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FOREWORD
 

This Bulletin discusses the general increase in 

fertilizer use in Asia over the past few decades, which has 

made it possible for food production to increase at a faster 

rate than the human population. As a result, the Asian 

and Pacific region now accounts for 42% of' world 

fertilizer consumption. The Bulletin discusses [he 

implications ofti,, -rowing dependance on fertilizer, and 

the extent to which various countries in the region have 

achieved their theoretical optimum rate of' fertilizer 

application. Current patterns of' fertilizer use are 

discussed, and their economic and environmental 

implications. 

The Bulletin is based on a paper first presented hy its 

author at an international meeting on "Sustainable Food 

Production in the Asian and Pacific Region", held in April 

1994 in Taipei, Taiwan ROC. It was generally agreed at 

this meeting that one of' the most important technical 

aspects of sustainahle agriculture is increased fertilizer 

efficiency. This Bulletin makes a valuable contribution to 

discussions of how to measure efficiency in fertilizer use, 

and how to achieve it. 
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ABSTRACT
 

sine' ' / ' f ingint, ili l liler 	 llited, A.sian Illi Pa 'ific.n t /\ .for Iiw iitlitionil 	 ui'tivatioll is 
i ' 	 /i tai l it 'hA andoilltiC.i fIAtn re." i/ rea.i/ltliy ,/I/ II /i/f l'/t / ItIlli ' liiil 

1/, gI, 

its, lyl.7 million n/rit/t iltl icilh it .17 Il/ill, ol o/ ti,' iotal world cotnsuml ption of /34 
at,'ritu/t Ipr dtt io . Ttc ' lioll i.it t torhi i ider, tith -12(; of tih /992 hibal b 'rii:'r 

i and 
/1 ' i hL '/ t lt t/aC. 1114 

m/illon /t honr,/IAIdltu ' at S40I Iil/io '.,lod tt i rimprtami/i /rtili-'r itpodttiolln, triod 

I/u'1, 'i t t'rtiih er toln /lpt/ol it t'Apt(tcd t) rca h 7.s..' Inillitt 

tilt IM t' I i tutu dl )( /li / o/t rilit / ii Qll/'t/ 'r, i M hatd, llti iar 2l00 	 tiawn, ,l/i cl o i/t.h 

til,'/t / il/tl// iits' l o/r ltti n t l/ ttpics. to otl/t i//i/t (jt'l h, d rlrtit/ /i' /lltiiltl latit'al 

t , 'tl t i/It. ' t tal ti of highIt /tAttoil w , t/'i/cr/ ti//l ,w/ It ir i/ coli /Itit t 

/i t' i ti \ I'/ltiail i tr-/Irt ' 2./i-(l; tis 

/ 'hti: I I' i/ltl / , ' ( lit OIl'/ltit (lt pit i .h la\. ia 

Ierthl1 - / 	 l l pit St/c' h k aI t ti ll til' il In i 

ii ApoAti1/ill' i//ti! 'i//I/ c h il t 'ci. 
Wt/d C'/hialna h 10 t1 li.// il 1, #IM /I/" /e'1c/ oI 11'rit tl . B It, \'Ilf / (11Ctt ]/I,(/ " r 10111( 	 ocII\ 

ANALTaE I1lolE heI mlli/ht a loi'h 2FOOBallc~h. h1ha. IiaTUATIO.	 hilipiic.s al.so their 

"ot~l*l 1h12 l . 1 (illCrisoll IS' \I"\10'tih-cr1l rateIIt IIlII b.' lsl,lll cls\'] .. o' il 

tla'llL! /IhticI CItretl "ma\rtt " li'rtl-Ii-ci /t cai ta /st r da tca2.7 p \pita, ofof tille tlli\ 

[i'Itili-ll' ill 0tliall ll ht, 'otI l 2.(t t/. t t t /'o it .t, cr d h'tIhI 1 I II e,1i lisefI ill' J 'tot/l 

I ro ie / tt /it ln loJ lrcl s,ht, l,,i1il t .t1t ulhl 1 .oi r Irao7 e lil , pe r i jood 

ral, food mm us ht Imu ,pficdKeyr, Aiat(t te/vctlls'r,s l m t t and lik, n,rIlI'i 
iehld.5-4 timto , ,,'pcr (vicil.s. t'iall\, till,potailitb actin "ili l "lf hctart. th111 

1lihi lta t~f t tk l/kJ a~ros.s %ollic/illitcralion/al hbttm t¢,hiwn list,po,.tiflatd.
 

FOOD AND AGRICULTURE SITUATION countries, loomed large inlthe inlinds of' 

lolicyowaker,,. A,' ai t l ,equlence , oil a 
A GlIobal ()vervieN% worltl\\ide h'as . tIitlig,h ItC -90{period,1 190 

l'ood avai lable 1,0 1 d IireCc c onIi" t hutn11an I)t ioi1 

,A\11otlsikln ach1 ilt tic bys N,+ hfoll cilhrie"li-,g 11 111llla i e reilcd 	 2.2901 petr 

til-C llrtlc 	 capita to iie, capitadurlingl 11Ihe 4 MheIM1r tle h bee per. daly 2,700( c'.th pet per 

1i1eAblility,tilt' ICCd 	 (it anld x i l',biIilb \ 131; (Ilollnof %,.ll to itself, deCsp~ ! d \'v): prolci te i (N3 
it 5W IIIL illInM 01. Ti ,.l 02,0 1ital (ki 70I.1 capitaClt'a,C aItMI thle r c apC I)C'r to ) t! pet 

Ill IIU: HI ener ies to ( "F.M() 1902"1). (ilo~k ilh%i 'C\.patll,10 ti lt' (te\.0td perIday I 	 C ll 

dlgl'lltll 	 l C,tC lri lltl1 .-. ll thl1lillite 1lllpr "Ssive ill dcvchq~ine lll ie ,lell"l ! Il101C_ 	 c0;1F It 

It0Sils 	 1900", am ;I tilllc ofl 27' ; iltcica.sc' IllIIIL. Cail cahWit I,lh ilit\'and 	 %shell prospects1 

C\.CrII 	 IN-M{ to cillt+rieC,i( CS 1r1cait] 1,1n lkc Ill 1, l dc Cloplipt, Ifrotli 2.175 ', c CJapt p1CrI 

A I 1 l l pIpw 	 ll t . ' , c l tol ' l 11111 tit,I\ N M i lllhill 

Keywords: 	 As-ia, cereals, fertilizer, food supply, maximum fertilizer use, optimum fertilize." use, pacific, 
potato, vegetables' 
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day)t ant it 22a; inerea,,t in per capita piteti, progc2,'s ,it.clie\ e hlt. al's ii',a>t.d. 
aMailability (lorn 49.7 2 t0 60(). L ltir Capita Apilrt lo1 tlihe dIllaiit illjetII ill 
per dil V) lllill% in I1iii l lve Hiiei n . . ait tn m call i'.'I. ll calholl i tii,+tnie\llmericai l L ti tleest liia la ,el i tn k et .l th e r atid a c id r ii , t il ' l ',teIbitit i t n I 

. niC pnl gr\o'th ahi.ad I their iar.'uuritnii 1r) iittiutn dt(liir tiltc pa',ttorat roduction 
population grt>',,th F'l. il kIIt Lil th'I'\\ ll;:', 0I tm iplt., l(- t(It.idt'-, !C'ild hf~It.'a ll~fll 

980-90() perlnd, avritr , k'.hilt prt0tt 0'k 6it\ tn ,ctIhttc+.';i I h.L'IN. ihi.t, iniclinti tile 
.. iIIl Cl i b + ( fro mll 17 0 0( k l-!ha lt le au'il l' (n1, I i tII L t., 11110 t ile\ S i~ t.d -|(0 1; l 

.372 Kit/h1i , itt IttdII\it\, .ii -. lt2t8'tllltiv .1h' ., l '.'ttiit illalliniatittin 
tromii 2800 k /ha Ito 3582 g k lIitI. \ bile froii tile t\.'iit' ol tertiliile and 

popilLatiton inciea.ied b\ I); ' tim 2.0 billioi pei' tici' "., )cloie.',tatitii and ',til 
Ito 3.1 I iI nI). (IC2 I'dIit t A I ICC 11etanid ItIniOia 

pr irl'..
Some Negative Feitullres IC.'t la.e-h.kled \ andti'. k.,l,t.Il 

ill I tillk.1 i lji lliltel. I i ht i +' ti tlli lIt htt
I ln ',eer. there \\ r.C al'. t '.nnlle licii e SntaLin theila llrettlttie ' .en "i, mlodi tivit ill 

feature.s anid lalilre., i' L.'itei \%ith thti' thle it'ttilc. . ble aI en t tt tilteSilk' 1111,,itlX 
vro\%thI (,\/i/ l(): nte t0t elteIita'dl trtillicil (n it currentln

1. Ill c .l'e l it ll l't'1 . ~l,It' it' (1,)h- i pt)j ).' Zl I )I lh,c h of I. mI I ltl l Ir c- , c aI Ct 

SilCI,lli IHL'I, I. J i tlit~litaIt hood pliatittl. phin.. . lttiltl Im.i ,[I lin 

C(i)aibt\tit 2.050 , i.' /da.\. iiniiIiiItlll iiIjll+1t'l I 1 t ili ell\ tll elllltl ( )C'..li 
2. In 111ii\ de.thnpini,- t'tinlltrie',, r 11)i IN Q1 

ttt oIo 1ttitit I. h.it heei i 
acei- paill'dI11 it ',l.eliiiui pirlti AG.I:CULTURE IN ASIA 
tt lil1nnlncome ti'.tiibtntn ant i nn'ra.,thi
 
in ptto\ct\ aind lnlnitltllitn. Ill)(llnce in National 'c'llon
 

.3. The \k.0 1-1d '', "nIlh llnldeIdI
hO' \Inv. illnd
 
lidle.' Itel t'ill, Ilit. c l 
 ii aiI'\ttr lttirell Aulclatililpt i pAiTpIii 

h 'n f iniii liilti.nrit 11itli t11 little h til t i ill tiln. Ct't lltitl\ l'tl litit'. tot IItill\ CtOLl1lli'." 
traitn.Ilirliinni. ()'. Cr tOIe \ea. pr111LC." t0t the A..\'.,init tIltl i',ciI Icil t '. li IIM -'. to 
of IitInt l\ C'.i ' Iit.i \i I . k ,)(i 11 t i( I llctI h a" il r . C1)1 i1' '. 111iii n1 'ii 

IiC [ II+'il It,,t .hfk- li, , tiI tI hct 1111)ti(i '.'. hNIt , . , ini tlici I. I ); tiiPm Iilltt. mIall ; llt1lll i/ u , Mli d. t i ll i+ l +l n t' m tIllA ]P lt il it' It' it~ll ',, l ,+ u(11nc'Mtik 1,,1d2 5..' ; ,. 
term s. ItnIIl,, - iill lit tllin 1r.1 1i,,un12 t10 ()>2 ' Ill \ CIM,, .ht l Il)L- hCl0nltCli 
",,,'f tOIr, Ill v, 11it11 l 11, 110111 111 h,._'r B anuk 1Wt )'.: id i t lvott .iti (- plo \lIt',c'it 1o itl 
p'lI tltlc li % l il\ t v o~ al I c. ill g ll i.all tpc, l t a ,,t p all wa n lo p ollt ll id I l ilt' h 01 11llIt ~l + h 01C 

t( o imCi' "I li', V%ko.H -ISI t hll o(H0h h i~ dh t.' Ill III MII\ C~ 11n1l l l t . htJ a p mn. S oilll KIx+ C',l. 

real w, e!'. t l\tt 1ti1'. cai1' ll i iii',,'lni . 'ilk' 

ilgri<..ti tu rt.' rt", 11 flt u t lm l 1 lCll 'l \ iWhlk the GDIPI , Mll t r I()W 1 1111 ,,Ihll i l I. l l
 

,iI I uit'. llti ,l'i'tllt llul" nLni tllit i tnl 

,and h+\kt.r k'tI + lla\,"c l palfl. Ito F'ikl\, ln). 11l;Ill\ c+'tk (k t-l',. flill lahlll lht'ir 
COtIl',tllll~l", idt 1'1Mltk Io +ltl \';\1llt . +I 'ill t "+,he'll'C (1I 

Mlli',. l cll.' i dt lanIdle"'+, o lh,._Cr ' ,,L' IC,+ Illt\ L' , Still 11,,L' OH1 illk L",11l 
ft.litalt', hi+',.' +'e'n rallk 

rolstt , [ilk', +.'. '.d', IWIL,'tlk 

Li l u l+ itld\rt1r", land. A ndlt M,ilk, 1thL' c't.IH (o II (dl tilc ImHt.' 
andl d e i. l l l + , I l ldd C , hhl .I COtItl ll l l I ' 1, tIu hd l l l tl l l h ll tdt' ,,tLI ol1)11I Inl , ~ ' ' ttI CHI I ol . 

+ill dc % d IIItI I("c',. 11' CII\I'lICt111 S U(1kClIII~ lIIl~IC, ,I 


1hi.l\ C' o l t'll ht'1,11) l lJlllM Cl N Illl il aill l he' It C.k-l 


e I(y i, I I+tt!! ll_ hi l~ l.+',. 10+ 

h\ hA I111k C' I I 11l ,t nII11 
pro v id'itnv , i h,,hId I - tl ie, Ihti. i it Il tuI Il dc-\ L.hk l I L-1I' +l11d it , ' It.tl 1 1[',I ,[ I'hilht" Ih(. 
wtc I or IIla L' L'11CIl i II \ I;tCcd h )110 ll1 t'C( ) Oil"lllt, II ll, il ltillh-,lh lilt(- Alit 
di~iilCit I C', IllIll\ t'loll lt L tOliK c'Ill dt- 1,11 te ;IIhtm ll i1,A",it t oo lldlat(11 l 

Lt',t t i ' Il l iH\ Iht'c'L-0l l rItC S di M l li l iil',t. dc'd o dl. ctl i1 1 0 Wk't Ji OlILtI %IIll l \ 
p~rom oltel' ilit il rifali/allitli t',I)C'tiMlll\ llvol tll11ill1 lllc', (d lold{ ,llild 4 I- 'LiLh li tllIjI 
duiringi i le hlate 1h"X(),,. mlll o < dilt' Oki) C.oll.lM ~ il IhIC 

4, T he' .'iI\ ir0tl ilti ill C(t' I~ lilt ll ),, IhltL' tCl llilthl 1,1It ;1 tI %c11 dh q, I( il 

"It I h ', lid'hl 

11 111 li CfI ctl 
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l the ratluIal (i,,'i )jlaaiitcL of egt tation ,luI1gisIi in Iiii (S'(' ii( N "\ /talail i ; . 
[('l ) 88). dC.C.ie h\ ollier 

C0't 1itrC" (.,f.h aid~isi, li, ."h k maL t. k~ilmni, 

m)l (Ind d 4--2((' in lik.e 

'T'he Current Situation Mongoligoih.mni ai,,ail). Te 1)iL!, 
redtncitow , %k ii Ah .iaiiian (6' i)anere 

A,. Performalnce of .Igriculture Taiwain (2-1V ; i I)kiurd lIoiuLal cndalitinl, 
ill A f\'tiliiu, Hn. Z.il di Si~lnifiC'il Wdthll 1 ill 

DuriLng [he pinod het cei I982 anid fhe Ile( h) lCre i,c t t in laj i c itoliilmultd to 
I99'2, total .ig icuiltl plodutiioll gle l\ Ili, ltlite oll . \W ith l'tical (ililo ll\ rite)
18' ( to 8X' in 17 i the 24 'oitillric" hCii. tIh iMaijol ctl 'atcu or\ ii rmlCiciallv\ 
c0 lered in 1l1i, rC otr. Nitli tihe t'liijipifCe all 'd crvotoulillic', (IlII lilro e\ct'Clliln 
and lala\,\ia 'heiln ail tlhc i o C\tIrl'c , , ala mfia liki 'atll1heiii t- ol el-i tli ill total 
Ilhlc I. (011I the ihCr'il Iutl. i \lh productlt iorntuCmimn\l Iparalleled ilt' patterntoon cl 

Table 1. Index of food and agricultural production, Asian and Pacific Region, 
1982-92 (1979 81 = 100) 

Food productionl Agricultural production 

1982 1992 
 1982 1992
 

South Asia 
Afghanistan 97 74 97 74
 
Bag 104
i(adish 128 104 126 
Irldia 105 158 104 156
 
Myawni r 118 128 
 117 126
 
,pal 100 146 99 144 
Pakistan 109 165 109 
 168
 
Sri Lanka 101 96 99 92 

Southeast Asia 
Cambodia 130 183 129 
 190
 
Incdonesia 106 174 
 105 170
 
Laos 111 148 
 111 148 
Millaysli 122 232 115 188 
Pthilippines 105 119 106 118
 
-,iiland 107 131 
 107 139
 

Vietriaim 91 
 110 111 
 163
 

East Asia 
China 111 164 113 166 
Japam 102 99 102 96
 
Mongolia 105 92 104 93 
North Korea 105 124 12610 
South Korea 102 122 103 
 120
 
raiwan 101 93 104 76
 

Oceania 
Ai itrahlla 88 119 
 91 121
 
Fili 107 109 107 108
 
New Zealand 104 114 104 106 
Paipua Now Guinea 106 146 104 131 

kl, 'l~ll,,lt~ll~' [ I I)lt~ Ih ,k u(I I~tU ,i rid ].l~t~ll. 



ll.' t-rta]l i2I t 1 itI IlIIo t l~: td lt li11 +' b'aN, i 'C itI II i I' C+.ttlll il l I I I ttl~illS ( ill tilt­

1.M,2C CCtiilk+~ tCIIIthu l, hO I I-V ;l OI m Ilk l+tCOMlMi + ct",(111 ; l lt-' tl 11ilu'l2 , k't% i r II 

13 2ii 0' )11t1r,11 C~tI ut-It I~C NX Le I %kItl Illl~jH(tIIV I( IC Ii !C 'lt-Cil r11rLICI illS t ~ ,;ilCd~liI 
iL! lL1 lhc'llt I) t ICt 0l )l, Litlt l ,t0 idt la01', l hllcl LTOI)I ithl h t-ll[]litle StbchI 

+uo CI little, lhc I\I i t\ , I lkl \ Itini+k , pa illl tlltCl [Il Cl I-,,, k ll l i c I itllw, in ilL 

I+
N 10t he' A, t 6'1< ,,'I'lsil l l itl ll I l)( )d Inlll.i ol-itI+\, of Ilhc NIIlI\ 1k d t-oilllIIrIit-,,:
 
) d t t- t it l

l
+.
II ic 0 m~'#l'illa ++ . ,/ (<'<+C IV Il / c I+ o'pr// ig
 

/)(M C/ /I %: I CC i' ItId , ':ith' \\Iv kk i 
C'ontributlori, ti) it Inc(reawx d Iroduct'lil l l tll l I)C ICC Ill-i~'C 0f1 Illi/Ci t11nd 

sl-l' 1It I11. Ih;Ivt C 'L(11)(11t1112d 10 OCCtll1+' 
P.111 kit 11l.t lilt Ik-,INL'd [t 'l~l ; uit-m l 	 ; tthe CrOtq l l;tca'untui- 50)- 8 ( Of IICI ) ill 

,II l tIl Il l+ .. ; it ,.it t,()t IIIllc"., t' % 	 O~f \ l h¢N t (Ik \ t,+, t t11C lltt0s, the' CUtlllIIL sill _'t., 

(I) Aill lillk !Ctt C' Il lilt' Il k l-llI) k Il~lct. Tl I , C\CC IIIi() 1 l l Ct +N1hlal\ s , . Fiji., and¢ U 

Ic\\,illl I \ )ll\ ' + Ill ,,i+lt l illt]i i l Paiptlia N e\"\ (GuH iii li+ . ht-Irt- C'CrCi+llk 

I++ N, I%+( ill , it11h1tkt l \1,, \ lilt Iml, thilel~ Ill+ i 1 I tl lil1 tllse l .15 tile 


c',l It 0111 lc*, M C il t utill]\ AIltIll C'lOI)It-d illt'il I'I ilhIC 2 ): idt
V',Il WNlllIhe' l l l 

11Il ,I,-l-.t ollkI Ill ( h I ' lltli 11h t b)\ , I'I / p)1(1(/11( lm/ cn w [N'I/Tim Uelv ll m 


() P', ,1l111it<llk 1, N~ K'O~mtA. I 1?/ llI'##l ;(1' 01/10' /o, d to'+ps: (Celtcills
Ill SMlilli ,tilt[ 

Il'1\\, ol it d, 'l ,i ' I 11,ti1i1k 11\ I.o+',. I.-A , .ire-C I C.,,. i t I I ild .I'f lc tCt111t-r, 0 


'1t1d _ I , IIhll , 
.IN tol \ilIC't. 1,1111111101 i tld lt-'Flill/tCr t 11ll-lC'd
, i II%ck %k>t" tlt it .
 

d111111,1,t ',hill I'tl I ll Mlimttl 10 11 tlC _LA 1
ill 	 qo i III/-t,, ,andt IIII 01 C'ill 0tIt ,roll,,. '[ ' \ 

tillmilll/,Intll I \ k-i1 ( h1tia M 1 sit, I I LI. 	 ()It less,,ill ,illdl ,l. 	 it\ t.-t ,W C. thill .5 .nt/hii 

1 )ll~~ c, Au111 1HtAI le.1C I h l¢ r )I U I)L1ttt, esl,, 

I -'t ICItL , 11 l 111Iilt I)lIII I andl \,ic !(I. )it ilt laig 

l CI 	 I IIit ~t ltC , l tCd IC I ] ,,t _' II Js \ epetal 

il ('l Id'ifll , . ttile I'ltill,, ;ill) ,. i()-l( 

IT'iI]H1ld. flIt' ;itIC,l H[itl I ~i J1 lI idt filil/hI ('T ibIc 

P tllll 	 1it' l! , It !'l, !!t C' \% 1, 11ll i I,\k \ l i~ I llt 


t).$'7In tll+ I 1', il t,llli1. '11i1d I. < ill F~uture' ,.\ rictltlill.11 I'l hlU tilln ."Nt' IlS
 

PI, il~ '\C~t (111114-,i I M C.\C.. lC.,ltCJi (, 1)11 b\ 

,II)Oltl H-' 111l1t,111.\ Ill V %-',Y'CIi,illtL+ Futtel ,Agrit it h ral Plrodulctionl "Talrg'l 
, iccI w loll ,lk,,) Itc ,ltttq i i II II il te 

ilt l JL!t Ill'! htt 1,11C' i ll k ItL-d . I Ill, ,_It",\ T o t i I ll~I i 1l C 'it 11It' W tIlI '' i t Itt iII 

IlIilliIli 1 (d~)9 i "uJtilhl Iplod t tioll pt-' Ca'pitai Ihlill k t- hilki ll; prt.sclll.I\HAI1 \ L'i,iW.C' . ll 

N.,ii i'l l :i 111c'i~I ii~ Il o f lsII LII I.\ i1111 r10 k C 1i. tll iltIIiti lluill1, ,,, k, , 'Ind 

.5.q Ii \,,i'l 'c" itl,c' 1 I il1 N " '11 1 ll 1l ll i 
' 

tc,il i llill a I ll io n i q th 	 allt ,,t ll icalt.'l, A,\ ialll 

!,lliii I t lti ll it\. ,"'l k 1111i1,1hlilil l mt wt Ill tCOll1lllIt s ,lilt ('1 1 hil~ lltiild 1 CiCiNtlC'lt h\ IW i 

',lNI, I I (IltllillIt".- (]l l itll ,1 i1 l I\ 'I ,tl 1k . f' I Ihililkii l ,lld id Iit I im ki.,i itl l ht.'e l 
'IN it i llill hi,1%c ill ,,t VI Ilihtl ., ml llct A.,.\ la C'nd idt ['ilk isl~m ll i IlhCt Il' I fi lllilt! [Iht 

Iilil Ihlitlt' eI'll1 ',t i,lllI h I1C.I t.h ' ItI.\) 19 l 1 1A l ll.t 1 ),jl ,i ,,t', ll I~ (llle t 0 + ( (0 <0 11 c( l9 11llsk 

tlilll\,llc' ,il '. l Ih c Ill li. I ' ICt'llt'tl I he" Aw O Im ttlilliloll anld()L Cl ;A I~lt trilm %ll. 
,p I It\t1 t Ih i t 1 I ' lh1 1 II lli plllt.ii \1 llj I 1Ilc IiC~l,'lk ,11\ ll , ,IN( ,Ni,lt I C Ill( Ii t , 

iI .\ l lll l . . IIIi" \ /'\\A ,l ndl~. ,1111d I. , ItCllllll! Mltlill 1 It",', lite ",.lM lt ds 11i h CCiI't 
iIll l \ l Ill i~ Nsi\k ( 111MCd,. M\ ille" 0\ L'I lilt' I 1",1l .'5 \li, . ( hn I l t lic'r hilid. 

1.CLt Itil t Idi t l\Il\ (I dt- d l,1 llt lilt' I,, lt' il ,lMCl[111lll llh011, ' 1. hll\ , 11111 , ltliliolln \tCl ki l . I 

iw otl l 10 )", :Il- Iw II; tt'!C t.i ~ i I ihl't Il, m lrll "', I'lll KOl Mlllid ht llll tkil) lllt'o in1C, 

iHK tW,&,Wdiii4lkt l b tt)[1i Ik 	 'hit~h il iN ilIlltI hl' l~ i'i ;i "bImck, stc l" til 

IihC O%\L'Iil t'tLo1(ii i iOi)H kk\illi
llll ct'C iii. Ih 

C. 	 IPairlc.rn i)/ 1lriculural IP oiduc'lio~ it ICA; tllltlt' Allit L hIIIICLt' it iI tIIN (I Ct'tiil I)). 

h t' 110~,IlIC IC 1111t.'lil I'Mhq 200( )( itd, it IlIltdlt", 

Ill L'\,ililllllli!_' tlW li)iM11' I)M ICIll' M id C'lOll i lhl 18";)1 1, p cI~tc dt lilt Soui Kow a' idt 

p~roldit l ll k . Ihet I1l~lh k\I itf, li , a~ltll ct (\t11 hIm i ill '~I il i;l Ill .llli ii 

Flotlc"\koll \ (.IA it l li: l dCIt ~ lC'il lt ;Ihb lt I< iliiil il t ke I)Ol-C' . 

4 

http:IPairlc.rn
http:plllt.ii
http:rictltlill.11


Table 2. Agricultural situation in the Asian and Pacific Region, 1992 and year 2000 
Country year Population Harvested crop area Agric. production_. Av._.crop yield 

FCR NFC TTL FCR NFC TTL FCR NFC AV 
(million) m dlion ha) (million rot) (mt,'ha) 

l) 2 3) (4) 

Afghanistan 
Bangladesh 
India 
Myanmar 
Nepal 
Pakistan 
Sri Lanka 
South Asia 

19.1 
119.3 
879 5 

43.7 
20.6 

124.8 
17.7 

1224.7 

2.3 
12.3 

150.9 
7.9 
3 1 

13.7 
1.0 

191.2 

0.1 
0.8 
13. 
0 3 
0.1 
3.6 
0.3 

19.1 

2.4 
13.1 

164.8 
8.2 
3.2 

17.3 
1.3 

210.3 

3.8 
34.0 

3438 
19 8 
7.3 

32.0 
4.2 

444.9 

0.1 
8.6 

265.8 
2.5 
1.3 

43.7 
3.0 

325.0 

3.9 
42.6 

609.6 
22.3 

8.6 
75.7 

7.2 
769.9 

1.6 
2.8 
2.3 
2.5 
2.3 
2.3 
4.2 
2.3 

1.9 
11.2 
19.0 
8.8 

24.0 
12.0 
10.8 
17.0 

1.6 
3.2 
3.7 
2.7 
2.7 
4.4 
5.7 
3.7 

Cambodia 
Indonesia 
Laos 
Malaysia 
Philippines 
Thailand 
Vietnam 
S.E. Asia 

8.8 
191.2 

4.5 
18.8 
65.2 
56 1 
69.5 

414.1 

2.0 
19.2 
0.7 
0.7 
6.9 

13.7 
8.5 

51.7 

neg 
7.1 

neg 
4.2 
3.8 
3.5 
0.3 

i8.9 

2.0 
26.3 

0.7 
4.9 

10.7 
17.2 
8.8 

70.6 

3.2 
90.3 

2.2 
3.9 

27 6 
53.1 
36.1 

216.4 

0.3 
41.5 
neg 
10.0 
36.3 
50.3 

7.2 
145.6 

3.5 
131.8 

2.2 
13.9 
63.9 

103.4 
43.3 

362.0 

1.6 
4.8 
3.2 
2.4 
2.0 
3.9 
4.2 
4.2 

13.0 
25.9 

2.7 
2.9 

11.4 
14.4 
24.0 
7.7 

1.8 
6.5 
3.0 
2.8 
5.5 
6.0 
4.9 
5.1 

China 
Japan 
Mongolia 
North Korea 
South Korea 
Taiwan 
East Asia 

1188.3 
124.1 

2.3 
22.6 
44.2 
20.4 

1401.9 

125.3 
3.2 
0.5 
2.5 
1.8 
0.5 

133.8 

11.1 
0.8 

neg 
neg 
0.4 
0.3 

12.7 

136.4 
4.0 
0.5 
2.6 
2.2 
0.8 

146.5 

723.2 
38.7 

0.6 
18.9 
21.8 

1.8 
805.0 

108.2 
6.8 

neg 
0.1 
0.3 
6.9 

122.3 

831.4 
45.7 

0.6 
19.0 
22.1 
8.7 

927.3 

5.8 
11.9 

1.0 
7.5 

11.8 
3.6 
6.0 

9.7 
8.7 

varl.0 
1.5 
0.7 

23.0 
9.7 

6.1 
11.3 

7.3 
9.9 

10.9 
6.3 

Australia 
Fiji 
New Zealand 
P. New Cuinea 
Oceania 

17.6 
0.7 
3.4 
4.1 

25.8 

16.0 
.02 
0.2 
0.2 

16.4 

1.7 
.07 
0.2 
0.2 
2.2 

17.7 
0.1 
0.4 
0.4 

18.6 

33.1 
0.1 
2.6 
1.7 

37.5 

33.1 
3.8 
0.6 
1.9 

39.4 

56.2 
3.9 
3.2 
3.6 

76.9 

2.1 
5.0 

13.0 
8.5 
2.3 

19.5 
54.0 
3.0 
9.5 

17.9 

3.2 
39.0 
8.0 
9.0 
4.1 

A-P Region 3066.5 393.1 52.9 446.0 1503.8 632.3 2136.1 3.8 12.9 4.8 
'Sour." I V ) 11)11L .lld [.11%,x S41x1'r-a :.kIDai ,I ,k lQ02 
t-C'k = tood 0"J,". "It'U - ((NRops'()',: l.-1.1 = 



OptionN jor Increaking Food Production: 


Ceroals or 01her Food Crops? 


111L.I.Casing lood ploduction to Incet 
dOIIIL:',tiC (IL-MillId %ill cominue to rccekc 
prioiit ill man commics. 11(mel.ci, it licii\ 
IVIKIINC OH CCICAI 001)',. \%IlilC ithlifiCil Ill tile 
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CiIIIICI. -VIC,11, .\ICId IIIHkII It",, thilli 
()tile[. Ioo (I CIOP it" IIola Io 'Ind 
vev'ClilhIc.'. I ndcj thc km iciiiI knm it 

and \ (.]I ulldcl IIlk. Ilk. "I o I 
c I I k, (1111 ,1 it Ilk t, ". I 1111'\ llol Ilk- Ilk) 11) 1 c Io 
111L'ICit',C 1 k Cid LC LCl k*,lI IChk Ill I101) 1Cil I 
COUll IIIL", hC.\ Olld 5 IIII/iLl (0 111111al cd 14) tile 

Oi MOUIld I.N' 'I.SlIll/hil HM k Ohlililh-d 

ill 1,01,1111 Alldll IiIhIt'
Mid L(IIIIIIIIk",. 
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1011 ! tell]) IMNIN AI)J)CJI 111HI11 lll, !IICI kIlh IlIcIll 
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IIIC Me IWI I)CI 1',ILINC. IIM%C CI . IliM IlLif 
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1111 
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I)C0J)IL' I)CL-d 10 he OII',IdCWd Ill IMMINIIII! 
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VIlk'( )itI lg Ill ! Jill lilt'[ 0 ! 1 1)0 1 it I Mid 
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%egelables lot hollic Miele 
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Table 3. Fertilizer use in the Asian and Pacific region, 1981,82 to 1991/92, and 
projections for the year 2000 

Quantity (1000 nutrient tons) 

Afghanistan 
Bangladesh 
India 

Myanmar 

Nepal 

Pakistan 

Sri Lanka 

South Asia 


Cambodia 

Indonesia 
Laos 
Malaysia 
Philippines 
Thailand 
Vietnam 
S.E. Asia 

China 

Japan 

Mongolia 

North Korea 

South Korea 

Taiwan 

East Asia 


AtLstralia 

Fiji 

New Zealand 

Pap. New Guinea 

Oceania 

Total 


1981-82 1991-92 


46 51 
400 1003 

6085 12763 
126 70 
24 72 

1080 1879 
147 177 

7908 16015 

19 9 

1454 2426 

4 3 
400 965 
320 437 
313 846 
219 743 

2447 5429 

15153 29646 

1879 1763 


13 16 

786 811 

769 945 

398 438 


18998 33619 


1144 1280 

19 14 


463 383 

12 11 


1640 1688 


30993 56751 
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Iiay hec a heltt+'r indi,"calr ( llnud nldMapa 
1 86). Thi, i,tli,ct\,Lcd h hv. 

Proj'cl't I rlilie.'r I/i YIar 200()I)'mand in 

Growth Quantity Application levels 
%) Year 2000 (kg/ha, 1991-92) 

11 *56 21 
150 1849 77 
110 17890 77 
(45) 1100 8 
200 123 22 
74 ?384 109 
20 252 136 
102 23954 76 

(53) *15 4 
67 4065 92 

(25) *5 4 
141 1061 197 
37 1258 41 

170 1357 49 
239 *1000 84 
122 8761 77 

96 34530 217 
(3) 1989 441 
23 *18 38 
3 *835 312 

23 1020 430 
10 440 548 
77 38832 229 

12 *1400 72 
(26) *16 140 
(17) *400 958/27? 
(8) *12 28 

3 1830 91 

83 73377 127 

11Ii1..r ,. 
Ir(,II kr .1 lII 'lh, ) 

.SICIIt ,..i(i. 
aiotl 5(1t , ,l 


ragil g hLt- CLu ' 
I PakiklIn1. kIl~kttI 

-. I[r )
I I(r llr 
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Table 4. Theoretical maximum level 
level of fertilizer demand 

of 

(1) 
Theoretical 
maximum 
fertilizer 

(2) 
Projected 
maximum 
harvested 

Country Year 
use 

(kg/ha) 
area 

(rnt/ha) 

fertilizer demand in Asia, with projected 

(3) 
Theorctical 
maximum 
fertilizer 
consumption 

(nit) 

(Col. 1 x 2) 

Bangladesh 1990 
2000 

150 
155 

13.7 
13.8 

2.055 
2.139 

India 1990 
2000 

110 
115 

165.9 
170.0 

18.029 
19.550 

Nepal 1990 
2000 

130 
135 

3.5 
3.6 

0.455 
0.486 

Pakistan 1990 
2000 

228 
230 

17.7 
18.0 

4.036 
4.140 

Sri Lanka 1990 
2000 

221 
225 

1.4 
1.5 

0.309 
0.338 

Indonesia 1990 
2000 

205 
210 

23.2 
23.5 

4.756 
4.935 

Malaysia 1990 
2000 

182 
185 

4.9 
5.0 

0.892 
0.925 

Philippines 1990 
2000 

103 
105 

11.4 
11.5 

1.174 
1.207 

Thailand 1990 
2000 

144 
150 

16.9 
17.0 

2.434 
2.550 

China 1990 
2000 

194 
200 

137.7 
140.0 

26.714 
28.000 

Japan 1990 
2000 

347 
350 

3.4 
3.4 

1.180 
1.190 

S. Korea 1990 
2000 

395 
400 

2.0 
1.9 

0.770 
0.760 

Taiwan 1990 
2000 

365 
365 

0.7 
0.6 

0.256 
0.219 

, ' 'r\ll . Ind IIIP h ,1,1, [. {i*h' I Ith ",1:',1 - 1Jrf 

(4) (5)
 
Preiected Projected demand 
fertilizer as % or theoretical 
demand max. consumption 

(nit) 

(Column 4/Column 3) 

0.933 45 
1.849 86 

12.561 70 
17.890 91 

0.073 16 
0 .12 3 'NS) 25 

1.893 47 
3.684 89 

0.171 55 
0.252 75 

2.510 53 
4.065 82 

0.952 107
 
1.3711 148
 

0.588 50 
1.2 5 8(NS) 104 

1.044 43
 
1.3571 53
 

27.077 101 
34.530 123 

1.839 156 
1.989 167 

0.970 123 
1.020 134 

0.417 163 
0.415 189 

h t' h ll il l, 

'h+'cn 11"t-dtt I +h,'-I l f l ll /cr m ucchni,l [ It,,tm \h~l.\, to, lHim l id l w 1(\'Itl 



'lotal nutrienl needs), valued is $5. lhillion The production of, itr enteos lertili/ers 
(Table 5). coMilriv, Nel, ('iihidkiSeV.,en I over(lprit]il ureaI has, r ,,In ,Siulil,.iiitl.m 
L.aos. Thailand. Molgolia. Fi.ii, and Papua fle pasl 25 ears in .Asia. Indonesia, South 
Ne% Gu IIare Ia(() ; dlepenident on lertili/er Korea, Japan,. MNalavsi, Hl itlad,lel. anid [he 
imports. With 25-50'; of their total Philippines have been the major l'ertihier 
aerlclltira I productill hci i dependent oil exporters. l lowever, e.xports Ilroin Jaii. 
I'erti li/er u,s. thl)e %1,lii abhilits of these South Kore:i. lais\,an. and the 'hilippines av 
cOMitrie.', to dirllptioo, in tlrtili,.r supplies is decline. C'hina. Japan. Sotutlh Korea. and the 

ers, lidl in'deed. Ilenlc., liridL r .wuril\v is lPhilippines are the rIeeiMl| . liljor expoters of 
as iMlOtritll a coiitleiatioii a /i', . rilv. phosphatic fertili/er, So Iar. ('hina and 
0the.r conIrie.,s vith ll, iIh vtHiiiirablilitv 1o "san are. tt reregioi,, o nlv countriesiSrYltitioi in fertili/_er suplplie, ale V lltr l ro duc iL!cl ,,m; l .It ltili,. oI' asici,, 

5)); imll depcitldentl . Sri linka ( 4 ). felrlili,/ers. With fhe recent discovers" ol a 
\'ieltnal <'; I. apadl+ .",ustrlia, (04'; . major poltash deposit in Thailand. t tairv lyage 
atnid N,.s /aland ( I.I3'; \nd alttougi K-prodlucine nlnit is 1o% udrco'nsll',trlCtionl 
kiriulade"h. InPia I';kistalin, ld (China are 23- there. This will pui Thailand alion1g the 
)4' i1111r)(11t-t-leljiCl. their olet orvI Fe K,lCial , ,w exporters. 
SIilirieahilitt, to disrtu tio il fitiliei/+ suipplies
 
is also lii e l oi Fertilizer Trade l)etwee n
.l tiauI ofCthof larCr nltle. "Informal'' 

their 1otal food anld acrHLieIiIur,Il cIiS1.li1lt)[t l NeighbIorinig Ciount ries
 
Id( also bcanse of thle lliil lependenlce of
 

their rpecti,. 'ctololmilles Oil aiuicrlil.lie. Signilicun
!Iltntitliesa of fertilizer may 
In terili, 0 51 ttdtllilu the.' t1+ I hi gZgst currcntllv he SIMlcLed I'rom Nepal to India 

CIIIII lcr illpttl aIf ('l l ahiMd Iiidia. and fromnl a sia o 'Thailand. This is based 
Iuiniic, 199) I-9)2. C hina iiiportd 9.8 lilt NPK onl the folloss ung Considerations: 
(33' d; it" eds) ,;,I5u,tl t hlirtailttl. .\'ptl-b/,didi ou.s : ( h'llheborder 
S2.' illitou: and 1itdi,. 2.5 ml (2)'; of, its hct,,eein thes two colnlries ,,is sery ,ro: 
ileeds,. ,,atled at ,-;4ff Illillion. These to (2) l.rtili, er prices iii Nepal litae generally 
ConltriMSt a ;o'0 the ,orl, hi est flrili/ 'r beei. llholl $30-I 32/lt lI,.er ill Vrios sears 
IIII ot rI',s. I) i I I ') -9,2. Ilc Coll tisel,, tltain ill India: (3) Frequeint frtili,, r sh rtas 
impovled 5',; of the l-ioli's t1ltal f.rtili/,r has. e.. ee1ii o...rrine ill lie neiVhhorine Slate 
Illptrts. Theil shitre. of the ke'itii's Itt tal of'iUlli. h'rade shI in Indi a: a',nd (4) No 
\I'K conslultlio dtuiiic that \ear ,'as 7('. statistical relatioiishil lIsts ccii uiiCUiltural 

prouh.lii it./hl antd fertili/,er use/ha ,as
)utlook for I'ulure Fertilizer observed ill Nepal Ill conltast to the hilil. 

]ro(lcti n sii.iiiificaiif relationship obtained ill several 

otlhcr counlitries (,,Alied 1994). AlIlotlih a 
05W i h th rCIttiln ,, Mk 11 f'erl i Ii ,er IIovII elIIt of t \. l ) ) lilt.I| f iilii/.r froiii 

plrtdlctitll is ,lpectetd to intirease h\ ItOll Nepal to Indiat soild h;rdl, make deiit 
.(W ; n11iii the le .t j.s'v, a'rs. frot 38.3 tilt either ii India's tota0l flrlili/fr c01,,tn ol or 

Il 1 9 t) t etrl,, ,2 lit. lahle 0). ittle,',,, in ifs tolal' ic t-;l tultrIl pIt(R Uciioti. it s, ttIld 
ltliti f .ititilitIe., tie c) Islriict,.d. the l'ae ;I sicliiifcai tt iltil lA ill Nelpal )i thtlh

s.ho)ll',ill ili , l ll II , Ilhti, r11-t.,llo)lll 15.9l ,IL'I.t) II . I ll i lm i,"c. II i u[ o s II, I I11!.l t le 
millioi li lt l1, the s,.ti 2(1(0) I ltl 7). AIlIf. Nepilese iserrnillit hlIs rCC Itls, tl.ecidld 1t 
55 tile lie Ptit.,it sihto lill +,,ill he litainlltinl ir1_'l pitt , themIlv f, tiliIei il i tt lrv 
',lihtl, hicl (htal ill t 40I/02 (20 I; of it I.'els., hi~U r-l ,; hlici llt ii India . 
clillitd t'l tlll( llloIt S.rstls 2().2"; ili 1t) ) ), A+,I+/<+;'/i+-Ii /+ /d ( 'w: I I I lieC holder 
lih' lltI.o' tol 1h1 Clilllttl fertilie.r imtportl be,.se ill these l.,o ottlltri s is llso \cI, opeil;

Il il , , I hillioii ilI 1 1 to (2) The're. itaCsIl1Fi 91 is siuPilfcl lil.tJ ICC di fferenlial. 
I .56. lillitii h , the tar 21(1(0. alt the I'99/ willi prices lbr urea and 'IS hciii IS'VS$I()­
1)2 esliiitetl aserac ,.etili,er price of S.;3(()/ I9 2/tntl hoser ill Malaysia than in Thailand: 
ll NI'K. and (3) 1;sing Ilhi "n ed-based'' nitltiodtolog 
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Table 5. NPK trade in countries of the Asian and Pacific Region, 1992 

Nitrogen Phosphatc Potash Total NPK 00 IMP dependence 

Prd Imp Exp Prd Imp Exp Imp Con Prd nip Exp Total expo;-t (Less) 

Afahanistan 49 2 0 0 6 0 0 51 49 8 0 16 16 
Bangladesh 757 6 64 50 214 0 72 1003 807 293 64 29 23 
India 7302 566 12 2596 968 0 1236 12763 9898 2770 12 22 22 
Myanmar 61 18 2 0 15 0 5 70 61 37 2 53 50 
Nepal 0 61 0 0 16 0 6 72 0 83 0 100 100 
Pakistan 1045 359 0 106 257 0 15 1879 1151 631 0 34 34 
Sri Lanka 0 104 0 6 21 0 23 177 6 149 0 84 84 
S. Asia 9214 1116 78 2758 1497 0 1357 16015 11972 3971 78 25 24 

Cambodia 0 4 0 0 5 0 0 9 0 9 0 100 100 
Indonesia 2255 11 696 501 13 34 184 2426 2756 208 730 9 ''(27) 
Laos 0 2 0 0 1 0 .1 3 0 3 0 100 100 
Malaysia 325 172 184 0 170 0 53 965 325 871 184 90 71 
Philippines 143 301 95 192 30 122 143 437 335 473 217 100 57 
Thailand 0 486 0 0 236 0 149 846 0 870 0 100 100 
Vietnam 21 578 0 68 60 0 16 743 89 654 0 88 88 
S.E. Asia 2744 1554 975 761 515 156 545 5429 3505 3088 1131 57 36 

China 15309 4663 16 4636 2706 58 *2413 29646 2004? 9782 75 33 33 
Japan 931 172 213 425 299 29 500 1763 1356 971 242 55 41 
Mongolia 0 10 0 0 4 0 2 16 0 16 0 100 100 
N. Korea 660 9 10 137 0 0 4 811 797 24 10 3 2 
S. Korea 580 72 187 398 0 147 359 945 978 437 334 46 11 
Taiwan 257 74 5 78 0 0 "18 438 392 92 5 21 20 
E. Asia 17137 5000 431 5674 3009 234 3296 33619 23565 11322 666 34 32 

Australia 233 293 22 229 400 .7 144 1280 462 838 22 65 64 
Fiji 0 10 0 0 2 0 2 14 0 14 0 100 100 
New Zealand 57 23 34 170 70 .5 105 383 227 198 35 52 43 
PNG 0 6 0 0 2 0 2 11 0 11 0 100 100 
Oceania 290 332 56 399 474 1 253 1688 689 1061 57 63 59 

AP region 29385 8002 1540 9592 5495 391 5451 56751 39731 19442 1932 34 31 

• h' .) .- ,, 

S~,Ur C F, ) 

p cdp 

I lI), - , 

o, )l il- lmlp.-
m,i l altI kx :_'tl .I/ ,l I td 

111' i I:-ludCd I ( lh( ,[* CX1iipn data, 

PRD - p~rodu,~,n .r 1%11I'- Impon. I:xl' - ,,port. 'i '+llt[ttl 



Table 6. Fertilizer production outlook, 1990"91-2000 

Nitrogen fertilizer Phosphatic fertilizer Total NPK fertilizers 

Country 

Rated 
1991 

Capacity 

Total 
Projected 
Addition 

Rated 
Capacity 
Outlook 

Total 
1991 

Capacity 

Rated 
Projected 

Addition 

Total 
Ci pacity 

Outlook 
1991 

Capacity 
Projected 
Addition 

Capacity 
Outlook 

Afghanistan 
Bangladesh 
India 
My:.mar 
Nepal 
Pakistan 
Sri Lanka 
South Asia 

58 
855 

8,414 
211 
0 

1,225 

0 
10,763 

0 
680 

2,810 
0 
0 

1,598 
0 

5,210 

58 
1,535 

11,224 
211 
0 

2,823 
0 

15,973 

0 
57 

686 
0 
0 

neg 
9 

752 

0 
0 

33 
0 
0 
0 
0 
33 

0 
57 

719 
0 
0 

neg 
9* 

785 

58 
912 

9,100 
211 

0 
1,225 

9 
11,515 

0 
680 

2,965 
0 
0 

1,598 
0 

5,243 

58 
1,592 

11,943 
211 

0 
2,823 

.9 
16,758 

Cambodia 
Indonesia 
Laos 
Malaysia 
Philippines 
Thailand 
Vietnam 
SE Asia 

0 
2,775 

0 
328 
140 

0 
60 

3,303 

0 
2,094 

0 
0 
0 
0 
0 

2,094 

0 
4,869 

0 
328 
140 
0 
60 

5,397 

0 
172 
0 
0 

392 
0 
0 

564 

0 
0 
0 
0 
0 
0 
0 
0 

0 
172 
0 
0 

392 
0 
0 

564 

0 
2,947 

0 
328 
532 
0 

60 
3,867 

0 
2,094 

0 
0 
0 

1600 
0 

12,694 

0 
5,041 

0 
328 
532 
1600 
60 

16,561 

China 
Japan 
Mongolia 
North Korea 
South Korea 
Taiia r, 
East Asia 

18,013 
1,100 

0 
867 
688 
300 

20,968 

4,229 
0 
0 
0 
0 
0 

4,229 

22,242 
1100 

0 
867 
688 
300 

25,197 

139 
700 

0 
0 

344 
75 

1,258 

848 
0 
0 
0 

160 
0 

1,008 

987 
700 

0 
0 

504 
75 

2,266 

218,272 
1,800 

0 
867 

1 032 
4437 

2,422,408 

35,557 
0 
0 
0 

160 
0 

35,717 

2.323,829 
1,800 

0 
867 

1.192 
4437 

2.3.428,125 

Australia 
Jew Zealand 

Oceania 

233 
57 

290 

? 
? 
7 

233 
57 

290 

229 
170 
246 

? 
? 

229 
170 
246 

462 
227 
536 

? 
? 
? 

462 
227 
536 

Total 35,324 11,533 46,857 2,820 1,041 3,861 2.438,326 13,654 1.23,451,980 
I I ll .­ud f.'Vll l Ti:i 1 'l p,'iliah n lhi. 
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Table 7. Fertilizer "security" of selected Asian countries, 1990/91 and 2000
 
(1000 NPK nutrient nt)
 

NPK consLmption NPK production NPK supply/demand balance 

Country 1991/92 2000 1991/92 2000 1991/92 2000 

Afghanistan 51 56 58 58 5 2 
Balgladesh 933 1,849 912 1,592 (21) (257) 
India 12,561 17,890 9,100 11,943 (3,461) (5,947) 
Myanmar 72 100 211 211 139 111 
Nepal 73 123 0 0 (73) (123) 
Pakistan 1,893 3,684 1,225 2,823 (668) (861) 
Sri Lanka 171 252 9 9* (162) (243) 
South Asia 15,754 23,954 11,515 16,636 (4,241) (7,318) 

Cambodia 
Indonesia 2,564 4,065 2,947 5,041 383 976 
Laos 3 5 0 0 (3) (5) 
Malaysia 952 1,371 328 328 (624) (1,043) 
Philppines 588 1,258 532 532 (56) (726) 
Thailand 1,044 1,357 0 600 (1,044) (757) 
Vietnam 743 1,000 60 60 (683) (940) 
Southeast Asia 5,894 9,056 3,867 6,561 (2,027) (2,495) 

China 27,077 34,530 18,272 23,829 (8,805) (10,701) 
Japan 1,839 1,989 1,800 1,800 (39) (189) 
Mongolia 16 18 0 0 (16) (18) 
North Korea 811 835 867 867 56 32 
South Korea 970 1,020 1,032 1,192 62 172 
Taiwan 417 415 437 437 20 22 
East Asia 31,130 38,807 22,408 28,125 (8,722) 110,682) 

Australia 1,280 1,400 462 462 (818) (938) 
Fiji 25 28 0 0 (25) (28) 
New Zealand 383 400 227 227 (156) (173) 
Oceania 1,713 1,828 536 536 (999) (1,139) 
ASIA 54,491 73,645 38,326 #51,858 (15,898) (21,634) 

, 
. *%1J l t llttt~ .1h11m o lIt '\ 1ll 11C ilddltl IllPclt I , Ik ll 'l t i iJ~ [ (Uc ',llll1
 

%()I \ilL' iL P0 1. I \1)1\ ' . P)1'2, \11111'k-.1991 

10Y lcrtlii/,'C'd iriClmui .limiCcd l)J)-!), N"'pNml lha,, Ili' opillln \%lIildnci (l(one)i. IalFl' 
lhC' Nlllifliill l it'C il ltIl PPMl ui dlF'hl Im, It'Nl\ Ilm llil \1,1i,1lilimIt'l\t't'mi11 'll I ltd h lim ) 

i)lI ,ltlilil m m I', \ il, il',u 'it'i 
N.kil', lh liirLhri ii ., ldh LI lilllt)I h\, ,Nepal. 

1I 1illh/cr t'illlmlillp ;ll1(1 uhul1ill11ji lit lll'lI %t'\ t' it't'd 
11iii l hk.l' I kl1;1 

t'l.C"'hMi'u: 27', Il miliu\;Inld~i5FF' 

i' ,111d1 ,,l iIl I'FiM)'; Ih) AGRICULTURE-FERTILIZER INTERFACE: 
\,illlll'ni iII II) ,ltimiLh I il l' '1-1 0il11i1tilli AN OVERVIEW 

(I1(C CiliiL", A glhi,,il- I' 11delie;ili lllvli-,,i< 10 ' )vpccI
\I;il,i 'u,,tm iiitFl lil , uln ' Icl IIIvt'al' I)rt'e III''iii it citlhi ,'l'itlll't IIlg tneiic 

((1111liilt'. (A'1ik'Wmu ('u11 Iilt liicliIi111 II I'tr ilizt'rs 

uIliillilt' h cl/t' i) ,lliul 1killi liMt I l1 1
 

(1lli luI\ 111 ,i I l tin l lmiiUu. It';'ll lltiF kI 1tl I1 11il iLt'i iut h'lt'i'. llii'i lt' itull u t't" 
lit lil/t't Fu 'uui I~lli-t' Il luuLtc''. lmu Iht'lmiFut aI ;iuluil 511'i jul It'c hil~ul ,~i'tL'illllilI illir\t'\l 
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Table 8. Some adverse environmental effects of fertilizer use 

Fe-tilizer Effect on 
Practice Soil Groundw'ater Suiface water Flora Fauna Other 

Nitrogen Nitrate leaching 
application affecting water 

Phosphate Accumulation of Accumu;ation of Runoff Effects on 
application heavy metals heavy (cadmium, etc) leaching, or microflora 

metals (cadmium, etc) direct discharge 
Eutrophication leajing to: 

I excess algae ii) oxygen 
and water 
plants 

depletion 
affecting 
fish 

Manure, Accumulation of Accumulation of Eutrophication Eutrophication lead.ng to: Stench. 
slurry phosphates and nitrates and 0 excess algae Iil oxygen ammonia 
application copper (pig phosphates and water depletion 

slurry) plants affecting 
fish 

Sewage Accumulation of Accumulation of Residues 
sludge heavy metals heavy metals 
application and and 

contaminants contaminants 



hili I I Sllll : t I I)IL III ()t+U IM 111 ' 

\k.eIV CLt l % e~,, IQ)i-l a+liot% ). I cil 

19)71. 11 Il (lhO l. .5'qlr ' t.'tL-d .\k,II Of -!C 

we'rec utl ht+ ',,,cl+ 19S7 1 andlt ]JQ 1t. 

6. SO iI l at 10,I+ o:'lrtos.I andltom 	 1, o l, 

l110 1llutioln, \%III L'llhil\ L' Itd 10+ 
Il)I- OI CN+t". Illlh¢Cdtl+'1I\i.1\ ,d dCt+.li11t+ 

(Itlil O , l.A;lltIICL'NILut+".M'dit 

II'C 111'o(ll Ill \.t Lt'rNIOLLT l + pac it .ii+t 


7. 	 A(Ml INCl,L-luf~ ts (111 h11ill)l lea l of" 

CI'ht'Ili+ N. [It.'~i'll ICI I I/lt. N\Illh + 

supt l ellc11llls. illttd ~lht.'l l ll I skoii~ll 

inoil Attt 10.0t11 1)0lsit,. ,Midth e 

f +d khilill. 1)(1 1]'' 11 LIhe Ia,L'". 

+
ytealI",, fll 

+ 
c \;IIIplt- t 1 . ct+i l+I( N. 

li.i\t.lhCCt+'tIC Ill £Ltoiln).11'dt.t ivltt'lM1 

the I 'S.. 

. ('Olt01111lllth ll ofl i'lollildtilldlN ILll',ut' 

\%.',lt llt id tillL- hlt+. (11l N m t+ (I o M loll 

t L3t'I I l lt It 'sulrldt.t it + 
', 

1 I ,lld 

p o cNtt"li"tIdill,'pillt,. it) Iok,'tlhic:ilth 

i I ,k N. t t.-IIllt' Ill IIICit tf dtI I I" O fl 

ill1 I lt.N M CS"ttl,.+'. itlnaIW,-', Ill WIt+It+-M 

al tics, (tl A anldft alk.( Ii.tt'ailcils, 

illtil sed \ A.ICI tltC,,1l1t1wt+t+l ill ill tl" lupl.,
 

Cot"t. 

l'he Las + [tllo iI- (1"u'e l c.lI t 1)111N tl't i''ov[(\.+ 

Ove+rit\ '(P/"
I"erli.zrn 


lll()tllltlllL,' ".~it -ClttIh11l I,, L- 01 lc lililCr-
IIt 	Iltl'-.. I'o)lC.\,IlllI)lt+. Ill t .. A..d, I i \t+\ Ililt' 

',lltt\e,l lt l l 11 i t+ 1 1 ll e'+,t lit+.lhal M 11 k ll p pl 

Ill Ilh' k (111 l ,"INHil I ,ItIlW \'t+bkl']I IITo''ltt t0 C+ 

Ill'l\lllllll111111111l'. Ill I S \kLtdtll,t "- ll~t' . I 

t, I (M lt lll I II.'A IIAl 1 IllI I M l kl,'L II 

11h. t'l't '\ 11 1 1< 'N I JW h% I; 1 I l'W II'Nt'dill]]\ 

Ilht' 1 1lllill (dl lct lll,' l li,.'c+ IIIC('t Im~ l lllill 

11140 IIN,. N 1 1) ) C'll ht't ,ll l I, l t'I IC 1 I II\ II itLl 

(()l-F \I It)t k ,lIi llt'l . IlllI( lI)1 ) l tIl l p.Icd tll 

ItCI II II/t' 11,t \kt l ilt lltCM 't- Ht il,,t.01 I '.llk lllt1 111. 

thi_'lt+kt~lllICl' dll hC\,tCk[,Ill \h1llli'tL' I Ii ,l 

I (P) I. m id kIt. J l , l mlt"i-stt.l J t -d't111,1l I 

MIl hLt O h\ -'( I"s()C[1.1ll11ll'ICIItlII/Cl P 

, 	 / It Ih
A +t, /,, 1 . ,i 'I S+ , IL', 

It t,Ll', lS . . IIII l l l~l /+t I~ti IN II \ IC ol It Nl 

, 

I Ill lJt~tdt k k 1t" H ItItlt".C1 11l . C II/, ), 

illlllil'l( ,1ILIIItlIIl l t4 I N N'-t.II I t 

llitIIk- II \~ L'I lo t'dL -N 'l l I'-IfJllIll 

i M .\'+hilItll is Nl 0 111l,+, 'll l . 

cI' llit I MLt.lll IIILIx td
2. ll ltli sc l 'l I\ lll, 

MtL F-\t.'l I I+IlI 11wll~"l I t hc~il Ill ,I + ,all 

op~tim l] ris k ii\ci,c ,trt-, 
+'. 


3'. 	F.III -tI lilld 11 JIM~i C+\PiI,NI,\t to 

uitili/e im+lll l itII~ I ill ,. lllliM\\'lt 

of 	it',Iertili/kci- l altic. 
-.Tlhe l's.t+" th l s IIt\ofl inldi\Iih llotkt+' 


'
fal'ill ti,, (Ici¢ It) tl. tlwt 
+ s to 1lush ldilIL 


oI 	allliillI111,tflt1lt+0)
 

' 
5. 	 Theft+ i',p -cl Ir-NNutt ()IIL'l tIC, 10 
' 

11rt(11ltt't+ \it. 1 11 N+ .indhllh his L'Cll't'' 

' 

01. Ill 111;11\ I .'t)l t_*.lstL l-N ll 1 11 1ILT+' \Cs 

Mid Ulilflltk-Lt+ tlItkl 1)11'CC, ItdUit't+mm 

thc ri',,,k t h lilp t tH',t+ofllu 
S+ i,v~+,tt Ic kt+II i I'tIIIIiI II.I .". lll+'tllIt+N",l l l tl IL' 

V M C\ AtN l'N .tll11t2111l + ,,t+l11111'lli C 
+.Il~~lu(t10 -l'tI1IIIlkt.' III lhIIC1Lt. It.'Lt+' 


' 
lis~t Ofl C'111,1l11 M id 1htCMIitA SII)IAIt.ll,+t. . 

v.It, lhhi 1,\ad.t+, I o.t ¢lc ck l'N 1 tilt+' 

CII 0ll .t+' Mllllt'tl 

,,l
S 	ollICIMLl +'s 1 01 Ili t ,,,t it.tlilii-L -NItN~t 

+',

lill'1ll+l 110 tlist.'ut.CIIitll lt l t+",(ICS+ItC O ll 

I Ititt . \t I' 01lhCt t+dN,,hAh+la",. ,llld 

cliops+. 

Problems 	with I-.v,it-, Fe+rtilize'r I'\e 

1+lhl 	i+ ClI\ ~Mltllilll ilho 	 t+'ll I'll'tOh tClII %k 

Ifrlli/fr UI,. s'tlilllllt/Ct I1 ll c .Iarc ,
il-C 
Ih(IhIJim ki) ia / l 19 ( 1: ( 'onllan~lt andl~, (Bo llll 'm 


Slhchhii k 	1992_ l 
+
.
I)c'til 1/1, fifl,'tl +, t / +,llltll: N Iol' to) 

l +, )Ih l!u
h 11 1 [llt' )luI f I lR l I(t+ ll VC~tI Nt+ lt.' I It.'ll fil ' 

,
il N' LkllI)M~lll tk 1"+ 1 1111II 0 \ ItL'I IlliV 

tt l Hihlt+I IM 1 '+' tt' l t "sk.Z"+"," ill the+ 

allIlo(11llt lItI . '\;lt( I h III lt11 11)I c, I k 1 CI I, I II OW .' 
+ 

('t'(ll, ll 

Io t' "s k. mIIl , I p+lk-m lit ullk l 111.L11 1ito m 

li ,ll 1 14 

o ft h lit+ inI M.th (dl 111C+ ()/()lit'Il\t+i. N' 

111It' ts Il\C I\ t+'t 1 C( , lt Lt'liII/('( I l d ,tl 

\k+ht' lhk'I ll' I C+11111l/C+'I IlNIIOM 4)t i lllt 0 l1 

lllOtil l lllt .t.slt.
 

\V1I0 /4',/, 1i+'IW~ II11ll.' I10ll(M()
11tC 
,


p fv' \o' IN [ I l It\ '. Ih IlL lliL-111Iis ,,Illhk 

I)III ItL- IN ( I \k.hII.h1 I tIIl ( hil.hI IIitWtt Ih\ 


( I IttO ~l IllI II ' \ I Ni',I st
ll ltl Ii thI )ktot 

II,I) I.III (I II I , )IlI \ Ih(-+I S N, (t~ 

I.tLI,,' I II hIIl l I IIIIM C lI 'I I lltL'111I I II I hI' II ) . 

iIII01tll 11111,11C IIIIL~,t' h & W('t (11 IIINl .I N 1 . \ ;I 

l.NJll t ll (, k)ollll~ 	 m olh llt. ill11 1 ll:ti IIIIIIII11 .1 

v' l IIIL'.I I N Llll ' (1( 10 t 11 t~1 L' IIsk IllLI I Ch~I 

tlll11.1CIssillt+ o.It'lc1 t i II 'tl t 1 I'k t 



111111 l baIelll )ll ,I ectl l d, L'' the ' , , concern 

that irate l ll h ' ac t,.%i foo n ,,,,C\,IuCOM 
',t ll' 

C0h1-111,0tid , N CIlI ,,11 . II,It CMIHlu 

<I +Iil Ihe s I l lic III',~ I r ll Lt c "n ,t li IC 

it,.'1 I lI~ II C 
,

C' .'t'I , C 11 \, tl III Nh J d I l\ll'CI IC (11 t i "., (IfHI 

[l h II \chI it ill ct] ,Ilp h I L l,. 'I ", i llld cl lo.Cll" I,I 

ttul IIIJI lt \ ill let\ l0ltlhl 0I \Vht1'n 

(ht' iNl.',t ,I fish !lh lw l' , mall lh l ol. and~ll 

Cll MrC.lll 

l lhd 

\ 111,1Wll Wt' t iltll d m m,I11 aw is\ 

,tti It'III: , h l \\l,1It l l I I\ l " lh ) l l h i'. io 

I Wl I H , lli d ll,.ic;t It' itl 11,C ) 11 

uuu ,l,!t'~lII t'.'II. 

.. ,.CultGi il 1 

Ic hil , -,I t' i ll. h - I ~lli. ' lil t', , dl., 

m l IIIt.-tl l NIl,,I !'', ll ,II ll fplim c(i ltliic i| Il 

l11' 11i m 1",111t111lcl t 1tt1 1 l0 K ,i o lc+ itlt' 

1 ( llli 110 jp'l;iIqi)' Citl ' lA II I lilC , i)k I , I 

he~lllt \]pIIitl kl lli w t" .ll i1111\10I(IIt, - \ ll1cl', I IIL 

lh111,11 Oik, li ff IA l l 1lll 1\ 11 [][111',il!_ C LlCC(I 1 

Slarllk ii t I ,llil, I Iw l+ IhtNA m , I 111L~iIn l 'INl)II 

11 11,iJ Il' -LI llh .,i,1,1 1 1 tll It' l1!'C l0l. , SI l Nill 11( 

Ni pit N~lii li1,IlI \ l i,l t )t, 1. , I)iI I1 ) t l t l 

Cfl pllil 'ill .( 1 itj t . \I iltll ,ll fl ik l cl 

~l0 1 h. (I'l1 l1 il\ . illill 1!,tlit. h l1 i.,l'll ( I t' lilll,, 
,ll \ll-llI1 l L Al-t' Mi A\tl ,l' Ii il H I \ t l ltl lll-'I 

Ih li J121lht' ,l t'\11111' iC\ lt'C t:lt i11lll 

i o ll 0/4011 ll 'll It 11 lli 't'i'il, h ill l %C190 

At'l [111li t th. ' -- lilt1 t..\ lhsf,1111 (.ll dl, d W IN 1 
,lil lrt 'll mI 1.I I i I I I Ih1t1' 1 . I I c,(111 Iji l o"ltf 111-c'fi 

L'ICdlICH Nit Il 11\\M C\CI IQ'LC N 

lll it ,l Ih Il-i l IO I hit[t l Il IO.OI ; l 1 " 

lot . ",il.ht'll andi t'll ill plios, hl",t . l ~tlife 

K. a, 2i ~ S''lsalu c r-ll thIe , ll k-~ (.I TCi )0II(l\l IIL! 

lit+I110s M eL il ' in+t'tl' 6 h~',0.-20 IC NI)C~fitC\l llal 

199 1,.]+'c l l ll 

l le \ II I -,i llC l i, t \ )IC 

M 1M S)MI L fl CI i 

ik (uiliI I C J,,idhe I HI' ¢II, I Ill il 

11 I(itlll l L INtIf',.:tl l,'li)\ lC'iINCd 10111 l 10',d i,.ill'd 

, t h ,: clllii'ull 1,11 o,,I;Illltl e \ rpholl lic u cl' t i 

[i iillIIIIAI lH ( ICI .il'I,,,. C%~lj l .. 1. ', ,ill 

I,.M Cldlill hI 1 I Nl ",11 AL'd\;[Cl1111, i klthe 

lih til dl ]cii,ls ' llil i~ .' .ltihl Aholo, 

llC;0, fI t o't 1)lL('l I I I i L L I I I n d o I fil 

I0l'i(I .. [II 'll ' ll ''l l ' ,11 O, i C Mii .M -1t' C'l 

ht I , I11C I L' t iic'i~ -0~l~] I111 l 1l*011 

lll i rLhi%\tAM'. 

' i Ir(ll,i I l diltl. hlillilllII ! l Ir t'l 

t 11 1 1M r i' . ll I ) 1 l . ill t ito) i I l Roc k, 

1 11 Nl~ it tIc' lkl It li pho\ S )lhoill Itc' fllto, tIl -1. 
,IA 0 111,11t ll ll ),i~iil|IIIAICiN!it ,ill ( '(1 

Illt k M IL CIhH 11111 life\ I ll Plt I ii /cll ,'' 

SIM ' I\ H IL il tt ( I C'll lIllI ll ,I i I N. I~lled 
' p\\ic l Ih II .t(IIIN %,id, ll lh I M 1 II ilekflt 

IN, hiH Ill// <l \ N oll ilillllIhe il/t i 11 C (p l 

d N I, IL \ illO w t c l-'ld't<f il l~l l '.,. I )kI 

s ld '11 %iIl l ll l I, '1 i llilit illili' ,IC tifllti. 

Ilo ll l IC0 0L!I.JI 11111C 



environmentail and he.alth iue elated t rediscoverint the o ttlcs rotitioll.Lropt 

fitr'lti ir t,,e. ('irrtI I tIS ici [, ftIlln 2. the (tt i r(Ii ceterIIt+NC iiii\Cd USC CM ci Chiri,. itid 
not oil , ICtITi I ",U+,+I.C,rlold hcItkeLl t) tiiLc rt.\ i.in O iil aleriulttial 'A, t\il . .apani"' 

l'. hnt (CIL't'it ii ll (1' VCItIuir A rill hr Ol'ettclliC frll'hriti , liCli I . ill lidh I MIUllil t ,lldI %%h]ill , II+' M IHllICSt.St'+t OISIIItIC'II+. toiIf, pli:lllc.'ill;+e+ Ill producIt tionlltlIl',l'es :i IIiI ,h n .tl+,lllr 

lildl It'rilttl tke iWO co'iiitl .a t+Aii iti priciire. and itliiketiii, dcei'ions'. anIud 
,,\ la l , / t'oi lu /1'11,o/alo ,.\ plfoh ,.'llc L't 1llnill f ;ll o hl p Il \tc.dilli . nc.d It he 

ill tiltht +iI l\lil ie6 i' int Ciu, nIi d 1it l iii tit'+' C tt+'lt 10 \ i.Cii ith it -'u l ther ,i
difficult\ ill ils+'"{+"SinlL th'' lu\t+ Ofl L.ll llit+ill k.tIu d hC+_L+-InuI1t1t+d Ill OIthu't L'Otl lik.'s I..\h ll+..d 
fl lili/,+rs, lt t llla.\ post,+L Ill C MllllVtI1lIL-ll1,l1 I99 +'i 

l'IWt' Clerril.itIl itI'ti 11Ch i li\ tMC t ti' ituiiil Oft h I ltL , tOf th ' inidt(itL '\ Of +LT OiiIIIinC
 
tOIi'!;ltII ttiti/+'. Ill I991. ltr \Cai s ', tot m
al I\mo ,lluh\ tnOfille of il udt' I dlitiOll. aId 

,t1 h lt-1, the IJ ' iI\ imnuiiieiiiaI M iitIC olr k0irl\\, le tC+I-t l~itk L, ilu i t'lli1L" 
mh t rmimlcC t10 l[re f" it' uiiIi)OIrt;1.ii'C (.\lid1 till ;Iand:lluNCed ll i ,riilit direcii\ e it 1 L IL' iC'CptIi0I)il 


I tItte IC\CIN tin ait Ilia\IiIiiil tOf 50 fiilhai tleIt ch
111-'I)C.I' fh ul p 1988), l S iMe'edl ii.lldi ill
 
]]itr . tl III IL'tIiMtIIC LI A ti ihtil't.cr tCl Fr Iu ilillilhiC i Iu iC(uI i tl',(
h\i'In ;I 'l m. r , dcL.'iIOu ltt.C 
llc.. c.\ ed ciluu t11t1t1/'I o \ il ihi ' 1Ca cllisnill tl'i n t irtictnnrt! acl t . r e o h', 

c'lthblsh "ll itrall Lt l.1 hlc'L mll's," v, huift.' N() It I, .";u I l ,,tkc \I SoilI S I. ( ,h + tISI'm[ 

It\elk C\'+Ct+, (I t0 / l M WI.h+,C crlosiotll ill 'o~llc' C0(Hlntl'A'S. +r c I'MItC Of
tIIIl'. IN,it 

isk nit Nt mh\ IS oh.titlroh hicttiii. iirid IC\ eC 'olilltion iI)Smt~iI. 101fr C\'tiiitlC. \'ailiC
 
(t1 N U', L' - to C S+'t t up h\ tir' 
 I:( '. aind \\ idCI\ WCtnru i il' 1t0 Ihle' altutiu OI \iMitMtI ',ril
 
t'itKh lItI' IS 10 SI it, IMn1 ttimirirl I \ hl h\ Itm lliill ( -S\klit t
tI-m I >il , i amI UX2. 

Fi0IVt)t.n . I. \ 1 lk C tlSit ii ,t.\ C J illdll(1it 0 .C\C I I SC It tilt1 111 )1C riIih:ut11r IS ulI 
I EitIL jun i tIt)i , Ill Itihi recuilhu i it dtlu'iiil thitih(into f tm"Of relds
 

sIahlihid I\ Ilh I A . theu I i nlilln oitrt , i idhntlr t f itlei,, it [l osit i el idlto.
lIIL'tt re, l in1\ ,1IV ,'tctl tCrtilit\ dCCIIIIC., PI )l' li_l :il IbiO]hl-' ll
Ofl dti hlmtlII Llultl 11Cll MuRd 

I' fll', It+' 
 SIi oll,n resemll ] ich lstneedd,+ Ito ohblilill dlItal frollI llltrte 

AIhI L+'tI'+ fiet 'Ill N 0111t .+ C l. ll_ Ol I Ill I 0 f ite'.,: SOI)LiOCC011't)I CSCL' is d ' Midlt I t+',+;tI'h Ill to 

ilrae i tlimikiii ,at.r is nit a J Lrca;t a iinl CrcOII'aIi.C \,dcr idiptioni oi the applicatioun of 
l-rOti l:(I +\Aiillt'. I eLntI1 i' tIOL!icdi trt+htthrs l iid liltdillt ,. 

S\utiI \ lAtL'i\, d lh l Ill ) tIit ,th piu i i 

il.liltl S ill .10 tilC. N( l+\CI \cL'c hCIh\% .Steps Io ()ver'ome lh IcEnvironmnenlal 
.; illic '.. , iI ' tiiL. Ic\L'l in ilr tt1rCI 1 ur Proble,
 
Sit \t.Cc Ii icil itll t i ''" a\iin tr
 

' LoIltIlnIIiiiii IiLt I ' .l(I . The'rc thiusheiret! I() nli-/I A i a liced ftr ltegr;lion otf 
lI)ti IiP\ Slull" ,limic. that ;htnlut 2.-,; of l)OIieCS ,o thal. ei sCnC.,Si1),i1C. 1Mutl 
li\ te (tlIlkillrk ' 'ltS \ereCICOit1niirn 'tCd henth its can he andreai ed(IwIeniever 

Vlst t coAt.iscls mIMl 
SUMI'est tIt ir L'corrt)laIIIrttimIol 1iiit\ tli i'ltill 

imo e tr. M( I. Nici itdi ',s lCCIii I0'ar'. tliade-itlt C:1n he 
between aru c Itrn-l l and m jl ill lntllal
 

r riclliLSturlt-es Ith1CI thtniai Irtro t Ch ullliCA ohjccti\' s. This. Conisideratiin rects to he
 
,'IIttII/cr' . I iii/t rl l liimUl .S,ai Ih, triFhb,i Ot inl lCtie Ctultm l IC /tiS:
i CiIIt+uiit r h.\ Ill 

runesirLt' TIItn tLiMiIIt' t\\ es er there t/.cd' r' it ,: /hit'scart /ibeco.sitie 
IOfii) taceiic

hI|{l ,'s Ill I' ltAi 't.'. ]l(1\,\ 'tcI. thtIrI. 1, 110 I/l +'C M ir01M IcI : "l'I I': .'lIVflt-ilitilt(',d 
tt+I'tIi I Cip ttiortlill Ili Htn I ll c n b iri n rodtt/ilo( oh11irrarn .c eto 

/'st'ii p /1 : iS,Il Itih.ci itt) a InLed to agieci rellt ant tt+'r sirmuilar 
ICt.'AtSl tM1n IL'SL' ,lIt mtitiS in nerriitrtl.'tLl'l+lIIL' i Iiie ,,llien'h t.cc ll prour .cethell t 
IIIIIiiiiniC Itlltlt i L,1\ t jIi ill etffe_'cts. li'i 11h 1ru1!1r 1t\ ISt'CC11% Iit+ CJCC IC'tchell\ iltIIlmlCrrerttlI Its I 
Sitl IIItttIl t.' ii+'ii.ttlt ' ill,, :11 tltiiltauill . It agrictnl le \wkI rilniUi ckir ni) l s 
ht rllrhltllii. ,tn tod tim tllc Ctt llvrtrl l ilpact. ,II+L llt;itL'i lniit, ll rllt Ill C Se.S, 

ctc- Illl\ ill the Imhi, .tilI ( ilter ha te'rS Illli\ IlL'Ct 1 littt L II' ,Itrrt.d ftor 
el\ rttrlinmerrtltill itvarC1r'l S, Innt, St IInul tt. thIte rlet \'al ttllIst iofIr't0(tIL'htun nll(1 
iCcl', L11 iclt() I .tn ili\,ir i'iu 1ltllrr . We are .Idditi all;ll Irlt ltlle L ,costs. hIc lluil 

2() 



[Ise of' agreemntns should he2 to illlpl4V1 Of tile 41a\ cl441ra211 aili11l', 104'12I 1lid12 a 
lanidscape a1111ieli1V and conse'4.rvatio n1II 01 land4111 14' \C elahbI4.~''.11111al iCL4'C 11112n_ 

Nectl to 4124/l444 4/,'/41.1 44// pol/u1444/: 'A 111 .1 i4 1If)~ rI.Clucc pe " 1)io IAc m ,. 

1)ilterentI l114.'l[slr2, eIlllCF illdividtlall\ Ol1 inaiker i.g prohIcni'.. and14 ,Oiil nitientii 

ill 4.4111h1111111(1l, need.'4 to hec 144 l(142cl . d4.I'1ClCHQi4. fU I4Ill ' 111, Ia I \la ,lri.S \A IIll 

I1'.I L.11124.1 \C12 inl Ollicr cti'.C'. hli' ISSUES OF EQUITY 
I111J)ICH'12111alli441 441 ,I4.\ki.4l\ l)r4)4CM(1114s. 

01' tle a cIi\ail 01. L-Orh1ru.'.111C 1 he aI'.14 IsIlkcd of I''11' 4 2.11\ .144'..iff 

'14l4l a Ii 444'il.l. ll- al l .14114ll)rI he4' 1 Iso linked U i .1011l ' 40'.1 (1 4.'Ip4.' [)4444'.10 

111114112 10 4414'C(41114. 11142 J).'l4l.2 V IlI 111 1 ti4.llt iC an ,Lid ilI.4411.4 ill C\14 11 1114 

M ade11141 1 410 1\I '.10 111'C tie )CI'.. CI I ~ it4112114.'iI 112 2.JU 11\ 1111 Ia111101'. '11[1 

.\''c/i'~ i1i." ,,i ld (Ill',4U 4 t\ 1111 J)111l"2 llil' 111 2124112( 1141'~l4/44(4 /44h b d4111 and (11 

1,11zA )I/ 1 0 044I4C 4 4L111 1 f 14al 4 44L11/a '.1..1'l I 114)144 I4t I I'. \an .1 %41114. it014112 

4'1 111 1112i121111r11 h I It'll 
4 

1IIlt2j42'. d4'11 di12 41 2 lL'I(11 IL' l' '. \\C II I)1..' tal III'. [ 144122 

aNIT I112 '.4.12444.1141 211\ .'. poh(.1 Ics to4. tl11 ll OR 12 Il1112 144 illljII4'10l.'.4 '.4.1 

take 11 . 441c"'ti 011Ilf tI M ) il(O O a 2' I 14 11 III' 14.' p414 .1cIi 1doption ill Own 

PO i14 aZ\4.tl~lIa 1 
4.1L'1' I Ill14it L" \ 1f[A). R11.11 411,U ha l .' 114111 

CRdOPING.'C1lJPATENS 1II Ill\1.211111IIdl-C11111. tO',L111411j2'.FOOD 1J111HICI" 

anld upPRODUCTION, AND THE ENVIRONMENT 1I,'.4112 IlaII'.121' 14,1ikcd4.1 '.li,l!c 

1144.4.an11d' 14.11111IL- opllfl Ci Iwai ­

I1)1\1C.1 lll4'11 11 )I'41[tilin.a l1244114111411'. 111242c4 hn1coomc121.hclg lr a~ 

Ii\ I42ll) 111 ce10 1 ii 42111141111 A1211kc- t le akp. 

Ci44\ .1111112111'Inl k4441-dI4'Il4.iI 4.4411111j4.''. '.114.11 iI' 

Bi.Il'll1'1 '.114111 L ill]4411 4l4.'IL- c4.'l4.411,12111 


IL I4 SC,1..ill 1114. ,Ii4.'. t1111411 1114.'.4 C4.)'. A1 t1ile REFERENCES
 

tile. it!!;lkc. Of! 4. 4L'I I4I4.'' 11l.alI I I'.4.' %\ ,\little(], S. 19913. A o it i /il/4)-I44 jj4.4111 
1I'.illg ai1114214.2.'A 12C14.' It '11441114114.C (111 1 411'4l/ate ill AV444: /.%/412 o/ (;)"Illh/ 4/ / 

114'2125'.1I . ,lit\ 1 - 111. 144.1 IiI11.1 .USI D 1' ll1.a11 ' CI4/l4/44/i) \Ii.(11 11111S) 

1 -111 ta'I Ca1. 1114.14 01 1/111I12(f11114' 11104.. I-C a 1)0'.l,1 1d 4. '\111114.'. S. 1991. //4iI i/l 

I'. 11444 1041 J Ca I2 I . 1IL44 /4//44/11 I'i c'. cm/4'4,111 t' 4.L4'I I (III4011 I1 / /W il / /4and 

1114111JalI)aIl'", 41.41. 111111111 ',4IL'III. 1114L. I 1;1\k ;It i.
 

1041.1141141IMl 4)?l \.111L 11 C IIn!, 41041) S. and14 k \lm,~l I11)"1 ( 44111 rf ir111
 W .114 L i1111)ON L A'lII1.'l. . 

4.'I4)fi 4.'IIL.till)A1. 4l',k. k it' 11111 a~)lF I\ :p1 4(14.11. ~ ')I 1 111iC ',: rA114 4.112 I(Mll \ I 111H I'II/ '4I .4 

\\I4.lC4 110"', lhI 4.44Old'I It I o 1111'I \VL ''l'. 1 I.424.I I I I4.' S I WSI. ( 'C1114.. 

111'1).l111ClII12 l!C '.11 S 1)4.' il 444 ha/44 ll ' 1988. il4. ( 1114.''t41114 111 fill.4 ( and4'44/4 p i 4l S/o44 

1114.i' ',C( 1144. Ili(4/ 11144/I.4.4411'IL4AM.4 I)hI.I1)I l)\ I44.11\all.' h4 44/4 I Poll/4 \ b/4 The4 

21 

http:114'2125'.1I
http:k4441-dI4'Il4.iI
http:4.12444.11
http:4444'.10
http:I4.\ki.4l


k l \\. ]Alld
P(Illi (I I(,\. I;uh " ]).('. 1LIl i n~ m iilm \c k ll 

NIi IhI, /,,/ II 1h :+ IkI.lu l .HI U ( l (mi,\'J I , ,n: / P d, Nol l' I(') d u 


. it/f II~n t 

.",'n, '\ I('11 k \\ C~IIl't 

A I/,t~'S. 1900 1\nlit iliP ll,Ic% /()I /I,' ),'\"It 00dlll'()l l Al/111 1(' I111L' 

L . )liM)( I/. o lL'i,, il/m l t'l Al l lkHi n.II \, hGlls, n)11..


I c,,,i m . i<lK [-uua, . im1.All ILt,.,lkll Al 11(,H 1. ihc'l-d 1"Hiltl' 
A)Ali/ . h 1\11iC\,~ . ti.+ 


. c'lltlh. il ItlcIlh'/ N IIP lll C hwt 


Rw hill d'. It 1 T c%11 n il ~~t' lhl l. .-t'i~ h .kclt 

,..1 lt~ tIl IIIrL"h 11 iil~ \illkt', tl 11l' ' it 11+,L r 

\+.++ ++/N mt~ k,,',i .
. Itl L + 
 r P~ll~I" Ij
ccJll i otlli~b, 


'III \,ilit i\KI Ind S iL It.. . ".Id Ip) I I l tl ll, i I l\. l .
 

IIIllhlth),m . / 'J m li,
4, "1tk. l <# h S.kil I \ 1fl A /'ili0itr)cm sup A\~ I \ I( 11,It'litiilt 

MW+h / I#'Id" 1),Y ,/'y) ()kit" ; j.Ihhtckllllll \Vt1lP ll(.c, ( )//)l. IlII ./M ~ ll .1[ 
P"aclwl" \ (1.\. I Ii\ A i ' l llinclit L-\ llll til~lill C, h01, l I '.-Lt tcp C1 )iill L iI illI.01, 

S.\l ltl Adlt m k. \\l~ li , Mll I Mt~~'lItilc', 111dI )C\h ]0lI+ II IN i i iill ,t ' c,, I AM llr 


( p.i, I(\ II1iC\;lli
i' 111l Ill Pi l Sl J ct in c i I'.~' li 

,1IL'J, 110 1,1 \i \klLth I A)( L 1L'II M 11 Al..CI\II/ -l l Il'#w+ l Sh I ~l. \ ,,I Rlt d. 1)\.('.di 
' a t'c m Illlh' Im 1 11tl I I .l i l It'I.i ,1'+I;ClAllI ld L' S t1 1 l. 'lc 

poll ',l , tr1 hn.i I i i t , lr l ICtIl,C ,i_1n [Ilk't (ltI ', A)r Ii',I Ci,' 1,1i t L'i+,ctI *l tll/ L', i 
1t,1liW oo klt, \ , f tI' I, tl r I ; ii\ t IIic , A- l ,tIII,i1992.i I / i wllI ho . I IIiiCh'tl II . 'I ) ~I 


Flllll, I ~~ xr l
S +liI lllitlh\t ill lll illlctditIi~~llf
I C k Ic hI'l i i A+ II'l 

I'W SlllC II il Jtll1 1Il',lll ll ' Cll I 0 I)L' itlhl l i -t-'I'lltl ,'l t ,+I I ild )CI11d, l,l 'lltlL . "lltt


LI ,I.Alll IIdIIItl ';i h~ A''l inkidIh l i, t i A), lAPl tl ,iA IAla,hl 1 tl-,hNA). .(l)6 . ' 111 
\ i. I litt ill/ l .t'i 1 lilt'.ll itl li il lll. lIIIll l .qc' hrik l~ 'hFA llI A AI 1lll \heAII.It' \\\c'il' 

itllI)I tC ~ Ili OIL l. ,iitllttIUN -+tlt'it i i t ; i.l I ;il k -it l h d nll kl 1. t [ Sil, illlA Mil , Ill AhL'f\ ,,IH i'll 

Iil Ill'iiIhll,+Wc 

http:1)\.('.di

