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X T.9%ICE LT, TRNIXAEBRBEHOERICL 2D L EbN T3, 1985~83 FiL [ &
R THY, EFEESBY L, BIROMOLERL, £EENBL LEZ, Z0OH
MDEFEDBORITI—1.7%Th o7, 1989~90 FEIZITH-LREBBROBRLHY, HEH
LRBELEEIIRY, FRROEDBHMOERALIEEF-HZEbH>T, HUFEIL6.0%
WZEE L7,

1991~94 FEITITR-MO TERMR E~DEHANELR, RBREERHEOHEIZL-T, &
BEIEM~DOIEMEBm S ERL, MOEIT—0.5%IET L, 1991 FELIRE O BEIXER miE
DEBAONTERTH S, REOKRKEBICIDHEERL, TOHROBEROMBUONALLRERED
—D ko TWV5D, 1995 FLIE, AREREHOERIC LY KB RIBIZHEEL, 1997 1213
BEEED 2B NN ERE N, 1998, 99 FITIE0RRA L, Bl 1.8 E N
EHEFEL VD, ZOHBIOMUEIL 2.6% Thofe, WETIE, KEENBFIERL 2
D, AEEOBEMI Y REOBERPBEL - TE TV,

2. APESTHO IR

PEOKEEIIFEE 2R ETOE TITORTW5, T ORI O/ L B H
BR2E, BETHLW O OFHERBEAR OIS, B 1 RIIE, HIEHOXKDOEER
ARTRENTWVWE EEREEFEREOLZWIE» DRI DM E RS &, IRD K 5 R8s
Ronhs,

BILHBICALE LTV 2 PR s & R Ci, B —8 - ZHERitEcHy, &
FEELENERIISEO 1L 22 5D T3, Bty &behiE, £EREEMNE
HILEDO T LR 5D TVWS, MHIRD 138 0 T, PrREISEOF RS & ¥ 51 s
DA, WEED SERE T IIKROEMBESPETEML TWBEH, TSN D 10 HixE
N RPNBO L TWNWD, BIZB > TWADIIIEERA Tk, 15 EMTHROEMEER
# 26% WA L,

INHOHIETIE, /K, 1T A IKRBERTHoN, BRETIRI Yy R=bKDOE

F1F Mg ORDEEKR
{EAT AR (TN 5-1) AER(G ) HiIY (kg/ha)

1985 = 7| 1999 1 =7)]99/85) 1985 T =7| 1999 < =7| 99/85| 1985 £Eik] 1999 2[Hi| 99/85

2@ [32,070] 100%] 31,284] 100%] 0.98]16,857] 100%| 19,849] 100%| 1.18} 5,256] 100%| 6,345 100%] 1.21
sk | 1,194] 3.7%] 2,582] 8.3%| 2.16] 6100 3.6%f 1,765 8.9% 2.89] 5,100] 97.2%] 6,836]107.7% 1.34
#it 234] o.7%] 358] 1.1%] 1.53] 134] o.8% 218] 1.1%] 1.63] 5,722 108.9%| 6,101] 96.2%] 1.07
% | 12,082 37.7%| 11,304] 36.1% 0.94] 6,533| 38.8%| 6,988| 35.2%| 1.07| 5,407} 102. 9%} 6,181] 97.4% 1.14
e |13,207) 41.5% 12, 115] 38.7%| 0.91] 6,684] 39.7%} 7,448] 37.5%| 1.11] 5,027 95.6%| 6,148] 96.9%] 1.22

R | 4,977) 15.5%| 4,617f 14.8%] 0.93] 2,734] 16.2%| 3,230] 16.3%] 1.18] 5,492] 104.5%] 6,996] 110.3%| 1.27

[icg[s 285] 0.9% 308} 1.0%] 1.08 163] 1.0% 200] 1.0%} 1.23] 5,707]108.6%] 6,496]102.4%] 1.14

HFT : TP ESEFE] 1986, 20004ERK,
& AERIIPS—ZATH B,
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D—oL LT, BRALFAERREEZMIET S0, TE _HIEMME oL, B8, I,
WIS, JRI, IKVE, RO 7E T, SAORENRLOLNATWS E3) Zn & s
TRREETEEN VTR a VAEICEL W WY, BEFARBHAO MY Ena v A&
EORRIIMEINTERE, 4%, HEAXORBERAROAEEREN L0 RIEDIT,
INOOHIBRORBIARBBEMIND THAD, /o, KOEERDIZHIED BN D
TRERWHrEEBINLTWS,

BRI Tk, 2B _HERBE THY, A VT AP ERTH D, AEELENE
BII2EOM 1.5 FE LD TWVWD, [RENBEW-D, RLAFTURAMAELS, ZHER
£<,199 EOBIUILED by 7 TH B, L LIEE T, EHEHEIEIEL Loob Y,
BICBEDA VT A AXKOBOIBROND, ZOHMIE TIIEREE OXKOEMNEREDORBD B
B> TW3,

FEALHIR T, FEBE-HERBECHY, TRV R=IXE, BTRACTa4D
KEEELTND, BITE, £ERLENEEL DEED 1%MTHY, 1985 FEnbd 99 FF
T, TRy omlL Tnad, ZuddbEd, WEEORS L AELTBEREOHEKIZ
XoT, MEINEERTHD, 1985 ENBD 15 EMIZNBE LT OKXKDOEMEREITIN 5
WML, EEXKOFHEBEEHEEMNOERICE T, NEHDXH L ZATHAE
ZFERTHIE, KORENRTEBE X hote, £, b, RK@EHO X S RKREHH
HELIZHDED, SEHEBRWVWY YR KOEEDOHEMDL RIAAETHL T3,

wEdctigl, SREHE-HPERBETHY, EERARVEAI TRV Yy R=btX%, ZThil
HNDOFITIEA T A DKEEELTWD, £, FHEIIFED 30 E 0 TH—KAEEN
T TWRWEZATHD, ZTOHIRDIEMNEREEEREL D 1%BTHD, EEDHE
DEARR LNV, HEY, BENICLPEREOREE~DOEBIT/NEI W,

FACHUR T, FEEEA—-HERBE THY, BEORAD Dy R=bXkEhil b L
T KREEPTOA TS, ER2THTOMBICAEEICELTBY, ETEERSHELT
W5, 1985~99 EICAER LIEHEBOEE T =TI, £ biIZ3%ENPL8%HEICER
L7, FICEBEITE TIX, 1985 FE 6D 15 FRICKOEMEREIZ 4 FRICIEk L, 5
CEERSE CIIAAEBEREDOETNVE LT, BEMICEREDO Y Y Rob KOAEREIZ
AMANENTWD, £/, KOMMBEEZSD L7720, £E - ML - RE—FEHDOT
T, AMKXOEELREINTVWD, BEEZHD, HA~OBREBSCENOMOHIE~DB
HRDBF->TBY, PED 21 HiRORBEEEMDO—DL LTEMITONATWVS,
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F2k PEOXRFREE I ASLYRBE-AEEOHD (B4 : B, ke/A)

- - s . 2 |[VASEYITAMEY I ASEYERR
D | mmE | sms | woe | ars | wms | ags | o0PY | A dEY ARy

1965 72,538 6,140 5,942 103.3 84.7 81.9 73.2
1970 82,992 2.88% 7,699 5.08% 7,221 4.31% 106.6| 92.8 87.0 78.9
1975 92,420 2.27% 8,789 2.83% 8,513 3.58% 103.2 95.1 92.1 80.6
1980 98,705 1.19% 9,794 -2.67% 9,859 2.13% 99.3 99.2 99.9 85.6

1985/ 105,851 1.43% 11,800 -5.44% 11,189 1.30%| 105.5 1115 105.7 99.4
1990, 114,333 1.45% 13,253 5.11% 12,391 2.56% 107.0 115.9] 108.4 95.0
1995 121,121 1.06% 12,966 5.28% 13,124 0.86% 98.8 107.0 108.4] 92.5
1996/ 122,389 1.05% 13,657 5.33% 13,195 0.55% 103.9] 111.6] 107.8] 94.1
1997 123,626 1.01%] 14,051 2.89% 13,252 0.43% 106.0 113.7 107.2 93.3
1998 124,810 0.96% 13,910, -1.01% 13,357 0.79% 104.1 111.4 107.0] 92.3
1999 125,909 0.88% 13,894 —-0.11% 13,376 0.14% 103.9 110.4 106.2 91.5

HFT : T ESHEHEE] £4ERK, USDA : PS&D view May 2002,
HAERBLHBRBIRAN—AThH3, BRE=4EE/HEE, | \Y-vREE=4ER/AO,

FEORKHEER BX—X) dAOo@EmEEIcEMLET WS, FEADEK
DEBRBRELLT, M60%~65%DT A b2 HEDTWD B E2RIIE, FEROKE
REEIANYEVRAER - HEEBOHBRRINTWS &Y, fFEOKARET 1981 i1
BtORKBELBZ CTLE 1984 4F, 1989 4F, 194 B ICENEFN 1IELITFHFt A, 1E2FFH t
BIE3ITFHAtELRAICERLTEL LI THtE2BIDDIZENEN 34, 54,5 EN
DR, EEFDAE— FPRLIET LTS, KOBIHKEIT 1978 £LU1#% 80, 81, 88,
93,94,95 FF D 6 H FLISMIET 100%EZ A 72,1994 FEZ1T 95% DT A % TEI- T,
—%, 1 A4S0 OXMEEERT 1991 128 110kg/ AT, F-Z0ORAHERIT 1984 I
% 100kg/ ATE—ZIZZELTOHLREAD LD TS, 1990 ERICA-T, 1 A%V D
HEENELIAALTWAEDIZEEOHEERD 1980 ERFIFLZRITOT L LAMEV T
WY, ZOFFTHRELS LEEDOHBEIBOTIRREELETETERY, BREDL, Z0
BAMEMIIFHNTEY, YOORZOEMIIEELRAVERLNATVS, TRELTOX
DHBRRZIBOLTVAN, TO—FTMIALGRAOKEERIHERLTWVWS, 1 A
BV ORAMERUNOKBERIIEEGBICRRDN, M- AV TRBEMLKTHIHEMAR
b, EEKE ldkg/ NFitk & 2> T3,

¥, PEANOREBERELI HITDE, X2ERETHHEFIMBRENELZERETS
b g &\ D B2 BRBEAE S HOEEL TS, FE, Ax DEFEABEDR LI
W, BEEOZRIEPEENTER, 1| ALY OXBERENBEBTE—FT/IEDER
I KEMAEE LR TE L ZNERERBEOREFTORFBIZLDZbDOLERLNATV S,
BOERILDOETICE o T, EROEHRMVRBBVPERLOOH D, £/, 90 FREEN
LERINTEZRBRETZOREDL ZNICHAEENTAZ L ER-TWVS,

MM TIE, BEOKEEIBOLET TS, BERLAEELZESAE T, 1



ANE72 0 KEBRED 1960 FRD 160kg NOLBEDDOT D T0kg T TETLTWHZ L &2E
BT, S%BEAFHIETO 1 AS7Z 0 XKHBREORTRMIIETE+SbBLEION D,
—7F, NEEERLTH FEOILFHIR TIX, BEHHKERRITERSHRIENER, 1
ANYT= D KEBEROEMBEZ > T3, £z, BEOKHEMIBE COXRAEENE LUVMED
i3, TOXRBEEROIEREX ATV D, PEHESED 1 NS0 OXEEEIIRE g O R
CAEFHIBOB K E NHEZESNIFETHBLTW L EZXOND, BEALZIAD, %L
DT PTHETEI DTS —FHR 1ALV OXBEEREOBVERERIFTETIIEDL &
RNWTHAHS,

2. HUEHIOKHROE(

PEOKEREDOHIRODMIIKEEOETN LRRICKERRTY BNEEL TS, Hilh
BO1IASTEYDOKXKHEREOT — BB WD, 2ED 1 AYZ Y OXBEEELHE,
Hest 2R Ao, B 3RITIT, HEBIOXKOBERBBREIN TV S, 1985 F£5 5 1999 4
ETO 15 FERICE OHURBI S MITE L ELLTWS,

FALHUR TIE, ITEOKREEROBKIZH, HIRNOXBBPIERSNTE, 1 A4
D KERAE BIT 1985 £ D 46kg 15 1999 £ DK 115kg ~HMM L, 15 FEB T 2.5 {F2H
Liz, MEERIIRHERZ LRIZ X OI1CkY, BEMHBIR~BHT ETIZR-=, =
OHFE TIE, EHEHR/PEE MUERa vtV oETRAOTELARKENE~LTDLY S
2H B,

R i & BRI, PEOP THERALKERIKR TH D, EEKXKD 1 NS0 E
BEIIBOLTVEN, RAERITRHEEEZ RKEL LBl TWA Z LIZIZZE LY 2320,

$3XK HHAMDOKDEEWKR

S ER (WEKA—R) AD 1 AE-UYRER HRE ERHRE
(Bt) (AAN) (kg/ A) (B v (B v
vz Tz

1985 7 (1999 7 | 1985 I x7 | 1999 S x7 | 1985 1999 |99/85| 1985 1999 1985 1999
€3 [11,800 100%13,894 100%104,532 100% 125,909 100% 112.9 110.4 098/ 11,050 13,376] 12,510 11,517
®it 427 3.6% 1,235 8.9% 9,333 8.9% 10,765 8.6% 458 114.8 2.51 987 1,144, 1,070 985
it 94 0.8% 153 1.1% 11,999 11.5% 14,592 11.6% 7.8 10.5 1.34 1,268 1,550 1,450 1,335
#EH | 457338.8% 4,89135.2% 30,608 29.3% 36,316 28.8% 149.4 134.7 090 3,236 3,858 3,608 3,322
1@ | 4,67939.7% 521437.5% 28,508 27.3% 35,073 27.9% 1641 148.7 091 3,014 3,726 3,485 3,208
PHE | 1,91416.2% 2,26116.3% 16,829 16.1% 20,052 15.9% 113.7 112.7 099 1,779 2,130} 1,992 1834
[k 114 1.0 140 1.0% 7,255 6.9% 9,110 7.2% 15.7 15.4] 0.98 767 968 905 833

HET : TPERHFEE] &FR.
E:HARIZOLTTHD, HEE=AOXI ALV HEHEERE, AEERE=ADX1AHTVEAH
RE, LAYV OROHRELAAHRBIBE 2ROT—Z 2B LE,



B ic i CITEE R X 0 AEENK 1,500 5 t, FEHRMIE TITH 1,000 5t £V, ik
£, FRAREEOBRBICLA NN VELABEOBEEEMIL >TKD 1 A4V RAHE
BRI LTVD, ZHbDOHIEIT, KO1 ALV HEBRENBD T 5P O0HIBICZRD &R
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1994 61 49
1995 - -
1996 61.1 38.9
1997 - -
1998 36.9 63.1
1999 - -
2000 57.17 42.3
2001 29.5 70.5

BE PERBBERIARSER X ER
T MFAKEREECES LT, AEN ] ~MEOES, AADOERKIZTEXS, IV
BUTOBE, FRNSETL, BEAKEIEAKLNMTE R,



ARBITRAE, B2RMRLTVEESIC, BILLERTOAKIE THE TERSL,
BRENSBEVLDOD, ENPDESDONICBENT, VEUTOKEL 2> THBEER VTR
bREC, 2001 FRFERARD 44. b EFOKE L B> TNBZEBANB, ZDOLD
I ERAR TRABEREDERENMES . ABBRIC L 2 KEHOEHL (D TER)
BERAT, KEFROFHAIRRLRFBICEREVWEF X 5,

FoR PEHOMINOHEGRE  BAL:%

KF F 158 JIg:] M VIR Vi $VE | &Ft
. 1998 4.0 67.0 4.0 11.0 10.0 4.0 100
i 2001 4.9 58. 4 13.4 8.5 8.5 6.3 100
- 1998 0 24.0 5.0 47.0 12.0 12.0 100
2001 2.8 6.3 2.9 25.1 6.9 56. 0 100

T 1998 29.0 36.0 7.0 22.0 2.0 4.0 100
2001 0 60.7 17.9 14.3 7.1 0 100

wnit 1998 0 0 4.0 67.0 21.0 8.0 100
i 2001 0 3.0 28.8 33.3 18.2 16. 7 100
. 1998 0 11.0 17.0 18.0 6.0 48.0 100
2001 0 7.8 14.3 18.2 6.5 53.2 100

T 1998 5.0 19.0 4.0 10.0 9.0 53.0 100
2001 0 8.4 6.0 10.8 7.8 67.0 100

o 1998 4.5 2.3 4.5 22.7 4.5 61.4 100
2001 0 2.1 6.2 19.6 12.4 59.7 100

tRA | 1998 8.5 21.7 6.7 63.1 100
F&d | 2001 1.5 | 180 | 10,0 | 17.7 | 8.8 [ 44.0 100

BEE 2001 EHERERIAS X Y EK
E 2001 EOEFITERKRZROHEF TH D, 1998 FDAFHI AWM. BHl., EioB R
EREET,

3) MBHBEROBER

FEOMBHERIIZICEREBLBETH S, 130 DFBICHTI2HETIX, 51 OWIE
NFELL2STEY ., D 39%., WEED 33.UNEXREELLELEDD ] (TEBEEER
F&. 2002),

F3x (=W OKEHFERRR BfL : mg/1

] o KI5 TP N B Hy | KEHE
4 B
X R 0.192 | 5.64 7.24 LV
] L] 0.153 | 3.94 6.37 4L VIH
BN IR | 0.119 | 2.71 6.26 $HVHE
WMOROES |0.073 ] 1.35 4.73 £V
T8 5 Hb gk
525 0.097 | 2.19 5.38 45V
iR g 1.23 | 13.45 12. 40 £EVE
i 1% 0.21 | 2.21 7.57 £ VIH
B L] 0.25 | 2.97 6.21 HVHE
# (iR 0.13 | 2.20 4.20 HVE
D3 23] 0.19 | 2.58 5.21 HVHE

BBk : 2001 FHERERRABRE Y EK



Hak WHE- - FYLrEEHRBEEH BAfT @ mg/1

gk ] g g V& | VE
TP< | 0.002 | 0.01 | 0.025 | 0.06 | 0.12
NS 0.04 0.15 0.3 0.7 1.2

BEl: HhFTAKEEYE GHZB1-1999

WMBHERORREINTWVAH R, B, BUOKERREZEIRICELED T, Fa4EK
OHEMBHEEEEEBIZBLEIE. 158 OTP (F—28) L IN (F—ZLER)
NAYINA-ARY AV O3S

4) ¥ LOKERKR

2000 EARERENTONL N9 DOF LD, KEHT, MBIZET DR 118, KE
BEVEER>TVWDIDE8Holc, ERBILVPRONIDITB, TD5H, HEHK
REL22-o7Dh 14, PRBILKREBLE R0 65, EERBILIRELRSTVWADON 145
2721 (2000 FEERFRHAE)

M A kR BEE L o BE 47
1. BELEIZTLDHEYR

PETIE, BELE (FEOHK (K) L& (B]) BT 29/ ¥, ARAHRERIZIX
HBEEELFENLLOT, ARAHBELEZICHESE LUK ORBIIBHBREOEE
HBiE - REREDZ L, BN HIROZARBBEOMPE 2 LICKEL B L TE 2 L RIC,
BAHIRIC S E SR RBELZSIEREILTVWAIDLEETHS, BELEIC L BI5
ITTTIZ16.7T A¥EHFFaA—MLOBHMICHEELZ L6 L, ZRITX2ESERED 17. 5%
EEDTVD) (15, 1999), Eiz, MAHMOBREMM S L 2B, D EWERE
AT HAEILEME B HIRICBEE L, - O R, BRERH ORISR
LOBEERIERICR -T2, HE, BRNMIROKEBEROGBBEDBIEN Y, HFROESW
HITEAIRY OO D,

1995 EVE IR L BE SN BMELERKIT 121.6 T, MELERED 16.9% 2 5D 5, &
NHOREDCEERHIT1.93KT (—mx=15M), MEALELEAEERD 37.6%% LD,

BOERITRLIEEDIZ, 1995 Fi, BELKICLI2FEKOPHEN 9. 1E N, FEH

B5R BACEFLHDIFLRWHEIHEOR S B (%)

I OB [EEA (&t)Jcod (Ftr) [y 7oik]z=/—rlamE (OEEB (t)[2e® (t)
&% (t) (t)

PEH & 59. 1 611.3 438.3 11, 958. 5 10, 003. 9 1321.2 1875. 3

IS 21.0 44.3 14.9 65. 4 13.5 42. 4 63.3

B 2EMETEBLFERFAEAR. 1997 4



TEESEOBEKIEHED 21%ICT Ehh o288, FEMWE TH D COD, ELBOHEH EIT
TESLKRD4E, 2 RO6FLUELEDTE,

1990 ERATEE T, FPEHOTLENALY y FIZED OGN, BEVOIEHEOBM
HHETH o, 1990 EFRBEEIT, TEOEBERAB L REFEIROBEANICL Y | BFK
BRRERNO, FRMEHHEOHIBICERII Lz, LU, KRR EBHHIRIZIES 55
EO¥IIEEVROELDEOHHBICIEBVWT, KREWVW I =TE2 DTN, B6EMN
ARLTWS KL DT, 1998 PSS EIZ LS coD DPEHEIZ296.0 F h>, HETE(4240
PEHED 34. 42%% L7, MELCEOBERREYOPHEITZ 0.52 . TEEED T
HELEDTEY, IRAKEHMTAOZKBERELZL LTV,

BoR BELCEOTFELYMHEIEHEOHD
| BKHEHE (Et) COD B (ff t) EEEEDEHE (&)

AL 3

EETHE

i

LETE

e %

LETH

1989

25.7

278

156. 7

866. 3

0.16

0.90

1995

59.1

281

611.3

1379.9

1.80

2.03

1998

29.2

201

296. 0

806. 0

0.52

0.70

EE: PERERRAS, 1989, 1995, 1998 FERRIC X v VERK
2. MHURIZEIT 2 EBFIHE R &L

1996 4 [KIGRBHIEIE) OREER T, PEOKEERGRITIROBELR, Wb T
DIEEBBOBRN? G, RIEEFR LB LRENR~LERL, FEVEORERHIFR > %
A U7z, 1996 4 6 A EBBEABLAE Uiz THERIGRIBKIE Qe TR L K O 9 ¥k 5 & 5 |
DT, WEFIFREEAEO COD PEH B4 KA 1993 £ 150.14 T bbb 2000 ¥ T
36.80 5 b UICHIBT 5 BERR T, BEIXZER IR, EROKEREZHFINL
I EER Lo, TORRITEFTRAOHEME BEAEFHICL2ERFBERTHD
LEZOND, BIIBECIIEBERIICFERE,. BROZRIZERLTEY, ELR
FHUIRICGE L TWAS 72, MEEZFBE LISV, UTEEMR2STE21T S,

1) {LZEIEE O S E .

BIE, PEOBESREIHAIBRE THS, BEIHTA- TV EBB~OXBNBAL
TEDRETET W), ERREZREZENZRHEICH Y 2. BUFOLFER
BHE R & OMBHR T, 50 ER(CFRBOERABITAELTE T, BTRLH. BEY)
IR ZEITAE O IERHIZA CABIEE TH o 7223, 1980 FFICHBIERID o = T B ¥H IR 5Tz,
Wiz, fLFEHOFEARIZIZEY e OO X F — T, 1980 4 1,200 5 k>, 2000 EiZ 4
FHEABCRY, FEHCBTOIZENRARD TEES TR XL D,

B EEOEES /W —F | (LFEEEEAROEMMA B L, 2000 FIZFEHOFHL
FREEHE A RD 327kg/ha &L R o T ALFEREBOZRIIBHHBOKREOATEHRKIE
T3,



BREAERERE TR . ERIEB ORI HEIT 30~35%  BEIRELOF FHERIT 10~25% L 2720,
WA LTALZFIRE O KES I EBMAAK R ORAKIZEL o T, KBREICAY, KEBFELEOEK
o TWA, v

BTR HEORHM. LEESEARIESEAROKR

F PrmEK (& FEEHRA (T bl %) L ERELHER (5 )
ha) RESHE AR HFHESORE | (LFERBOFE EFRER #eae PR/ N: kS
*
1949 — 443.8 99.9 0.1 0.6 — —
1957 - 725.8 94.9 5.1 3.6 5.2 —
1965 - 974. 4 81.9 18.1 12.06 55. 1 0.3
1975 - 1709.8 68.6 31.4 364.0 160. 9 23.0
1980 0.993 2487.7 49.0 51.0 943.3 287.0 39.2
1985 0.968 3218.2 44.8 55.2 1258.8 407.9 109.1
1990 0.957 4127.1 37.2 62.8 1740.9 646. 8 202.6
1995 0. 950 5295.0 32.1 67.9 2224.0 994. 0 376.9
2000 1.282 6028. 0 30.3 69. 7 2470.6 1111 617.6
8

B PEMAEE 2000 FiR, PEBMNEHFESE. 2000 FRERERRAH LY
(3o

EBiiZ, PETEIY VABRBOEEARRLTWA D, EXRIELOBEMS X v BHE
ThYH, BEOICIT, EREE, BEEEL 2) VARBONT ANRELS, BREHS~D
R LHE IR LR LT3, TBE, PEEBHEED 20~30%NEERDOE
HEMBREI Lo TWD] (ZF, 1999),

BN LERLBEORBIMOBERBLLEZREIL TS, 1K, $2HF. XH., B
B, BHMOZS>OWOBERBILOREREZRLTWSD, IN(Fh—FLER), TP (b —F L 8)
DFANFGETERK, AFEREKEBECLIERBRICSTDE, BEICLI2ERIERD
ERVWNEWNWI EXbhs,



63

O I FEEEK
B A ERK
BER5E

]

3

TNDS 27 (%)
g

A¥ T L)

H1K (= KB 2BRARBUMEROY =T (%)
wEh o BEE, AER, TR (2001). RERMARERAREEBACKRE. F+ZKke
[E 7k %15 Ye 57 R BAE B ATHR AR TS & 0 1Bk,

80

73

DT ¥EEK
60 8 4 EREK
wrrerd BERE$

~I
o
T

[=2]
o
T

(34
o
T

TPDL LT (%)
=

i Tt $i

g2l T=B) BT IBRABRKIBOL =T (%)
e EEE, BER, TEB (2001). REBRMKREREEALE(LKRE. £+=K
2EARIG Y5 RERBAE BRI LY ERK,

KICADZEED6E|, D 3E, BEMICAZIEZEDOIE, Ho 4% BHICADIER
D6 E, BEDOTEINEMMSTKE L{bFEEHNIX S,

2) BEICX BKEHFR
FEOEBEOEFERIT 1989 £ 20.62 F b b 1997 412 39.45 5 b Iz LT,
BEOREE T 1986 40 5 FEEH S 1997 4512 227 FEEE E T X 7, 1990 ERBENLFE
SEBAEOEREIZ 23 b A% T, B MmO A RIX 2. 33%keg/ha TH D, i
WMThHDH LT EWITEOFHFERAEITZTNEN 9.96 kg/ha, 9.85 kg/ha L& bE VY,
BEEAKBEICBATLIREE LT, OKRE~OEEEA. QBMITH L 2REDHK



H, OBERELENLOREK, ORJFOBEERENR L —HICKREICASL, OBK
FROER, FROEEREICLIMHES LT b3, FICE) DO IZER g
BT KEBROFREE 2> TW 5, -

— R AR RIIBEDICHNE T D DIT 10~205L 272 < L 80~90% D A3 1T 313,
ZRFPRECHERLTLEY, EBRAKEZIIRAZEL T, ABREICHET 5,

ThECHEASINTZ2F FDREDI L, TORFEHRY REBULEEOBVLOT
H5) (BFRRERE, 2000), BEROREYORBERIIBEY., BFIHERXORZLMELEC
L. BHHEROKRE LA TN,

3. {HKEEREIC X D AKEHER

AKARRBICHIGT 5720, PFETIEENOHEKREZFR L TERE2ToTEE, LML, B
MO KRENEANRERBICEILINTWAHRE, HAEMIIKRED _RELR%E| %
B faRERH 5,

FEOEKEMOBERIT =BT HIENRTES, £, 1957 ELIFNTERBHIBE K
BEEOF A TH D, 20 Lo 40 FRIC, SLRAETIX, TELEFREAEZFIAL T,
EBEIToTBEERSH D, KIT, 1957 05 1972 £O/], ER7ud 7 ML EE
HTHd, HEREBEZRAAT D, £ V7 TBRBPEBHICITbN, BEIC, 197246
MHAEET, BRKEBMOBERLKXTHD, HARKEBRSBEBICR-ORFEIZZOE=0D
R THD (F3IXBR),

400
350 e
00 //
. 250
3 /
B 200
= /
H 150 /
100 /
50 /
° R
19634 19784 19804 199148 19934 19984

F3IX FEEKEREGEOHD
B FEREFBRAOBSFERIC XY R,

1998 FFIZ BT 2 FEOP O VEKEEEFEIL 361.8 F ha TH V., 2EHEMEHED 7. 3%
EEDD, EAFEREAKLE TERAKOEDFMIZR L TEIZRVA, BBEIRA S 5B
PIEEAERBENTHVARNVWIETHD, TNV RKEZELNRVEBRIIRLEET. 5
KEBMEZITo>TVDIORBRTH D, B, HATEROEKEEMEIEZNTH D, 15K



EBICL, 2L OBMPESLRE,. ABLEMEITHERIN, OWVWTIZER L0 KREE
WA T ADODREYBE XD,

4. EBRBRRFIE I X A5 RRE

SHEFEELFEC LI IC, EEAEOLEFIZoN, PELARRNOHEBOEMMARLNS,
IR & RS LThH o705, S1I4FH, XROMBRSHE X, RHEOMBE SIS
fELTWB, HEROEMLRIZHELT, BRADEEFRLRKELLEDLYV20b D, REBAE
DA, BEEZFAL, BHAVWEESE2H I /NHERMICIEDLY | HHICRNENR
AENHEZ TEE, BUFLZ S LEEZIZM<EMLELTE 2, LrL, RED R
5. ERRRFEE BN HSICH - RBEREE L6 Lz,

1989 £ LH#ETT DM OEFEE > HERM 1,200 5 M OREERVBH S, 0% E
BB FINCwm E ) (., 1998), BRIELRIZH D KE, HRBEHESH LM 700
B RrOEEHNIHEN, BENEXHIT 1,200~ F—LOEFEEHDTEY, 01
< OHMTAIIZHEREERPEETH D) (B, 2000),

5. PWAEBMIZ X AAKEHFS

PEOKEDEERIIER—THD, i), #. Fo, LR TITbhLTWHHK
B DL ZABKE, WABBEICEDNDEH, BB, HEARUCROH MY ITEN
B OKREDHERIRL 2o TVD, HIEROERIC L IBERBILOMEIKRE,

6. AEFEAKECEEREEDIC X D5

FBARMNTRT L OIZ, 1990 FRODAEFERAKOHHE L, £FERAND O COD DHHE
ML TV, WL ER LR, BHERSEMLTWE -5, HRLEKRO
BB ENTWRTH D, 1999 FEIZATEREK L EIFEREAND O COD OFFHBEITTELE DO
HEAEEZ 7, 12001 FEICHEH L7z 228 (8 b DIBEARORN B XN Di 18. 5% L2722 ]
(2001 SF 2 EHBRERT L),



800

740
700 g

600 —T YT T
o

500 e 3 S BRI NS DDCOD (5
400 k)

300
200

Wl
100

TOU

394221_

1991 1994 1997 2000

FAB ATEREAKRLAETEBEAND O CODHHEDOKD
B PERERNABEE/R X 9 ERK,

T, TIREZBFHHMIBAREOHERLEBETH S, BMHERIT—B 130, BRHE
REI—R0.5FunIlH#3Hs ERETHIXE, PELET—HBH M, —ET2. 748
FoORELRD, BE, S I0NBEEIRD TEL . I IOKRBOITEHALR, Bkt
WMOTIBEBIIRELEZLETTHL, PEOBHO=Z450 NI Iic@BEINLTHDR
BTHD) (F, 1999), BREEINZKEOITINBRHABMOKREORRE 2> T
b,

IV Bz 3 KkBEFLORE

PEBMNHIBROKREGRIBELEL BNHROREBIIvA T AOREE2 52 TWVWS,
ERORZENPBEBRTHLIPEICE > T, BRIRAOHEM, BAHIRORENRE OREE
ThdD, TNERET DD, BEVOBRSFHERD 2T NE LR, B0k
REOCEMIIBEDOHFHAERROIBRLR-oTWNES,

1. BT SER~ORE

RSO KBREOHERIIBRERAKOBLEZ DO L, Hlb Lz kZ2EBRAKCTIH
B, RAGEREREZFIEE T, BE, PETIE, BHEEORSIO—%2 5D 5 2,000
T~ E—NDBRMBEI FITA BB A b R EOEEBIFRIZESA TV,
HERILE T RIS T, BRENZEBMIE 2,500~ ¥ —1HY, KEOLEOH F
SUVLEHAEDN~Tme/ke b o TWD, REMHEMIIBEAEBRIZLY, 2.3 F~T ¥ —
NOBRMBBER I, EMNTESIZEMERED 46%I124725 2,700 ~7 & — LD EH A5
exhvrz) (BR. 1998),

HERBHERICKY, BF 1,005 FORBREL O L, BEEBICHERINZ8Y



71,200 5 kB, EERIBREIT 200 8 L BEDL BATWAS, ATk OELHIR TERE
INEXROPF HFIVLADEERIT0.4~1.0me/ke L EL A RIT LRI LEDRS,
BATH, 1950 FRVLGENFEAFAAZARORRITT I T ATH DN, Bk
FERHLELS T FI T ALK ERATRY, REY g2 EDERDRDOIIED TV B,
AKEBERIZEIDBECHERVEXNTH D, PEIO PEAEABRERRIABH 1999~
2000) 1253 L. 1999 b 2000 T H T THREBRER A LET 2067 HRAE L TH
D, BEEMZRERKXIVIOE6 FATIZ Lo,

2. REMZEME~DORR

BRH#IBROKBEOHERIIBENOREEEZEN LTS, RELBX-E€R. Ml
B, BE2SCREDHIHE > TWD Z LiTtSflEE RoTW5S,

1999 FHEBESLI AR LEFAEFRICED L .24 DA OIF LRI TREMOREZIT
SfER. 18.5%DEENNELWEOSERIIEELE L, AEBBRIT 650 5 L E
Uiz, ERIBEEMEIIE. P FITA, BAER, BE. BE MBERLITHY . 9.
W, BB BERINZEIAIT 18. 7%, 17.6%, 17.5% Tho 7=,

2000 4EiZ 16 DXFHOHEETT IR T, 30 BEEOHFRX - £, 1,420 DY I %28
E£L, RELZFER, BEORHEEIL20%~60%, EEHBRIL 206~45%Tho72] (B
% 3THR 13),

[REHTITONEBEDRETIT. IBE, 11T OV N OH, 58%H iHERIE D5 4
DL~ 4 (BRIZAETH, MALTHLRATERY) Thotz), EERBROIBERIZONT
i, AR EHIROEREBROFMOEHEITEED 11. 8 %, JAIRE KRGl O FEREF
ROHRFIVLDOEFERITELED 20. 1 5. RETOHKEFMBOEr ) —DRKEBOZ
BEIZEED I, WMEERMNMEOEOI FIVLAOEFRIIEED 8. T/F, ILEA
FRHUBOERNOFHOEFRIIEED IIFEZBI I LBALNIR 11 (BE R/ 13),

V EE

KERIBRBERBICAARZEBRMNER TH D, BRONTZKEREENHATHZ &
X, PEBNHIESRHEMNLZERBEZRZT OB ELZHFTHS, LrL, FEEBFN KO
KREZ RN, KEROEHFAHICEES, LA, FHACEATHEEHE XD,

PEICIIRT E BN OBICKRE RBENHFET D, BHSORRLZKY. AQDOLE
ZEDTVWEEROINAZBERLTZ LITRBOBRETH DM, L RFEIZHRESED %D
BT, HRAOD 2% 2B TWVHEEb, PHOBMMBRIIT CICERE 2AHY
FHoTWD, ERDZAQOEMERERELEZ NI, KEFROMBENS XV ERAZRD
WBEVWRW KEREAEZITNVE BRBOAERVEBHMBKOBRIZKERIEL & 723,
BAHISOREFERE L KREBBEOLEO _FmEREZBE LR 2H, REZEISLEN



H D,

E1 ERERIHERFESRELGE S, BECHHNEZE T2 TERKEEFTRAkLED
BRFITRIRBERETHDII L, ERVDEIHEOHHO N2, KIRICED . 28,
DETKREIZBAL, BRENY 2K EREEIRGRLEE D,

[ZE k]

LZEEE, ERE. SAR, K7 (1999) THEBRMNKREBCKRER KRB EENEK],
[1999 HEW Fike R REMAE ], BFEHRE.

2. EFMEHRBALABEFER. 1998, 2000 £ BHHHEE. PEKHRE, L3

3. FPERESEERE. BEE., FEP. BRx. ERF. kFEMHE (2002) [BEmFIESR
XK E BB 5.
http://enviroinfo. org. cn/Water_Pollution/River/w509. htm

4. GBER. B (1999) VNRSEBREIE LK), [PERBREXREFH], 1999, 4 (6), 110~
114

5. PERFEREME. EFRRERERR - BER - MBOH - EFRHKHF (1997) T2EBET
FIGRFRELHR].

http://www. zhb. gov. cn/bulletion/97county. php3

6. PEAFB &M ZEHE, BAEE. TRBE (1999) RERMARERIEEELERRA,
http://www. cws. net. cn/CWSNews/newshtm/y011218-5. htm

7.BRER (1998) TZELRMBEEISRMBERSFESR ), TRHRBH], 1998.12. 22

8. MREFHRMBERL), [FFRH], 1999.3.24

9. WK (1998) HREFENREOFREERLER), [RERFERE] , 17 (6) ,281

~283

10. FIAL (2000) (KB XIREHIEREEXIHR ), TRERERE] 19 (2) ,101~103

11. BUHC (2000) TBREXEREMREOKE], TBERBEMRHE] , 17 (1) ,30~33

12. RER, BEF. BBz (2000) [HEGRBAFBRSHT), [FREBEN], 2, 1~6

13.¥0E T3REE 75 mUE%eE ), TR HH], 2001.10.20



5 NEVINOWEA LB E/LICE TR
EHB* - BB
I IU®HIiZ

NEHIZIFEOILTORKMIK THS, LHOKREMEIL 118.3 F kn’ T, PEHE2ED
12.3% % 55, MIELEBELRETHEEYBHE L LTHaBEasD, 1 98 0FENRD
BHNREHREICRT2HE - MBAKUOTHREBRROERME LI, N\RAHERRE
MBIIRERECEAREIIBITEN, SEREREOE{LICHE ST, I5EMORED
FTAELEEMOFERENRBDOND L IR oT, IHIZ, 1995FENLT, B
FHEN3 OFERMICERINT, ZTORKR, SEREZOAEBREEEY, NRHOFESE
FRBERITABICHEML, EH~ORFHHAER L, EETIIAAEMIIE REEED
WA LBEMEEOEK, THRELOREICHE S BHRECHBOBRIKEEDD, L8
DOEFECWEAN I HICEITLTVD,

ARTER, NETRELIHOBENGXZEOTRR EFHEIZOWTOT 2TV, R"ALF v
(BHRID) OB S ELLN R ERINT 5,

0 ®E{LTHEIEREL
1 BEL+HOEBEES AR :
TNELTHEEPDEREREERRE] (1995 F)0F — Z (2 X, 90 BT H TIINE
HOWELHIZ23.97 T kn? TH Y, HIBHIOEERZIE1ROL > THo7-,
IS NEH 90 ERTPH O HMIBFIDEL LD o7 Bff: Fha %

oo L E- Ak DREER | EERDBLRBRERICED 5 (%) MEGTDRICEDD (%) 7 8L o MR AL

B 7 8k 998. 80 418. 90 17.47 41.94 1
. -3 542. 20 325. 65 13.58 60.06 4
REFT 270. 65 142. 08 5.93 52.50 7
& 259. 44 185.17 7.72 71.38 6
B #E &R 347. 29 104. 49 4.36 30.09 8
B W 989. 65 403. 69 16. 84 40.79 2
WERR 710. 08 304. 17 12. 69 42.84 5
EHH 471.31 382. 49 15. 96 81.16 3
EHEAW 431. 61 48.33 2.02 11.20 9
BB 82.88 11.44 0.48 13.81 10
IS 860. 03 4.57 0.19 0.53 11
fHRD M 1523.72 66.22 2.76 4.35

& # 7487. 66 2397. 20 100 32.02

B [MESEBEDERELEREZRE] AESHEDRIREE 1995 F

TRRBRTRFRFRESBRFAR KRR FERE - " HIRAF



2 WAL L HOFE EE L K

NELTOBELE#IZ, BEDE - ¥RBPE - HBWEE20BSNS, $2 R0, B
MOWEBEEESLRINTWS, BELIMO S S, BEWREIT 1166.61 5 ha TH Y, WiElk
REED 48.67% %2 HHTW5, - BV H GEAREE 20% L VBV E ZA) 13 928.85
7 ha, 301.68 5 ha TENEI 38.75%, 12.58% &L 72> TV 3,

FoRk ABRHIOERPHOLHERDE L OB Biff : Fha %

R - MR E =7 EHBD E v=7 BERE | v=7
B S 418.90 377.30 90. 07 39.97 9.54 1.62 0.39
| 178 325. 65 221.73 68.09 38.30 11.76 65. 61 20.15
RERMm 142. 08 75.93 53.45 19.31 13.59 46. 83 32.96
AR A 185.17 90.74 49. 00 16.75 9. 05 77.68 41.95
EFBE/A | 104.49 34.82 33.33 52.77 50. 50 16. 89 16.17
BRI 403. 69 42.02 10. 41 57.96 14. 36 303. 69 75.23
MR 304.17 3.55 1.17 36.79 12.10 263. 82 96.73
ELT 382. 49 71.38 18. 66 18.56 4.86 292. 54 76. 48
PR fa R % 48.33 0.83 1.72 2.18 4.51 45.32 93.77
B&EBI 11. 44 0.24 2.13 1.14 10.01 10. 05 87.86
= Uk 4.57 0.47 10. 34 0.43 9. 62 3.66 80. 04
* B 66. 22 9.84 14.87 17.47 26. 39 38.90 58. 74
NEEAM | 2397.20 928. 85 38.75 301.45 12.58 1166. 61 48.67
EE RIS 1R

3 EFEDOWELDELT

R 0 EMOFAEERIZL > T, BEAOETRESASLMZ o/, BEIRITIINEHD
FELBRICBIT2BEALHBOEBRAENBREIN TS, 6 0 EROBELTHOKRERIT
1824.83 5 ha TH o 7=, 1970 £ P HIITIE 2244.64 F ha iZ/2~7-, 15 M T 419.81 5 ha
WmLTWa, £F¥ 27.98 7 ha O T, FHMEIT 1.53% ThHh 5, Wil ML, 1990
FERITIX 2397.26 F ha iz > THEY, 1970 FR1LH D 19 T 152.62 F ha ML T3,
£ 8.03 5 ha DR TH VY, EFEBMEKIT 1.53%2>5 0.36% &AL ITIET L THRBICAR
2 TWD, T 1980 FRFFICHEM O RBAE LB EK L W BERARETH Y, BRI
BoMzmflanTnsd, LrL, SHICBITA2RBRENYE TRV ED, BiELOETYH
ERELEBLERY, 2ERLOHBICL > THBEEESBDEAEEIZENOITRWZDTH
%,



B3F AELTOTELDRIEBITI2DELLHOHEBRRE Biff : T ha %
60 4 R AN 0 FERPH 90 ER P
W o BRELBEN | paetmEm | MMLAER | EHUme | DEETRER | MAMLAER | EHme

B A& 380. 00 443. 00 63. 00 1.11 418.90 —24.10 -0.27
| 234 280. 00 299. 67 19. 67 0. 47 325.65 25.99 0.46
RER 99.70 103. 00 3.30 0.22 142. 08 39.09 1.99
| &iF-3 104. 53 169. 93 64. 50 4.17 185.17 15.25 0.47
B #FREA 80. 30 81.57 1.27 0.10 104. 49 22.92 1.48
BRI 286. 80 408. 40 121. 60 2.83 403, 69 —4.71 —0.06
WERT 192. 00 265. 87 73.87 2.57 304. 17 38.31 0.76
EHX 183. 60 230. 80 47.20 1.71 382. 49 77.02 2.52
Ff R A 47.80 54. 80 7.00 0.97 48.33 —6.47 —2.70
NELSH 1824.83 2244. 64 419.81 1.53 2397. 20 152. 62 0.36

®E:R1

I AVF DR amEISRORE

1 FAFUB D EL T HOBRRAEL
HAR RLFOHBOEIEGLIHBPBLEEOER

FRZESEBBRRKLVF D RRES R EH (Fha) |REMCEDD (%)
| (1995) DF — iz L g, HLF - 179. 6 18.1
VISHIICH B EERE - RO LHEBEE sk 172.1 17.4
£ 989.6 Tha Th->T, HEEHINDO mpram 136.9 13.8
HEIEARDELI Thotz, TERLT nmm 27.5 2.8
WEBOS L, WEA L LHMEES M g 22.4 2.3
v T, THKRERED 40.9% % 5D 5, 2O 46.4 4.7
W5k HANDELEAM (Fha) it 404.7 40.9
s ER | DREEBORE% Gl 989. 6 100
HEW E 43 10.6 BE: [METBRBESVTFUODHMBRBSERE]
EEEDE 58.2 144 NBE T, 1995 F
EEBE 2035 75 B BREEBIC R, RMDELLIE, ANDBRLLE, KT
Fa— 007 _— A Y BREREENE, RERERH2BREEL, TOMIC
BE: F4R i ERAES TR AN, AHIZIE Y XAk, = Uik, M

AEH, BAKBBEEL D, BEKEZE IRV, KiKiTIT
én‘—c‘/\é W}iﬁ{biﬂﬂ@a%ﬁﬁb& ﬁﬁlﬁ"&ﬂﬁﬂBﬁihfb‘&')g#fﬂﬂ’.llﬂgﬁﬁ&ﬁiﬁiﬁ%%

RELREL, DELRERD 5% %5 S0

BT3B, B PREBH EAEHBE 20 L VIENEZA) X, TNEN 10.6%, 14.4%
Lo TWVd, FAF BBV TCIIRAMBEL L MOEmBEN Kb AV, WEIZERK
EBIVAFBRE~ERRBELZLELL, BRERBLZEHPVTIERICHLR->TWS,

o5 RITIE, REMNOWEEBEIT



BORITIE, IAFUrBRMICHIE #H6k RLFUOBDRELIBOKBRE

B - ROWE(L L OHERB RIS Br:75 ha %
REINTWD, BEM|L O mHE R | B O® L L E +

A EHAERD 40% U EE DI H & | 704 BOER 0ER| TOER 80 £ 4R 90 4£4
AR EEWELHE, 20%~40%%F
ERBALHIR, T LT 20%L0 T 2 EE an 1121.2 1121.2 989.6 | 516 46.1 618.2 55.1 405 40.9
WE LR E EDTWVWE, BEEWENL

HIRIZIIRERE, R2E BRER,
EmE, BEAEPENEEH, PEDE
LM (BB T, FLB KR, R,
FMIARBILESS T, BREDE/CH
Wi, BAEE, EREH, K,
BERERESTINS, % 36.2 36.2 34.8 | 14 38.6 14.9 41.1 11.6 28.6

2K 23 129.9 129.9 140 | 56.1 43.2 83.2 64.1 43.6 31.2

2 ﬂijv%yﬁyfmccjabjéﬁpﬁ{t@ BEH 121.2 121.2 116.8 84 69.9 96.3 80 88 75.9

Jﬁ[g k-3 44.2 44.2 44 | 15.3 34.5 26.9 60.9 23.5 53.3
745

mR 7 @R L7 @R T

E-Y ] 82.3 82.3 81.2 | 56.5 68.7 54.1 66.7 51.5 63.4
HAa% 135 135 79.5 | 50.5 37.5 90.5 67 23.4 29.5
BEP 63.3 63.3  58.4 | 20.2 32 28.7 45.4 29.4 50.2
#44% | 116.4 116.4 86.9 [ 65.3 55.2 56.7 47.9 49.3 33.3

K 57.4 57.4 57.1 [ 16.4 28.7 15.5 26.9 19.6 34.1

Bk 63.7 63.7 31.2 | 11.1 17.8 11.8 18.9 5.3 16.9

1) BRANER HE 27.5  27.5  28.2 | 2.3 83 81 205 2.5 14.2
KEOWLEFLLAOBEAN, HILF BEH 95.5 95.5  96.5 | 36.2 37.9 54.8 57.4 16.9 17.5

VbR O TE LA BRERE 2o T z=R 2.1 21 7.3 | 0.3 14.8

W3, MROFZOLMPWVWIDE A WE  m#s | 9.1 9.1 76.8 [61.3 61.9 53.4 53.9 14.6 19

fCEITOMBEEBEZRE L, £LT M@ | 47.4 474 319 [26.3 56 23.3 49 20.5 64.2

B 5m/ LU EOBREEHBRC  »onr 20 5.6 27.8
FHITHDH, THOHEHOBE gy . Rx4
fEZEDTWVWEB,

FOEDFERELIRELAPRKRT, BRKEBIRLEAPE/NRZOT, BRELLOFHIT LMD
WEILPHE LI EESND,

2) AAMLGER

O ApBimc X sl

AAEMIE REFEOHRICL > TEMEBOIKSRERIIND, TAITLVER
DERBRZRVPBESL, BHOEENLETL, £BoBENL - TA 0 VEBETT B, BHET
BHERHKEINT- BT, HHRLMRAICK > TRELL TWL, BT 40 E£BOREIC LT,
1961 FEIC R ER OB L L 21113 22.5 5 ha TH o 7228, 1975 A O O EHHINRIT 3%
EEY, BESBEORANIIZ31.6 FAICEL, BEALZLHMII S84 F hailitk Lz, &b
W2, 1981 EDANIL34.6 FAICZELT, WEALEZLH#IT 6.3 Fhatlof, ZH5L1K
BEH BB SR K D IC 1960 855 1980 ERIZ 2T THRAF VDM 1) 5 BB L IT &
IZHEFT Lz, 2001 R0 @ETH (B EARE) O A DL 308.4 T T 1949 D 127.2 HTAD 2.4
BIZWMARLE, ZOX2RARNEXEERLE LEDELRE, SAFUrRfucB i 3nEEbox
BERANAERLRZS>TVS,



@ B|HHBIZ L DWE

A O ORI, HEBEEL SEITHE
KL7, BE1IRIZAREINTWS L HIZ,
1949 EFDHEBRARBIZBIT D RKNELE
¥ix 55 FEETH - 7= 2%, 2000 4121 316
FEEIZEEM LT-, 50 ERIC K EHREERIT
5.7 fFIZHMLTWS, ¥1HY~-Y D
EMEAEL 1949 £D 5 0 A—0>5 2000
£0 14.5 5L —F D F THI/NL 72 (lha=15
L—) , HFOBREORAOLD, WA
DEFEERH TN, REEFRET D
bONR Y, THOMELHETL

7‘:—
o

@ BEL&KEICXIBEL
RNTF DL ITES TREY, | ADOEHRIEIL—12.6C~—16.2C, BERHEITIEL,
—29.3CICETRD, BHMOERDOKRESLCEBOIFLALBFICEKELTWS, &5I2, BF
EESOTHNEZNEHODDD, TOBMITToNVRLENBHL T, LFEOEELER
DIz THOWBEB MBS N D,

BNFUBHOBEMICET IBER

60 r

50

40 |

30

20 1
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—e— AR
(A/Km?)

EihmR

(L—/A)

0

‘)Q "OQ
N N

RE:

O
KOS

&

]
Y
P

BIR FEAFE =V L)HEOAQEBE,
ADYYoEHHEHE, FESAEHMEHOEL
T B A DM+ (1949~1986) ) ¥ EA# 3R (1987)

FEEAEMBEE] 1986~2001 E4F

FE 2FH-& B —# FNF e OB

1947 B 1RRKER ST BERERARH~ [BOBAH. HBKER]

1956 ERERROEE LD ND ERROEFEEERIN

1957 ERLDB%E. BER~BR. R, ERE(L. WE{kET

1958 | TARLHAE) & TKEEE) 85% D BB E S EEREMA [ LEEHIg) EETREOHBAI (XIF

1960 KEH B0 G (BR) HE. LRARMH [#ERBEEEICE-S3<

1961 (FREEECH. [HER) Z21Hi- TBERRE. BRI saRaN3

1965 [EREREITHRE HE

1966 |SC{bREMBALS, RBECK. BABRIK BEFSRE OB ERFERRKICL-> T, EROBEOCHR

1972 TEREEE (ER) | Af

1976 | [3C#) #b D, I3#E) P REHEOERMSRBINT

1978 (3 113 3 heSBRERFNESMS |HERSREER

1980 REPEED (FE) HAKTHEAN [EROEAELZERICEXS, EFREH

1981 [ ERFBHIEMEEICET RS B EELTHEMBEOFHEEM REAIHEBHEN, BE(LEIT 2 MmE

1984 |LHFEAMIH—ARIZ 16 LT D HERE FERADE LEMICED D

1985 | e#kik) & TERE] 2HEAT TEREREH BEATH EREREBRAML

1987 GESHRESEM) HIE2EmEIN- B3 - HR¥E - BEOLHIESHEIL

1989 EROAFHBERBIEOMA

1991 |&EAW+ 4 FEHE (1991—2000) [=4b) Btk RIRER . FAERILK

1998 |LHFEARME 0 FEL TS B AR % 30 F£RICER REEFOEM, ER~DEIEK
2002 |hEAREMERFRIGTIE A EHE

E1) [BEARDONUA+4F (1949~1986)] - THEARBEHKFHER] 1986~2001 K

—=— X1HEYYD

(L—/315R)
—— AOXRYDH




IV LT LB HE DA A B BD EEAY ot 5

RNVF U OBEAOEITICR LT, 1980 ERLURE, UTOX O AW ETENE

BEnTVA, HIR BEA (T=r)AHOK
AD, REH - SHEEN L FEHK

1) ADWHISE > TERARROENERDT 3 RSO aiplie

£, RANIIAWREZUET L0, AD%

MHLT, EH~OARELERE S L The, [ FEEAR | wuw | sen
HAOADFEEZREL, ThEBEdcEmL, By V922 817 e g
K D A0 %ﬁimﬁﬁlﬂw‘:miéﬂ‘gﬁ)%éo 1980| 236.7 2456 74.2 282
Wji‘i, % 72‘%&\:%6“5; ‘56:, 1980 ﬁ{fﬁﬁlgﬂ?}lx 1982| 246.6 276.3 723 319
FUBBRBENOBEREADOADDHRBEMEE 1%0H | | | T e
@Wélﬂ];{_ Ba‘L, :n@:ﬁf’)(‘ﬁﬁiﬂiﬁl—@%iﬁ:jﬁ L, 1986) 262.3 456.3 71.8 281
} 1988) 269.9 367.8 7.2 312
2) F’J’iﬁt@lﬁi&ﬁd)iﬂﬁ 1990| 277.5 401 74.4 341
1980 £ O BAHE BB ICH 1 BECE - BRR O | | o TRy e
ﬁ{%ﬁl%@%’%ﬁ@%%%l:, ﬂ‘/bg‘yﬁbﬁﬂ@ﬁ)(ﬁ{t%_&(: 1994 288 426.1 75.3 317
BT 5 —MOBMESITHM S, ShbodicdREe o o | e ey 9
BEAD (%) WAREHOBA, REEELFBHE | | T T |
AREOXE, [EREEEM) oo, Espgwg SO | %4 | OB

WO ER, RO RERRNEO YA SR o, N [HERRRHEE] 475

7o, EROERAEZHRRICE 23, B AR

M 0EBICIERL, BEROER LMEBERIC X Y BE/LETZMH T, BE, KE, KE
DHEEZEBIALL, 1=db) BEAERZEBRL, FHAEEOEKLEREFROML, BEE
DREFEEROMEAR LN, BIIRENTWBEESIZ, T0ERIZALVF VDI THIE
fbL7 DR EAEIL 516.4 5 ha 72> 7203, 80 ERITIX 618.2 7 ha iZyi kK L, 10 [T 101. 8
T hat@mi7, LAL, 19954E(2i% 405 F ha £ 729, 80 L Y 213.2 7 ha B4 L 7=, 1980
FERUE, BEAOETIIHL»CHH STV 3,

3) BMiEROESENLTHAA

FAFUBBOBRERZEENCHAL, £ERAZIIEHTIE bWBELBHIEICEHT
bd, EHL L TERSEE? TOLo— VERXAMBRBEEETI N8 TES, ZZi3F N
FUrMICBIT 2R RWEMETHS, [BEIERLTBYEABDOFEEDLXKEV, EVH
B¥, MELHITAEMILENLT, REMBEICKEINTE A, 1995 E16BEL L L
DHRELHAEFAOILD, WRTOE=—AVHEKWBREENRZERL, HOEBIHF LV
BEEEY B,
O E=— VX KBRS O/

W = — VEB XKL —ROKTREERNFHIIBD TRLR S, v=— L EKEAkFEOEA
RIZORBEEZSEALRNZ L, £<TEOHMEZRAL, B¥, H¥E KELOLIHOBESNR
WZE, ORBHINELS, L@OARMBEBE LY TAREDICNETEEZ L, OEE®R EOL



AN &, @FN, fiK, BEENERTE, —EH, tHE2ESICEMLTBITIE, 104
MbLbBERARTEZ2Z2LTHY, FHWNHEESIH 6t /ha T, NEHTHEBKBEF LW O &
HEBRANSELRERERE L TERLTVS,

@ RBRENBEHELWEOEEZDR

Wi e = — VIR E KRBENIL, [EMRHNL T3 E, T _XTOKRRELE O A2 HgIC
RSB ENTED, —FH, BELTVWARELRBLVEBEELHIWVIIEE~ELLTE, *
DEFICIVBHOABRELIREITI L HLHFTE B,

UED XS e GmELsEix, LLETOREBN OB 13t 5$E O EMHIC B VKRS IS
TS B 20X, 1980 FDFETIXANLTF VPO NRIIEEW H# 69. 0%, ¥ EEDH 20. 3%,
WREVROHL 10. 7% TH o= HBED | Zhds 1995 EICITEEDH 75%, FEEWH 14. 4%, ¥
b 10.6%IZEL L, BHOBEELNEATLZ LEZRLTWS, LL, EXEOEKERILE
AR+ THHT L, ABEFREBLTRLTVWDZ L, BEROBEBHIE~DEBN 7KK
RTERSMBOBBEAHLERNRER > TRV L EDBIBELZEL TV,

H2) HERIFNLNFUOBHOBEBICMEBELTWS, B+HEHEIZ 81 5 ha, WELLAE LHEME
1251 5 haT, REMEHED 63.4% % EHTWV5B,
#3) THESTBEBREEOEOEDIEH#IR] (1980) X v

V Bbhiz

UEDZHH»E, SAVForRoBBEAOERICIE, BRWERE L HIZ, ABICL 8%
FHOERFRIERRS LB OAODOKRRENZBI A OBEMNERH D Z EBHLIIR
ol WNANFUBHOBMBEAOHIEB LUOBKKEOHGHRERIZIT, RANMWEILXELE
TSR REBOFENRENVICEE LR D, 5%, RANBDEANEL LTUTD
RBEELEZOLND (B2RBH) .

1 THOBBEHENREBLETLIZ L, BEALOTFHELHLE LT, B - EBEEZHES,
ABER, T¥EM, BEOBENREZGHENICESEDLE D, IBEOEE SR ELOEE B
WorRWERRZ, BENOBICHE, BEOBKTIE, EBROBENICHBERSS M, =
DREHLIBERELZ LV IKHAL, LV IVWHEDRZ2EBET 08B TEEROTSH
b, BIWIEHOBKL, BRELPVWHICLTHREREZADCHATI»TH B, B, K,
ERZABNICEUNT THAL TRRBT 2 &THD, HREBBEBOFEEZBELT, &V
L<WHABREZERL, DELELT VA~ ILEND B,

2 THFAFHEZAET O LMERMNEL BT D, SAFUoRMOFR AEHEIZRE
DEFHEPREVWARGETHD, 20X LHAROTRAEN LB BELLRBEOEERR
D—=2>ThH5bD, MRFEDL, BAMEEMRL, WAMZEML CEY CBRERAMEZEMNTS -
EThHD, BE KE BMEXORMEME 16:31: 53 BNEEENLTWVWS, ZhBNER S HIT,
THIOBEEZ MK TE, ERIBLEREDBRICHLTCLEHLEEZ OGNS, LHEBREMIC
BOTIIHMBEES XUCHMEE IS CCEOR A% BEIcBEE, 845, Bk g
BT L MEEENICRAT S Z L2 RET S, THEBRHEORILIC L - T, B¥, M,



BE(LOBMORMDOFEHF BT O, THMEREZEOEERLTALRELRBMENDIZ LTk D,
bH—0iF, BRIELPHMZAMAL THREIRETDIILIZE-T, HMzREL, £
FHEZHET D L LRI DOND,

3 WHOENRELHEEL THORSAEENZRBD D, DELORELZ T 5 BMERELE
L. K% %#‘Fbt&:i&ﬁﬁ&:b\ BB FHELDHMTEONCRET DL TH D, REOHE
LXK E —BWMTIOLIRIEBTTICEESNATND, BHE, KX, BERCHEE
&CJ‘SUZD%%B"J%EH, F+HCRROFBREERORREZICA LTI LOTERTE D, £
IR F BB T5ABRRNBREBRRE~GBLTLIZLE2WRELE T2,

4 KEFRZGHEMCFMATLIZ L, "AAFUBHIZEBIT2KEEOERE L RIBICOWTHFE
THMBOMRREL LTIE, EPHICHAKBORBES —ERAEKREBTHIIENETOND,
B K REWE, KRR, BB R EOBBE LD LICL > THBOER L KIBIZIETE®5,

5 BHEOHAZRELASHEMIUHEHERZ2FATIZ L, BEOHERLEKHBOREEROR
DD ERET D, TEHEITEXEZEIT T, ZO0bLIYIIRMEREITORETHS, i, %
RORBZ2HELTENBEOFRMEZEET D, SAFUHIcB O THRENENOREI

L, 90% LA EDBFRIC iﬁ%&&®¥%>*®ﬁ%’ﬁn%&a&%ﬂ&bfﬂmbrwé
BN ORBBELZMHETIZEIDMOLBERELZHETILOOEERBETH S,

6 BB - EERFLRABEZNH TS, TORBICKITSEMEBNT VAL LD DITITE
WAEENZRODOILENDD, HHMIIBITI2EAER, FIAR, FEOEK, 1 ROHHAEE
W LR RIS, BEYLAREK S BERR, BEEHBCRETOIZ L THD, BEORE
R, FERBERLETHRBECSLTEEYT S, ERICHEER L KERRLZRET DL T,
BEHMERLZ LV SENICFIHAL, SEBOBRICLIIEMDBILERITLIZLLTE, Eﬂt’.d)
BGIZ X DHEAEDOHER JUOBEOEITE B I LN TEI2DTH D,

BKEIZ, FIVFUrBMIICBT2EMNEROREE EOREFA, MHERSCABRE, AR
DEFERABBRL2ECHOVWTEERFSZHEEL, FRELOREHEOEHEZED DI &N
BETHAD,
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[1]
(2]
(3]
[4]
[5]
[6]
(7]

HRRFEOFM (L - K- &)
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FARAOTR
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fﬁj’ﬁ‘z: o T
O ELDOBIE
Q@KERBRFE

©]522- 308 - 4:3
OBEANTHESE
OhEENPRE

60 7 4 ) R O HEE

- EE - FAREEOLK

¥

(1997) K=,

B2l AT URHBEALE; Ik R OBEE X

P H AR AL,

HLEREY 72 15
OfTBE ML
OREME
QB # &
OBRERITHN

NELTHAERARRE TAEHTBEEXHKED] (1999) NEH B ERKMEEHBT, P64~T74
NEHHREBBIZRHR (WEETEBRRALVF R EES®E] (1995, P12

NETEMAUEESRERER (WETRKERFRLHE] (1997) REH ARBRML,
SEESER [TEMODECRETE]D (1989)
BEEZER EEARHELER] (1989) NZEH ARHMRE,
EHEBRE PEOWE]
PIHRE TR (RELERARRRBESEE#R] (1993) H## ¥ H Rt




6 REILEFICEITZEBHAROEE

EACHET - B)IE5AT

I IZIC®IC

BRETERIPEOBEIHMAFIMEBELTRY, PETRELE VMR TSH S, AR FHEM
WEEN, RBHERISET IME2EY, — ANV HEmED 0. 32ha BV T, £FH
DHTHEBIE, 2000 EFOREOEMERHIIA 785 T ha ICEL TRV, RIBEEED
2,646 F P IZELTWD, BRAEERBIIB NIRRTV HDOD, EMOWKRE, ]
A, JLEA, MIE IS, BEITARIAORDLRVWEV HFEER->TVS, BRED
BT, K, hE, bUEraY, RKEEXPLTHY, TOEEBEHRE LTHESN
T %, 19794F, 1988 4F, 1989~ 1998 FE /] D R IEAE ML RIX, T £ 36.8%, 42. 1%,
59.4%ICEL TWD, ZO X Iz, BRETAOBER, RBAEXML LT, FERBEI
BIIA2EERMBEED TV,

BT, ERBKBORLUEO 20 HEMIC, BELIEICBT 2HEE Mz L
ENERVIERSTHDB L EHIZ, ENEEOT{LOEER LS L, REOEMFIAEL
BRI 2HEERLIICT S,

000 200

—O— Pt e 4] —o0— 7K H

I BETEIST 5 HER
TN EROES

W
(=]
o
7K BEH(5ha)

i - (5 ha)

WERKRBE LUK, BHEILEOHHE
FRIX 1978 4 846 77 ha /> 6, 2000 0
962 7 ha IZPEK L7, MIEFEREIX 828 700
77 ha7»5 933 5 ha £T, 2D 23 I
SEHLERIINER 0. 5% THik L7, %1 BRHITAK BT 2RHEEROHES

' B TRRIIKHEE] (SEK) LY 1ERK,

g

1. BEIAICRT 2 RMEBOHER

BI1IXIZ, BETAICBTAKHE, M, FHEEOHBLERLTWVWS, ZThzR5 L,
1978~2000 E/MT, BEITAOBHMEENLNSEMIZEMERZ R L TEREZ ENDNS,
L LNnS, FOPRFERD EKBERBED 90 EREIEND KIBICIEARLZDICR LT,

TREBRTRERFEFES BFEVER RBARFEE - P REKRF



MREAIL/MER A S LTV D, BERICIE, 1984 FE THIBERIC 5D 5 KEEED
ESIX 3. 2% B E 2o i3, 1994 FIZ2B L ZDEEIE8.6%FETLERL, X 51T 2000
FIZIF 17T 1%IZEL TV 5B,
BEITAH TIE, BHIIBREMRE
CEAEOCZEE DY, BEMICITE
REELEHERBGEORSNTES, &
2EIE, BETAOHMEREICSED S
MEEOREGOMBEZRL TS, &
iz ks &, 1978~2000 £/ T, EE
BIGIZBT 5 MmEOE S DS KIEIZHE
S LD EBRIZ, BROZOEIE
DU/NBICBAMER Z R LTV S, B
BIIZIE, 1984 % T, BN & EE RS OB
EREICEDMEEOBAITLZE LT WA, 1985~1993 ERZ, BHIZRIT 5 MEH
DERITE.3%ETL, EEBBEDOZNIT4I%IET Lz, X612 1994 ELKIT, EEE
BB 2MEREOE AN KRIBIZET L, 2000 £ TOBADRIT26.3% T, ZhiIELE
OBV E 8. 5%D 3FELUETH- T2,

% 3 X, 1993~2000 4E[H]

2 RELE OHMERC S0 S BOFEOHD

Bk TRMILAHEE] L0 ER,

. ?ﬁ —— IR
DERFEITEICBIT IR & w| ——— EHNE
HERIC 5% 5 MEROH S T
DHBETRL TS, BT ——

90 - @ - _nm
FIT 13T S H Y, B e SRS
R IR IR, HAAHE, o
SFHT, (AT, B, B, L gteE
WEGIL, KB, &, B, —a—git
’!@/{t’ k@i’“‘%ﬁs‘ X) 5 ° i —ax’ * 1993 ‘ 1994 . 1995 1996 ‘ 1987 ‘ 1998 I 1999 ‘ 2000 é---o—-“ xn§
SEEIC 1994 £ F TH R HIR MBI B E I 50 5 HEEOFI A OB
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7 Projection of Myanmar’s Rice Supply and

Demand

Win Htut*, Sotaro Inoue**

I Introduction

The development of the economy of Myanmar has been largely
depending on the agriculture sector. The sector contributes 30 to 40 %
of GDP and around 30% of the export earning. Moreover, it employs
more than 60 % of the total labor force. In particular, rice is considered
as the most important crop for daily food consumption. Myanmar’s
rice cultivated area in 19989/2000 was about 6.2 million ha, which
covered 49% of the total cropped area and total production was about
20 million MT. In the demand side, according to the household
expenditure survey conducted by Central Statistical Organization of
Myanmar in 1997, 16 % of the total household expenditure of urban
family and 22% of the total household expenditure of rural family are
spent on rice.

Therefore it is significant for the national economy of Myanmar to
have appropriate policy measures for food security and rural
development in order to cope with growing rice demand as well as to
promote export earning from rice. In this study, we review the
evolution of supply and demand of rice in Myanmar, evaluate the
effect of procurement price on rice supply and demand and also
conduct an econometric study on its future projection with some
simulations to provide basic information for policy making.

II Overview of Rice Sector Development in Myanmar

During 50 years after the independence in 1948, there were two

*United Graduate School of Agriculture, Tokyo University of Agriculture and Technology, staying at Ibaragi
University
**Policy Research Institute/MAFF



increasing periods of rice production in Myanmar. The first period was
from mid-1970s to mid-1980s and the second period was from 1992 to
1999. (see Figure 1) During the period from 1975 to 1985, rice
production increased 55% with the average annual growth rate of
4.5%. This growth of rice production was mainly achieved by the yield
increase as a result of the promotion of modern technologies and
HYVs in rice farming.

Myanmar’s economy started to stagnate with less than 3% of
annual growth rates of real GDP in 1985-86 and recorded negative
growth rate in 1986, 1987, 1988 and 1991. Poor performance of the
national economy with continuing foreign currency shortage and high
inflation rate forced the Myanmar government to apply unattractive
government procurement price of rice. As a result rice production
stagnated throughout the period from 1986 to 1991. Rice (unhusked)
production decreased nearly 8 % from 14 million MT in 1985 to 13
million MT in 1991. During the second increasing period (1992-1999),
rice production augmented 36 % from 14.8 million MT in 1992 to 20
million MT in 1999 with the annual growth rate of 4.3%. The main
reason of growth realized in this period was the expansion of rice-sown
area produced by the introduction of the summer paddy program, land
reclamation activities and the improvement of irrigation system.
Myanmar’s overall rice yield has averaged about 2.9 MT per ha and
no significant improvement of rice yield was found throughout the
period from 1980 to 1999.

The average annual total domestic use of rice in Myanmar during
the period from 1980 to 1991 was 13 million MT and during the period
from 1992 to 1998, it was 16.5 million MT. Per capita domestic use of
rice in Myanmar gradually declined during the period from 1986 to
1991 due mainly to the decreasing production and per capita income
(Figure 2). Myanmar’s per capita domestic use of rice increased again
from 1992 to 1996 as a result of increase in per capita income and
higher rice production. Myanmar’s domestic use of rice decreased in
1997 and 1998 because of severe flooding in 1997 and draught in 1998.
Annual export of rice from Myanmar, accounted about 1 million MT to
2 million MT during the period from 1948 to 1962/63, gradually
declined after the mid-1960s. Average annual rice exports was 0.45
million MT during the period from mid-1960s to mid-1970s with the



highest volume of 1.13 million MT in 1966/67 and lowest volume of
0.15 million MT in 1973/74. Factors contributed to decreasing export
of rice in this period were: ® reducing exportable surplus of rice due to
increased domestic consumption; @ decrease in official procurement;
@ diversion of a considerable amount of rice to both internal and
external legal and illegal trade; and @ reducing demand of rice from
regular client countries as they gained momentum in their drive to
self-sufficiency. A little upward trend of rice export was seen during
the period from mid-70s to mid-80s due to higher rice production
achieved by the development of Green Revolution Type activities in
rice farming. Average annual rice exports in this period was 0.65
million MT with the highest exports of 0.83 million MT in 1983/84 and
lowest in 0.35 million MT in 1978/79. Myanmar’s rice exports severely
declined after 1986/87 due to increase in domestic demand of rice, poor
quality control and decrease in amount of government procurement.

(Figure 3)
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by selected Periods
Source: Department of Agricultural Planning, Myanmar.

III Rice Policies in Myanmar

As being an important crop for daily food and source of export
earning, agricultural policies practiced in Myanmar have been mainly
being concentrated on the rice sector development since the time of
British colonial period. There have been several changes of policy
1ssues 1n agriculture sector particularly emphasized on the rice sector
development in Myanmar since the time of British colonial
administration. Some policy measures that have been conducted in
Myanmar are shown in Table 1.



Table. 1 Rice Policies in Myanmar

. Periods Policy measures

Assisting in transmigration of settlers from Upper Myanmar to Lower Myanmar and in the immigration of
Indians to settle in Lower Myanmar to develop the Delta Region for rice
British Colonial period | - Providing tax exemption for 12 years on newly cleared lands

(1885-1948)
Providing legal protection for private moneylenders and other investers to support the development of rice

sector
Providing a secure land ownership system

Improving consumer welfares by subsidized sale of basic food grains, particularly rice

Independence Government | - Practicing the "Minimum Guaranteed Price” for the procurement price of rice by providing access to credit and
Period by supplying certain inputs at subsidized price .
(1978-1961) Issuing government's loans for agricultural production and land reclamation purposes with resaonable interest
rate through the State and Village Agricultural Banks
Changing the private tand ownership system to state land ownership system and private land holding right to
"land tilling right"
Prohibiting the buying,selling and transferring of agricultural land by land tenure act and rule

1

' - Practicing government procurement system under the "Compulsory Quota System" with fixed price
Socialist Government Period| 8 P Y pulsory Q 4 P

Carring out the distribution of rice for domestic consumption through the government's cooperative stores

(1962-1988)
- Providing subsidized sale of inputs with subsidized price, freeprovision of agricultural extension services and
cheap agricultural credits
- Introducing scientific methods and improved cultivation practices
- Conducting government's monoplolized rice export policy
- Classifying rice as planned crop and cuitivation of rice was supervised by the government agencies concerned
- Abolishing "Compulsory Quota System" in government procuremnet of rice
- Inviting private investment in agricultural activities
State Peace and - Reducing controls on domestic rice trading expect rice exports
Development Council - Reducing subsidized sale of agricultural inputs to farmers
Period - Carring out the distribution rice only for government employees
(1988 to at present) ) - Improving government irrigation system to ensure the availability of water supply for agricultural purposes

Encouraging the regional authorities to ensure the self-sufficient rice production

Introducing the summer paddy cultivation program in various regions

Rice policies under the British administration were intended to
increase the production of rice for the purpose of export promotion.
British colonial government practiced the policy of assisting in the
transmigration of settlers from Upper Myanmar to Lower Myanmar
and in the immigration of Indians to settle in Lower Myanmar to
develop the Delta region by reclamation of new agricultural lands for
rice cultivation with the tax exemption for 12 years on those newly
cleared lands. As the result, Myanmar rice-sown area had increased
2.4 times from 1.5 million Ha in 1885 to 3.5 million Ha in 1900. On the
other hand, ensuring the private land ownership and protecting the
private moneylenders and other investors were major policy issues for



the improvement of rice production in Myanmar. Main characteristic
of policy issues in this period is development of rice sector with
minimal government interventions in the process of production,
trading and marketing. But, the policies under British colonial period
led the way to appear social and economic inequalities due to higher
interest rate and fee of rent charged by the landlords to their tenant
farmers. These inequalities, then, led to increased government
interventions after independence.

Main objectives of rice policies after independence were food
self-sufficiency, food security and promotion of rice exports.
Government intervention started to introduce especially in the
procurement and export of rice. There was some intervention in
domestic retail marketing to improve the consumer welfare by
subsidized sale of rice. Government procurement of rice with fixed
price was practiced and volume of rice procured by the government
was determined by the government’s sale of rice and level of targeted
export earning. Government procurement price of rice was fixed by the
domestic cost of production and world price. Government encouraged
farmers by minimum guaranteed price by providing access to credit
and by supplying certain inputs at subsidized prices. Therefore, rice
sector 1n this period was a profitable farm enterprise despite the low
procurement price.

Rice policies under socialist government period centered on the
consumer’s welfare with extensive use of food subsidies and
prohibiting of private marketing. Private land ownership system
changed to state land ownership system and private land holding
right was replaced by “the land tilling right’. Government
intervention and controls were introduced to cover almost all activities
of food grain production, procurement, distribution, milling, storage,
transportation and domestic wholesale and retail trade. The most
important changes in policy measures which helped to gain the
success in increased rice production were: ®providing the subsidized
sale of inputs, free provision of agricultural extension services and
cheap agricultural credits; and @ introducing the scientific methods
and improved -cultivation practices. Government practiced the
“Compulsory Quota System” and fixed procurement price system with
the objective of maintaining the fair price for both producers and



consumers. The main objective of domestic rice price policies in this
period was to keep the price of rice at low level in order to maintain
low cost of living. Government was the sole agent to provide the
agricultural loans and private moneylenders are declared illegal. The
government monopolized exports of rice and carried out the
distribution of rice for domestic consumption through the government
cooperative stores. These government’s subsidized policies faced the
difficulties after mid-1980s due to shortage of export earnings to
import the agricultural raw material, such as fertilizers and became
the unfavorable policies to improve the rice production.

After the economic transaction in 1988, there is a fundamental
shift towards growth and export expansion, although self-sufficiency
in food is still emphasized in agricultural policy of the government.
Government allows the farmers to cultivate crops of their choice and
to process, transport and trade freely except the rice exports. On the
other hand, government allows the private enterprises to invest in
agricultural activities, especially for the reclamation of waste and
fallow lands to agricultural lands. The system of government’s
subsidized sale of rice became limited only to the government
employees and controlling of price and providing of input supplies to
farmers were reduced. Government policy emphasized on the
promotion of rice production was expansion of rice-sown area by
providing water supply facilities and reclamation of lands.
Government provides the 2 to 8 years land revenue exemption and 3
years income tax exemption from the year of commencement until
commercial production or servicing stage is attained for those who
invest in agricultural activities. Since land utilization policy remains
unchanged, farmers are often forced to produce rice especially in the
government’s irrigated area. Although the Compulsory Quota System
has been abolished, farmers have to sell the certain amount of rice to
government agency with fixed price, especially for the rain-fed rice
cultivation. Higher production of rice in this period was achieved by
the area expansion and there is no significant improvement in yield. It
is considered that some government intervention policies still played
the important role to increase the rice production to meet the domestic
consumption and promotion of rice exports, as long as the shortage of
foreign exchange, continuing high inflation rate and constraints in



foreign aids is being occurred. (Table. 1)

IV Rice Production By Regions

Myanmar can be divided into five regions according to agro-
ecological and topographic conditions. They are Delta region, Lower
Myanmar region, Central Myanmar region, Coastal region and Hilly
region. Delta region and Lower Myanmar region are the country’s
largest rice-sown area accounting for 62% of the total rice cultivated
area and rice production in these two regions covers 65% of country’s
rice production. Central Myanmar region locates in the dry zone area
and rice cultivation in this region depends upon the availability of
water supply. This region is the countrys largest irrigated rice
cultivated area and rice-sown area covers 18 % of the total rice-sown
area and 17 % of the national production. Main crops of this region are
oilseeds and pulses covering 85% and 57% for country’s oilseeds and
pulses cultivated area. In the remaining two regions, rice cultivated
area covers about 20 % of country’s rice sown area. Hilly regions is
country’s biggest rice deficit region and Coastal region lies just only on
the line of self-sufficient level due to the limitations of geographic
conditions. (Table. 2)

Table. 2 Sown Area of Selected Crops in Myanmar By Regions (1999/2000) (1000 HA)

Regions Paddy other Oilseeds | Pulses SplC(.‘)S and Fibre Vegetal?lcs others | Total
- —eereals) L _jcondiments}  __| | &Fruits {1 ___
Delta Region 1,991 3 431 389 16| 27 85 26 | 2,582
Lower Myanmar Region 1,926 2 123 | 550 31 21 193] 209 | 3,026
Central Myanmar Region | 1,120 185] 1,580 | 1,421 120 | 329 167 161 ] 5,083
Coastal Region 466 0 17 27 8 - 95 77 691
Hilly Region 781 125 87 125 18 2 121 153 1,413

Union 6,284 315 1,851 2,512 165 | 379 661 | 628 | 12,795

Source: Central Statistical Organization, Myanmar.

Due to the development of irrigation system and introducing
summer paddy cultivation, rice-sown area has significantly increased
in every region after 1991/92. Between the period 1980/81 to 1991/92
and 1992/93 to 1999/200, average annual rice sown area in Myanmar
increased about 19% with the contribution of 77% increase in irrigated




rice farming and 7% increase in rainfed rice cultivation. Within these
two periods, irrigated rice-sown area increased about 14 times in
Delta region, about 2 times in Lower Myanmar region and 25% in
Central Myanmar region. In the Coastal region and Hilly region,
irrigated rice cultivated area increased about 3000 hectares and 2000
hectares respectively. (Table 3)

Table. 3 Changes of Rice Sown Area By Regions

1980/81-1991/92 1992/93 - 1999/2000 Changes
Total Total Total
Regions Sown Irrigated  Rainfed Sown Irrigated Rainfed | Sown Irrigated Rainfed
Area Area Area
(1000 Ha) (1000 Ha) (1000 Ha) {(1000 Ha) (1000 Ha) (1000 Ha)| (%) (%) (%)

Delta Region 1309 32 1278 1814 460 1354 385 13574 6.0
Lower Myanmar Region 1623 57 1566 1808 158 1650 114 176.4 5.4
Central Myanmar Region 848 481 367 1035 600 435 22.0 248 18.4
Coastal Region 414 2 412 441 5 436 6.5 159.7 5.7
Hilly Region 698 275 422 724 277 447 38 0.7 5.8
Union 4892 847 4045 5822 1501 4322 19.0 77.2 6.8

Data source: Settlement and Land Records Department, MYANMAR

As the effects of deterioration in politic and economic situations in
Myanmar, production of rice in every region had declined during the
period from mid-1980s to 1991/92. Significant development of rice
production had been obtained in various regions after 1991/92 by
introducing summer paddy programs and by ensuring sufficient water
supply. Between the periods from 1980/81 to 1991/92 and 1992/93
from 1999/2000, average annual rice production increased about 42%
in Delta region, 39% in Central Myanmar region, 19%, 17%, 10% in
Hilly region, Coastal region and Lower Myanmar region respectively.
However, there were no remarkable growth of yield was seen
especially in the Delta and Lower Myanmar regions, where
Myanmar’s biggest rice sown area is located. Except these two regions,
about 10 to 15 percent of growth in average yield per sown area of rice
were obtained in other regions. It is considered that this growth was
achieved from the ensuring water supply since the development of
crops production in these regions usually depend upon the availability
of water supply. (Table. 4)




Table.4 Changes of Average Yield and Production of Rice By Regions

Regions Yield (MT/Ha Production (1000 MT)
1980/81 to| 1992/93 to |Changes (%)| 1980/81 to] 1992/93 to|Changes (%)
Delta Region 3.25 3.32 2.30 4,254 6,037 41.92
Lower Myanmar Region 3.13 3.08 -1.42 5,079 5,583 9.92
Central Myanmar Region 2.34 2.64 12.99 1,978 2,741 38.58
Coastal Region 2.56 2.81 9.83 1,056 1,239 17.29
Hilly Region 2.17 2.49 14.72 1,516 1,809 19.36

Data source: Settlement and Land Records Department, MYANMAR

V Estimation of Supply and Demand Parameters

In this study, supply price elasticities for each region of Myanmar
are estimated by using the time series data from 1980 to 1997 to
evaluate the effect of price response on rice production in each region.
These estimated elasticities are used as the parameters for future rice
production in Myanmar. Supply price elasticities are estimated as a
function of farmgate price for each region. On the contrary, the
demand income elasticity and demand price elasticity are computed
as a function of per capita income and market milled rice price for
national level due to the limited availability of information on rice
demand in each region. On the other hand, annual domestic use of rice
is computed by subtracting the exports from production for each year.
Double log form is applied for the above estimations and Ordinary
Least Square method is used. In addition, market price of milled rice
is estimated as a linear function of the farmgate price. The equations
used in the estimation of parameters are shown as bellows:

logAit=ali+a2 X log(FPt1)+ad X DM =~ =weeeeeememeeeeees §))
logPCi=bl1+b2 X logMP:+b3 X log Pl +b4 X DM  ----eeemeemsmmemsoeeees @)
MP:=cl+c2 X FP:+DM &)

Where,

Ai: = Rice-sown area of “i” region in year t (1000 Ha);

FP. =Farmgate price of unhusked rice in year t (Kyats/MT);
PC: = Per capita domestic use of unhusked rice (Kg);

MP:. =Market price of milled rice in year t (Kyats/ MT);

PI: = Per capita income in year t (Kyats)

DM =Dummy value.




Table. 5 Estimated Elasticities for Rice Supply and Demand in Myanmar

Elasticity

Supply price elasticity by regions

Delta region 0.20
Lower Myanmar region 0.07
Central Myanmar region 0.09
Coastal region 0.01

Hilly region 0.01
Demand price elasticity -0.09
Demand income elasticity 0.59

In general the estimated supply elasticities are high as shown in
Table 5. Particularly Delta region is more responsive to price change
as compared to the others. It is significant to emphasize that price
response has become a more important factor for rice producers since
the reduction of government control on rice price in 1987. In contrast
Coastal region and Hilly region have very limited ability to change
their rice sown area in response to price change. It is also pointed out
that the income elasticity is still significant at 0.59.

VI Projection of Rice Production and Consumption toward 2010

As already mentioned, due to insufficient availability of data
regarding regional rice consumption, demand projection is made only
for the national level while the supply side projection is performed for
respective five regions. The projections are conducted by applying the
following six equations.

Sown Area (i region, t year): At =8y X (FPy/FP)* - (D

Yield G region, t year): Yit =Y X A+GY3) 0 e @
Total Production (t year): S =X Q@QiXYy 0 e 6))
Per cépita domestic use (tyear): PC{ =PCyy X (MP ¢ /MP;p)PX (1+GD? ---eeeees @



Total Domestic use (t year): D =PCy XPy e )

Market price (t year): MP;= by + bg X FPy e ©

Where,

A,, =Rice sown area of i region in year t (1000 ha)

Y.

1t

=Yield per sown area of i region in year t (MT/ha)

GY, =Average annual growth rate of yield in i region
GI = Growth rate of per capita income

PC, = DPer capita domestic use of unhusked rice (Kg/person)
MP, =Market price of milled rice in year t deflated by CPI (Kyats/MT)
FP, =Procurement price of rice in year tAdeﬂated by CPI (Kyats/MT)

P, =Population (in thousand)

o =Supply price elasticity
B =Demand Price elasticity

8  =Demand income elasticity

In order to evaluate the effects of the government procurement
price on the supply and demand situation, we conduct different
projections for four scenarios shown in Table 6. Scenario 1 assumes
that the government procurement price of rice will increase with the
average annual growth rate from 1990 to 1997, 4.5% per year. In
Scenario 2 the government procurement price of rice is supposed to
increase at the rate of 1 % annually. In Scenario 3 it is supposed to
decrease at the rate of 1 % annually. Finally in Scenario 4 it is
supposed to increase by 11% every year. The same income growth rate
of 3.9%, the average annual growth rate from 1990 to 1999, is applied
to all the four scenarios. The population projection of UN is used as
the future population figures and we assumed that the growth rates of



yield, under the same condition of technological progress and growth
of input supply, increase with the average annual growth rate from
1995 to 1999 in each region.

Table. 6 Assumptions used in simulation

Seenarios | Assumptions
Scenario 1 | Government procurement pricé of rice increase with the average annual growth

rate from 1990 to 1997 (4.5%) and per capita income increase with the average

annual growth rate from 1990 to 1999 (3.9%)

Scenario 2 | Government procurement price of rice increase 1% annually and per capita income

increase with average annual growth rate from 1990 to 1999 (3.9%)

Scenario 3 | Government procurement price of rice decrease 1% annually and per capita income
increase with average annual growth rate from 1990 to 1999 (3.9%)

Scenario 4 | Government procurement price of rice increase 11% annually and per capita
income increase with the average annual growth rate from 1990 to 1999 (3.9%)

Major findings from our projections are as follows. According to
Scenario 1, if the government increases the procurement price of rice
by 4.5% annually, Myanmar’s rice sown area will reach 6.6 million
hectares and the rice production will be about 25 million MT in year
2010 (Table 7). In the same scenario the demand for rice in year 2010
is expected to reach about 27 million MT and the situation of rice
shortage will be projected at about 2 million MT. If the government
raises its procurement price by 1 % annually, rice deficit in year 2010
will be 3.5 million MT and if procurement price decreases by 1 %

Table. 7 Estimated rice (unhusked) supply and demand situation of Myanmar in 2010

Soonarios Sown area Production Total domestic use | (4) Surplus/ (—) Deficit
e J000HD) | (00oMD)  ___|QoooMD | (000MD)

Scenario 1 | 6,600 24,902 27,191 (=) 2,.2—86.-' ----------
Scenario 2 | 6,377 24,034 27,671 (=) 3,537

Scenario 3 | 6,250 23,540 27,761 (—) 4,220

Scenario 4 | 7,030 26,579 26,321 (+) 257

Note: Domestic use of rice consists of seeds, wastes, stock changes and unpredictable

amount of illegal exports to neighbouring countries



annually, the estimated rice shortages will climb up to about 4.0
million MT. Scenario 4 shows that the annual 11 % increase of
procurement price in real term will result in more or less balancing
the domestic supply and demand of rice in Myanmar in 2010. It
should be, however, pointed out that in Scenario 4 the future rice
demand level would be much lower as compared to the other
scenarios.

viI Conclusion

According to the projection, it is expected that higher demand of
rice in Myanmar will appear during the coming decade along with the
progress of per capita income and growth of population. Therefore,
Myanmar has probability to face rice shortage problem within the
coming decade especially from year 2005. This study also investigated
the effects of the government procurement price change on the future
supply and demand situation. It is considered that proper adjustment
policy for supply and demand of rice should be carried out to avoid the
rice shortage problem. On the other hand, present growth rate of rice
yield is significantly low and it is also considered that present policy
measures concentrating on the development of rice production by
increasing rice-sown area have many constraints to get the continued
successes in future rice production. It is shown that the technological
progress in rice farming, such as expansion of HYVs rice area and
promotion of extension services, improvement of mechanized farming,
will become the most effective solution for balancing supply and
demand of rice in the future.

It is also concluded that the present rice export control policy still
has certain importance because of the unstable future situation
discussed above and the fact that this policy has been playing an
important role in stabilizing domestic rice price and the rice
consumption level, particularly of low income class.
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8 Korean Rice Policy at the Crossroad™

Chungbuk Nat. Uni.
In Chan Ahn

I. Introduction

Rice has been a staple food for Korea for a long time. Rice has
been not only a food but also a standard of value as well as a basis
of wealth. Rice farming has been recognized as the core of
agriculture. Therefore, rice policy has been understood as
agricultural policy itself. Increasing rice production and achieving
self- sufficiency of rice have been major objectives of agricultural
policy.

Thanks to this continuous policy putting highest priority in rice,
rice industry has been the most well developed in the Korean
agricultural sector. For example, rice farming is so well
mechanized that it became the easiest crop to cultivate even for
old or woman farmers. In the mean time Korea has achieved the
objective of self- sufficiency in rice production and enjoyed high
productivity in rice farming.

In the process of economic development, dietary pattern of
Korean changed drastically to consuming more livestock products,
vegetables, fruits and less grains. This change put Korean
government into trouble for the management of stockpiling
surplus rice, which Korea scarcely experienced before. This
trouble became more serious with the increase of MMA(Minimum
Market Access) import committed by WTO system.

In the past, agricultural policy i.e. rice policy was very simple.
All of the policy measures were related with goals to increase the
rice production. Among those measures government purchasing
program through two tier price system has been most successful.
In recent years, such a program is not allowed any more and it is
not necessary to continue the same policy for the government
suffering from surplus problem of rice. To escape from the trouble
due to the rice, Korean government is trying to abolish three
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decades long rice purchasing program in the name of introducing
free market principle to increase the competitiveness of rice
farming. However, the story is not so simple. Rice farmers who
have been used to government supports so long time do not want
to be free in such a sudden way. The government is lingering at
the crossroad with some makeshifts such as direct payments and
set aside program. It is not certain if they can be helpful for the
future of Korean rice industry.

To know how Korean rice industry got to this cross road and
what could be done for the future of the rice sector after reviewing
the changes in rice sector and current policy trend some policy
1ssues might be cleared. From the basis of these findings some
conclusions will be able to derived with a certain prospects.

II. Changes in the Rice Industry
1. Internal Conditions

Rice planted area increased steadily until 1987. After it
recorded 1,259 thousand ha in 1987 it decreased gradually.
During the nineties, it decreased by 12.6% and it reached 1,055
thousand ha. However, rice is still the most important crop in
Korea because the proportion of rice planted area to the total
arable area is the highest by 56.7%. Proportion of the receipt from
rice among total agricultural receipts remains at the highest level
as 39.8%, though it is lower than 1970s 55% level.

Rice consumption per capita decreased drastically during the
past three decades decreasing from 136kg per capita in 1970 to
94kg in 2000. It recorded 30.9% of decreasing rate in 30 years.
Nevertheless, the total consumption did not decrease so much due
to the increase of the total population during the same period.!

As shown in Table 1, usually consumption has exceeded
production with some exception. Self- sufficiency rate of rice was
97% through the 1990s.2 Keeping the balance between supply
and demand in rice has not been easy for the government.
Therefore, the government increased the purchasing amount
continuously and paid the same price even for lower quality rice
to encourage production. The proportion of government purchased
amount to the total production was the highest in 1993 by

1 Population increased by 46.6%.

2 Among food grains, rice is almost self-sufficient. In 2000, the self-sufficiency of the
whole food grains was 29.7%. At the late ‘70s when the self-sufficiency of all food grains
was about 60% Korea announced the liberalization of food import which meant giving
up self-sufficiency policy. Since then the self-sufficiency rate has decreased continuously.



reaching 30.3%. After that it dropped gradually and has remained
at the level below 20% since 1998.

In the meantime, crop year end stock of rice was piled year
after year. It amounted to 978 thousand M/T in 2000, 19.1% of the
total consumption and it was estimated to be 2,000 thousand M/T
in 2002, twice of proper amount. It was not large enough yet to
be a burden for the government judging from previous
experiences.3 Some researchers, however, took precautions
against the increasing trend of stock because it resulted in a
heavy financial burden.

Rice cultivation became easier by the overall mechanization,
84% in average, of the work. Moreover, direct payments system
was introduced for the rice farming from 2001.4 These favorable
conditions encourage small farms and old farmers to remain in
rice farming rather than give up rice farming to make remainders
achieve structural improvement. In 2001 rice farms smaller than
0.5ha were 42% of the total and the proportion of the farms
operated by farmers older than 65 was 35.2%. The rate of rented
area to the whole rice harvested area was 46.9%. With the
stagnation of the rice price farmers are always eager to find out
convertible crop from rice. In these respects, Korean rice farming
can be said to have some fragile characteristics.

Besides these, there can be an opinion asserting to keep the
present level of rice production rather than speed up in lowering
it by introducing some program as set aside in consideration of
food security and in preparation of the needs after the
reunification of Korean peninsula. Actually, Korea decreased the
stored surplus rice easily by giving 400 thousand M/T to North
Korea in 2002.

3 During 1989-1992 crop year, year end stock was 1,996 thousand M/T in average and
after 1994 it was 651 thousand M/T, 65% of the amount recommended by FAO.
Therefore, recent somewhat higher stock can be seen as a temporary phenomenon.

4 In Japan, direct payments system has been implemented for the farmers living in less
favored area. In contrast to the Japanes case Korea pays direct payments for all rice
farmers evenly, 500,000 won/ha, about 5% of gross receipts, of 2002.
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Another condition that can never be neglected in Korean rice policy
1s the fact that there still persists political theory more powerful than
economic theory. This often makes government purchasing rice price
to be determined at a higher level than reasonable in economic sense.5

2. External Requirements

Korea’s position in the UR(Uruguay Round) negotiation was
negative because of the fear of detrimental effects from the opening of
the agricultural market, especially of the rice market. Through
strenuous efforts a special arrangement was made to accommodate
the difficulty that Korea concerned about its rice market. In
compliance with the Special Treatment provision, Korea has not yet
converted rice import restrictions to tariffs but has established a
minimum quota. In other words, Korea had postponed a decision on
tariffication of rice for 10 years(1995 ~ 2004). A minimum access
commitment of 1~4 percent of domestic consumption was granted. The
initial and final minimum access quotas were 51,307 M/T and
205,228M/T, respectively . The annual increase rate of the tariff quota
was 0.25 percent from 1995 to 1999 and would be 0.5 percent from
2000 ~ 2004 as shown in Table 2. The special arrangement on rice will
be renegotiated in 2004 . This minimum access quota has already been
making the stockpiling surplus problem worse. At the 2001 crop year
end, Oct. 31 of 2002, the accumulated amount of rice imported by
MMA quotas will be 766 thousand M/T which corresponds to 38.3% of
the estimated stock.

Domestic support commitment is another burden for Korean
agriculture which was imposed as one of the results of UR
negotiations. Korea’s base total AMS amounted to 1,718.6 billion won
and Korea has committed to a maximum AMS in 2004 of 1,490 billion
won. The base period’s(1989 ~ 1991) total AMS 1,718.6 billion won had
come from 5 product-specific AMS(rice 1,568.4 billion, barley 52.3
billion, soybean 72.9 billion, corn 22.6 billion, rapeseeds 2.4 billion)
and would be reduced, by 13.3 percent, to a final bound level of 1,490
billion won in the year 2002. The AMS calculation was dominated by

5 Usually, next year’s state purchase price should be determined before the beginning of that
crop year i.e. end of October. In 2000, because of the coming president election, 19th of Dec.
the voices of rice farmers’ were so loud that the Grain Marketing Committee which
determines the purchase price postponed the decision after the election.



rice which accounted for about 90 percent.

AMS were calculated based on 1989 ~ 1991 market support price.

However, Korea planned to implement the reduction commitment
from the more recent 1993 level of 2,259.5 billion won. In the case of
rice, Korea had also calculated market price support for 1993(2,109.3
billion won) as well as 1989 ~ 91 market support price(1,568.4 billion).
If the reduction commitment must be implemented from 1,718.6
billion won, a sharp reduction in government purchasing of rice was to
be necessary from the beginning of the implementation period, which,
in turn, would result in mounting pressure on Korean farmers. In
order to avoid such an unfavorable circumstance, Korea had tried to
start implementing its reduction commitments from the 1993 level of
2,259.5 billion won even if the final bound commitment level would be
based on the required reduction from the lower base level.
The problem is not the commitment amount itself. It is the fact that
AMS should be decreased from the base amount year after year. To
meet this requirement Korean government had to decrease the
purchasing amount of rice if the price of the rice unchanged or vice
versa. ¢ Nevertheless, the government could not pull down the
purchasing price. Even after the WTO was established government
purchasing price never fell though there were some years when the
price was kept at the same level as the previous year. In 2000, the
government could purchase 24.1% of the total rice product with the
allowed AMS if there were no increase of price. However, Korea
increased the purchasing price by 10.8% higher than previous year
and there was no way other than to restrict the purchasing amount to
17.1% of the total product.

At the UR negotiations Korea was not alone because Japan was in
the similar situation for the rice. The next negotiation would be
different because Japan converted to accept tariffication in 1999.
Korea alone it will be difficult to continue to be allowed the special
treatment in the negotiations for the rice. There are some Koreans
who hope Korea to be treated as a developing country in the
agricultural trade negotiations. It is hardly acceptable as a member of

OECD.

6 Every year Korea has to decrease AMS for rice 70 billion won in average until the target
year’s AMS will be 66% of the base year.



Table 2. Annual Rice Import and Domestic Support Commitment

rice import commitments domestic support commitment (billion won)
quantity(,000M/T) | MMA share(%) 1989-1991 level 1993 level | rice(1993 level)
Total 1,718.60 2,259.50 2,033.55
1995 | 51 1 1,695.74 2.182.55 1,964.30
1996 64 1.25 1,672.90 2,105.60 1,895.04
1997 71 15 1,650.03 2,028.65 1,825.79
1998 90 1.75 1,627.17 1,951.70 1,756.53
1999 103 2 1,604.32 1,874.75 1,687.28
2000 103 2 1,581.46 1,797.80 1,618.02
2001 128 2.5 - 1,558.60 1,720.85 1,548.77
2002 150 3 1,535.74 1,643.90 1,479.51
2003 180 3.5 1,512.89 1,566.95 1,410.26
2004 205 ‘ 4 1,490.00 1,490.00 1,341.00

Source ; J.S.Kim, Korean Agriculture and Trade, Korea Farmers & Fishermen’s
Weekly News, 1999.

M. Current Policy Trend

To cope with the needs for changes in policy, and in particular, in
order to prepare for the liberalization, the government has
implemented a series of development plan focusing on improving
competitiveness.

Major policy directions to be considered include; improving
agricultural productivity and enhancing competitiveness, ensuring
stable supply of food, activating land mobility, fostering rural young
farmers, and preparing for reunification. Reunification with North
Korea now looks possible in the foreseeable future. Based on these
policy directions, the government has implemented a variety of
programs to revitalize the agricultural economy. In late 1991, a
ten~year, 42 trillion won investment plan was established, to improve
efficiency in agriculture and rural living conditions. The underlying
basis for the plan lay in the belief that significant structural
adjustments were necessary to prepare for the changing agricultural
policy environment. The major focus of the plan was given to the land




policy involving the creation of the Agricultural Promotion Zones,
where land holding limitation was removed and higher investment
was given.” |

The New Agriculture Plan announced in June of 1994, emphasized
increasing efficiency in the agricultural sector and stressed the need
to improve farmers’ expertise. In addition, to eliminate the
unnecessary regulations and restrictions in the agricultural sector,
much reform had been made in the institutional areas. Through the
legislation of Farm Land Act in 1996 and amendment of the
Agriculture and Rural Community Basic Act in 2000 institutional
foundation was established. In 1994, a new Agriculture and
Fisheries Development Plan was initiated to enhance the
competitiveness effectively in the agricultural sector. The government
established a special tax, which targeted collecting a total of 15 trillion
won, to support the plan financially. These funds were in addition to
the 42 trillion won already committed under the 1991 program.8

In 1996, a Comprehensive Program for Rice Industry Promotion
was established. The plan is being implemented even now with some
supplementary considerations as preservation of multi_ functionality
of rice farming and the stability of farm households’ income. The
plan has stressed the revising the rice marketing system and
restructuring the rice industry. After that several payments plans
have been introduced for rice farming . To make the mobilization of
paddy land easier payments were given to over 65 years old farmers
who transfer their management right to young farmers from 1997 in
the name of management transfer pension. To compensate for the
freeze or decrease of the state purchasing price or amount direct
payments have been given to rice farmers since 2000. From 2002
the government began to introduce new direct payments program
which compensates 70% of decreased price for contracted farmers if
the price fell down than previous year. Another direct payments will
be given to farmers who participate in set aside program for rice from
2003.9

7 From 2003 land holding limitation will be entirely removed.

8 The special tax program is going to be expired in June of 2004.

9 With the establishment of WT'O main theme of agriculture policies changed from price
supporting measures to income supporting measures. IMF crisis in 1997 accelerated the
changes.



IV. Policy Issues and Prospects

It is imperative to pull down the domestic prices to the international
level, one fifth of current prices, so that local farmers will be able to
compete with foreign growers in one hand and to decrease domestic
production to make the stockpiling pressure light on the other hand.
Both the internal condition and the external requirements enforce
Korea to decrease rice production. The main theme of recent Korean
rice policy can be summarized as introducing the drop of rice price
through let the price be decided by the competitive market instead of
supported by the government as usual.l® Meanwhile, Korea is going
to promote the growing of high quality varieties that have market
superiority over cheaper imported types and less productive than
currently popular varieties. To prevent excessive production various
kinds of measures such as paying higher state purchase price for
quality rice will be introduced as well.l! In a future-oriented policy,
the government may abolish the rice purchasing system with the
introduction of set aside program to decrease domestic production.
This is a great policy turnaround for the Korean government which
has stuck to increasing quantity oriented policy for a long time.

Since the rice surplus persisted, Korean government allowed rice
farmers to use their paddies for other cash crops or greenhouses. The
government is going to allow farmers to leave some paddy lands idle
as a next step. To compensate for the expected drop of farmers’ income,
several kinds of subsidies and payments have either offered already or
will be introduced in a near future. In this process Korean government
has been confronted with some contradictions and dilemma. By giving
subsidies or payments it was possible to supplement the decreased
income more or less. However, it made both the structural
improvements and the decrease of surplus stock difficult by
encouraging small holders remain in rice farming to produce more

10 As Ahn(1996) indicates dropping rice price will decrease the farm income and result in the
increase of farm debt under the present Korean farm households structure.

11 With the premise that quality varieties are less productive Korean government is going to
solve two problems, surplus problem and lack of competitiveness problem, by giving premium
for quality rice. However, it is uncertain if that policy will be successful because price
differences among varieties are less than 15% at best. Whereas in Japan price differences
among varieties are conspicuous. The price of the highest quality rice was 47.7% higher than
that of the lowest one in bidding price. Among the same Gosihikari variety the price difference
was 16.7%. (NihonGeizai Shinbun, 2002 Nov. 27)




rice.12 Giving payments for the set aside of rice farming will also be
detrimental to the structural improvements just like Japan
experienced and will augment already existed surplus problem of
upland products by converting rice production to other production
such as cash crops, vegetables and fruits. Choi(1997) pointed out this
as a substantial adjustment problem.

The drastic policy change is inevitable so as to meet the rapidly
changing environment at home and abroad. Historically Korean rice
policies have focused on internal policies. Main tasks of them have
been to meet ever increasing demand through increasing supply.
Demand for rice has been intrinsically increasing variable. Therefore,
there has been no need to create new demand for rice other than food.
In fact, consumption of rice for other use such as brewing has been
prohibited during the rice shortage era. Rice policy has been so much
accustomed to supply oriented policy that even in rice surplus era only
supply side policies have been emphasized. However, supply side
policies have their own limitation and it is difficult to expect making
rice industry survive though all of the policy objectives were
accomplished as planned in the strict international competition arena.

Most of the rice policies suggested with the establishment of WTO
could be seen as that should be done for the development of rice
farming even in closed economy. Now is the time to pursue new
policy, to create new demand for rice by developing new processed
products and new uses of rice for export rather than domestic
consumption because supply became increasing variable while
demand became given or decreasing variable. By developing
exportable products using imported cheap rice Korea may be able to
solve the problem derived from rice more easily.13

In addition to these, Korean government should avoid conflicts
between policies and also receive favorable terms at the next WTO
negotiations to deter the drastic opening of the domestic market and
thus help farmers save time till they build up a competitive edge.

12 Though average planted area of rice farms has been increased continuously, from 0.80ha of
1988 to 1.0 ha of 2000, it is far smaller than expected 4.0ha as policy goal.(KREI, 2002)

13 Demand of rice for processing is negligible in Korea. It was only 3.4% of the total
consumption. If we assume as all of the imported rice by MMM commitment were processed
1.4% of the domestic products were processed in 2000.



V. Conclusion

During the era when chronic shortage of rice prevailed rice policy
was simple and easy to pursue. Encouraging production as much as
possible with given budget constraints was the core of the policy. To
increase the production chemicals were used almost without
limitation and the government supported the price without giving any
attention to the world market. It became complex and controversial to
pursue the goals at this globalization stage.

Although it is suspicious if Korea has achieved self-sufficiency of
rice in real sense, there are some opinions worrying about surplus
problem on seeing increased stocks and disappearance of seasonal
variation of the rice price. The government has already announced the
principle not to enforce promoting rice production any more.

Some assert to be hurry in adopting set aside or converting to other
crops program for rice sector. However, there are some weak aspects in
Korean rice farming which can result in a sudden decrease of
production. Structurally most of the farms are managed by old
farmers and rented farmers. Production can be readily decreased due
to this weakness. Old farmers can easily give up rice farming if
market conditions are not favorable for them and rented farmers as
well.14 Decrease of paddy land for non-farm use and the restrictions
on the use of chemicals for the food safety and environmental reasons
can cause certain amount of decrease in rice production. Even small
changes in weather conditions can also decrease rice production
though there is certain amount of surplus of rice for decades long good
weather conditions.!® Furthermore, it is almost impossible to find out
any good crop convertible from rice for Korean farmers. In short, the
internal conditions do not seem to be adequate to introduce any policy
to decrease rice production in Korea. Escaping from political theory
as much as possible without harming willingness of rice producing
farmers is another task of Korean rice policy.

The external condition is more severe. There are not many choices.
Either open the domestic market to the world market by accepting

14 Lee(1997) estimated elasticities of cultivated acreage with respect to the changes in rice
prices as 0.12.

15 According to MAF(Nongmin Shinmun 2002 Nov. 18) rice production was decreased by 11%
than previous year due to the low temperature of July and 2.8% decrease of planted area in
2002.



tariffication or increase the MMA quota that is all. Both of the
alternatives are enforcing decrease of domestic production and price.
This will result in decrease of rice farmers’ income. Direct payments
program was introduced. Nevertheless, this program seems to be an
obstacle for the structural improvement by keeping small size farms
remain in rice sector. Time is not Korean side either. The government
should prepare proper policy in a year. At this juncture, the
government is struggling for device of good policy.

In spite of the situation that does not need the policy enforcing the
decrease of rice production, Korean government has to shout the
necessity of decreasing rice production and has to pursue structural
improvements policy for the competitiveness of rice farming by giving
subsidies or payments which are not compatible between policy
objectives. These seem to be some of the contradictions and dilemma
which Korea has to overcome in rice policy to flow along global tide of
liberalization smoothly. To borrow econometrics jargon , Korean rice
policy functions seem to have several specification errors.6

Introducing demand oriented policies as well as traditional supply
oriented policies might open a new avenue for Korean rice policy.
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