale adl'ption of vertically resistant 
cultivars puts high pressure on the pest, hence the virulent mut:Hions, such as the BPH 
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hiotypes in rice, certain µh)rsiologira1 races of rust in \Yheat, and o-i rn 
;T'husj the t hru~t should be ro div-ersify and broaden the genetic h:-2:~c of ·:.~e .;1'~u:n .. "., 11•--rt1 n-'. 

terrns of major c111d 1ninor gerH:'S, A-11 the available genetic resouri.·.r:'~: t~hun ki b1.·'. :-_:.rreened f(y~ 
resistance genes and catalllgued. Depending on the nature of gene, iC ;,nfrr,; r,1 n",i;;\ :m,, 
reaction. suitable breeding techniques for pyra1niding uf rnajor grnc-s ;-111d cunccr1tn-ttion of 
polygenes to prm ide durable tolerance should be undertaken. The m,:ti:irk ,·:;u c':~; ,,.hnu!d gu 
increasing prominence to ,vard off the rapid ramification and nrn]i ;on uf pee:\ form:, 
Mu!tiple resistance should be the aim of breeding programs. Furt hf',. it is q~1;1.e 1 hat 2 

given variety ma,· not be resistant /tolerant t1J all the ma_ior pests :,1°d :fr,c>21:-r':, Fnde, ,;uci. 
circurnstancesl complementary use of other rnethods of protection. 1nchJding use uf chen1icals !s 
recommended. 

IPM calls for interdisciplinary action and research. There is a rwed tt, strt'.ng1hen ,he 
research for developing multiple resistance: identification of most ;,ppropria, e c1;;11;ilerncnting 
measures; the identification and assessment of beneficial forms: rhe cnllcc; inn, a:,sec;'.,ment ancl 
use pf insect pest pathogen;:; the specificity. dose and mode of applic;c;t i(in 11t pestinde;,, the 
establishment of realistic ('Conomic threshold values: and the studv c,f population r:am1c 1, 

under various conditions. Furthermore. an effectiYe extension sy:c·'i:-1ri i,,, a must for !PM 1u 
succeed. A continuous dialogue between farmers, extension worker,;, ,·c::-'c',irc:1ers :,nd policy 
makers is necessary for close monitoring and execution of the programs. Fina!l,· 
international cooperation in identification of the different races and resistance sour\'Cc,, 
containment of epidemic forms within the affected areas and for sharing of kn,)wn technology 
and material should be strengthened. 

Summary and conclusion 

Rice is thE' predominant food and source of employment and income for rnos: nf the people 
m the developing world. It proYides about three-fourths of the calor-ies and ;;b:m+ c,ne-third to 
one-half of the protein for the more than 2 billion people in i\sia ab(i111 half of the ,;,.,orld 
population. 

The Asia-Pacific Region produces and consumes more than 90% ,)f the \\Orld rice. hence 
adequate production of rice in the Region is closely linked with the Region\ food. :0ocin· 
economic and agro-Pcological security. 

Rice paddy production in the Asia-Pacific Region during 1975-85 increased at an an•rnge 
annual compound growth rate of 3.3% whereas the demand for rice grew annually by slightly 
more than 3%, of which about 2.1% per annum was due to )Xlpulation gro\vth. During rhe sc,me 
period. the gross area under rice paddy increased only by 0.2% per annum. 

Considering that the demand for rice during the next decade or so is expected to grow at 
the trend level and there is negligible scope for expansion of net cultivated area in most of the 
rice-growing countries of the Region, future increase in rict' production must accrue rhrough 
increased per unit area production by increasing yield or cropping intensity or both. 

Among the problems of intensification, soil health and disease and pest incidence are most 
common. Multidisciplinary research and development approach to develop and adopt high 
yielding, '·period-bound", disease- and pest-resistant, cold-tolerant under subtropical and 
temperate regions and widely adapted varieties and appropriate management practices, 
including Integrated Pest Management, seeding time and density, minimum tillage, fertilizer, 
soil and water management should be promoted. Optimum cropping intensity ·will Yary from 
location to local ion. Weather. water, land, labor, energy and economics would determine 
cropping intensity at a gi\en site and given time. 
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inst?i.rice in the norfhcrn states of Jndia such a.:~ Punjab nr IJaryana t'hc rice-,vheat 
pat.tern is n1ost cornrnon and as there is only one (TOI) of rice in a year, in that case, 
increase per hectare should be recon1n~1ended, In the So't.1thern ::;tates, especially \\'·here 
irrigation facilities exist d,)uble cropping i'>f rice \Vith a legume crop in the roration n1ay 
be n1ore produc:ti\-·e 'The sol! factor. particularly the stat.u~ of rnicronutrients \viH be the 
main constraint. 


