ASCHEBBSERFSE XVIDL 87~105 1993

RN FFRITNZ BT B 7 5335 OSSR & B O E 5
—FHAM L E LT —

miE -k FET

I Lo Il CAREEDERE S+ 0 HIFEH OB
I HBENEFEICB T A7 OB -1 H*xoCAlFMEDYEL L BRI
I—1 AREAEICBTAEETO ) S5 =2 7% oEET & 8L B4
I—2 SEINFEBTEH FE0ORRE M—3 #»*pEhotmfEs fEng
I—3 7FEMOEEEGEOLHAL N 3w

I & C &

R, BRECBUTHIEMEHIAEALDESH A, LT, FEFFIHE L -EEHAILAFOE
R, HEEIFENABFEORSEORE, BfEEbTI M7 0V - gL o—
YORFE, LAY AOENHFDMGEOER 2 LS kit e ), MELR-TEL Y
YAREDREDWE X RIFT HLDDEH - WEZ EDEHBMOER S Z0O—2>THL. b
RERMOEF I, BRBOSE, REHBOFRIZBLIEHELHA.

AT, 0L BREORTHMO—DTH 5 CA WA B RDEHWEB CTH L7+ (4)
IS0 BB Y RIF U202 R R s BONRAEL L D &35 DTHLH. ZITW
9 CA #¥E (Controlled atmosphere storage) &1, 4 FJ2ADF » FEIZL S5 THESR/ZLDT,
Dy ITDRT B0l 0 COGRE CRET AR, KEETADBELBHOLZ EIZL > TRE
O 236 LT, MEA RS2 REBREREAETHL (B, 1980). L2L, BEEED
LRILHADBRIZ2 ~3KDDEZ THARKMAREM THA I FITH LT, NV yTERERLE
ITHERRICS KB HEEZTAZ LI TERY, FTITHS CAFBRESHE SN, Zhig, FEL
T—HEBWAIFER)IFL ORI FEFTLEICL 5T, 7FIEEHLOFRTEND KT g
EE2mObLDT, TNEGHEICRET AT TCAEMHITET A LWV ) HERFOBFELFETDH
5. L, »FOEFEMEILAETHL1:0, FloeBMEREIR)ZF Ly 74 VA2 EHT S
- VEOEAZTT, BRIEEECRET DI L AT ChH .

B R AREROMBEMIIEE AL, ) TRI N TEREVE VARV, L L
EEVFVORELTH HIEBROAEM L B0 EE L% & Lo%E (1955a) ORISR
ENA, FICLUE, BENTOEMAEENEEIKHTIIMETELRVHIEREE LRSI L - TH

* MR I ERBL TSR R A B



88

HHN, TOBBERARICL HEMAO D FITER L2 LWL - TRILL, BEBO D FHHAK
FAHEAREE LTI LS ExMo oL T/, HITEEREADKRENREN 722 &1
A, WEECZ LW F % 2 A TS LSRR T 1951F 2 50 L T /o aEE— DR A
DEFEFEX BFET TV D, S 612, PIEEBEREBORFNR L TR, ZORRE FTHRDRE, (%
B, 1963) (cE Ewbns. —, ERT A AR S HELOMRECERBESICL ) KRE (B
LTwAh. Hi (1983) IxHESI S 310 X 0 kB COB B AL, AHIZIRIC X S8 B ER IS
LT A RAERE LYK LTI ORI OFEREZIRE LTV 5.

AR, WRBE O TH H FHEEEOEFAIE L RN i g 4 2 G BEE TN, 3540,
IR EEA N, ORI 2P AT fHid e U, ERREEMIILEL ) &6 0D TH 5.

I HENBRRICHT D HFHEORE

I—1 FWEEBICBTAMATO ) 355

HD L1, BFIEAROEE L SN, GRS AL O, (LA, BESEIHE ST
7o EHENFEETH A FIEHIF BT FNH D, ML THETFIINE, SRELZEDOEILR
A2, B FQEBRUAEOEEARIIGA TS, 72050, 7 FOKRDOD LR SEIL A ROFRE
D—DTHLEVZL ). WHEATHIABLURIIBW TR A FEENLHERAEH Th o 70 7+,
ALTENSLD, HIKE, THFELTENLND, RAT ¥ 2 3 S TRILS o7 F 033
HOTHRFL RIS MEbh. TOL) 2FFIANTLRLT, ZFEARFEEZELTHTF -
BAFIIMLENEAOENMTH 7. BT TRINHORBMHOZWME LTaE L, BET
UBEDLDOIFELNTWE, (ARKTHBESAZES, 1986) LM NTWE LI, F7
FOEBEE T 5 T,

MR OFERAE L, TILRPERE V) MET, HATOEFHEA S 720131905 (BHE38)F U T
bHotzbwvy. 1915 (KIE4) £ TREEEBHEE) £ 425 &, MMEIIE359, 2760 77 F DARA
HY, 1,329,067HDE N F L126,898FE DT HEFMEFEEIN TV I EMbhrb. Lird, #FIEE
REHIIHIEL TV 723 0T, BITEETERE SN Tz, H FORBCE i b & NCEL, 1L
Mg, ¥R, BT, B, &BERLsv GB1R). InbonZ SEALREFHNEOBOE
W, FBENPPFETFHIZAZWRARS Y FEFOPLHNERELTEATH LI EZERTLLD
THhHrH. T, TEAOEFEE KT AN B O B EEER, RN o L
FERERES, AR A LARN OISR REK, E AR W OILBEFER 2 SO L2OIiE
By (BI6EEE 2 e RS, 1978) LTSN TVRA I LIL o THHALATH A, &b, 1915
FUEGD N FOEFEIED D 72720 (—RB/ ) FHITH), AR TEgE L, AZEOIET
Hotz —F, FryE/d, W, BREIIERTH 7.

5, ¥ EFEOTE, FY, wMIA Yy, HBEOEARIHIALEETEPEPEHEETH D,
IWFEEAS TR, DT LT RBIHARD A FE D S EEARFRE (2440 - 7o B T ALDOFEAEE H O 1
7%, BRSO L Two Z &ilh A ). %, THEAMIE—F 08 £ IR - EHRARR -



89

REEAFE &I DDSEC BT 5 4 KA
FEHLD—D & LT DAL % L L7z D,
BIIA30ELIED Z & TH B (IR, 1984)
LV,

F 72, 19304F 0 THERRHETE, 2L
W, fREEE O F OARIZ439,9127K &g
L, 1,574, 4458 DM ¥ £57 822B DT
HE¥EPEFEINTW DFED, EHF0D
g & T 7 ¥ OWEEm RO 5D,
iz, & A, 19284 ML (B
FRNT) OFEILKBIOFEIC L o TR
SHESREEEL LT, IEHEFIE
BHFEMATARL BAEEA L, (R
A RS TSRS, 1989), HFEE{LIC
B EPHINEREBE LI 2L DLER
bis. B, 1960FDHREHE 2

FIE BRZICBT D7 RGOS (19154F) (2% 7 T ORE & ARBE &I, R

b R IR R HEAR RS 270, 261 KAF1E L 72 & S &

NTWa, 2 -SSR & A5 L1915

FERIPVEDFNERELEDL > TR VDT, HEORFIFENIE I OBMEARBD B S LT
vz 9.

B & 5121930 IR AT OETH Y, EROBMERNRTHOIPEOEREIIRAE LTI,
19314E AT OMILRNIC & 5 & bt B TEE LT 2 R MEOME S L KRG TIE, £
BAEBIE & 0B LTz LA L, BMOBEICL > CREN IS v, 7%, AL SOBAKME
WicEb oz Bbh s, FE, AFTATILE - EIFHXIZE T 57 F5H8E THEOILKIE, 1H6
FENLIRT Y, AEZDEEMOREL L@ ULHM ¥ 5—7, BANFOEFUIERIIL
Wiz (E16EAE D ZFEKRS, 1978) L) DIE, FOBEFEFRMLALDTHAH. L1,
19374 EIZIE TEAHSILA, HEFHX TH21ha, FRHE b 20ha £ TR Ly GRFAEEZ 2
RS S, 1981) Evid. Laals, 19414FE0MEFMBKEEC L, HHb7REm =
%t?»%//Jiﬁ#WEEQ,%&ﬂmf,Aﬁ,%%,ﬁﬁﬁt*bﬁ%b,ﬁ&Mﬁﬁ@E
H, ET, RO FNENIS.6, 17.8, 13.7Tha THh o/, INHDH FEITEEFIC, &
HRVEMICIER SNANMESND T T TH 72

FARERMEEE 2 BUTAHE T 5

I—2 SBINGESICBT 5 7 355 O RE
19504 DA F B £ o 2 L, fRFAIETIE91,009F DRFIZ L - T 188.8ha D 71 F AV
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THEIEE STz, AR KIIROIFILAS, ZHEEEF, AW O 3+ 10ha LLETH ),
FERERAT B, ALCEARILA AT ha L E O BT F LTz, BMiH oM TchRIuE, AW
K, FPECH LN, RN, B EROARET, ALCBERAENT AN I0ha LLEF LTV &I .
ZDZ L, ERTOR SRS, HBMNESIC ) FOERIER S NOOH LI L FERT LD
DTHA.

T, FBRNESOMA, P, ZHE, ARKTOMMICES % ST, 1960804 D204 12
b7 B FEETHOIETIHNEAL A7-00%E 2 I Th b, FNITL S E, 196041230ha Ll b
DMK E LK LA LT ARKTIHILAN - BB L OHEEANT O EAEA - KM 3k
WG EMT Ty, LaLl, SOEBILMISGHE > 72EHVEROHETH Y, [ LU <30hallt
T EOTWIHERTOIRRESN, FP0 QMM OWMAE Ly, Zo4miE, SR olFEH I
DVTHNR D,

—75, WIEHITI9604F1230ha LA LD 7 FHFIFHAE A H LT 7-20id, RN DIHERHOHTH -
7oA, AW OIHEEH, AN, LR OIHERN, AEEH TORMKLEMN LM ILRELSDZ L
DREV, INOOHIES Bl & BU LN LROIEEICAET 5. —7, 2 OmILERTIC
BEN/FPANOIBXRAEN, HIFNTOTHE, Iwt, HEANTOBEER, s, N8 X UHal
DIRKEH, HARTOEI, HH, BEH 2 ETOH FHEFREITH LI LW bh 5 (52 HBHR).

J1
O
‘fv«

(:::) 19604
. 19804F

N

1 ~15358 1 ROIFFIZHIET 5

B R 2
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INLOZ &, A OMEE s KM LZdNnEWwA LS. BHO LI ICHBENZEEZERY S
AT E—LTWARHAM (Milk) 2AX5 L, FHBETEICAY, BROZEABICAFINS L)
KB EES. TBEED S S AR AT, k- & 2 BEDDERIICT b ILT & 72KH
Wi C, FEMEREMOWA & & B ICHEMAEM UL W A, I OKEHHE (E A L HL < A
WL RS B IR O R AR AR O LI B E M AS58E L7z, o T, ZoOMEBOILEN 2+
WA 2 (ERTSAT ORILEEBER) T 57285, KETORMELEE IS, Fkibe LR E T8
AW e BIET 5, KEHBAREOEEREITONTE. Thbh, ABKNTIEA F MM
INVEBELENG, REIIER - AR EOMARERE L, HEALN TS, %, TFYE
HATRBOWUARE ERE LT 2 & ORARERICE(L L. —7, HATOWER CErF L&)
ED L FTOEREISHL L. SOAEKHE, BEATOWLEHICBIT S5 FRTFOER L HRT 5
HT, 19704 G O BERE S A FH MY, 0T, JURHET, SR o FEEEER L. L L, &6
W HE AT R FEAREAR KA O L I A B EHPZER L, D XFOEEEIHH L (v,

PEDZ s, i FEEMBIABRNAGREERUOINEHICEPT LI EAMHBELL. £2T,
SN IR R & A RILEES O IR O 7 FHEOHB LR LI-0%, $1RTHL. T
£bHE, FETENXIHEEORLEERTHLZAFKTORILE, EEHN B L CHIAL ONE, Kik
HTOEELHEHITREH B L UEPNHER TOWKIHEETHSL. 2F D H FTEMITEL 2P OH
HAHBE) LA AR TEND., —F, AR TIREENEERTH 720, BETLIAEE,
A, BRFIEHEL-E L), ZLT, 2RI FERIEIERPOE~BE LV 5.
ZORR, &R LTHBII RO AREYIEE Ot 0BT, BRI TH - 7oEH - 7
T AR - PR T FICEMETAZ L IIE 5T, BEBICBITL ) FEBORRME L 2570
EWVz LS. e, 19854 LIRS FRETEHBOBIERSALNS L )2k o7,

DL LRBINBFEIBC B DI FEIEORERICL 5T, 1960FEBVTLETEITH 572
TRFRE 0 FHEEHE L, 1970412 567, 19724812 2 i, 19784EICIFIIBIE BV L C 1L & % o
7o L, HIE - ER AR - SIE O 40 ) FEREER 19804, 1990F BV TRAROZ
FNG68.6%, T2.4% % EHOT W, LizdisT, UTFIO4MZEAY ST, ERFROBEE A
L.

-3 »¥FEHhOFkE mEDLEAL

1) BHERE % 15 L7z F R & M hERk DRk E

CDEI A FEEEBOEKOTRICIIOMBEROENIND -7-Z LIZREER . 1282
1, 19574 ICHEAN ZE O ERPARKOEEVEKRKERE 2 HEE LD, ZO0—me/RTbDT
HAH. T, B0 L) CIEMTR RPN TIE19504F12 4 ha TH o 7277 F A HAE 1960
#£421331ha il o 72, TAUICHE, 19584F TR A LAY IERR SR SE I L ) FE RGN T TV K —H—
R4 72 E MO FEFBIRIC L 5 T20ha D F FEDER SN/ EAKRE V. HHOUHBERIZ
SO A FEEER LB A, BETLIERTOHBEN TORD LN,
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F 72, 19674 (RN CIEFMAE BAdh/ S O » M E3EIZ L 5 T25.5ha D7 F ElEM & REDHTRK -
URTHEPERS N, ZOFERI 7ATHON, 2,060 FIEEHEMITH Y, BCBEE 338770
PHIEA S Td 72 8512, 1966~ 19684 I 13 S¥EMESEEEIC L ) BEOME TE, £RBK
DD DKFEOFESEDE I NI, TN HEFIEHT 615)7 0N, EEHBIA 00007 1 & 24Dl
o (FPNPREERES, 1988). T O19664F (214 B3R E T AL IS TEITIN B 18 5L 8
AR SNz, TNHFESEEMY TS o7z, 2610, 1972F I EMILEREE S1 0 v M
W& D ERMLOTEREES F CH FEAER S N Zhud, FHNOWER TLALN, Flhitok
i SR (802m) DHTESTIXIEHKA00m F TH F AT LB BB ALNDL LIk 570,

—F5, 19504FE D A F HIETREAE O TH o 72HAN TH19534 (0 TREFEEOILAK, H=~7
Y= LB AL DR LC, EREMEBMATT 075, RIS 2HEEE O CE 0, (e
FHATEZES, 1986) ThHb L), £/, FFEBFEIHE TOURTRE MK L/IZ/20, EEHK
#910ha DI TIT Z 50T, AFOFIEL I L. PIEN T b B3 2 AN 4 5 O I & [k,
B FFIEOBM E U TI9655F 2 6 BHERIC L 2 0 FRIKAE T, WRBXE TEB SN
19664E D KL REEMELEFEIZIL o T, 19704 h 5 i3IS RHBISEEFEIZ L - TH FEHAER &
N7z, BAEW O H FHAMOERIE TEFEROLTITE, REMOE 5L, HREBOLHE SO T
oL, FEEES SN (HEIHERITEAS, 1986) &) L9, BER—EL L - TiThhr:.

Db & 5 ICHRBN RSO S FEROERIE, EE, BEhifeodiEzr i LER—K
OWIEFI OB E V2 LS. LaL, %R (1955b) A5 5 £ 912, KEEW ) ZE LIRE
B2 H -7 b 2, EERBELELTHAF L) BRI SAE 5728 0 BEHIERIC BT 5 R
RMOEBHOBEMZEN T L L2

2) KHIREE SEOL AL

SN RGBT BV B A F TR DRI K O A FE T - K R B KB OB X
Vo T b h, REIDOKHEEEOKEEY & L TEIRENLZDTH S, BHMO L 5 IKEEWIZIETm
BErEo dTHLAY0a B 03.577M, £0% 2 HHOHEE S FHHLON-L, BAD
BEADHIBE LMD T, BEREESHIIH F 4 LORMEICATE . REEDEFENN O%4E,
WEEAET R EDFTHo7ohY, 197541211 .4ha, F4FE48ha, #iV2T22, 30ha & KIF A IEHAH
L (RPN SEERES, 1988). TOHEEE, AT EALYS QFHBOKALET HEIH
TR TH -7 —F, JEKRITPLHAN TRIEOME RS %8 A TWADT, HVMIEAZ o
FERBEIRLDOTH FAOEAHIFTERAIAD SNz F O, 1970412 154haTH - 728
BN O 7 FEIE, 19754 1213250ha i <127 1), 19804 1212350ha B2 5 F THA L7 (51%D
i - PIASR).

KEANEZR HN7zh FOmiig, WL, IR EORERNE > 72, £, FEEMOMME
MBI RIFICHER Lo Lioma, BAEESHY 25109 ~10A ST LE S 729, (I
BOFELDFOWY 2T VokH, HICFHEHBOKBETHHEIEWiRIZ 200 THSL. —F, oL
HAERL DR CRAERE, TTERTHLEN, FRANTLHWE s 0EHL L 2w, EA



93

B R RN PHRILIEIZ B 2 BN BT ETHEOHER (ha)

Ho b3 BT 4 1950 1960% 19652 1970 1975  1980%  1985%) 1990
g1 LA 10 33 53 57 63 63 61 51
%2 EWH 21 48 60 67 70 79 82 71
M3 B 7 30 49 59 60 65 75 75
4 Kk 4 46 57 58 54 63 70 69
B 5 @EH 3 46 73 106 122 149 187 211
W6 faT 1 1 1 17 19 23 28 36
W7 MEER 4 31 83 111 122 150 200 211
o8 LM 4 12 44 53 52 83 93 86
W9 WEH 2 5 14 28 28 51 62 59
10 EWH oY 5 51 78 151 208 215 201
Bl e oY 18 50 76 94 144 150 139
12 FEgs 15 43 101 133 165 199 213 214
13 AEEN 1 11 28 37 63 76 83 91
Hoo14 jpskNT 2 7 16 24 30 36 41 32
15 RARAY ov 4 7 16 33 35 36 34

DR ORE R AR VREEE O 1halln S LR
LB R o 2 (1950-1985) B & OB ITH I —%3% GEMseHEHEniias, 1990)
I2d 5.

ST S, RO E R TR ORI & B R R ORI K T D 7 At o 7

S, AN ORI E & LS (42 %), BRI EEE 0 HAT I 5 LB 5N A,
BRI AT OEE DG TN TR D & BEBNIZE - TENDH DI L&D D, TRT
L7, FRCHBOBRATE SR o 7205, A, BN TREFO LD HEE7E <, BaN
CHTEH, P, BRTEDLEDLEADE C, EHUATEORMIZC B EARTERLY. &
DL TR, FE, BWARRL BEEEFHAAALELILICLY, INFTOILA LE» 51284
$COWMIE 9 A LA E CIRES €7, S ORMOSHAL - MFOBMILIE, 5 — 7 28 s
&, —F %7 ) O AR R S BB bR LT

I CAEBEDERE D FOHFEHIORR

M~1 #%F0CANEEDEL L BTOERL

B ¥ O OEPITEAEMOEEDNY T, CAFRKOERIZE > Tdbebdni £2
T, TTHFOME CABFRMBEIC OV THBIZHERE Y. Fb0 X HIC85 CAFEEL ITERTR
EREE0.06mm DK TF Ly 74 VATERL, 0 COMBEEETRET DL, RETARE
2—5%, BEEMES %LV CARUMIERTE, WFOREOBEZRIFT LI LATEL LY
ILDTHA.

C DO 5 CA WA IZ 1975 4Ry, FPMORK I NV —TI2E > THRASINZ. BEOEPLES
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E2Fk ORI OLN (ha)

TG BLA: = [AEN-H O o
HIENT 1985Y 65 36 22 130 253
1988% 25 30 59 136 250
1990% 25 34 65 136 260
SN 1985 38 30 69 296 433
1988 33 23 53 200 309
1990 33 25 57 210 325
FBART 1985 25 30 50 285 390
1988 33 31 33 269 366
1990 35 35 33 262 365
BIENT 1985 45 97 109 167 418
1988 40 100 115 160 415
1990 40 100 115 160 415

145 V2 (1986) T BAFIG04E BE A s R S S U 10 & B
)y LR BHE B 354 (1990) © R A S AR RIS L 5.

JUELBOMBREICNET 5% EITHR LR DR LR, EROGREIIRET 5 00K
SV EAHB L. FLTREBEFEEICRESNLOT, BT, IR L9k 570,
AETFE—BONFHFHEES LD 1 ~3ACHERRFEL W70 lBIi THRETE -0
T, S OFMITEEIH FEHOEEL IIRBENL. 22T, 1983EDS BN ER T FOIHEY —
7 BB B ER D MBI D M AR 2. 1984 IR B REEEAHARATO7 7 L D
T2 = ATHOFMAITL,000 b SRE DB € RET LI TR o7,

HHAFIEE S LBOLBVERTFORRE T b bW A. KEOMERETICAEERFZAD
DT L7 Fd—eae, BYIFLY T4 VATEEOGH T L. AEREFEARY T
FL YT ANLMIBETHE, - VR ERT L. S, - VBT EGRERERR T3 ML
Td 7275, BAEISHBIZLD16~30MICR > Tnh, BETHEESNI-ERT T, RIGHOE
BISICEN SN, BRECKHESINS., FEITREEEHO» LOBHAERFICH)HTOATY
%.iﬁ%%@&#nﬁ@Af@@ﬁ%%ﬁb,*%%t:nuﬁﬁ?5ctuiofﬁﬁﬁ%®%
BrEt-oTnbES VA, —HICHEN DS A WO RGOBE, HEEEIZIIAI08E 5127
5 HET TIThi, £HFOHRMTIHRDLIZAFHUBICEETF & LTHITEINS.

BRI, BARTOREEDGHEHE, ST OFEEH LG L B ABEDGHESFH SN TN 5.
Z D 3 DO DE RN Z IR TEHET O 5 M EOK OGREE, RN TR O EEOK DG
FICHRE SN A, NS OGEEIEREEZSEOHIETRO SN ELENL DY, A& B35
HEMCTHEINTHEBRETAEZEIH O I % b 2w, — 2, WEEIZIEFEH ) 22751
PEETE L. BIko1,000 b v T & B0 MR EZEE O W AREGRE Y&, 7 R R oPE
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) &R S X R L ARG OB STRE S N, Thbh, HANTEHO290 k> %
B, EINRG 0210 b >, WA R O160 b >, FHMT R OL10 b > OIET, ARAKT R
EHENNRIBIEENZN, 85, 40+ Tho7 (RAREZERERFMEESS, 1989). 19844
@%&ﬁ%@%ﬁd@5bV?Mﬂ*@@%ﬁ%ﬁﬁﬂﬁ%,w%ﬁmmebyfmA%tz-s%@
M THFETE /20T, CAFBIZRHEICE R L7z, 1992FE0 7 ¥4 3,000 + ¥ OEE A F 05F
SES, FIINT800 b >, HUKHT700 b >, EARWIA00 b >, FHHMI400 b > T, ABKH LA E AT
MR 17 13 £ 2200 b >, 198 b T, b 6 B T2,698 b X ITE L. TORIEE, SKTH

DEFFINTTHBIL T E E VR 5.

55 3 UL Z D& F & E O F O BIEATIRIL 2 1990FE DB TRLIZODTHL. £
W& B EREBORE LG FORIICL o THFORMYMA B LM LA TENL Y.
Thbb, %Eﬁ#@ﬂﬁdnﬁ¢@#6mﬂm@ﬁ¢®f@ohﬁ,@ﬁ,@ﬁ,ﬁﬁ@ﬁ%ﬂi
D9APMICETHHEL, BEAFORBICL > THFIE3 AT THOLDTH 5.

M—2 7»Fo@EHR & HFARHSOEHM

AR O & D HFEIN it 77 ¥ & U 0ICARR R O 7 F OFFEmAE X, 1985F LIR A A4 5
NHLOD—F L THMLET72. Z0&R, EHN20 FERTH HEE, FHR TOI965F LK
DEED WL, W, FER TOI70EEL S DR, M, BEETOEFEEE T b 7-6 L.
COHEBOER, 2% ) EMOBRICIIMELE 2 LOBET A 7 Ve H A9, BEEDN e
EfBCHmanNs Ll o/l L MBETIE L NS .

FIT, AN FOLEOHE~ORIIRALIZANE SAIZOWVWTRLAZDDOVELRKTH A.
12 LB F THEVT IR INLD, REALUBIEISETI T E%2L0DT, COMITEETTEALIE
bTED. CO3TAXBLUTHRAIFIRILCHEMTSNTVBHMEEETH Y, KRNI

(h>)
3000
7 TR
]l EMfE
2000 4 M4
ZE
BB E

%%;tmiti¢1*i¢"FL¢‘FL¢7<L
9 A 10A 114 128 1A 2/ 3R (AE)

$£3E RS FOREHAN IR (19904 )
B AR ESEE R X EEBTER A S EE P 2
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RKE 2FD, WHEIZEEHWED29% 128 7-52,004 b »A5, KBICIE730 » (10%) SR
TWwa, I, B1E, Kk v s ZERTSHERLREOENTY (BRI, 1962) & L Tk
LTWh7zdTHH S HE, Bl I PGB O FEAH KRB~ R AL vz stk 5

TLIHIRDiT 5.
£ 3R AT 2%, JLIUNH 2 S0 AWBEA, 251N OEHT L, \mRH Fics 5
THIICHI G & vz, TR EED42%, 3,079 2 HHTwa. LaLl, AMICABE IS

I DT TEAETF0EENDI2AEVEHNTH 225, HBOMIIIEHH T F0HTSINL
1 - 2 AEOEESE. TRRRONZEEY LD EMICEFRTE2WBIIHT L L D LT 54
BRSEE B L O FRSERHOBGEMME O R L VWA LS. 2 L TAEBERL RS 0545
A enid, EZHA FERTHDBREESLEMESHFLETL7:0THA ).

BB oo & 5108, Rl & L COREORITHRENI KRS V. 85 BIE, BEHHIC B 5460 IR
D7 F O EI990FFETRLIZSDTH A, 7 FOHEEERIE 9 AIIC971 b >, 10A129,214 b >,
11AIZ11,182 8 >, 123124,186 b T, 1 ~3 BI13600h YT THAH. UL B E 9 ATk
FHED S %5, 10FIERHIL, %, B, SREOHZIEREOH FEEELTVS. 114

(h>)
2100

500

100
10

AR R oHTH I %
R R B AT

(19904124 ~19914 2 )
WA (R LS 5se)
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IS 4 BAYERIB L AR L, 128107 5 EmMAEANIEE, R, FHRILEOD F 2 EET 5.

| BRI D S W50% DL % k5, 2 BITIE85% % k0ns. 1~ 3 AR L EERO ) £ 45
T Z T 525, BB ORI ERIIN > T ah. Db X ) IZEEE DS F13, 19784
DEFHH~OB AR, 12855 3 AP TEELBMLZED T I EAHPLL. £2AT
I2A25 3 AT CHHSNEIFOLEEEBAFTHDH. BESFORTHH ORI,
19794E 2 B3 A BT 22, FIDHIAR L7z DIFI9834EIC T o T b Tah A, 198441213 195 b ~
WL, LIRS L1989 1T ¥ — 7 D505 b 2 L7z, 2O & 9 I CA W OEE A F 0 Gt
BIZAL—RIZBATELDER, FRETORMERPEFS TR WA £IT
CA IR DTSN S LA LIRT O RS 2 fEFR L TH T 9.

o & 51 B o FEIRTE £ T ) MERFMAA IX1M48FE KL SNz COBFERME ST &
HEHe, LIES < LTL9634F I IINT 12 Ued 4 M CUEAHE L7z, I ClmEdEHR 2 mAa LT,
19664F | ERIGATRE SN, 4 F O WIS — AR L L7z, HLBINRIRE O A F E# TIE1966, 674
DS OBEBRIGEEREA Sh, —RENS TR S SN JHUIIETREEARE (19604F) 12
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Development of Kaki Cultivation and Innovation of Simple Controlled

Atmosphere Storage in the Middle Chikugo Valley, Kyushu Island

Isao SAITO and Shushi HAYASHI

Scattered native kaki (persimmon) trees around farmhouses and field boundaries remind us

of original Japanese rural landscape.
Japanese people.
ral areas.

Fresh and dry kaki fruits have been favored by the
Kaki trees in Fukuoka Prefecture also have traditionally been scattered in ru-
As a result of some farmers’ attempts to cultivate them on orchards before World
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War II, however, kaki production has been fully developed since then.

This study clarified the development of kaki cultivation in the middle Chikugo valley,
Kyushu Island. The examination were focussed on the impact of the simple Controlled Atomo-
sphere (CA) storage application on the production area. The CA storage keeps the fruits fresh
by sealing them with polyethylene films in order to increase the content of carbon dioxcide into
two to eight percent in the low temperature (0C) storage.

Kaki production in orchards was started by paddy farmers along the hillsides. The villages
of Yamamoto, Kusano and Takeno, the early kaki production areas located on the foot of Minou
mountains fully met the conditions to produce kakis. But the main kaki production areas shifted
from these villages to Fukutomi and Miyuki in Ukiha county and Asakura and Haki in Asakura
county in the middle Chikugo valley. Farmers in these districts enlarged kaki (fuyuh variey)
orchards by clearing new fields in the hill foots, hill top slopes with the subsidy from some
national and local funds. Thus, these farmers could double their farmland area in comparison
with that in the pre-war periods. As these orchards located in the thermal belt on the hill
slopes, the good quality kaki fruits were harvested. They could sell with high prices in the
latest season because of the southernmost location.

The area under kaki cultivation was also expanded by converting the paddy fields to the
orchards under the government policy to control rice production. Because of early varieties of
kaki, such as Nishimura, lzu and Matsumoto, were planted in converted paddy fields, the farmers
could expand the harvest land without adding works in the peak of harvest seasons. Thus, the
Fukuoka Prefecture occupied the primary rank in kaki production in 1978, and this region was
counted as the largest kaki production area in Japan.

On the other hand, agricultural cooperatives, which served mainly as marketing organiza-
tions, owned collecting facilities with fruit sorting machines. These machines were replaced by
more sophisticated ones every eight to ten years with funded by some official rural improvement
works. Each cooperative shipped kaki fruits to Tokyo and other big cities in negotiation with
the Fukuoka horticultural federation of cooperatives.

In addition, the application of a new storage method, simple CA storage, prolonged the
marketing periods from Novenber and December to September through March. These storaged
fruits were shipped on the same marketing routs, and were sold with relatively high prices due to
the delayed off season products. Thus, farmers in this region introduced these system rapidly
because they only had to furnish sealing machines. But harvesting and sealing in the night bur-
dened family laborers along with nipping the buds and thinning green fruits even with hired agri-
cultural workers.

In highly developed Japan, the innovations of simple CA storage systems were introduced
easily by the farmers, because they have been accustomed with kaki production and furnished
‘with skills. Such phonomena were also observed in the quick introduction and diffusion of green
head variety of radish and Nyohou variety of strawberry in established horticultural regions.

However, the ageing of kaki producers and the periodic shortage of agricultural workers
will cause the severe problems in the near future in this region.
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