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BEROETICRKIERMEEEDE LTHE s DERBEERABESELTWS (I,
1985) . K/&KML LTI, B2, LENEELERTH Y, KEMEYTH S RENT,
BSICER SN RITIKIBOEEEZZITHEITS. BRIZBWTE, REOAFT NS
DHEVEDY ICLDRBR L OMICEEREREHD. 20k, RHEEREEL
g (BKE, 2005) Tk, KIBICBIT 5 RBHEEICHE L EERTENTEY,
Z DHURD M L7 BRESLHENBIRINTWS. [IESEIE EOEELRERT
HHZLiF, VAR OEGHERNIILEARIZ, DXV Y OEFRREMIITEERE
HICEMN S, B NIRRTV AZ ENLHHALNTHS.
AXNTONTY, HEMEEEMORIIZEREH Y, —RIZ, @RI TIEmAE
HIZBWTH DI LRVEERH D Z L b, T MBI T 2 EMB L.

REOEFITHTORIBOEEICONTIEL, ZLDHARNELNTNE. KIS
BZIPTTORBIEFOBRAKRIRICEEZ 52 5. BRERIR LI13, NENRIIR
Lo THREZFLLTVWDRETHY, KRPEETIUI—EEDEESNLET
H5. BRERES+DITRKE LRVIREETIXERICRESE, BEL2Wnn, B0k
BETRET 5 L THE, BRREREBICYNEREBEESERTELINE ) REE
L%, b, MREBIIBWTHSREEL LT 5701013, BREAKREESO
ERRTRALELZD. BERAREEEICLERMKERE, BRE (P, 1978) ok
E (Tamura B, 2001) IZXoTEZLRD. £7z, BRAREEICHTT HEEOEED,
BEBIZE > THEI ZEREEIIBNTHALMIZENTWS (Erez  Lavee, 1971 ;
Richardson &, 1974) . L7ed3oT, A—OBEICBWThEL T OLEREIZ, B
%%E&%ﬁc‘:’f\ﬁk@%%%@% DMNZTIRERDHD. =R ‘=K (HHE-
A, 1997) , A CRUIWRER  (FAR, 2001) BEXOWF TIMBEAE (Bifb,
0 20068) TiE, ERARHICRBITIFEORETERE RFHEE) LEFTHEOHEEME (RF
BE) X o T, BRNERESZHE, THTAREEETTANEBRESL TS,
LL, (EROBEIZK > Tk, BRAREEBICEDRERBEEOYNRO—MIEITL
WEH, BREBRORT—IBFEETHZ EN=RU TV =K THLMIERT
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W5 (ZiEH, 2003) .

RFENPLRFIIT L, FRERKENSMBEREICBITT DRL D, M35
WIRE 1L, FOEFICL > THHEERTETHD L, FNEOEERIEEZRT DR
RBTHD. ZORHICE [RIEBEERFEOCEFTICL o THEREHICRD L, HFEL
FURIE~DOEBEIETT S, Ix (BHL, 2008) , =&rF (EHL, 1994 ;
BB, 1989 ; /NEF L, 1988 ; i 5, 1991) , 7 Fv (&K - 3Lk, 1982) , Vv
= (BFED, 1986) 2L TIX, BEFFLIIRELK[RLOBRIFAEIN, BFHE
T IIBRIERZFRT 2 ETAMNBEINTND., IRHOETMIRBWT, BFE
ABTE L [UE L DR EERN, FHHEERE, BEERLARBIURTEETE
SNTVWBHZ LT, BFEBIVREFIRERIGICE > THEEINIRETHDHI L%
EfTTWaE. ZOLHE, BVKERIROOHREEZEET DI EPRINTND

, —H T, BREKIEZD O MBRIERICBIT LERIZBWT, (ERESFBICH L
TIRERI/ERT D Z & B®mE TS (Couvillon * Erez, 1985) . =& F D
FRTEZ FRITOREREETT VIR WT, BRARRPERE LR (REHEH1.0)
RS RIEREICEDRIERERH DD, REEHR 1L0ICELTHLEELEET
L0 Y, MBARRIUCA > TREREN 2.2 CELERANLEEBEEZEET L5,
ERDRIEIEEDR & X 5 7o DITBTETRI OB E LS\ (Sugiura+Honjo, 1997).
EBHERTEIAEBEM LY BEXFORENMEN &b, =&y ‘K OREHF
DEFEKIRRENELS, Lirb, REBEDN2.2ICFETIOHRNWED, AREEHE

DHEENOINEZRET 22 EBAETHS (EF, 1998) . ZoXdiL, Z0F
BiZix, FORBRBERT—VICL-oT, &, REL DICETICT L TRENLRDRE
AT L, BROBEICL > TTIEENEELOBBEL 225515 5.

EZEOREFMFITONVTHRD L, 2V MY EEEE TIIBEEN L A UERORE
iX, 10~25COEETIE, BWHPLREHIIEZLBERINILRY, BEERT
20°CLA T CIIEBAI AWV, 28CTIHFELLELS 22 (BIFFS, 1997) . AX T, ‘B
B AZRBWT, [IEREWVWE EENBERPEADZ L (FE, 1982 ; George b, 1994)
R, CEEE R\, BFHANOLFHERMICHT T, EREARORELEA
WIRD 12~13.4CE D b 6.2~7.2CEL 5 &, BT 10~20 BERIZTXTORENR
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BRTDHZE (BEED, 1966) HBOHLNLTWND. =FrFviiBntiy, ‘Tt
Ao’ DR A EGE, BFERR 1 22 B MR 30°CTE TIEEmW I REN (ERE, 1973) .
‘AR TIE, B 33 BHEIOEHRIEAEWIEENER E COAEREL 2D, %
DRI 8~30CE TOMICHWTERNTHD #ED, 1995) . ZOX L, W»
ODDRBIZBNTIE, ZOBHORBIEIREOHEECRAICEELRIET.
REABTY THIEEDOLMBEINT TCORERRERFICRIETEERZ LD L,
Bx CBE TR, RERRSBIYH REEROEEHCTHIEIHLED »EHEI
H (FOHLUE) ETORBEHILIL, REEXOERNFET DI EBRENLTH
5 (Pfg, 1982) . FlziE, BEREORRIL, 7% ‘BF BIOvrvavIphy
BEREMN ORFERZIE TS Fk - EEF, 1994 . =FrFv ‘=K T
X, SIREORERRIIRE IICLYVRIE 1I8CTREENS (Tto b, 1999) 28, 4
FHEHAIZBN T, KBS 15~30CO&HE TIY, REFRICKIEZTRIBEOREITHA
BIZIIRDO o< 25 (BHED, 1995) . 72, KIBEIREOZFAPLREOEER
CHEBRERIEYT. T RUTIE, ‘B RROTV N T=UERR, EEEIO
BED 156~30COEBEICRWUIRRIZEE Y (B4 D, 1979) . ‘BE BERo7
YRV T=UEERY, BRICERK LR 0C/K I5CORBEX TIHERRK TELL
B (RS, 2004) . VoI T, BEHORLD HE OREICBWT, UINHER
BT OREORKT VM T=vEEBEBERE L OMICIIADOHEOH 2 Z &A%
BAOLNTWD (B4 - 1LME, 1988) . 5T T, NEKROREORET Y MV 7T
ZUEEIE, RREICR T AZRERVEHOEEDR 10~24COFHHE TIHERIZERHD
(hEB, 1988) . HAE , ‘S BLOY ‘RE—FL 7 - FUTF¥R OFE
AR SN REBICBITAREDOT V> b7 = VAR, ERBROIEER 15~
BCOEFHATRESIND D, THEVEIED 0CTIIMHI SIS (Arakawa, 1991) .
INGDZLE, TRURY AT, REOEAIEWVIRETHHEND Z & 27
T =, =FRVTUTE, Sk, HK, HHERE BIO R ORE
FERLIE, INFERT 40 RHIOWYAKIE L EOMEEZRT (£5H, 1995) . 8 A AN
BHN LD F|K ITBNT, REEEL 7T ATEM1D 8 AFHE TOALHRIER
& OMICIEDHENTRD b s (- T /AW, 2005a) . REORRL KR E DS
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RITOWTIE, ‘BB OFE#IE, BEERHOKIES 30°CTiZ22CLY 10 BE
EEBEEL GEEE 1974) , ‘=K’ ORRENEL, W% 91 RUEOREREV L EN
5 (RED, 2005) . ThbDZ i, =FRrFoT3, BVRIERE, BFEE2RE
T50, BEEBEUSNORRAOETIIIMHEOICEE T2 Z L 27T

EEPOHREBEOKIIEPFHOMRICKITTEZICEHLTX, »x “EEE T
FROMRIT, FEBEHICREY BERRELY 3~4CEDDZLILE>TRESN
5 (BED, 1966) . 7Ry ‘wAH o b X7 - TLEVURIT’ TIE, kg
RELBERELOBREAERXNTRENLTWS (BAR - FHLE, 1982) . Fiz, =0
RPOKIBDOIFORE~DEELLD L, vvavIhy "BERSE T, 15
~30COFHIZBVT, KIBDEWZ L - THHEOBET2RHNIIRE RS (Poerwanto
b, 1989) . UX ‘B&E T, FHEOCEHEKREREIXISCEETHY, 20CLL LOKE
TREFEOEENRELEILTS KD, 1993) . £, ZOEBHOKEDOIEFOR
BE~OEELRD L, VovavIhy ‘BERAL T, 3 ALUEORIEE, 156~
0CHOFMHA TITEIRIEEEEDOFEEN L (FrL, 1989%a; 3+ E - JFH, 1988) , 6 A
PRLEORIRIL, 15~25COSE TIHMERIZ EHREORAEITELL 725 (GF Lk, 1989,
1990a, b) . V= ‘5T OFfFERE, 7T BICRBITS 1 »AMOKE/BRIEDN, 12C
/20°C, 17°C/25°C, 22°C/30CDIEIC &V (BA S, 1990) . ¥ k7%, 25CH LD
IR T, WIRERORE & 72 25 ZHETVTEO R AL BNE S 115 (Beppu-Kataoka, 1998).
INbDZ LY, REREB IOEERRICIIENENEERFEL, MEDNAT
APRREMFICE o TEDLZZLETT. 20X, EENOKEORELTH
BT ARIBEET, #EOEZ OBRBTOAFTICEELRIZL, BiZ, EE0HEIX
AFIx UCTHRIBICIER T2 Z & 8% 0.

UEDX 1, RBOKIRICRTHRIGIE, BESCEEOALRLT, £FREOR
KOBEILL-THERDD, ERICEVEBOABTICKREAZERZ VBT E
LB, T LT, BEEBEOETIE, BERKOTLODDOANTIZHOMHER O
HOFWRL EDIFEEMZ AW 32 L CREE Y, £, BEEEO®EmICB VTS,
HERZREONER L UOHTH, YRNI—ELV- VU EORELERRIZE > TEE
REBERLRD. LENR-T, F2DKERGOEII/NSVEREE LW, &2
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AR, E, #HERBETCORIEEAPEFECHEICR-TREY, BHTY, HEKR
BRLICERET S LHEESINDZEDP2ENIZHEBED TWVDZ EBEHINTVWS (K
&5, 2005, 2003, 2002 ; {7 - 7./ AL, 20052 ; ZiH 5, 2007 ; FbH, 2000 ; @A
5, 2002) . AXTIL, WBREAHF CTEEINTVD FHEZE BT, 1987
~1996 0 10 FR TREOEFEITENIERIZHD (FEH, 2000) . =HF T
i, AT OFTEHR JOUNESAE 4 BTE LTV 2 EH] (- T R, 2005a)
&, EAK, K BV CTHER OBEHENELBEL TV IER (RE
5, 2003, 2002) B3HYV, HIBIZ K> TAEFHOERERLRD. ‘K TiX, WK
34 RUBOKIRIT, INHEHORB~DEEMTLA LR (BFD, 1995) &L &N T
WD, SERERTIEZTORREICE T, RRE (HE) OETICSH L TRAFO
TUTUEBDBWONENDZERHY, ZOZ i, % 91 BLUEROEENSEE
LTWBZEZRLTWS (KED, 2005) . NYRAFED=ALFTR7T Rl
WCRWT, IIFEEHE L TV ARFARIL, HEZEOREBELFICL 2 BRAKREED
DOEBEDPARPRE L 2o TWAFREELRSHD (D, 2007) . V=
AT, ERMEmCE, REERESEML, REBEMETLTNS (BAR
5, 2002) . [UERKENZEI 2BUFRE SR (IPCC) % 2007 SFIZFFR L7 5 4 IRFETE
BEESCRETOEE (TRF, 2006) 1¥, HEREBERAISHETHZLE2FEL
TW5%. Yokozawa b (2003) &, R&F D ERIMRBIRE EFITHE ) [UEELORE
R T 2D DORBEEMA v 2T —FEERL, EEEHOREHBICHEYE TS
5 ANb 9 BETORERIE, BEBRAKESLVEYAEFEOFEHELERLTH
D. #IE - BR (2004) 13, FFEHRIEOMRTEHEZ S LIZ, VoradBIvyrva
VINVOREREOEMEHEL, EHLOLbRBICHERNBBEENERERD I &
WAEETDZE2TRAILTHD. RENE, KEEHTHDIZ &b, EHEINLTHD
SERIN2ETREOEEEZTRITE. LrL, RELEEOEIIZELT, EH%
FEHTDZLOBEBIVREELZEF T LRELWY. Z0X52Z D, R
DEBPHIEKIEREOEEL EO XS ITRITEINIOVWTHLMNIT A Z Lk, 2
HEIT B0 B HEEB LN A B IR U BT b AR TH B L E X BB,

—75, REOREY, [IBZAD L LIEREERLDSNC, FEORSE, FHHHE,
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T, WEEOBFRENEE SN, B OBRROERCEMOAEREFSHIE
SWTEBRING. EREIN-HIT, BEOVEEZHERST L0, ECHENFE
BOICHAE SN BFER, BERAREHEGMIEL TV AR TY, BESARLICE > THl
DEBIZEFENZIBERDD. REERIIBVWTIE, BREIIZETHHIZLNEE

Lv. BIziE, Y= UI BT, 9 AR TANOINENFIREE R ABRE Y
T auhb, 12 IS THRIC L > THEE CHFOMEN TR EEY Vv
2UETEDDE, WHEHREIIAN 3 A, HATHEITN 6 2R ETHEXRT S Z &0F
BETHD. L, FiL, FHEDOEFBOENED TE L SHREICEATND N,
BEEOD D RBIIBARBICREFE-oTWS (ILUHE, 1991). &g, VX TIIER
REAGEPDRNI NG, TOHMRITHKED 10 A0 11 AICEF L, Wik
I HFATROBRICHE > TET T2 (BB, 1987). BRI DM LD 72 DITiTHsE
MBEZESCT ZENE L LD, IXIZRLTEBESZICBNTCE, —ORES:
B ORI CHRETLRT D 2 L IMEEF AR TRARHSH. 20D, ~NTAZEN
TARREGEIE, RHIHTIC L 2 SIS ARTE & (EEF I OABULIC & - THEFIZR/ERLL
Ezbh, HAXTRENRSLHMEZET, £, BV TRRRLUESERER
ETHROHEENLTWND.

N AFEIRNTL, BUREECTHELEETSZENEETHY, TDED
WZiX, AFEE, RECOBEORE, REMEREOBEICHTIKISERLITTD
VERHDH. "UANBELREDODREFDOERIZOWVWT, Y2 yIHUTIE B
ERBENETTOREFHEOEELRIZIT, 15~30COMTIE, REEXRIIBERE
fod 20~25CTELLEND Z LARESN TS FED, 1970) . =HKrF v
T, SIRBOKEBENBERFE LD N RAEEZOFIEZWI & 7b§E», 2\723’&“‘&%05 ‘ZE
KOREFFBEHMBE LV RELRY (FEED, 1992; 324 - ARHS, 1986; NE b, 1989) ,
L, BEIICKYVRE BCOFRHRDOIERERET S (Ito b, 1999) .

THEDNT AREECRBITHRERFTICONWTIE, ‘BF L BHNBE4L TII, #
EEOIMBIZ L > THRBEAPMEESND & EBICRECEFRENERINDZ L (F
fe, 1982 ; H)Il - #5FE, 1992) <0, NTRADOI X TEREL Ky MEIBTH,
INERBENC & > TEBTHHEFOHIEZ 20CITHRS Z LIk Y RA~DEEMSE, 5%
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fER, REEFEMEEINDZE (AFDH, 1994) P@EINTWS. fis, ~NTU X
g0 TIREAT T, EFEIHOFBKN 122 0M, # EEIMEICMA THT
HE 20CIZMETAZLICE D, RA~OEERB JUOREERQITREINIBPREE
JERAHI S5 Z & (Fumuro « Utsunomiya, 1999) <0, ‘W4’ Tik, \INE, MR
DNTHDOFETOEFAPERLSL, NYAFRE L THINERIIHEV B b2
WO (B - NER, 1992 5 BRE - IUA, 2000) ZERHEINTWS. £, AT A
FEEO TIREBA’ RETIE, BHEEOZNIVBPHELLTWVWI ERRERESE
MHADIERPRETH DT, BELHFNOFEMM~OEREFFHANRAREL 2D 2 & A
HMONTWS (BEED, 2001) . ZDX3IT, NURFRIFICEIT DI FREOKRE
EDRPBBIZZ o TRRD ZEONTVARIEDORENBEHFIE & 1TR 2 DB RE
ZRT 2 EITIE, REATHM T ORESEPBER LTV S AIEELREV. Thbb,
NYABBIZ Lo TR REOREFLHDAET D L0 b, U RESE & B
LTI, MEOBIVEDLVICLZRBELLE ZNICHIGT DREREAT —URED
TLlRd. DEREORERICEALT, RERESFIHICRITDREOEXIT, 20C
TRIEXI, 30°CTHH &END (FH, 1988) . 7z, [IBEOE W MK THEE I iz
REZ, REREFIHOHMAELS 2 (FE, 1985 ; B5H, 1990) , F—HURT
LESOEWHE TIE, EE0mWHFLVRERNEWD, RESEFIHORE
FERDBED (UMD, 1998) . ZD X, RERERFIHORIEIX, THXFREDE
REEICREREELRITTIERALNIIENTVD., IXONTARETIE, £
EOREIIH L TRECEENREVWEERESIHLURIIEVRBERG LD L
Mh, BHEREERRIRBEEEFEOL ETEETINV AR TOIXORERTR
MERERET S5 LiE, BORKEEELZIT) LTHROTEETHD L L HIT, HEKE
B X DRIBREFOEELZRAONICTILETHOEDNTHDI EEZRZ NS, L,
NYRATEESNTE DX ORERTHFEZIERE L ORI LR UIcBREITD 2.
o, NUARRICBNTIE, BEOEFPREONEL HEEZERTAEZ LI
WRTHDP, R, BEETNET2HEICE, BREHBREZ TESRYD2L
THOULENRDD. UFEFCBTL2MEBBRIL, ~VARE T, AR =17
ANVERBULETHDZ LAD, 2000 FREAORE TIIBHFELEON IF LR, B
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FikE EORHEPKE V. R, FRMMEREIZ, 2000 RGO L THRETIT 3 552
EBCETERLTWDZ b, B RXNVF—HEITOELBEENTWVE. T FU®
IEEIE TIL, BREEOMEE, BB IUCRERERBLE OBERAIELN, £F
A & BB & » TR RN ZADREFERRINTWS (BA-F L, 1982).
HXDONTARETOREERICOVWTIE, 2 A LA~ AFHOMOKIERKIES 15
~I8CIZHERFL, DIBEIZEHRIEL LTI A LaICET S “BAE OMEREES
BRENENTHDHOD (PR, 1982), FEMAREIIITHI TR,
HAXOXTELRERIL, “BF LREREETHY, siRLz&B0, mHED
%wii%éﬁﬁtw.iiﬁﬁ%mﬁﬁ&ﬁkbfﬁ,Eiﬁgﬁﬁgﬁﬁnﬁw
T ‘WER OFEDLD L LTRRENE AR B35, ZomiEk, R &
EELT, AN 2BMIZERL, REEREPDRWVEWVWIBEELREYL, BHE,
F#MR, —ERQRETOFRENREZ. £, BRATHALWIBEEEFIALT, ~NY
ABIEDOWYMEABRINTND. ZNE TRARTEZ L I, VFHEILBW T,
RARIERIT & [REREFDOEITET 2 REHR 2T 52 E NEFRERED
TOORETHY, TODITE, IXFOKBEISEELNITEIZENERTHS
EEZ2bND. X (RHE, 1985 ; /Mab, 1998 ; B 5, 1990) , £F (Pd, 2007)
BEOU T (B4 - LUE, 1988) ZBWT, [REMEEBTCEEREICRIFTE
BERLNCTHLET, [UREHRERDHIR TR SNIZE 2B & LTHET 5
ZLEDEBERTIEINTWD. £ T, AHRIL, BRIKBEETETTIHINTR
BIE CBEHEIEO FIRES OREBERISEELNCTAILIZEY, BREEEDT
D DNT ZAFEEEMN & [ERMEOEILICKIRT RS EM 2FEL T 5 72D DEREE K
/LD &L B, KEFHFEEL~ORIEE LTI, TF, £5FECRERIN
TVLHIERIBBR(LIZIEER L7z, £7, F2ETIY, £FEELBBERICE > THE
MR TREEZHALNIT DD, EoAT 4 VATHELTBERBB L2,
CHRHE TORBEREPEETBLIVORERLBEICRITTEEICOVWTRELE. £ 3
BT, "UVRLBHTHEE SN EREORBEEDBVNEBELNIT I, £
BEOES, REEEERICRNEELHEL, TNOLERIE L OGN L.
BAETIIL NV R LB TEIE SN EREOIERGHEDENZHALNIT 25T,
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EFHRTORBEPIRZEXICRIETHELRE L. B5ETi, A—#STEH
BE SN I X OEBFTRET —F 2 AVT, EATHBIOREREOERES L 5B
EDBERZERLNCT DL L BIT, ZOBMRENTARBENT D X OETEM L1
BT TEE L.
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B OMBRREIT BV T GATIC L o TEIREE CEET A Z EAEET
HY, TOEDHIZIE, £FHE, RECHEORER, REFERELREL OBEREH
LENCTHRERDD. T RUOIMEHRRETIE, BREOMEE, BIES JURREXR
LSRR L OBEBRENLI, AR L BRBERIC & o THRMREETENT SN
TWD (@A - FE, 1982) .

AXTIE, ALKEEATHEZBZAVWARRICL > T, £FMHCEFEREBE
BRSBTS (4, 1082). 7o, H LB TI% < HTHORE b BEOE
BORERKXCEEL RITT I ENREIN TS (Fumuro « Utsunomiya, 1999 ; Faft
b, 1994). BHFEEO L X TIE, FR (F- KA, 1989) , #ul 5, 1990) , &
& (MR D, 1998) RREDEWEAEME OBRIBELN, AFHLERIRL OMIZ
FERBREIDLDZEPAELMIENTVS. —F, NUAFETOREEEICON
TiL, 2 B LA~ AT AOHORERIEZ 15~18CICHERF L, DIEXEMREE L
T9 A ERIINFET S “BEF OIBEREEFAIBIINTND L0 (1, 1982),
AR TON TRV, RSB 2 REREICY > TiE, #E0LE
RREOINE - REFERTNEZ LUK TH LD, FARIC, BREERELZTES
RODRLTDZLEEBRTIOIMNENHD.

FED (1966) X, BHBREO ‘WHEE BRAEZRKZC=A4F L TERSRICLY
MET2EREZTV, BFHHPLEERRE I COMORBLEEARRELY 3~
4CHEDHD &, FHpE, BIEBIVUREERMEEINDZ L EZHLIILTNA.
TDOZLiF, IFONATAFEIIBT I2RMOKBEREDCEEMR LHRIZI > TEE
TEREEISNDFEEEZRELTWS. £ZT, RETH, FUIIKEE ONDTAEEE
BT DAEFTRE L RBERIC L > THROZRTREELZHLMNIITIEMT, =
NI 4 NATHEEBLTBELRA L L EDN ORI E CORBEIEREETRLVE
ERBEIZRIETEEBIIOVTHRELZ.
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2-2 MHBLUFE
S & VRIS EE

ZERBFENRE 7 —EEFEHES I ER ST DX BIIIKRER &
K (19974 T29EELE) ZHFEL, 1997T~2001FEIZh -V BEBOREREZERIC L
STEZTRBREITo. TRIEE, 1997F1R K UN9984E1, 10CH I TECTD2
K#EE L, ZOMDOERIZONVTIE, 15~20COEHEHTE—L L7z (Table 2-1). B
BElX, E=A7 0 M AREEBRD LT, ENENORERECEET S E T
o7 IR ERICE =T 4 VA THE L TEBH TIMELB%EL, 68 TAI~TA LA
WCE =T 4 L b EERE LTz, BT, B FOREN30CL LT EH/ L7cFTIE,
BRBEOESRCRERL YA FOET =L 7 4 VAOREBIC L > THRE L CRELXE
Bz 72, NYAOAMEICHEIZRWED, BT 0 VAEEEIC LR O—5
WINTARNSNAZR, BEPAKEITOTHEPBERLR2DRWVWISICEELL.

Table 2-1 The minimum air temperatures set for
heating the plastic house in which the ‘Maekawa
Jiro’ persimmon trees were grown.

Set minimum Period of heating

Year

temp. (°C) Start End

1997 10 Jan. 11 May 8
1997 15 Jan. 11 May 8
1998 10 Jan. 9 May 8
1998 15 Jan. 9 May 8
1999 15 Jan. 8 May 31
2000 20 Jan. 10 Jun. 20
8

2001 18 Jan. 10 Jun.

BRITHRE20H B L9508 BIZ/TV, BIEHETIHMES LY LRI, H2EH
RTUERBE SV I~ 2RICENTNERB 2 WE L. RO AER L OREE
BIIBEHBIEOBITIEICE -T2, Fiz, NTANICIIHEEZE T2 REITERL TR
53, LB ATEZRIIMTORP-70T, AEICELERZECEFREIEEN TR
Moz,
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REBEEHLUFZE

RIRIE, HEL 7 mOBRENCHRE LIZRER (BAYEVTR-T2S, 74T ¥ K7
4) T4 T LICEREBEILZ. b DREEZ BV, 1EORRIEEDFELF
BEIE, XHEZEERE EEEZRERKEL L. £, BEORTRE LAK
DEARIRE L OBFRN D, BEICLELRERE BET 7V —7 UV —, K-h/d) ZHEL
7= (ekH, 1992).

AEFOETRBIIIIRBE S 72032 HR Lc. BEHL, #EEDOFEOWN
0%MFEIFELZA L L, MBI, BEEOIEOKB0% NI LA & Lz, AFH
HEDRBRIL, FAENYEEDIAIRZERLTIEREAVCTEN L. KR
R DERRIL, BMOKEE REREEBE (BAE, MITBUENEE - RAEESIN
AT IR RBTRZERT) EROI T —F ¥ — b (LLTF, CO) & 2 RIEMREEED
BlEErEREE LTNE L. T0EHEL, FERBHURICER~MEORELR
BL, TNOLORENEELBEEORTHIREREZA L TWD I L ZHERB LA
BUIARBERHEEGL Lz, 22T, ZOEETERSNIEENER L CHET
ZHRMOB ZRANH, RRNERKN0% 2B -0 2 IINEREHE L, 77,
RSN O INEREKRE CORKEZREATHFE L.

FHRBIUERBEZ1997~2000FICAE L. FIHEEIL, FHEBRMIZIZEL
U 7B t&50~60 R IZ, 18 572V 10K DFRERBE LOFT X TOFHIT OV THELE.
EREBIUCEREL, S0P UORELEE OV I0ERORERFREZICTOVTHEL
o, EREREOFHAIIIT~I0RThH oo, FBERHE EOTRTOERITRED
7z, AR, FBIEMHEAR, FE2EFMRERBS IOINEERNICEZL, b 0HEH
DRFHABIOERRZEH L. 728, 20014EICIIFHER L OERROFEIIITOR
o7,

REDRERIZONWTIE, RELERABMEL1997-2001FICHE L. BEOR
EREPERIZL > TRR 272720, BEHMIL, ZbEVEEICITHHE®KI4A £ T,
ELEVEAICIIEEEBEETTholz. 20D, BRI, HELLHT~LL
71 872 D 10RIZ DWW T, FBA#50 B B 8 X U100 B ICREREMOMER2FTE / £
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ATHEL, TOFHEL Lz, fMBI%508 BE~100A B COMOREDHEMEND
REBEMEZRD .
DERBEHMICIMHVI0REZRY, RE, EHEESIVRABEELRE L.
RENL, LMEFRFZANTEHRE L. BHEERX, FREFRAZ=V =KV E
THEITL, TYZAEER (PR-1008!, 74 2) THIELE. RAEEL REZE
TTHEC2REIL, REMOUIERALAFZ T 7 v Uy —&1.9 mD< /SR RAT —
T —RIRERRREES (MTRY, BER) CRIE L.

2-3 #R

HEFRBN ORFHETCORERENRFHICREITEE

BEB X DOWBRLE» O RFHE COHMBORIEIIEDOFEHEL, RERELV S
RRED T2, BFHIIWTHLORBRXS 2 A LATHo7 (Table 2-2) . FH3H
1, 1997 3 LU 1998 ST BV TIE, HIERIE I0COFEBRK IV b I5CORRKED
FRBEhrofz. LL, BE—EEREOMOEROEREZEDTEZD L, BFEHIT,
RIEKIED 15°CLETHNIE, BRBROBEICKRDLT 2 A 2~3 BLIZERLTH

277,

Table 2-2 Effect of minimum air temperatures from start of
heating to bud break on the date of bud break in
plastic house—grown ‘Maekawa Jiro  persimmon.

Vear Min. air temp. (%%) Date of ,
Set Measured bud break
1997 10 8.7 Feb. 8
1997 15 13.3 Feb. 2
1998 10 9.2 Feb. 10
1998 15 14. 4 Feb. 2
1999 15 14. 4 Feb. 2
2000 20 17.7 Feb. 2
2001 18 15.9 Feb. 3

? The mean of daily minimum air temperatures.
Y The date at which 30% buds break occurred.
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Number of days Number of days

Number of days

Fig

v = 0.1118x% ~ 3.6915x + 53.725

34 .
r=0. 848

32+ @
30 1

24 r o
22 ®

20 L ! L I —

8 10 12 14 16 18 20
Min. air temperature (°C)

y = 0.4564x° - 20.098x + 243.9
r=0. 961"

30
28

22

20 | 1 | l | |

14 16 18 20 22 24 26
Avg. air temperature (°C)

34
32 o
30

24 o0
22 ®

20 1 1 1 1 1 —

24 26 28 30 32 34 36
Max. air temperature (°C)

.21 Relationships between the number of days from start
of heating to bud break-and the minimum, average and
maximum air temperatures in plastic house—grown

‘ Maekawa Jiro ’ persimmon. * and ** indicate

significance at the 5% and 1% level, respectively.
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PRI DRFH F TOBENT, 1997 F£D 10, 1I5CRATHLH 28, 22 H, 1998
£0 10, I5CEMRENEIN 32, 24 BTHY, WEL OHEDHTHRENL-Tz. E—iE
EREDFEROFEREED TS, WEREPOEFHETOREIL, TOHOKIESR
FOEHREBOFHERBNNEEEL 25EAPBH O (Fig.2-1) . £I T, #
BRI DRFHFE COHBOREB L OEHREOFEHEZ ENEN x5 BEI T
Xy TOMDEEE v BERy,, &L, ZhLOBEREHRET IERFNE KD
LA, FhEn () BT (2) ApE{ L.

1 +53.725 (r=0.848, 5%K¥ETHE) --- (1)

vl o T243.9 (7=0.961, 1%KETHE) ---- (2)
(DRI k 3 &, HERELORFHE TOREDNRLEL RO5FEKIRIZ 16. 5C,

THY, TOBEOBEIL24.3 AIKRS. Lo, HBRBRLAD b FEF A E T ORAER

B 16.5CLY B 3ICHET LA 13.5CTH, BFHOEBNIT1 ARETHD. KIEXR

IR 16.5°C & 13. 5°COFAEDBEFBICLERAEOREEIL, BIFEIX 6860.2 K-h/d,

%#135151.2 K-h/d & 720, BEDFN 2% DR o7.

B, WEREPOLREFHE COHMOREXTIRDOTHEL TOMD B L OMIC
IEERMEEIBED b Rxhro T,

Vo =0. 1118x; *—3. 6915x

minl

Vavgr = 0. 4564x,,,°—20. 098x

Table 2-3 Effect of minimum air temperatures from bud break
to full bloom on the date of full bloom in plastic
house—grown ‘Maekawa Jiro’ persimmon.

v Min. air temp. (°C) Date of
ear Z y
Set Measured full bloom

1997 10 9.4 Apr. 13
1997 15 13.2 Mar. 21
1998 10 9.8 Apr. 8
1998 15 14. 8 Mar. 25
1999 15 13.1 Mar. 23
2000 20 17.3 Mar. 18

- 2001 18 16. 2 Mar. 24

2 The mean of daily minimum air temperatures.

7 The date at which 80% of flowers were in bloom.
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v = 0.2756x° - 9.2035x + 123.28

-
r=0. 908
65
/2]
>’ | .y
560
Gy
(o] 55 .
.
(]
E50 -
=
45
40 1 13 I 1 -}
8 10 - 12 14 16 18
Min. air temperature (°C)
y = 0.9236x° ~ 43.626x + 559. 16
0T o
r=0. 882
00T °
=y
3]
© 60
Gy
o
E55 r
E
=50 CY ) o
45
40 | il 1 ] J
16 18 20 22 24 26
Avg. air temperature (°C)
70
65 T ®
193]
F60 I
— [
©55
)
£
;50 B ® ..
o
45 r ®
40 A | - ! J
24 26 28 30 32 34

Max. air temperature (°C)

Fig.2-2 Relationships between the number of days from bud
break to full bloom and the minimum, average and maximum
alr temperatures in plastic house-grown Maekawa Jiro’
persimmon. ™ indicates significance at the 1% level.
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HFLH S EHBECORERENERMICRIZTHE

ERBEXOBFEHA LM E COMMOKEIBOEHEL, FERELD R
RAED o 7228, WFHHIL 3 AP 5 4 APATH o7z (Table 2-3) . FHEAHAIL, 1997
ER L1998 FIZBNWTIE, 10CK LY S I5CRDFNREL, BE—REREDMD
EROFEREEDTH, HIEKEVIBEWVIEERI 22EMBRRBO LN, 72, fHHH
L RFH L OMITITIEDMHEBENRD HiL (r=0.930, 1%KETEE) , HFHILE
WHAIZITERS L REL 25 Z LR & hs.

HEHH OB E CO ST, 1997 £ 10, I5CRBENEI 64, 47 B, 1998
£0 10, ISCEDBEZNEN 57, 51 BTHY, MEL bHIBROTAEN -7, E—E
EREOCERDERZEDTH, RFEHHOHBEHE TO BT, ZOHBORES
L OEHTIEDOFHEPENZEEN ROERBBO b (Fig.2-2) . £I T,
HEHP ORI X TOHBOFKEB L UOFEHRIBEDOEHEZ TNEI Xy, BED
Xpgr TOEDAEE v, BED v, & L, ENOLOBEREHET HEFERE KD
LA, EREN 3) BIY (4) AnFohi.

V.5, =0. 2756x, ,2—9. 2035x, ,+123. 28 (r=0.908, 1%/KETHE) -+ (3)
gt w559, 1 (7=0.882, 1%K¥ETHEE) - (4

() Rz kB L, BEHPOLMBALHE TOREN RS EL RDOFIERIEIT 16.7C
ThHY, ZOBEOBEIL46.5 Bz d. LL, BEH»LMEHE TORERIE
MB16.7CLY b 2°CET L2 14.7°CTH, MHEHOENI 1 BRETHS. RIEXIE
A 16. 7°C L 14. TCOBEDERBICNBERBREOREMEL, AIFE L 43411.0K-h/d, #&
FE1L 35561.1 K-h/d L7220, BREDHFR 18%D 2 o7.

ek, REHMOLMEAHE TOHMOERRIEDFHE L OO B L ORI
BEREBEPRED 2o T

Vavgz=0. 9236x,,,,"—43. 626x

BEERRA SHRMEITORBRENTHE, FEERBLURRARICRETEE
FHRIL, 1997 EB XV 1998 D 10°CK & 15CK & DEEITR W T, RIEXIE
DB EBEII/NEL (Table 2-4), HEOHTORERIZBNTH, HIEKEDEN

X AEERD Lo (F E=0.010). L»L, E—REREDOMODERDHE
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REE2EH5 L, FEEIL BEREREVESEL R2ERBIFEDONTE. —F, &
FHIL, 1997 ERB L T1998 D 10°CK & I5CRDTBATORRICEBVNT, BRIER
P 1 EMRBOMICBN T 1%KE FE=14.170) T, 5 1 EFRENLE 2
EREEFOMICBWV T 5%/K%E (FE=10. 173) TENETNEERENBRE S, 10C
RKOFRERE -, BE—REERECMOEROFEREZEDTH, 2000 £0 20CK
DE 1 EHRE LS 2 EHEEOMOER 52.2% & B o = LSMNE, RIEZEMEVE Y
Ehofr. L, BROZH - HERORBER THLREOLER 2L RBIF LT
BRLZD2TZOT, TRTCORBERT, F1EHRFIIIFHEDLY LRIZ, §F
2 BRI L ERBESY 1~2 RICHHR U, INEHICRIT 2 EF 280, 1997
FEBLV1998 F£D 10CKE IECROZBLOITOBERIZBVWTEIEBDONY (FIE
=1.758), HE—EEREOCMOFRDBEREEDHTH, HERE L OERIIBOLN
PAYIECY

BEORERENEFERIZI>TERY, BEHMIL, HbRVWESICIIRHKER 94
BETThofeZl b, % 100 BETOREDREK & HIEKIE L OBERE T
L7, OSSR, W% 100 B B ORRB JUWRE®% 51~100 BOMORZE B ENE
1%, 1997 EB L TN1998 £ 10°CK & I5CRODEAH ORERICB N T, HEKED
BWIXAZEIIRDOONT (F E=0.175), BE—REREDMOERDFERbEZ O
HEICD, RIEKIE L RERKE OMICIT—EDBEMRERD bivad o7z (Table 2-5).
INFEREHIE, 1998FEDREBR TIXI0CKR LIGCRTEN R 27D, 1997 DR
TIHIECEOERIOCR LY B, E—REREOHOFEROFERLED D L, KX
REPBEWVIEE R 22 EAMNED bl (Table 2-6) . REAFTHNIL, 19978
LFTM99EDIOCK & 15CK & DBIZINTIE, I0CKDOEREI -7, BE—R
EREOMODEROFER L EDTHAITIE, FIERERERFELETHE L OMICIZ—E
DEGEPED bR ofe. £, NHERELT, RFHLOMTEERMENE
» el (r=0.700) , W & ORICIZEOFEEAFE® 511 (r=0. 806, 5%
KETHE) , WEAMNRVWEINERER LRI RD I PRSI,

_18_



‘porxed yoee JoJ einjeredwsl JITe WNWIUTW JO UBSW 8YY MOYS Sasayjuaied ur syeIsumy ,
"(0g=U) ISTFUeeR ,

"}seATely 03 SUIUUTY] PUODSS a8} WO

‘BUTUUTY) puodes ey} 0} SUTUUTY 1SITF BY3} WOL] |

"SUTUUTY} 3SITJ oY} 0} SUTISMOTJ WOIY

0% G 1 (320 E€F €€ (98 v1F 228 (1) 00F G111 T T1F 212 0008 02
Z0F 6T (§°02) LFF O'GT (FFI) 9°¢F T€T (6°S1) 6CF 926 9°0F 89 6661 qT
I0F T'T (6712 L9F €41 (8°91) 0'€F 29 (G°GI) $9F 68 80F L'ST 8661 g1
20F 60 (9°T2) L8T §24% (0°9T) 0°8F H'€€ (9FL) LFF 009 6°0F 66T 8661 0T
T0F 2T (S°61) 9°€F ¥'6 (1°S1) L€F €€ (€% LE€F 8¥%I GO0F 2'€ L66I g1
20F 0T (6'61) €9F €21 (8°€1) ¥ 9OF £72¢ ,(8F%1) 6°GF 889 ,00F 8721 L66T 01
1SeAiey 1B .

Joons mﬁms& v Il POTIRd (I porisd 1 poriog ﬁ w:mm_svoo oy (D) s

1InIJ JO O\ (%) e1el doIp FIniy] [39UST 00US WRWTUTH 395

‘uoumtsied OJT[ emeysel, umoid-ssnoy
OT3seld ur 3es 1InIJ pue yisue] 100ys U0 o3e}s 3INIJ Sunok o3 3uriesy Jo }Je}S WO seinjersdme) TR WNUIUIW JO S100JJ7 %-Z @Iqel

...19_



Table 2-5 Effect of minimum air temperatures during the period from start of
heating to young fruit stage on the fruit diameter and the daily increment
of fruit diameter in plastic house-grown ‘Maekawa Jiro’ persimmon.

Air temp. (C)  Fruit diameter’ Daily increment of fruit*

Year _
Set Measured® (mm) diameter (mm - day })
1997 10 24. 2 64.2 =+ 0.5" 0.53 &= 0.01
1997 15 22.17 63.9 = 0.5 0.53 #£ 0.01
1998 10 22.1 67.2 = 0.5 0.51 = 0.01
1998 15 22.3 64.8 = 0.5 0.47 =£ 0.01
1999 15 23.3 66.3 = 0.5 0.55 £ 0.01
2000 20 24.1 67.9 £ 0.5 0.44 =£ 0.01
2001 18 22. 1 66.5 £ 0.5 0.54 = 0.01

* The mean of daily minimum air temperatures measured for 94 days after full bloom.
7 At 100 days after full bloom.

* From 51 to 100 days after full bloom.

" Mean=SE (n=30).

Table 26 Effects of minimum air temperatures from start of heating to
voung fruit stage on the date of peak harvest and the fruit growth
period in plastic house—grown ‘Maekawa Jiro  persimmon.

Min. air temp. (C) Date of Fruit growth
Year A y . X

Set Measured peak harvest period
1997 10 18. 4 Oct. 12 182
1997 15 18.2 Sep. 28 191
1998 10 19.9 Oct. 12 187
1998 15 20.5 Oct. 12 201
1999 15 19.1 Sep. 29 190
2000 20 21.4 Sep. 25 191
2001 18 19.6 Oct. 1 190

% The mean of daily minimum air temperatures measured from full bloom to
peak harvest.

¥ The date at which about 50% of fruit were harvested
* Days from full bloom to peak harvest.

INFER I BT HDRERZEIZOWVWT, 19978 L TN9IBEDIOCK & 15°CR %47
BOmIic LV B L7z, Z20RERE, BEIZISCRPI0CR X Y &o Tz (FE=6. 331,
BUKETHER) »5, B EEREDMOERDFEREZED D L, KIEKIE L OMIC—
EDBRIBFED b ed o7z (Table 2-7) . REB L URWIEEIL, 1997433 L 101998
FEDICREIBCRTHERETIROD bAT (ENEH, FE=0.863, 0.362) , BE—
BEREOCHMOERDOFEREZEDTH, REATHHOZERE L ORMITIT—EDHE
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Table 2-7 Effects of minimum air temperatures from start of heating to young fruit
stage on fruit qualities of ‘Maekawa Jiro’ persimmon trees grown inthe plastic

house.

¢ Min. air temp. (°C) Soluble solids Fresh weight Firmness

ear -

Set Measured” (° Brix) (g) (x10° g-em2)
1997 10 18. 4 16.0 = 0.2 299.6 = 7.9 3.3 & 0.1
1997 15 18.2 17.7 = 0.2 314.1 = 7.3 3.6 £ 0.1
1998 10 19.9 15.4 £ 0.3 341.4 = 9.2 2.8 £ 0.3
1998 15 20.5 15.6 = 0.3 349.4 £ 12.3 2.7 = 0.3
1999 15 19.1 15.2 = 0.2 345.9 = 11.1 3.7 = 0.1
2000 20 21. 4 17.0 = 0.1 296.3 £ 5.5 3.6 = 0.1
2001 18 19.6 16.1 + 0.4 315.3 *+15.1 5.4 = 0.4
% The mean of daily minimum air temperatures measured from full bloom to peak harvest.

¥ Mean®SE (n=30).

2-4 EE
REFFIIFIELRIBR L DBRIL, bx (AL, 2006) , =K FY (@Hb,
1994 ; Bl &, 1989 ; /NEF B, 1988 ; iE D, 1991) , 7 FU (AR - FL, 1982) ,
Joa (BFEb, 1986) REIBWVWTEL DEFATRINTVS. XETIE, K
KEE 2 KERE L7 1997 EB L1998 FEOFER RN D, WEREFLOREFENRS
TREIUOHFHNOMBAIHE TOREIL, WINLEREOFVEL 2D ZLBBHH
hie, MOFROBEERZEDTHRICERIRO N, £ZT, FBELLLTA
TOERDT—ZZ AT, HBREDPOEFHE TO L ZDOHDO&KER IO
BRIE L OBEREZHEET IERIFRXZRDELZA, TFn (1) BIT (2) oK
EREAFE LN, £, ARCLT, BFEH»OmMBARE TOBKE ZORMOEKIK
BIUOEHRIE L OBRZENENHET D B) BLIT W) 0oZREFRZHE

I ORITAEILRIT 2REEEOHENTORIE L VX HOEFTHEEZTT HOT
HHNB, IFXONTRAFETOBRRBEERL, #HhAETRE L LRESZERAICHD &
BbonznT, ThbDRiL, ~NUAFE F)IIKER LB 2EFHEERARIRL
@%%%ﬁ#k?i?ﬁ?%é&%i%hé.éBK,A?Xﬁ%@®%§%£iw
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BETEEA & KIB & DEIMENEIRR TR EN L Z L 1X, BEHFE#HICBNTY, WEEZT
Bl 2E7TVRERTE ZHEEELTETD.

B (1) BEO (2) RiCK2d e, HEBAAPOEFHAETO LR HER
BEERS L UOEHKBIZFNEN16.5C, 22.0CTH Y, ZOHEOBEITELEN
24.3 BRI 22.4 BIcR%. —FH, @) BEW® ) RNicksd L, FEFH»OHMHA
HETORENELEL RIRBEBIOEARRITENEN 16.7C, 23.6CTHY,
IOBEEOBEIIENEN46.5 BB L UN44.0 Bl2725. LaL, HERE»DLRIF
HECOREBEREMN16.5CEIV H ICEEFITMETL TS, BFHIL BEBNDL
TTHD. T, BFEHOLEEEE COFBERIE 16.7CLY b 2CEATEIE
TLTH, WAL BBAGICBS 2. ZAMETIE, HERE»OHEFHETO
REKIEZ 16.5CL Y 6. 5CHEV 10CIZRET D &, I5CHREDPHE LV bREFHN
6~8 HENZA, 16.5C LY b 3. 5CEV 20CICRE LB A ORFHNEL, 16CITR
ELEHSEOZNERAUTHoZ. ZHoDZ b, “FUINRER DT AFEEIT
RBiT2HEESIELY, HERENOREFHETIL16.5CE Y b 3THEY 13.5CIT, FF
B OWBEAME TIX16.7CL D b 2CEN 14 TCITRE L T, HFHCMBEAILE
CAERBIELRNWEZZLTIN., ZOXSICREEZTIERIZL SBEREDH!
BEAZRELTLLZA, TOEE, BERE) DRFHE T 25%, HFHANLHETE
HFE Tl 18%, MEDOHMZELEHMIT 9% TH Y, KRBV TRD bivk
BRERER, EXXNF—|ZeosTENTHDZEPRLNERST. Kz, N#EER
B L BRI L ORICIEDOMREARD b, T &I, WEAEEDIIRETER
TBHZED, WEEREHOREICTLTOENTH D Z LRT.

FiEIL, BREREDFROBRGED D L, HEREBELABWVIELERL 25ER
ﬁ%b&hk.%%%(w&)@,%ﬁﬁ%@‘ﬁ&ﬁ’ﬁ*%ﬁwf,i&%m@
RBZHHEEEROBREIRED 12~13.4CT LD b 3~4CED LB EITV, FiEHE
REESNZ LE2RDTRHY, AEOFRIZE KT 3.

HEERIZOWVWTUL, BIERIEL 2 KERE L 1997 £ LT 1998 FDFRERMD,
[REDOFRELS 2D LBBOLN. AETRIEBRZTORN 10T, WHREN
DE | EHERME TICER LEREDL, BRRERIABroLEZLND. HEED
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(1966) %, FTEEBRIXFHETRELETEIALRY TE ZAVWT, BFH
P EFHBREACNT TOERALORIREE BARKIED 12~13.4CED b 6.2~
7.2CEDDLEZITV, BATE 10~20 BRICTRTORERERLZZ L 2RDTW
5. AEOBRIITNERLRDH, 20CRECBEICL > CRRIERICR S Z i3k
role. 19T FERBITNIINBET ILCL Y BVREKBORET — 482V Lbd
D, ZOLIRERITIT, ERFELHBEOBVWHAFEL TWELEEZILNDS. W
TIUILTH, TNODORBRIE, IXDOEBERPHALHOREIBEOKELRIT S
ZEERTTHLDTHY, IXOKEIZL - T, EARBRICITERIEET 2 THEES
TFRTDH. F, BIEMRURBIIERRENZREREIVELL2Y, BBRRKIZLS
RIERIBDZERI/NE L a0zl L2, 2000 4ED 20CK T, F 1 EHR L % 2 EHE
DEICBWTRICHEERERPRBOONTZeh6E2 2 L, E1ERRUEOESR
i, FHECEREORE LRELOELSFEE R EORBERKIBINOERIEEL T
WHHBEERZZDOND. WTIIZLTY, 2 BOMRERIOISRBR L LFED
NVIZERBEZRETOILE Do Z L h b, 10~20COFHEDOKIERIE TILAFE
BRPBIEEIINDFEMITIZEA L RWEEZ LN, 72, B2HFIFHET
HYREIZEFIAD BF KTBWT, [RIBEREWEAEPNERSHEZ 52 L3R
HDHENTNDDT (FE, 1982 ; George b, 1994) , HIERIEE 20CLLEITTHZ &
BT HRETHDEEZOND.

REGFELHFERIBE L OMICIIERPIBD bR oTc. IXFREOKE LERIRLE
DEMRIZ2WTIE, RERES [ HOBIEN 20°0C TRIER 15~20°COBEITIBRIE
NBZLRHELBMZENTWS (FE, 1982) . AE T, B 90 HEOEHKIA
3, REKEXNRLEVREBRXT25.0C, TNEEHEVRERE T21.9CThoTz.
TDEHT, REREE | HOEHR[BEIEREM TRE S ER G212 e 72DIZ,
REREBICI > TRERRICKERERPE LSO TIEBRVNLEEZDNS.
—75, FEEIRLEVRRED 15.2 ° Brix ERHEVEBRE O 17.7 ° Brix & O/
‘2, 2.5 ° Brix DERRH o7 —KIZ, HEEEREDORERFITEL LTREREK
PEHTIREREEIHO[BROEFELRT, FIHOKEOHEIIREL AWV
ENTVWS (P, 1982) . REOBEEHMIL, HEKEIZRLEVEBRETHEHR
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%94 BETT, FEENKBORERZIIRTUVRERREIHAEENZY. 20
E5 Rz ehb, RBRRICEAEEOERIY, RERBEUSIOARESEKE, 5
WHEREREIZHEDOD RN L ENERERER I FORBENEE LI AHRESRE X
b3, WThIZLTh, SEORBR T, EEARLEVERX TS 16.2 ° Brix
ZHBZLhb, RELZBRREERL BEEZETIEILOIAREZFLVERERITS
RWEEZDBND. 2B, REEERX, £<OFERTIE 3X10° g cn? IR TH o7z
23, 2001 £EIZIZ 5. 4X10° g - em? SHMDER L W Eh oz, RERZREBRK AL E
ELLTHEAZRLOZINEL, NEINTZREOREHRR D CCEIFERIZE > TR
XL ARBLTE5~6 Tholz. LeRoT, BEEDLHE LIZREOREITFERITH
PhLTIRIERI U Tho L Bbhd. £/, AETII S EH B L TR LEZ AW,
HEEELERMIZA LU TH o7z, LzdS- T, 2001 FiZifthosEk & B2 Y 55
DREFEITTBERIC K - T, REOEHIPEE R o7 FREELRHD. ~NT AR
ZOHFITBNT, NEROT(LRENRMEL 2o T2 (#EED, 2001). KEDHE
RiX, "UAREOIFTH, £FREILI> TIRABEORVWRENEETE D
FEEEZRRLTEY, 4%, RABEIIRE T2 ERZMBETILERDHD.

N AREBICBITABBERE LT, =F Ty FK ICBWTHEERRHRTHZ
EMMEINTEY (KHE, 1987) , 20 LiTiX, EoREl, BRH%RE, ITEE
FORPIREREE L TWAHAIREESTFEIN TS (RED, 1989) . RAETIE, &
BREFTH D 1997~2001 DM, RUBEAVVZ., ~NYRFERHT, REBHETED
1996 £ bIT-oTEY, 6 FEMERL TRIUBZAVER, Zo/, EORENLIIR
DoNZbDD, BEET 2 EOREE LRAE L RAERMITBEI N2 o7 T ¥ Hi
JIRER” 1%, =Ry ‘2K LHERLT, EoVHBICI2REETOEES
R L, HRESNTDIERINDI bOLHESN, NT AR BEMKET
5L ORI RWE Bbhs.

UEDZEnD, "yRRESNTZTF BIIKE ORFR I UOREIIRELE
BRERERD, WM LREBERISCLE > THESNIBEETHE I LBHLNER
o7, REOFERNDIE, 1 ARY= AT A VAR HB LEBEERBEET A% Fil
WER" DAY ZFEETIE, 10~20COEE TORBERKIROREX, REORECIE
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ROBEITITIZE A CEELRWE, BFEHR LOWMBHORRIIIEEL RITT L
RRTHILNTED., BEFREHLTUI, HBRENORFHE CORERER
16.5CL L, BFHLOMBEAGETOEIEZ 16.7CIZT 5 Z & T, EFLHOMED
BLEARBZZENREINED, BEaX M 2EZELT, MEOCHMOKRERES:
13.5C, %EBOHHMOKERIRZ 14. TCIZTIF T, RFEHOMBEENIIIZE A VBT
LRWEEZBIND.

2-5 BE

7% “BI)IIRER” OIHENT ARIFIC BT O REIIEOFKBEELZALNTTE72D,
1997~2001 4EiZ 7z > T, 10~20COFEHA THRIERBEEZEX TETBIURERE R
L. BERWMIIL A LAY =AT7 VL2 WB LIRS L, BERKTIIN
[ROFEREFEERORERELZB L ARHETL L. BY =17 4 VAT,
6 A LA~7T A LRICHRELE. BEOKESIEL, FHIFHER I OHEBEAHORRIZE
BERIETH, NEROFEITIXTLALEE LRV LHESNT. WEHREPLH
FHETBIVEFHIOWEHETCORE L ENLOHHORETIEDFHEL
DEFRE, WIN b ZREFR TR LZ. IhbonERRICL Y, HIERED, #EF
BEA D FEFHE TiX 16.5°C, RFHNOWAH E T 16. 7CO L EiZ, TNLETH
FOHERZELEL LD L OERELNZ. LiL, BEKERINLOENDLEN
ZFU3CRBIV 2 CEAFIIETL TS, BFHOMAIOELEIL 1 BURTHD
Zemh, BEICETDHAMNEER TS E, U BRI ONTAEEFICBIT
HEEKIRIY, $EEENORIFAETIX 13.5CE L, HIFHLEIX 14.7CLT5
ORI EHErEN5.
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EI3E NVABIUBHMTEE LEAXREORBFED LE

NTATEELEDFORERTIZONVT, ‘BF X BNEAL TiX, HLE
OIBEIZ X > THBIMEEEND L LB ICREOEFTRENERIND LHESNT
WA (g, 1982 ; #)II - #a4F, 1992). S HIT, JMREA’ TIEH EEINECIZ
THITER%E 20°CIZINRT 5 2 &2 XV (Fumuro « Utsunomiya, 1999), ‘HATEAE’ T
ITINERLHB AN L - THIE R 20CICER-SZ &2 LY (KD, 1994), FhENERE
DEEMBEIND Z LRI TWA. i, ‘B TiE, EME, MEOWTH
DOFETHEANPELIILL, WEHIIDEV R ROV EDORERH D (5H -
ANER, 1992 ; FFE - IUAR, 2000). 2D XD T ZAFFTE T DU F REDRIE
EREOHEIZLDZEVIZIE, SFEOEVHEEL TS LEZLNDA, REHD
BEOEZERNBERL TWARBEEENR K E V.

BEIREORFTICREREEZRITL, B, AEWOREERINRRBHICRITOIR
EORRSLEFEIIT UCHHEBNCER TS (FE, 1982 ; Fk - TATSE, 1994 ; B85,
1988). E7z, AU METHFEHIBRLERIZL Y REORFOHRADFMERRRY,

CIRRENESBER LTS (F1E, 1982 ; T - ARAT, 1989 ; # D, 1990). v
ATEEESNTCREZICBNTIE, BOBRIIZL 25D, RERRKICEL UI—ED
Erda<, BRIMEESNTZY, HBEWIIHEI 72D 55 (Fumuro - Utsunomiya,
1999 ; I B, 1994). E7z, BHFEORELHE LT, RERRBMHICKIT 2L
RBPBEBTHD ZERERELLT VI ERREENL TS BED, 2001). ZD LX)
N AFIE SNIZREDHRRBED RSB REIZL > T—E TRV &L ROTEHERED
FRELIIRRIRBTOMBMFEZ T T ZLI0E, RERXRFHORENBERL WS L
ZBAbNnD. LnL, IXREOREORMEELIEE L OBRI LR U -HETD
2. El, BFTIE, BRARIORRRRED, EFREDO RSO EHEIE O
{ERBLEZ S (BRFT, 1986 ; mH, 1967, 1982) 2%, FEMICRBIT DA RWREDCR
i, BAFPEATL L DDFBINELORIEREBNE INTWD (RATD, 199%). &
NHDOZ LI, RECRRELEIDOEES & OMICIIFERBRLID Y, U RAFHE
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DREPFELRTNIZ LITiE, REOKRBENBEKTIZLETFTRLTNWD., £2
T, AETIE, NURRELEDX BIIIKER REOHRBSEEZALNCTHI L
ZENE LT, RROFEELREOEEES I URAEE L OBREBHEEOR
ELHELRE.

-2 MEBLURE
M & ER

FE2EDOMBIBIUOHFIETRLEMEIO 55, 1999~2001F 2T ATz
DEANTARE L, AUERICEHSEESNZLO2BHRKE L, REFHE, SE
ORER & I AT ERE O R, BoEOMBB L UFBEIIRLE LB Th
5.

RRE

2000 I REZ2EN 3T TEHERL, ThbDRREZAE L. IHEBIX, ~Y
AR TIIwEBR#%1728 B (9A5R) , BHK TIIMmA®&I60H B (10A308) Z 2]
e L, 2EEBIX, 1EEOBRR»L2AEME (N AR TIAHFA%I86H D9A19R, &
K TIEE%ITAE O1LAI3E) RREEHE L. ZEHIL b, HENRLEAR
HONDIEIZIEY 20D 15~30RFEW L, TOFNLI0RETEERIRY, AREZER
(CR-200%!, I /%) #AVCRESRE IOEERORZ D", b ZRELE. Hl
EEIE, BOMBOERIZE>THELNZa, b ECOEL OBFEERTRRAICLY,
a', b ERCCEIZER L. CCE=-0.097X (tan™ (b*/a) ) +11.69 (r=-0.968, 1%
KETHR) .

2001 EEIZIXAX & bR HZI30B O AREFE CI0RMRET, KRNOYXHHRRER
BERTREZIHYULZVIRERL, REFORREAZCCTRIEL.

RitiEE, RRABEESIURROHESE
2000 ICREFEZRELERELZANT, RHEERIURRAEELZHAELL. £
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HEEBIVRAEECRIEIX, F2EITRLIEZEBY THD.

2001\ IZRFEFRIE LZRERH LT, REBESEZHE L. EOHEICY
7o ThE, v aERHEEREOA XNV —PRRESEERD, TIVB-TERAZE
ERAEFLUPTMEL (¥ - 27, 1990), Z0O#HI0% =¥ /—/LTHH L. &
IZHPLC (LC-10A%Y, &) TITV, BAIESRMIX, & T AIESCR-101C (BE), MHFT
SREFEITE (RID-6AR, Bi), BEFIIEBEAKEERL, MEIXLO0 L nin™, #7
LIBEIXR0CE LTz,

BREOREFELME

19994E1C, FXRVFEIIZNE LZREELAWVWT, NU XK, BHIKE BIZEIRTTO
HEBEZRELZ. REIX, NVAXTIIRMEAEELI8E (VA27TH) I, BEDED
EAEOPLIBEIZSH CAORBELZHN L. R LIZREEDOFHERCCEILRE
THY, ZOFEICHEVRREDRELZINEROTNL20F8ET, FERICE L. &M
X CITBA#181A (11A16H) 1T, BADOKOLEATLL D LIEICH TIOREEL
BEER L. 5 %CCHES, 78 IU8D I N— 1240, TNTFND T N—TI1Z2o0WT
20|, EBRITH L. REIX, HFEEICAN, 3~4HHERBTHLOFEELAKT
HIE L. BULDOHEEEIL, BN DONLED NS DE TH I ~IVDLEREIZ ST,
HETHTERELZD IR IEEENU EORELZH(ILEEL Lz CBEEHD, 1969) .
728, FEREIREFASEEII VR, ENEER T ARORBREFIZITHN2T,
BEHXORBFIZIINIBCTIZIE—ETho .

3-3 #ER
ABHMTOTYRBLEEHE
WMHEAEERL LERBRENLIL, ERICE > TESOBERER 7228, BB
FART & WA 120 BEIBIINTV AR DIE I BEHMR LY bEIETH o 7= (Fig. 3-1). 1
AEANLDOE= VT 4 VAFBEMBIZ L > TAYARDOETIHMEE S, BHKX
EEER U CRBRENIIAR 60 B R E Y, ZEFEEE L IR b 2140 40 B Eh
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-7~ (Table 3-1).

35
30
25
20
156
10

Mean air t emperature(°C)

Mean air t emperature(°C)

Plastic
house

Open
field

Fig.3-1

r Removal of cover

L Covered and started {
heating

R

~O—Plastic house

i —8—Open field 1999
=20 30 80 130 180
Days after full bloom
Mar.4 Apr.22 Jun.11 Jul.31 Sep.19
1 ! .l 1 1 1
Apr.30 Jun.18 Aug.7 Sep.27 Nov.1bH

Removal of cover

[ Covered and started !
| heating
i)
B 2000
1 1 L 1 1
-20 30 80 130 180

Days after full bloom
Feb.26 Apr.16 Jun.5 Jul.25 Sep.13

1 | ! | !
I T T T T T

May 3 Jun.22 Aug.11 Sep.30 DNov.19
r Removal of cover
| Covered and started l
heating
-4
r 2001
=20 30 80 130 180
Days after full bloom
Mar.4 Apr.23 Jun.12 Aug.1l Sep.20
; f ; f } ;
May 1 Jun.20 Aug.9 Sep.28 Nov.17

Seasonal changes in mean air temperatures

throughout fruit growth of ‘Maekawa Jiro’
persimmon trees grown in the plastic house and
the open field. Each plot represent the average
temperature for 10 days.
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Table 3-1 Growth stages of fruits in ‘Maekawa Jiro’ persimmon grown in the plastic
house and the open field.

e

Treatment Year Date of z Start of coloration Period of harvesting
full bloom

Plastic house 1999 Mar. 23 Late Jul. Sep. 6 — Oct. 18
2000 Mar. 17 Middle Jul. Sep. 2 — Oct. 20
2001 Mar. 24 Early Aug. Sep. 14 — Oct. 18
Open field 1999 May 19 Early Sep. Oct. 25 — Dec. 6
2000 May 23 Early Sep. Oct. 27 — Nov. 24
2001 May 21 Middle Sep. Oct. 30 — Nov. 26

? The date at which 80% of flowers were in bloom.

- 8 r ~0O—Plastic house
E 7 - —@—Open field
©
ey 6 r
© =
[0} ~
2% 5 r
2 e
=
T &
S 3 r
g
s 27
[ &)

1 1 1 i ! 1 1 l 1 ]

130 140 150 160 170 180 190 200

) Days after full bloom
Plastic Aug. 20 Sep. 10 Sep. 30
house L ! 1] 1 [ 1 1 1 ]
Open 1 li 1 T 1 T T 1 T i
field Sep. 28 Oct. 18 Nov. 7 Nov. 27

Fig.3-2 Seasonal changes in skin color in the apical portion of
‘Maekawa Jiro’ persimmon fruits during the later stages of fruit
development. Fruits were taken from trees grown in the plastic
house and the open field in 2001. Vertical bars indicate SE

(n=3).

RREBLUREEEEOERHEL
RECEGHHBINICCETH 2 LRD2ETHY, TORIE, ~NVARTIIS A
BT, HREIRTAHDIEEMX IV S 20 HIZEEN-72 (Fig. 3-2). £, NV
ARDRETFOHRDODEEBOEITLESIHTH 7.
B 130 BLUBORERESEOEELTZLEZA, MREL Y akE, 7 RUMRE,
REOIEICE N2, YaBEERB LU TR — VI LEBRICE TR -

_..30_



7z (Fig.3-3). $72bb, BHIX TR 130 HORRTY a R T Uk L 25
LV b\EL, £0%, 7T RUBELREEXISIERIOTHERE L2, v a I EENE
LIZONTHEM LTz, AU LT, T RAROAFELHERT 180 B = TIIMuE L,

THURBIZ Y a EXRESEINT 2—F, 7 F UL REXDO TR Lz, £z,

BAERICBIT 2 a ORI ED D EIEIL, BHIR D 66%IZx LT, "I RAK
TIEENL Y BES 57% TH - 7.

160  —o—Total sugar —e—Sucrose Plastic house [ Open field

—m—Glucose —&—PFructose /

—_
IS
o O
-

—

[=]

[=)
T

B
o o

Sugar content (mg-g 'FW)
o
S
¥

D
(]

M

o

130 140 150 160 170 180 190 200 130 140 150 160 170
Days after full bloom Days after full bloom
Aug. 1 Aug. 20 Sep. 10 Sep. 30 Sep. 28 Oct. 18 Nov. 7

Fig. 3-3 Seasonal changes in sugar contents of ‘Maekawa Jiro’ persimmon fruits during
the later stages of fruit development. Fruits were taken from trees grown in the
plastic house and the open field in 2001. Total sugar content is the sum of sucrose,
glucose and fructose contents. Vertical bars indicate SE (n=3).

e RABES L URAEE & OEE

EFIEADREIZB T, REHO CC BELREEXOZEN & OBICEWEDFEE
BRI bz (Fig. 3-4). RIEFH O CCENR CREIZOWTHRZHE Lz 2
%, REHO CCEREERO (CECBRR AT AKSEHE LY bAS <, RE
TR B A ARORES, RIEHE i L T REBOEEOETSERE DR
20 LB LRSI,

AP OREHD CC ELRHEELOMIZLECHBBERERBD DL
(Fig. 3-5). CCEAMIEVREDREL L RETOBE, 7 AEAEHE L) b5
Moo, LinL, BEOEEIEAR CCIE 6.5 BEORETIE, FENCEERORE
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EWXRBERBOZEN/NEL, £z, REFHTEWTIO CCETHHEROEE OZEIT/
Ehof. Fiz, NURAKTE, REBPLREHOEEIIRERO LI ~T CC
B & OMBEREN E»- 72, —FF, RIEES CCIE & FHEE & OMICITA OB BEN
B bz (Fig 3-6). CCEDE LREIZOVWTAY XX & EHIK ORI & ik
THE, NURRKIZCCEIZPIPOLTEMX I D HALPICRAEEME) 7.

6 @O0pen field
7=0. 878" (n=30)

OPlastisc house
r=0.710" (n=30)

Color chart value of basal fruit skin
[

1 2 3 4 5 6 7
Color chart value of apical fruit skin

Fig.3-4 Relationships between skin color sampled from the
apical and basal portions of ‘Maekawa Jiro persimmon fruits
at early maturity. Fruits were taken from trees grown in
the plastic house and the open field in 2000. ™ indicates
significance at the 1% level.

BT HNC BT D REH D CCELREHBOEN L ODBFEE Fig. 3-7 IRLE. K
FITIE, ARWTHOREE L BT 5728, Fig 3-4 ORBWIHFICE T 3 EIRERE
FoR LT, BHXOFERIY, REAEORZEICE_RTREICEAR. £z, RERE
REFOFEOETIIZERBETHY, MED CC EIIBEH O EIRERITE
LB L. AU LTAY AR T, RIEERO CC ES 6 LI EDREITH L
THIELTWEHEREL, INLZRAENENDOBRIILERER, AELZREOR
EEOECEIIRRBIBOLO LIZIER U Thotz. LirL, REED CC EiTE
FHOEIRER LD 237210 RICHfL, 2 BEOBICREHOEANEATZ 28
mENiz. =, NUVARORMFEEIIBEHROZN LIFIEFR L THY (Fig 3-8),
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RAEEIINTZAXDIE ) BPBEHX LD §00E -7 (Fig. 3-9).

23

21

19

17

15

13

Soluble solids (° Brix)

11
23

19

17

15

Soluble solids (° Brix)

13

11
23

21

19

17

15

Soluble solids (¢ Brix)

13

11

21 1

r Apical portion

- OPlastic house
r=0.739"* (n=30), e

r @®0pen field
| r=0. 699" (n=30)

" Equatorial portion

OPlastic house
i r=0. 601" (n=30)

. L r=0.760""(n=30) ,

r Basal portion

OPlastic house
r—o.axs (n=30) %
L ] e ©

A )
[ ]
*@0pen field
, . r=0.626" (n=30) |

3 4 5 6 7
Color chart value of apical fruit skin

Fig. 3-5 Relationships between skin color from the

apical portion and soluble solid contents of
the juice in the apical, equatorial and basal
portions of ‘Maekawa Jiro’ persimmon fruitsat
early maturity. Fruits were taken from trees
grown in the plastic house and the open field
in 2000. * indicates significance at the 1%
level.
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Fruit firmness (X10%g-cm?)

r @®0pen field

/ 7=-0. 591" (n=30)
I ®

L o© T;yﬂ

o
- OPlastic house o ©O
r==0.601" (n=30)

3 4 5 6 7
Color chart value of apical fruit skin

Fig. 3-6 Relationships between the apical skin color and flesh

Color chart value of basal fruit skin

firmness in the equatorial portion of ‘Maekawa Jiro’
persimmon fruits at early maturity. Fruits were taken from
trees grown in the plastic house and the open field in
2000. *™ indicates significance at the 1% level.

8 -
o Plastic house
A ® Open field
6 -
)
5 -
4 | Open field

Plastic house

l 1 1 1 | 1 L ]
1 2 3 4 5 6 7 8
Color chart value of apical fruit skin

Fig. 3-7 Relationships between the apical and basal skin colors

of ‘Maekawa Jiro’ persimmon fruits atmid-maturity. Fruits
were taken from trees grown in the plastic house and the
open field in 2000. Regression lines in the graph
depicting the relationship between the two parameters at
early maturity of fruits are redrawn from Fig. 3—4.
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23 r

o Plastic house

01 L ® Open field
=
& 19 f ° .
o o
= & o Q, . o0
< 17 o0 8°
: ®
:5 o 0830 .e‘.
: g o°gte *
=15
e
B
w2

13 -

11 1 L | 1 J—

3 4 5 6 7 8
Color chart value of apical fruit skin

Fig.3-8 Relationships between the apical skin color and
soluble solid contents of the juice in the equatorial
portion of ° Maekawa Jiro ’ ©persimmon fruits at
mid-maturity. Fruits were taken from trees grown in the
plastic house and the open field in 2000.

9 ~
oPlastic house

~ 8 r ® Open field
£
[}
w7
5
X 6 ®
7 ® o9
o L)
g 5 b Q) ' e Y [ ]
A L™ o
- @ - @ ® o
+ L @ L0 0 ®
Z 4 o °
=
& ° ocoo e

3 L @0, “0°

(o] P ®
2 — 1 - ] ]
3 4 5 6 7 8

Color chart value of apcal fruit skin

Fig.3-9 Relationships between the apical skin color and flesh
firmness in the equatorial portion of ‘Maekawa Jiro’
persimmon fruits at mid-maturity. Fruits were taken from
trees grown in the plastic house and the open field in
2000.
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REEOEELME

NTRRK, BHELEBHIZ, TNTHONERICRT5HFIET TIHRLEEOEL
BEOEART, "NVARXTEER 3 BRI 30% B2, ThUBELEMLE
(Fig. 3-10). EHIX T, CCME 6 DREETIIREH M FITHMORERRE O LT,
cmﬁ7&8@%%?m%ﬁEﬁﬁﬁ@monfﬁkféﬁiﬁ%mLt.

100 . r Open field
Plastic house

L % | ——Skin color 6
) —&— Skin color 7
E 60 | —&—Skin color 8
o
=
E 40 r
[
(@)
w2
20 -
0 ] O] ! I ! L Ll @
0 3 7 10 0 3 7 10
Days after storage Days after storage

Fig. 3-10 Changes in the rate of softening fruits of ‘Maekawa Jiro  persimmon during
post-harvest storage. Fruits were harvested at mid-maturity from the plastic
house— and the open field—grown trees in 1999 and stored at ca. 25°C (plastic
house) and ca. 15°C (open field), respectively.

3-4 EE

AFDEIITHBII > TRENEFECTIBEDORETIY, FAOEITE & DICHE
DERR L ORIRELSEL 5. Z0kd, BEOEAER, REOKMELTE
TOIATEDRIERELRD. SbliZ, REBRZOREBEAECEHTHAIL L,
HOE—EDERAELRDZLIERMESL LTONBEREEZREL TS, Z0L)
RIEMD, BREOFEREBICBVTERSE CCAERESh (LI - $57k, 1980),
2z, FLVRECHEICOVWTIE, BEBIIC CC DBIZEA{ThITEY (Kondou b,
1998), ThHZFIAL CTREQIWNEEEDORENREN TS,
ZITEREIIBWVWUL, IXREOCRFOEGELEESIVCRAFEE L OBEE
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FRELZ. TORER, "VARLBHETIIAEEOCRRIZEVAD Y, BHRKIZHS
TN AR, BEIG D OREBEENMEWVZ S 2PD O TRERARDN S TV L3
BRoMmE o7,

REDEBEI/IBE OBERKIZBEBLT, I¥x ‘BE Tk, BERIEXL 15~30COHT
A DOETAAEIZBWT, I0CEZEDABRR TERRENS Z EBREINTWA
(Hf, 1982). REBENIFILRALIBT ) A RTHBE UL 27 HUITBNWT
X, BERA ORFOFEEIL, KEOBR/EN 20/15°C, 25/20°C, 30/25CD
JEIZEWZ EBRHEINTRBY (FAD, 1994), 2D ki, REDOIuT /A F&E
BREBWVEEC L > TIRlEND Z L 2RT. £, EIIREE Y VY 2 7 OB
DEEFOIaT ) A4 FEEIX, REEOBEEN 20C, 15C, 25°C, 30°CHNEIZEW
TEBRREINTEY FHED, 1970), ZOZ b, ViavIhricgitsin
7T /A FERDOERIZ20CEETHD L#EEIND. —F, RRAERT VT =
YTHBHTRY (AR, 1996) BILUY I (FEED, 19872, b) WBWTIE, v
ARBIZL > TEFEORKENREDE RAFNIRENNETE 70, BHEEL LD
LERBEND LESNTVWD. ZhbD®mER, REOER LR L OMICTIIERER
BERAHHZLERL, RPECEZORBIIEAICMANCIERTIZ L 2TRL
TW3. |

2001 FOFETIE, "VAROREIBHMEOLHIY, MARBH TR LIZEA
RPN EL, TOROFADETHELNTHo7. KEICBIT S 3 MEOEFEH
Y, BEHRTIIREZEET TRIEMET LAEDZ 9 A LFRHTH-7=DIiTxf L,
NYZAXTITEEHD 7 EHRE~8 A LATHo7. ZDEIIL, "UAXKDRER
RHIIE AR BRI CTh oo, FAMHBDLEOROECOETIENT D
NEEZLND.

2000 FITIE, ARRATEA L FHID 2 EICHT TREZEIL, REH CCEL RITHE
ERIURABEE L OBKREHEN. TORE, "V AROREIBHEXOREICHL
_RC, REOECE L RRNEEPMEI -7 b OOEEIIREU LOEET L. BE
FENCINE L= RETY, RIEEH CCED 5 U ETHNIZ, BER I OEED R T+4
 RABEELTCVE ThLEOI EnD, 1A LACIER D, TA50~8 A LA
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ICEEPIRE DN AREO ST FUIKER X, FEOETITLRTEED LR L
EREEOKTAMEIANCE Eir & W I BB Z T~ T LRI, 2ok ik
BB, REOFANERICE > GRIMHE SN Z ERBERLTVEEE X b
.

RO DA E TOHMIZ, BHEKO 174 BIZH LTAYRKTIX 186 R T
HY, "NTARDIEIRP 2 BEEN-T. L ZAD, PE (1982) 1%, X BEF’
EEDATHHEI, BHEE IV LATIAFEREDIZIDBEN T EHEL TS, Z
DE I RFR—EIZIIREHORTBESLHEOEVREFA L TV HEENSE X BNS.

N RETH, BTEE CC B 6 BRI R A E TERS TR &, #ETRILT
DREVPEZEFBEL, £/, CCE6 TIRE LNV ARXDRREL, 25CTHRKT D&
3 BMITEILT AREN 0N LIZELE. FBES (2001) 1, JTIREE OTX
BERRDPTELLTVOE, KRHORESRROEENREICEET D7D TDH
HEBRTNDS. REDONYZARIZBWTY, FERBHUEORENELHELT
BY, NUAFIEO JIRELE LERC, REIRROEEEZTICVWELDLE
DD, Leh->T, WERZFRITRTIHE, NUARED #i)IIKEE T,
RIEECCHERD 6 IZET HDETIKINHET RETHH LEZILNTZ. ThbDI Lk,
INEEHORTEERRR D CCHEIL, BHEERED 6~TIIXHL T, NUARERET
5~ THhodLEZDND.

RENDY aBEOEBNRE— Vb NT AR LBEMR L TRR o, BHREORED
VaEEEIY, FEOETLE L BICKRLITHEML, BH (1985) 23 KE THRLE
BRE-ELZ., ZRIZHLTAHATYARORETIE, ¥z EEEIIRAERNCARIC
EmLlz, BMXOKRIIECHBHLUBET LEZOIAN L, NTARDOZIIIES
IO E<HEB Lo L2vb, ZEARBHLBEOSEDOEREN Y XX L Bl
ROREDY a FERAFZ—TENE b L LIz B ONS.

SR LFERH L OBRIZONTIEIW o 0BERH D, EL - (LE (1988) i,
) Y ARROREORIEHIRMER 2 £EN DR CTHE L, &880 IRz
BR200, EFECED5Y s BORSIIMESHIRIESEEA - L FHLMCLT
Wo. i, IWAS (1988) IFHHCEA LTV Y v ITREORBERE & EE0REA
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B e OBRIZOWVWTEIRN, RERENMRVIZE YV aFEOEENEm< RO LEHLR
LTWa., 7o vay IR THRROBRIBESINLTND (BAD, 1994). &
NOEDOZEnD, BOREE, EONSREELETEES L& bICHEPREDT
WEBFERIE, TOFER, RE~OEOCERBED L, EOHEHENEMNTIH0D L
WEIND., Z0XOIE, ERABLEREL OBICIIEERBERS Y, MEOCBEFRE
BAoMMZT BRI LT, BEZEDITZOORBEREDHRBOBER KO REOEH
BEOCTOOERNMALRS. AETIE, "NVARTREDOY aFEENRRITHE
MUEEDT= 9 A TADOFEHTIRIL 3 NEL B 2CHENUT THolz. TDZ &H
5, FHKIRM 25CEBZ D &5 2@miRiE, WFRED T = FEERITH L THfIEIC
ERTDFEENBWVEZ L bz,

UEDZ &b, % FUINREE OREOER, REOEEEB IUCRADEKI(L
i, WINbLRIBEEBEFERBEREFOZELBHALN Lo, BRDOKESFEDOL &
TEBTHNVAEBEROREICBWVTHROKENRRE R o2 21%, REFHEDOE
N FREORBICRKISTHELMNTT 5 LBV T O EDRERENC RS L&
Zbhb.

-5 BHE

N RAFEEOH X FIIRER TRITDREOHRBEEZA LN T H7d, 1999
~2001EIChz > TREDER, REREESE, RTEERIOCRABEL BHRED
RELHELE. AUARTIE, LA EAICE =V T A VA5 HEB L CTEE#TINEZ
Bt L, 68 LA~TA LBICE = AT 4 V2 EBERE L. £EFHETOFEHKIE
i, THEERT EBRI20 A LRI N ARBBEHE LD bEN o7 N ARIZBITSE
EEAHIIEREZI0AE CEME LV L2081 8B, ZFOROFADET HHEHKX
FVHBEONThoT. REOVaBEEEIL, BHXKTIIFADOEITLE L biThaIZ
BMU72, N AR TIImBEE180 B £ TIRIF & A SN, BAERICR->TA
BIZEM LTz, A"y ARORREX, REHICBT2REOFAEISEMX IV HIED
otz THIIREOEGENBEINC /25T AR TIE, BRIZE > TEEDET
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NHElI SNl EEL LR, UL, "NTAROREX, BESCEEDRTIIE
WX DRy M E T T LIS RESEA T, M EORER, AT ARESN
EuE BRI ORET, BHIEEEODOICHATREER STV S b b
PEENE, BREEMEVEHER AT L 0D, TONEESE, REMORK
DEBENCHETI~6IZ o TRREREZ X DL,
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BA4E NVABIUBMTERELEZAZTRZEDEKREKE L OER

4-1 #

AXREOEEHIL, BROEFHLZRERRBIY, TLRIOREZE 14,
DB OBEHZEIHE LT, 3O0XF—JIIKaE&h GE, 1980), AF—Y 7k
WREEREGREOBESFAEINL TS, BERESE ISV TUX, BEN
20°C TTRIRA 15~20 COBAICREERIZEN (FE, 1982) , WEEZEARKIELY
3I~4CED D L RERERIMEEEND (EED, 1966) . REREFE IHITBVTIT,
RERERIT, 20CTRE SN, 30°CTHHEND (ED, 1988) . 72, [KEOEW
IR THHE SN RERR, REREFELHOHMREL 72V (JRHE, 1985; 8 5, 1990) ,
[F—H#% T HIEROERVHIE THRE SN REDL, RERESTIHOER? S S ()
b, 1998) . T LS, REREFIHORRIIVFRECEKRERICKERE
BERETZERPALNICESNTND.

1 B EA» LR ZHIET 5/ 0 25D BiIIRER VX 0OBRTEERITII ATH
TINERIIT 10 B EBOTHY, BEHEEICHEDEENTH 1.5 PABIT 1A
BN, IRBHDZ D, NT AR EEMERE LTI, RECATHRTORES
EDSED Z LITRB. BT, NUARE L BHSEOESEIESIIRIT 5 REMER
T—UOEWS, BEOREDERIECHENERZ OO LTV IFEELDH .
EIBEIRVT, NTARFESINE FI)INREY ORBHIOREIT, BHEEOLD
ICHRTERENI TV EEBELMICL, X, NTARETE, RROFEH
NEEOEWEELH 2P 10, BRICLAFAETONRI—ETHLHILE
RLE. LA L, BREQIBEKEBHEICEI 5T AED X & BHBE N X OEEE K
EAT -V 0L OKIR & OBRICBWTENT LE@EIRRE S TRy, £27T,
REREKRNEBRICZDHREE 50 BURICEE LT, NYAELRBHTREINE
BRI » 5 OREEAL RIEL OBRLATLE.

mnji

4-2 MEBIUHE
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S L URIEEE

EOBERIOEIETRLAES X BIIKER iR (19974 T29FE4E) ZHRL,
U REIZBEMBEEEIR S L, REME KR L OBREENT Lz, F2EORKERIC
RLIEERY, TRTOERTEESKET LTWERBAL00 8 B ORE, MBA#£51~100
HOMORZRHENERS IOCREATHH (HHEENOIEREHE TOBER) 13,
FNTH63. 9~67. Tmm, 0. 44~0. 55mm-day ™ '3 L TN182~201H T o 7= (Table 2-5).
WFNLBERER IO = VT o )V AEEH L OMICIT—EDBRBIBD bR
Mol ZEMnD, NTARTHE, BEREBIVOE AT 4 VAEEHRRBOEBNZ &
BLTENEDT>ORERBRXOFBET —F 2 AV, —F, BHKX T, ~"v AKX
EHUTINEEEDEDBEDIL, NUAERELZEBICEHRETERL THD3
BHZ DWW T1996~2002FE DTMEIZ DTz THRELEZET —F 2 AV, BEEB T OV
THREITRT.

BEEER I OWE AR ERAROELEL, F2EOMBRBIUHEICRLEZLE
DTH5.

REBEBEBLUFE

NTRAR, BHELEBIZ, HOMUHT VLY 10RIZOWT, HHE%
50725 10H Mg CRENEH E TREREMOBE2FTZ/ FATHEL, TDF
BEZRERLE Lz, RRAENEE, 108 HORREMEZ10TE - TRD7=. BEHR
kY, REAEMEN. SmU TOHMEZRERRFEOHE Lz (EH, 1990). 5l
Vo, INFERRREIC SN - D EEDIORICHOWTERFREL, Fh b DOEHE % I
HoRZEE LE.

FUERXROSTRAIEL, F2EOMBBIVFECRLEZLBY THY, BEHK
BIZOWTCHHBEHZER S LTI0R MR CES LAETHEB LB FORIEELEE L
FRERE L REZEENEL O ORI OWTEN L. REAENER L URIA
DI0HMRTER LT —F1%, WINbERT 23200 T —F Z 1 ODREITE
firk L. ¥4bb, £, ME®51~608, 61~7081 X U71~80B D3 >DREID
ERAEMEBLOREOT—F 2—FE LU TEIFL, KR, 1OB#HZ35 LT, i
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%61~70R, 7TI~80HBLUBI~0R DT —F % —fETH LI LI IT, ERFEHZ
THOLTHT L., 3ODREZIDOBEMIZELDEDR, TriaTUIh v DHRHE
BB IUOREH L R L OBEREPET LI-HEICBN T, [IEEZXSTH2HEME,
EREROFEEENENFTTERERDH B LIEHIhTWaZ E (HED, 1984) £EEL
iz HTHD.

32 r
—O—Plastic house

30 —8—Open field

28

24

Mean air temperature (C)

20

18 r

16 | ] { Il ! | il ! 1 1 | { 1 1 1
50 60 70 80 90 100110120130140150160170180

Days after full bloom

Fig.4-1 Changes in air temperature during the fruit growing
period in the plastic house or open field in which
‘Maekawa Jiro’ persimmon trees were grown. Each point
represents the average of the mean air temperatures for

the past 10 days. Vertical bars indicate SE (n=7).

4-3 fER

BERBLURERHEME L FHREL OB

MR EA L LTEH LEEHRER, ~NYARICBWTIES A LA~THAOMH
BEf% 121~150 Ric v —7 L 2o 72, BHIKIZRBWTIL 7 A FR~8 A FADOHFE
51~90 Rizt’™—2 &7zofz (Fig. 4-1). TaRH] & INEREH OEHERZ, ~TART
IZ3H2TRE 1084 H, BHRTIZSA18ALILAORTHY, NV ARKDPEM
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KEDZhZh5l B 36 BRrot. —F, BEEASHEOTHEL, ~YAKT
1191 B, EHIK CIZ175 B Th Y, ~7 A KAEHIK D 16 HE5v5 7 (Table 4-1).

Table 4-1 The developmental phases and growing period of ‘Maekawa Jiro' persimmon fruits in
the plastic house and the open field (1996-2002).

Plot Date of full bloom® Date of peak harvest'  Growing period of fruit®
Latest Earliest Mean Latest Earliest Mean Max. Min. Avg.

Plastic house Apr.13 Mar.17 Mar.27 Oct.12 Sep.25 Oct.4 202 182 191

Open field May 29 May 7 May 18 Nov.19 Oct. 24 Nov. 9 185 167 175

? The date at which about 80% of flowers were in bloom.

Y The date at which about 50% of fruit were ready for harvest.
* Days from full bloom to peak harvest.

N ARORZZ, FE%Z 70 BETIIFEHROEN L VS, TEEER 80~130
A ORMIEFAAER TREN e h o7, TR 140 B LRRICIE, BRIV ARLY
BEBRKREL R0z, UL, NEHCBITARELX, BEHXIZ85.4 mTHY,
UARITEHMX LY KEL 94.7 mm Tholz (Fig. 4-2).

BERBENET, N~UVAK, BHEXE HICHEEZBECHEo TR L, —EDHMH
EVVETHB L%, BUEMLE (Fig 4-3). REAEMEOKREZ SICL-TESE
REHZEDTDE, REREFIHBIVCEIHOBEKIL, NV ARTIIEATH
102 BB LT56 H, aﬁﬂﬁl:ﬂﬁc%hfchm BREW36 BThHoT. REATHHD
BEPLREREFE IHBICEIHOBREEZZELSIK &, FOHOBEHIL, ~NVA
Xi¥ 33 H, EH#XIZ52 B ThoTz.

BERESE | XKD RHAORER LUEHRIRIL, ~NT AKX TIEENEN 65.8
mm (F5BEH% 100 B) & 25.9°C (/fBE%E 91~100 B Of), EHX TIXZ £ 62.9m
(FERE# 90 B) & 28.1°C (&R 81~90 HOM) T, BERIEINVARDFRKEL,
EHKIBEBEHROFREP-oT. RERRZIHOMOFEHRIRIT, BHEIX
26.0CTHY, "NVARTRBEHERIVEWV28.1CThHh-o72. Fo, RERRELH
230 BRI RER L OEHRIRIL, NV AKX TIXENEN 81. bmn (FEBEAE 160 B)
& 27.2°C (FBE# 1561~160 A OH), BEHE TIZEALH 70. 2mn (GEEAE 120 A) &
25. 2°C (7%E8%% 111~120 HOR) T, "V AR TRENKRE L, FHRELE, -T2
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100

90

(mm)

80

70

60

Fruit diameter

50

40

30

[ —0—Plastic house
—@—0Open field

1 ] L | ! 1 1 ! 1 ! 1 1 L L ]

50 60 70 80 90 100110120130140150160170180
Days after full bloom

Fig. 4-2 Changes in fruit diameter in ‘Maekawa Jiro’ persimmon
grown in the plastic house or open field. Standard errors
were smaller than symbols in all cases (n=T7).

Daily increment of fruit diameter (mm - day™)
o
'

—O—Plastic house
—@—(Open field

1 1] it | | | | 1 I} L L L ! J

60 70 80 90 100110120130 140 150160170 180
Days after full bloom

Fig.4-3 Changes in the daily increment of fruit diameter in
‘Maeckawa Jiro’ persimmon grown in the plastic house or
the open field. Each point indicates the mean of daily
increment of fruit diameter for the past 10 days. Vertical
bars indicate SE (n=7). The growth period of fruits with
a daily diameter increment below 0.3 mm, as indicated by
the horizontal line, is defined as growth stage II, and
the earlier and later growth periods as growth stages I
and I, respectively.
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N AR THRERE 121~150, 131~160 8L 141~170 B, BHX TIEHBIE 91
~120,101~13038 LUV 111~140 B ORI R T 2 R B HEINE & FHRIE L ORI,
FNENEOHEENRD b/ (Table 4-2). ZDIZ &I, ZhbORHOKERE
5L REOCERDIRISND Z L 2RET 2. FEORD bR SREHIL, ~T AR,
EHXEBICREREELIHEFNOENMEEF ThoTz. TN OOBHICRBITAE
EOBBRERRLIZLZA, WTHNDORBHIZEWT S —REUFR TR S 5 BHRIFHE
Doz (Fig 4-4). —FEFERXDEZIINVARREHRR LY K&, ~"v AKX
BHX LY REEXRICHTOIRUEOEENRENZ B RENTE.

Table 4-2 Relationships between the daily
increment of fruit diameter and mean air
temperature in ‘Maekawa Jiro’  persimmon
grown in the plastic house or the open field.

Days after Correlation coefficient (r)
full bloom Plastic house Open field
51-80 -0. 089 -0. 197
61-90 -0. 155 -0. 204
71-100 -0. 180 0. 065
81-110 -0. 250 0.173
91-120 -0. 051 -0. 587**
101-130 ~0. 257 -0. 697
111-140 -0. 351 -0. 445"
121-150 -0.519" 0.106
131-160 -0. 759™
141-170 -0.575"
151-180 0.023
*and ™ indicate significance at the 5% and 1% level,
respectively.

REAEMELBEERE L OBR

REHENED, BFORELZEE LU CEEREN 2,300CICETAETIE, @
HX & HEEEEDCERICONTUZIZRARICERIZIET Lz (Fig. 4-5). Z0ME
DORERHENE (v) LEEERE x) & OROBERIZ, T AKX Tl y=-0. 0004x+1. 2888
(r=-0.876, 1%KETHE) , BHR TIZy=-0.0004x+1. 2906 (r=-0.916, 1%k
ETEER) O—REFATERIN, MXFER L TH o7, BEEENH 2,300C
ZBADRE, NUAKITEE 99 B, EMRKIIEEZILBETHY, AAERE S
REREFEIHCADRER L I1ZIS—K L.
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BEIRENY 2,300CeB A%, REHBNEQCKTREI N2, BMHK
TIE 2, 800°CHIE CREBBMEVPBERICELZ. NV ARTIHELDENKRE Do
A, BEZ 3 200C TREBHEMEVERIZEL L. "V AROBERERK
3,200C%#B % % HILMB% 127 A, BEHEXOBEREENKN 2, 800C 2B 2 % BIXHHR
“1IO0BTHY, WThbRERREIHOERFTTHo 7.

Daily increment of fruit diameter (mm * day™')
o
N
T

OoPlastic house
®Open field

0. O ) L L ! 1
0 1, 000 2,000 3,000 4, 000 5, 000

Cumulative mean air temperature (C)

Fig.4-5 Relationships between the daily increment of fruit
diameter and the cumulative mean air temperature after
full bloom in ‘Maekawa Jiro’ persimmon grown in the plastic
house or open field.

-4 EE

A FREORERFRITATR 2 2 B S FREZHE (F/E, 1980) . RHFFETS, ‘Hl
JIRER” DERZEE, ~U AL BHBEOWTIUCBW TS 2 ESFRICE TTE
DRREZAR L. REREMEN 0.3 m UTOHMEZREREFIHE L TRER
BREIZ 3 DDOART VIR LIz e 25, REFKEFEIHBIVEIHITI T AKX
B0, FNMHIIBHEOT IR,
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RERRBIHOEHBIUBEEIL, EHXTIZI5AI8H~8A 13 HDNBT HTH
STEDIZR L, "NTARARTIZ3A2TA~TATRD 102 H Th-7z. ZOMDEHK
BUNTAREEMXTERY, BHX T 25.0CTH o, N7 AR TIE 23.3C
Tholz. LhL, REQIERZE MM OBEIRE & ORBRIZIBV TR LI
R, RERERS | HIO\FEREIX, ~NVAK, BH#HEKEHIZH 2,300CTH o7z, 1iF
A% 51 ALIEORERHENEIIEEREOEMC K> TERMIIETL, Z0—K
ERRIINTAREBHME L TEERILTWE., 20T L1k, RERES 1 HOME%
51 LA RZEBEMEOEIBICIX, BIRIZ X > THH &h 2 £BNERSFREICHE
BLTWAZ & ETREBLTVWA. DeJong * Gourdiaan (1989) 1, FHEILE S E
EREOFHEMAERIT, MBROFIEEREDOHEIMIf > CTEHRWITIETT5E 1
AT —=VE, ENRRE—EETHERTIE 2 AT —DLIZEHTED L LTS,
F7o, BIAT—VICBITIERPBEAESELRERE L TIRTERDZ b, £
EOREHELEMRTI LT, RERRLBRERELOBRELEIT T2 LB3ERT
HHLERELTND., =AU TiE, RERRICHT 5REERDOEENEEMIC
mEfeh, REXEZTATLIETABEEENTVD (BHD, 1993) 28, FOF5E
BT, NUAK, BHIKE HICHER% 51 BUBRORZEEMELEREEE L O
BRA—RERANTREINEZ LIX, IXFREOREEZEENIZET METHLETH
R2ERNCR2 e EZDbND. 2B, RERENMECHRICEKTIERL LTI,
HEREE, EXBEEBROTWEBNRET, RELREUSNDORT L OESHES, BK
AR ZBECIRDOIEN 2 ENEZEZLID.

N AR TIIBEBHEIZEAST, REFRFIHORENEL, BIH~OBITRE
nie, REREFIHOREIL, NVARTIXTAE8H~9 A 1R (FHBA% 103~158
B) , B#XTIZ8 8 14 B~9 A 18 H (MBA#k 88~123 H) THY, WIFhbEZE
DEARE 2 G KO KRIBRTHICHIT TORHICH 5. N AXTIIHAE 121~
170 B, BHIX TIIRHEE 91~140 BICBWT, REFBMNEL FHRIE L OMICE
NEZNEOHEBEIRD LN, KBLEFICIIEEERMMEOBETEHR IV TR
ROFBREDPoT-. NYRARTIE, REBBNENFELF LUK 121~150
H OREENCIIEHRIEN 28CEB 2 TW o, ZhicxtL, BHX T, REEENE
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NEAR % T L7 B % 91~110 B OREHAICITFHRIRIL 28°CLLT T, fghifk 111~120
BIZIZR 25CITIE T L7z, REREF THOIEREFZIEFOBRELELFERATH D
EEN (g, 1982), F/-, REREFIET LI LICI - TEREFIRZEXS
TENTERILNRBOLNTND (Bb, 1988). ThbDI &b, NVAKT
X, BENBROEEPZITVOTVRERRE IH~OBITRVEBEEOEVHIFIE
X LB L TENP-2D, BVHRICO-o TREERBAG SN EEZON
5.

BEREFMHNCOVTIE, ZOHBOFEHTIRIIBEBHMXTIT19.0C, "TAKT
X 24. 1CEERoTWRIZ b 23030 b5 REECOBIEITHAERK Tl LTz,
ZDZEiE, REREFENHICE T 2REORERITIIRIBEDHEII/ NI & 2R
LTWa. 728, [NERORRIX, NVARPEME I D RE o7, WEE 51 B
NHINERE TORBREEMNERR, NV AKX, BH#IKE HIZ0.2~0.7 mn DFHIZH
v, MUERTRESERDIZ LiFhholz. ZOZENL, NTARIZEBWTINE
RORBEPRKEL RoTEDIIRELEFTHHAPR RS LEIZEDZbDEEZEZLN
5.

REOFRER, NURAFE L FINREE X IIEHEE L b OIThRT, RBE
FERDBPIEBIC R DREREZLNHOHENEL, ZOZ LITIEREBERZIHETI5
BOEBHEORINERBL QWD LEX LN, 08, BRIFSEO FIKER 12
BT, FERBEHNOINER T ZTOM, BRL TV IR EEEED 30~40%I272
DEDITAREATHET DL, RERBRPBESNDZZ LARBDOLNTWS (AL,
2002). REDOHERENLHWTH L, EROZ LI, EXIZI > TRE~D A
END< 7Y, REREFEAMENEERIL TIETLEZZ LBSERL TS LH
£2Ihd., LedoT, REREKREEELOBREENTHE, EFREEICSNT
b ERTALERHSS.

iz, REOREXIE, Bx FFE, 1980) TIXLEKS, =Ko TidkEksy
GEHE, 1975b) BLOBKNE (EFE, 1975a; ZE D, 1993) EEEZT, WED
B EE AR H 5o LARR SN TG, EETH, &R, BHE BKESE
CHEAFGITE > T, REOHERENHETE S (Haun * Coston, 1983). ARED/



DARTIE, BT A VAREBEINTWAREEHDZ Lnn, BHIRK LIRS
5EEASBIUBHENRREOERICEE L TV IAEENEZEZL6ND. FETIE
TEKSBLIOBHEZRIE L TWARWDY, BENO—HMOBANE & B 55 10 kn
DHEBEICH 2B ARG EOBAME L ORI, BRE (BRERANGHBE), BX
EL HIT1I%KETHEREREDHERE (Fh£h r=0.907, 0.881) BRF/DHLNTZDT,
INbOT—F EREBEMEL OBREMET L. 2B, "NVAROT XL, T
RTOFERTEZ LT AV IRRESN TV DS 121 BUBEL L. ZO/RKRE,
EEAENEL: AFEL OBFRIX, NYARXTILHEEE 121~150, 131~160 B XL W
141~170 B, BEHX CTIIMBEH 91~120 BIZBWTENENADHENRRD b
(Table 4-3). F7z, "V AKX, BHXE bIZ, BFELFHTIE L OMIZIEDHEEE

PRDOONDFFHANLFELE. REAENELBAEL OBKRIX, NTARTIX
Bt 131~160 HIZRBWTEDCHEBARD biLzn, BMX CIImE OBRIIEE
TIE27ro7c (Table 4-4) . F7z, "URK, BHIR L HIZ, BAKELFHRIRL
DRIZARDERERRO ONLFHANEFELL. 6D Linb, RERENE
EERERIVEBAKEL ORICRD bNERIE, [KEOCEEERLTWLEZD
n, ‘BUIRER REODCIEXIY, BREPEKEIVBRIEBEDOEELREIEITTH
BEHEELT.

—7, AR THEAELL Lz BI)IRER 1, RESRASEOR THREHEDOH
ERDIRNRETHDID, FICK-oTRENDESRT I LD3HDH. FITHREHTOR
B, REHERPZETLORRERRFBNHADORELARPEELREFEICZ NI EBE
BINTNWD. REDONTARTI, WTHLOEHREHEIZIZLAEREL 2D -
Te. BHXTIE, BERFENBOD, "NTAXKEHE LU TRERENRE L. &
K E B LTy AR, [IEBNRERESIHE TIHELS, FOHURITEVWE

WIBWIZE T, RERESIHE COHMPEL, BFOHKRTRORENKE S,
230, FIMHUEDOREREROETHESHThH o7, TD X D RREEREREEDE
WAL, NURLBHTEE SNERECRBITREHERAOERICIBELE LTS
DEWRSN, REOFERIT, REHREOREWELHOLMNCT S ETHLEDRERE
FENZ 2B EEZBNB.
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Table 4-3 Relationships between the daily increment of fruit
diameter (A), mean air temperature (B) and solar radiation
(C) in ‘Maekawa Jiro’ persimmon grown in the plastic house

or the open field.

Correlation coefficient (r)

gi{i Efzsi Plastic house Open field
AXC BXC AXC BXC
51-80 -0. 096 0. 660™
61-90 0.044 0. 494"
71-100 -0. 027 0. 300
81-110 -0.130 0. 475"
91-120 -0.470%  0.571™
101-130 -0. 262 0. 244
111-140 -0. 197 0. 007
121-150 -0.686™  0.338 -0.040  —0.264
131-160 -0.632%  0.587"
141-170 -0.527%  0.670*
151-180 -0.227 0.679™

* and ™ indicate significance at the 5% and 1% level, respectively.

Table 4-4 Relationships between the daily increment of fruit
diameter (A), mean air temperature (B) andprecipitation (C)
in ‘Maekawa Jiro’ persimmon grown in the plastic house or the

open field.
Correlation coefficient (r)
?i{i E{ig; Plastic house Open field
AXC BXC AXC BXC

51-80 -0.014  -0.478"

61-90 0.086  —-0.520%
71-100 0.071  -0.463"
81-110 -0.151  -0.196
91-120 0.214  -0.298
101-130 -0.096  —0.087
111-140 0.003 0.098
121-150 0.403  -0.628™ 0.204 0. 339
131-160 0.542% -0.616™
141-170 0.315  —0.326
151-180 0.290  —0.062

* and ™ indicate significance at the 5% and 1% level, respectively.

4-5 BHE
BV ZFEFIIBEBRTEST LD BUIKRER \2oWT, % 50 H
P HITEME CORERK L SE L OBER AN L. THSETESRES 18
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EANY ARDBEME L VIEP 072, BUHLBRIINY ARDGAEmEB L. R
EREF IHORSIT, MRABROARTRTENVARPBHX IV ENL TR,
BROBERE CTRT LMAER L B 2,300CTHY, HERELEERAEMNEL
DEOBEBIIHLERX TIRET 2 —REFERA TR N, —F, RERERFE I ~H
WCRBNTIE, N ARK, BHXE biC, REEENE L FHKIE L ORICADMEED
BHboh, [RELFICIZ2RERAIMFHOBREIIBHE IV NTRARDEFRREL,
BEROHE bRNoT. ZOZLhh, NVARTIREH#MEIZEAT, &ERIZX-T
REOERPMFI SN D2HEBRR N L BARENT.
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FOE BUMBENFOABTHESIURRKEOEXRE QR EOERF

5-1 #E

BRT, BTEHIEECOBRAEA#E LEL (RE, 1985) , REREST
HOBEFRMEDPHER T —TRESEELTEY (FE, 1982) , ZORHORE
BRI EOVHUIR T, RVHIER I Y E THHMAEY (JRHE, 1985 ; 8, 1990) . =
NoDOHEX, IVXFOEFRRBOEEBLEIZIT VWA LE2RT. AFFETY,
F2ENPLELAREEITIIBNT, "NURABLUBEHIEE N5 BIIIKRES 04
TLRIBE OMITITBELRBER DY, ~UARE L Bt L X, £FHMTO
BEFGBRERDZ LD, MEOREL, ERJERBIUHRREEE T L%
BR 5 L7z,

—7, E#HE, AUSHATRUAERTEESh T TS, BEHRHES 72 S04k
BARRFCL > T—ETIERLSEHT 2, Zhicid, L LTRENEELTWS
EEZbNA. BFE, HEBEE CORB EENEFE CHBEICR > TWNEE, BT
b, HERKIER(LICERT 2 L HES I IE A L2ENICHBED TS Z L3RS h
TW5s (AffEH, 2005, 2003, 2002 ; B « M./ KL, 2005a ; &£ 5, 2007 ; FEb,
2000) . AFTIE, WERENMBFTHEEISNTWS “TE4E D 1987~1996 £0
10 FHOBERBRICEBWVT, REOCEERBNIEMIZHZ Z L3RS, Dk
PHBRERIZ LD AREMETH 2 Z L AREB IR T3 (D, 2000) . IPCC 28 2007
FIRERLILE 4 RFHEREEC[BTOEE (K&, 2006) 1%, HEKIREBR{LER
BFEETDIEETRILTNDS., 20X E»nb, BEOETNHEIERLOE
BT TNINEINERALNITEZ &0, BERBIIB T A HERER It EL
EOILECDTEDITARTHDEEZOND. £ T, AETH, R—HATRES
N % JUIKRER O 19 RMOEFTRET — ¥ 2AWT, £BHEBIVORELED
FREBLRIB L OBREALNICT DL L BT, ZOEREN TR THRESNEDY
X DAETRE L BREMT THET L.
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5-2 MEBLUAHZE

AEFHOT— 413, ZERFSEEER T ¥ —BEHEmEE CETHEEEIC
PE-TRHREESNTWE I X B oA (19875’6‘19¢i) 3 & AT, 1987
FEDB0FETOIMERMICO o TRESN T —F 2 AV £FHOT — X 13,
FIFH, WA, RERRSE [ ~IHORBHB IO TN Th oM, WONCIE#ER
B AW, REREOT -1, NWHERBEHIIBT2REMTEESLOREZAN
7o, AEHOHBEOBFERLVORELEOREFIEITHEIENDIEIRZ LB T
5.

SIRT —Z 1, BEPFRITES COBRRMEIXESE 0T, BE 510
kmDEEREIZ H 2B G REEOERMEZ AW, ZhboBREL BEMERESED
—EOBAIE L BT 5 &, RIBOEMEIZTETR 224, BIHRERLUATY
SARIE, TR O M OFEBIRES E4L£410. 989, 0.997 (AE & HI%KETHEE) T
HY, [IBOHEBEMIIZIFR L Tholz. £FHBLORELE & OBMROEHTIC
AOWETFHKIRD, ABIOETHEOEEL 22 H2ERE LTI0RERTRS L
THROFEBEE L.

5-3 RRBIUSBE
TR EDERES

1987 £ 5 2005 E DM OEFHEIR L ER & OMIIIEERZEEIZRD b (r
=0.357) , ZOREHMOFFEHRBEDOELICEBV T, BRELIC L 2KIE LRI
D oMol KEERUEBEH#FREEDORIET —F #FAVT, 1981 €525 2004
FEETORIEEMEFT LI=EFITIE, 1EHTH 0. 0TCOEIE TRIEN LT A&
M2 D LI TWD (FHEE- /KL, 2005a) . KEFOEENZ LD &, BBEDE
T ERIR DO-2EFHMEIX, 1898 £7>b 2003 £ F TOMIZERK 0. 01°COEET
EFLTWEA, 1980 FEREBFPL EHEREIBEICKEL ZoTWVD (RET,
2006) . KHFFECHAT L-HIRICB W THEBERRBRLABRD bR o Dik, =
OHEPABRBRRIE LAFHIZASTEHTH Y, Lird, BITERNE,oTeTzd b
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Bbohd. bRz, BRERICL > TRO-EEHTIEOEIE, 1 E/-NITK 0.04°C
DEFRERLE. EXHRIEE A BIZHT TEREEZMTLIZLZ A, 5 Al
TEERKEBEEANHERIN (Table 5-1) .

Table 5-1 Annual change rate and correlation of
monthly mean air temperature in Mie Prefecture
between 1987 and 2005.

Annual change rate of Correlation
Month mean air temperature coefficient

(C/year) (r)
Jan. -0.04 -0. 309
Feb. 0.01 0. 043
Mar. 0.01 0. 066
Apr. 0.06 0. 303
May 0.08 0.607
Jun. 0.06 0. 401
Jul. 0.07 0.286
Aug. 0. 04 0.192
Sep. 0. 06 0. 355
Oct. 0.04 0.237
Nov. 0. 05 0.216
Dec. —-0.02 -0.114

* indicates significance at the 1% level.

Table 5-2 Characteristic of analyzed data in ‘Maekawa Jiro’
persimmon grown in the open field.

Max. Min. Avg.
Date of bud break Mar. 30 Mar. 6 Mar. 18
Date of full bloom May 29 May 8 May 21
Period of stage I° 1057 81 90
Start of stage II Sep. 7 Aug. 5 Aug. 20
Period of stage II 40 7 29
Start of stage I Sep. 30 Aug. 26 Sep. 17
Period of stage I 70 39 53
Period of stage I-I 196 158 172
Date of peak harvest Dec. 2 Oct. 25 Nov. 9
Soluble solid(° Brix) 19.7 14.8 17.2
Fruit weight(g) 328 222 272

21, I and Il indicates first, second and third fruit growth
stage, respectively.

¥ Days were shown on the calendar day.
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EEHEREELEDOBERZ
Table 5-2ZfEAT L7=7 — & OEAREMS, Table 5-3125 — X B OMEBFREE R L
7. THLDTF—FERWTEIRE OBFREEIT L.

Table 5—4 Relationships between days of bud break
and mean air temperature in ‘Maekawa Jiro’
persimmon grown in the open field.

Time

Correlation coefficient

(r)
Late Jan. -0. 020
Early Feb. -0. 467"
Middle Feb. -0. 241
Late Feb. ~0. 637"
Early Mar. -0. 669™
Middle Mar. -0. 355

*and ™ indicate significance at the 5% and 1% level,

respectively.

Table 5-5 Relationships between days of full bloom
and mean air temperature in ‘Maekawa Jiro’
persimmon grown in the open field.

Correlation coefficient

Time (r)
Late Jan. 0.171
Early Feb. -0.422
Middle Feb. -0. 155
Late Feb. -0. 462"
Early Mar. -0. 479*
Middle Mar. -0. 353
Late Mar. —0. 346
Early Apr. -0. 479"
Middle Apr. -0. 718"
Late Apr. -0. 680™
Early May -0. 743"
‘Middle May —-0. 444

*and ™ indicate significance at the 5% and 1% level,

respectively.
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HEFHE L VERFE

ML, 9FEHOFEHEN 3 A I8 HETHY, 2 5 LA, TABIVI ALAD
PHRIBE FNENEAOMBEZ R Lz (Table 5-4) . WHEAHAIX, 19 F£MOFBHEN 5
A2l BTHY, 2ATH, 3RLA, 4 A LA, A, TABLUV S A LADOEHK
BLZhZTNEOMEEETR L (Table5-5) . ThbDZ LiX, FEIFHB L UMY
X, MELEROBDOONZHHOFEHREBELAEGEDL L REDL L 2TFT. HEHB
JOMBRHIL, Wihd 2 A TERB LU A LAOKRIBEDOEEZZT TS, e
HERFH L OMICERREENBD N ol (r=0.392) . £, W LK
R & O OMEBREOEREIX, 2 B TARBLUNI A LALY 4 AFA~5 AhAEDE
BREpole, ZTNbDIEMnb, MEHL, RFHAUEORIEBEOEELHMIXITT
WA EHREINT., ZOX5IC, BFEHBLIOMBEIIL, ThTCEET 5RO
PHKEBEPEEDLRELZZLRRBINT. BE2EIIBWT, NU RSB/ OREF
HEmAMMELT, HKBHBEGODEFHE TR IUEFHALOHEHETOREL
Zh o OHMOKERIBEOFHE L OBFEY, WIhb ZKERNTERSH, b
DEMRIZRBWNT, FEFHBLIOWRESIL, WINbH2EEEZTHEVWINEEZSZ
&R LTz, i (1982) 1%, FEFRIN OIS E TOKIEZL 15~30COH TERIE
BELT, KERBVIBNEFPEIIBEHRIEN 072 LE2ROTND. FEZ
BT IEE 19 FEROBHBEES OET BT LEERIIINLL—EHTIHDTH
D, BEHEED BIKRED IZBWTH, FFRIURMES LB EVWRIERIRIZ X
STHEINIHKTH D Z LIRINT.

HEMB I OB L R[E L OBEFRE L VBALRICT S0, WELRIE & DK
REERSTCHT L. Z0RR, BFHL2ENER, 2 ATHBLIU I A LED
FHKIEZRALEE LTE AR, WRHLENEY, 4 A LT, 4 AFABLIUT
f), W5 A LAOFHRIBEEZHRALEL LTOXIBFTLNL.

y,=—1.797x,—2.9156%,+110.245 (yv;,1X 1 A1 B2 ER & LERIFEHOBE, x, 13 2
A TAOEHKIE, %33 B LEOFHRIE, r=0.812, 1%KETHFE) -+ (6)

v,=—1.079x,—0. 805%,— 1. 582x,— 1. 982x,—1. 912x,+257. 604 (y,ix 1 A 1 A% %
BELEHEHEORE, x, x, X, xBLOxIE, FNEN 3 ATAE, 4 ALA, 4
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T4, 5 A ERBLUS AHRAOFEHRIR, r=0.916, 1%KETEE) - (6)

(5) IC XD FEFEHOEEMEL, FAMEL 5.8 8225 10.5 BOERH Y, HER
EilxELiahotz, (6) U Ko THE LML, BEP-2.1 26 2.6 BTH
D, BEHOHEL B L TEERE»oT-.

REHOERICBIT 5RIELEIE, EBicL-TERY, EAILIETORENK
EEDPRREERDHD. 0L LR, BFHORBRICEEL CWDARERE
Zbh5b. T T, BEHMPTHAZR 19954, FHEIVH 10 BREWV 1990 FERB LT
FHEELED S 12 BBV 2004 FO BEHRIBELHLE L2 L 25, ZOELITERIZ
> TERo7 (Fig 5-1). $72bb 1995 Fi3, REKELZT&HLZ 2 A 1 BLREIZ,
SBITRAICER LTV, 1990 i3, HFEKBELZLELIZOR 1A 24 A LOOR
<, BEFERNIIT TRIRMET L2, FNETORELFRBEITIRE 2o 7. 2004
FEiX, HEKELRGLEZOMR 1A 22 AL R, 20%, [RIRZ LFRER 2R L7223,
2B 22BML3ATRICHTTRIEMETL, 20X RRBETIZE T, FF~
DEBEEREPKE MFE SNEFTEEREV. I HOREFFOKIBEEIIX LT,
RFEF»OmAEFADOHICTIE, [REPRESELTDZLFDRNoT. ZTDI LR,
FRFAOHETERED, BFHOEN LV /N EDPoZ LITEFELTWS EEbiLs.
=RUTY FEK B WTIE, BESE TORBTEEDO T A—Z T 20CTEELL
TEETDHZE (HEL, 1991), BRKRIERERICIEVTHIERENEEICEERNIZIE
B4 %2 & (Sugiura - Honjo, 1997) , BERAEREICADMEEEEZITLETE
BOREICEDRERNHD Z L (BED,2003) 28 0HENHD. I FITBNTY,
ZORIBREFTICRTIKBRIGEHELMCTS I LICE Y, BFEHOHmEHAEZED
BETHE T2 LEbh5.

RIZ, BEFHBIOHERBOERESOERICOWVTHENT Lz, ZORE, HEFH
FFEREABRMBELRET (r=-0.119) , EFHOEKREETERLIC X 35E
EROEBIBO LN ol. Tk, BHFHICHET HEHOTEHKRIEOERE
BICERASRBO b ofzizd  Bbohad, BRIl LizEBY, BERMOESRIC
TORBEMDREEIREEL TV AAEERSHE. Lo T, BFEIIHTIE
BRILOERIT, KENEFRAICERTIZELD S, EOHHNICEERICENLTS
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ZEDFRRENVWEEDbN, 4%, BEERZTLTL R0, AFDOIELDENRK
XL o DT AAREERREVWEEZEZHND.

16 - 1990

14
12
10

Mean air temperature (°C)

8
6
4
2
0

I | ! I 1 1

Jan.1 Jan.16 Jan.31 Feb.15 Mar.2 Mar.17

16 | 1995

14
12
10

Mean air temperature (°C)

8
6
4
2
0

| 1 i | 1 |

Jan.1 Jan.16 Jan.31 Feb.15 Mar.2 Mar.17

e b 2004 !

14
12
10

Mean air temperature (°C)

8
6
4
2
0

Jan.1 Jan.16 Jan.31 Feb.15 Mar.1 Mar.16

Fig.5-1 Comparison of mean air temperatures of annual with
different date of bud break in Maekawa Jiro' persimmon
grown in the open field. The arrow shows the date of bud
break.
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R, Bkl ORBIZADHEEETRL (r=-0.484, 5%KETHER) , BF0.46
B OE S CRET AEMNED bivle (Fig. 5-2) . WHHICEET 5 5 A 0FHIRIR
REEFRETAEACH 7= 225, BRI ARELERICX > THREAHISZE
BT TV DRSS TFR I NI

160

y = —0.4614x + 1063 r=—0.484"

150
93]
= 140
=

130

120

1987 1990 1993 1996 1999 2002 2005
Year

Fig.5-2 The yearly variation of days of full bloom in ‘Maekawa
Jiro’ persimmon grown in the open field. Days were shown
on the calendar day. * indicates significance at the 5%
level.

BEERAEFHMS L CIERED
EEREFEIHOEIOFTHEITI BT, RDRVWEFELROEVELDORMIZ 24 B
DOBEERDY, MEBOEREEMED 21 B ERBE TH 7225, ME DHEITFERILER
HoNRnofe (r=0.048) . REREE I ORI, WHEHLZERELTIH
MR TS LI-SEOFHTIE L HEEEZ RS T (T —FEK), £z, FREFERHM
BERSEhofc (r=-0.339) . FA4EIIBWT, RERESE [HICBIT2R2H
BMEOEL, ZOHFOREIRE L BERBERIADHY, ~"VAK, BHE L HIT,
REBEESN 2,300CTRERES I P B IHMICERTIZLERLE. REZ
BITORERER | HOBEEREOFHMET 2,233CTHY, dRDOEL IZIE—L
. ThboDZehb, REREFEIHORIL, BEOHHORENCHEIZLST
FEINDOTIFRL, ZOHFAOEEREEICL > TRELZBDEZZLND.
REKRES THRGEHIT, DFFRAOTHENR8 A 20 ATHY, F4F0.80 BDEE
TEL 22 EmMPRBD O (Fig. 5-3) . REKKRFE N HRLAHY L KBS & OMICE

_62_



DOFEBE (r=0.707, 1%KETHE) 8B oih, FIHORS LFERE ORMICHHEE
PRBD DRI -T2 b (r=-0.339) , EOHFEBYOFNER, F& L THEE
HOFEIC L > TSR SN BRT LR TES.

210 L ! L] ] !

1987 1990 1993 1996 1999 2002 2005
Year

Fig. 5-3 The yearly variation of start of fruit growth stage II
in ‘Maekawa Jiro’ persimmon grown in the open field. Days
were shown on the calendar day. * indicates significance
at the 5% level.

Table 5—6 Relationships between period of fruit growth
stage II (A), mean air temperature (B) and annual
(C) in ‘Maekawa Jiro’ persimmon grown in the

open field.
Days after  Correlation coefficient
start of (r)
stage II AXB BXC
1~10 0.643™ 0. 325
11~20 0.538" 0. 357
21~30 0.682"" 0.696™
* and ™ indicate significance at the 5% and 1% level,
respectively.

REREEDHOE 1L, FENHIBRLEE OFHRIE L EOMBEE R L (Table 5-6)
CORFHOKEBENEEDL LR RDILEPRBINT. i, REREFIHOES
i3, W EEEQOMEBERL, BE 1. 13 BOEA TEL R 3ERANEBD b (Fig 5-4).
UL, RERES THIBMAR 21~30 B OTHRES, Fk L ORICEOHEBEERL,
BEB RoTWE s LABELTWA L BDND. B, ZORBOSE FRITE
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Bz L a2 b0 TiERS, %ﬁ%@u ZEoT, ZOBHAPRIBRDEVEHICEBE
LizledtBbhd. B4EIIRBWT, ~NUAK, BHIKE bHIZ, RERRSE IH»
HEMBIZNT TREREMEBL KR L OBICADHEREIRD b, JUELFIZLD
BEEERMBOBREIEMR IV ANTARDFRRENRo72Z L2k ~7z. IPCC 23
2007 £EIZH R L2 4 KEHMBEHEE T, 1B 100 FHRORIE EF S RTE O HRER &
DR&EpolZ b, BREBEFEIETL VD EERLTNS. 8%, Z0
LY REREABERAPERT L, VXREQCERPIH SNIHMIIS OIIELR
HHDEWEIND.

1987 1990 1993 1996 1999 2002 2005
Year

Fig.5-4 The yearly variation of period of fruit growth stage
I in ‘Maekawa Jiro’ persimmon grown in the open field.
Days were shown on the calendar day. ™ indicates
significance at the 1% level.

REREFNHRGHIT, 19FEROEHEN IR ITHTHY, FIHORILE

DOFEE (r=0.616, 1%KETHE) 2oL, FREFERMEBZRIRNZ
(r=0.234) . Zhid, RERERFIHORSIIEBER RoTW52, FOHFELK
HPREFERRoTWa D LEbis.

REREBINHORSIL, FNHEZERL LT 10 BERTES LEEHOEHR
BEFERZMELZTEST, £, ERELICBERIZRD bR AR»r o (F—ZEHE).
RESEFMHFHHE TOEFTML, REAEMEICI > TR LA, FMHO
o THHNELHY, REOFECREECL--TRELEZ. BE3EIRBWT, NUA
KOBRBHIIREOEWEEH L 25200, BERIZE > TEEOECGOETH
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flandZ L &RL. HfE (1982) 1T “BF ZRAWTERKEZ 156~30COHTH
HEDEREEZITY, I0CEZEDLERTEENEND L ZHELTWVD. BE 19

FHOREXRRBNHOHFEHTEL, HLEVETH 22.4CTHY, FEEZMH
THEIEORMNBETIEIRNP-72Z b, FIHOHM L KRIE L OMICHERMEEE
BRD bRl b D EEbiIL5.

Table 5-7 Relationships between fruit growth period
(A), mean air temperature (B) and annual (C)
in ‘Maekawa Jiro’ persimmon grown in the open

field.
Days after Correlatio?rioefficient
full bloom X B%C
1~10 -0. 245 ~-0. 004
11~20 -0. 144 -0. 252
21~30 0. 209 0.231
31~40 -0. 028 0.239
41~50 -0. 223 ~0. 053
51~60 0.079 0. 206
61~T70 -0.175 ~0. 050
71~80 0.233 0. 285
81~90 0.014 0.153
91~100 0.319 0. 208
101~110 0.373 0.233
111~120 0.521%  0.548"
121~130 0.437 0.518
131~140 0. 256 0. 364
141~150 0. 444 0. 453
151~160 0.077 0. 303
161~170 0.173 0.229

* indicates significance at the 5% level.

REREFE ] ~IH (RELFHH) OFRSI1E, WK 111~120 B OFHIRIREL
EOHEZSRL (Table 5-7), ZORMOKIENEE D LRI BRI I LWTREI M.
T, BEEBTHEOR L, FREEOHEBEEZTRL, BF1.24 BOFIEGTRL 2D
ERARD bn (Fig. 5-5) . W 111~120 B OFHRIE & FR L ORICIXED
B (r=0.548, 5% KIETHER) PR b, Tk, RIEHORREIZ LT,
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IORHAREBEOEVERICEEI L Bbnd. ZORIIREREEITILH O
KbV gk, REAFTHMOR I LEIHORE L OBITIZIEDHER ( r =0. 641,
1%KETER) BRBOENE. ZhbDZ end, REEFTHHEOESIE, E&LT
REREFENHORIICEEELZIT NI LEZLND.

INFERBANT, 19 FMOFEHEN 11 AIBTHY, BE0.78 HDEIEG TESRD
EEARD b/ (Fig. 5-6) . Zhik, NHEREHE RELATHHORI LOMICE
DFER (r=0.856, 1%KETHE) BRDOLN, REATHEORINEERIR
STWAIEREELTWZLDLHEERINS.

y = 1.2386% - 2300.3 r=0.680" ¢

Days

150? ! . ! ! !

1987 1990 1993 1996 1999 2002 2005
Year

Fig. 5-5 The yearly variation of fruit growth period in ‘Maekawa
Jiro’ persimmon grown in the open field. ™ indicates
significance at the 1% level.

v = 0.7772x - 1237.3 r=0.456" [

290 L 11 L L L]

1987 1990 1993 1996 1999 2002 2005
Year

Fig.5-6 The yearly variation of date of peak harvest in ‘Maekawa
Jiro’ persimmon grown in the open field. * indicates
significance at the 5% level.
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Table 5-8 Relationships between soluble solids (4),
mean air temperature (B) and annual (C) in
‘Maekawa Jiro’ persimmon fruit in the open field.

Days before Correlation coefficient

(r)
peak harvest XE BXC
91~100 -0. 185 0. 024
81~90 0.198 0.173
71~80 -0. 015 -0. 148
61~70 -0.192  -0.227
51~60 -0.533* -0.303
41~50 -0.570%  -0.411
31~40 -0. 468  -0.228
21~30 -0.374  -0.237
11~20 -0.084  -0.251
1~10 ~0. 266 ~0. 289

* indicates significance at the 5% level.

2% ,
y = 0.1946x - 371.07 r=0.732""
22
o
K 18
L. ®o@® "
10 1 | ! I i)
1087 1990 1993 1996 1999 2002 2005

Year

Fig. 5-7 The yearly variation of soluble solids in ‘Maekawa Jiro’
persimmon fruit in the open field. * indicates
significance at the 1% level.

BEAEESLURE

BIEED, WESAESL LIRS LERBLAERMEZ RIS T (T -7,
IR RS HART 31~40 H, 41~50 BB LU 51~60 HOEHRIE L KDFHEEZRL

(Table 5-8), ZDREIOTENEE S L{ES RD LW FRBENT. T, RIHHE
EX, EREECHEBEEZRL, B4F 0.19° Brix OEIETE L R 2HEMFED bl

(Fig. 5-7). RMHEE LHESRD bNRYOKIE L FER L ORICITERENRD L
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T, e, RUEER, RERRFISBIUCRZATHRORS LEOMEE (%
NEFEN r=0.579, 0.732, Wb 1%KETEE) ZFL7. TAHDI &nb,
B D L ICREIC LR AEAER LD LI, 8% 19 £RIC BT 558
GHOKEBENEEL VY, REATHMOEIPEERI Lo TWVEILOEEDS
HRRKEWELEZDOND. 2B, BIETE, NVARORELATHHIBHKIVE
W2 b b bd, ARONERORHEEICIIRERRWI EERLEL. Z0ZE
i3, KEIZBITARRLEIFETS. £, FEIETIHE, REOVafEEIX, &H
RTIIEEOETLE L LRI LEZOIX L, ~NY AR THE, KEIHN25CTE
TEDERERNI 2> TAREIZEMLZZ &b, 25CL LORIBR G FEE
WECHELRIFL, REOBEERICHHIMIZERT OREELZTER L. BREHE
FEMHOHDOFHEIEIL, BHIEA 19.0C, NUVARR 24. 1CTH Y, MRDOEITH
SCHH oI EMBHET S L, HEFAICR T 2 HEKERIIC L D2KE O LARBET
X, REOEERIMGI SN2 bDLEBLLND.

RELRIBE OBGIT, W% 91~170 B O & B HEMAES 0.487~0.700 (6% b
LT 1%/KETHER), IHERBEHT 21~60 B O & FEBEFHREM 0. 481~0. 515 (5%
KETHEER) TENFRECHERED N, I bORHIL, REERESE IS,
OINEEEIORIZE=2. BLEIIRBWT, BHREEBELTANAY XL, RERES
DHUBEOTIEATL, REAFTHENEL R I LIZL o TIHERORERNRKEL
5 EERLE. RETE, BFEOBMERIIRWT, EEREEIHORENE
KRB LREEFTHRPRI R LB DN, REN, REATHM (r
=0.218) BEUEREFERMBEERE 2ok (r=0.218) . ZOZ &hb, 1B
RI9FERIBNT, REECOERIL, REAFTHMPEERL RAEAEZRLEE
g L Tha<, REICITHREBLOEEITEN TRV EHEEF S, L
L, RELHFEHL OBICADOHER (r=-0.755, 1%KETER) ARBDLNEZI &
bHDLNT, S, HEREBIZIARELAICL > TREDERETECE/LBLET
HEEEMEIIEVWEHERENS.
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Fig.6-1 Contribution of knowledge obtained throughout ‘Maekawa Jiro’ persimmon fruit
growing under plastic house conditions to anticipation of global warming
influence on the development of persimmon fruit in a given characteristic.
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Summary

The objectives of this study were to establish cultivation technique in the
plastic house and to analyze the influence of global warming on the growth of
persimmon. Therefore, the difference of the growth of ‘Maekawa Jiro’ persimmon
(Diospyros kaki), grown in the plastic house and open field was analyzed in
relation to the air temperature. The plastic house was covered with polyvinyl
chloride film from early‘January to late June or early July and then uncovered.
Additionally, the plastic house was heated at night from early January to early
June. First of all, effect of minimum air temperature on bud break and growth
and quality of fruit grown in the plastic house was investigated, and ripening
process and growth of fruit grown in the plastic house and open field were analyzed
in relation to changes in air temperature. Subsequently, the relationships
between the yearly variation in the developmental phase and fruit quality of
‘Maekawa Jiro®’ persimmon grown in the open field and climatic factors in Mie
Prefecture between 1987 and 2005 were analyzed, and they were compared with growth
characteristic of fruit grown in the open field.

1. The plastic house was kept at the minimum air temperature above 10, 15, 18,
or 20°C, until heating became unnecessary. Such temperatures affected the time
of bud break and full bloom, but not thé growth and quality of fruits. The number
of days from covering to bud break (period I) and from bud break to full bloom
(period II) was quadratically correlated with the mean minimum air temperatures
during the respective periods. The quadratic regression equation suggests that
bud break and full bloom was the earliest if the minimum air temperatures during
periods I and IIwere kept at 16.5 and 16.7°C, respectively. However, lowering
of the minimum air temperature by 3 and 2°C, respectively, would delay bud break
and full bloom by only one day. By taking the heating cost into account, setting

the thermostat at 13.5°C and 14.7°Cduring the periods I and I, respectively,
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is recommended. Fruits grown in the plastic house can be harvested by this
temperature management in early September.

2. Air temperature in the plastic house was higher than that in the open field
before full bloom and for 120 days thereafter. The plastic house-grown fruits
began to color about 130 days after full bloom, which was approximately 20 days
later than that of the open field-grown fruits; subsequent coloring in the former
was also slower. Sucrose content in the open field-grown fruits increased
gradually concurrent with the color development, whereas that of the plastic
house—grown fruits did not increase appreciably until about 180 days after full
bloom; it increased rapidly as the fruits approached maturity. Compared with the
open field-grown fruits, the plastic house—grown fruits attained the same Brix
and flesh firmness at a lower index of coloration at maturity. From these results,

it is that possible high temperature inhibited the pigment formation of persimmon.
Hence, plastic house—grown ‘Maekawa Jiro’ persimmon fruits should be harvested
when the fruit skin at the apex becomes 5 to 6 according to the standard color
chart.

3. Both the plastic house- and field-grown fruits reached the end of the fruit
growth stage I when the cumulative mean air temperature after full bloom reached
2,300°C - days, and the linear regression equations describing the relation
between the daily increment of fruit diameter and the cumulative mean air
temperature was quite similar. After fruit growth stage I, both plastic house—
and field-grown fruits showed negative correlations between the daily increment
of fruit diameter and mean air temperature, and the period when the growth of
the plastic house-grown fruits was inhibited by high temperature was longer than
that of the open field-grown fruits.

4. Monthly mean air temperatures except January and December were in uptrend,

and that in May was positively correlated with the annual from 1987 to 2005. The

date of full bloom was negatively correlated with mean air temperatures at 10-day
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intervals from late February to early May. As a result, the date of full bloom
became earlier each year at a rate of 0. 46 day per year. The start of fruit growth
stage II was positively correlated with the date of full bloom; in other words
the commencement of fruit growth stage II became earlier each year at a rate of
0. 80 day per year. The period of fruit growth stage II was positively correlated
with mean air temperature during fruit growth stage II, resulting in the period
of fruit growth stage II became longer each yvear at a rate of 1.13 day per year.
The number of days from full bloom to peak harvest was positively correlated with
period of fruit growth stage II. As a result, the number of days from full bloom
to peak harvest became longer each year at a rate of 1.13 day per year. The date
of peak harvest and the sugar concentration in the fruit were positively
correlated with the number of days from full bloom to peak harvest; that is to
say, The former became later each year at a rate of 0. 78 day per year, the latter
has increased.each year at a rate of 0.19 °Brix per year.

These results suggest that the developmental phase and fruit quality of
‘Maekawa Jiro’ persimmon grown in the open field is being influenced by global
warming. It was suggested that such a change of growth would be similar to the

growth characteristic of persimmon grown in the plastic house.

_94_



	0001.tif
	0002.tif
	0003.tif
	0004.tif
	0005.tif
	0006.tif
	0007.tif
	0008.tif
	0009.tif
	0010.tif
	0011.tif
	0012.tif
	0013.tif
	0014.tif
	0015.tif
	0016.tif
	0017.tif
	0018.tif
	0019.tif
	0020.tif
	0021.tif
	0022.tif
	0023.tif
	0024.tif
	0025.tif
	0026.tif
	0027.tif
	0028.tif
	0029.tif
	0030.tif
	0031.tif
	0032.tif
	0033.tif
	0034.tif
	0035.tif
	0036.tif
	0037.tif
	0038.tif
	0039.tif
	0040.tif
	0041.tif
	0042.tif
	0043.tif
	0044.tif
	0045.tif
	0046.tif
	0047.tif
	0048.tif
	0049.tif
	0050.tif
	0051.tif
	0052.tif
	0053.tif
	0054.tif
	0055.tif
	0056.tif
	0057.tif
	0058.tif
	0059.tif
	0060.tif
	0061.tif
	0062.tif
	0063.tif
	0064.tif
	0065.tif
	0066.tif
	0067.tif
	0068.tif
	0069.tif
	0070.tif
	0071.tif
	0072.tif
	0073.tif
	0074.tif
	0075.tif
	0076.tif
	0077.tif
	0078.tif
	0079.tif
	0080.tif
	0081.tif
	0082.tif
	0083.tif
	0084.tif
	0085.tif
	0086.tif
	0087.tif
	0088.tif
	0089.tif
	0090.tif
	0091.tif
	0092.tif
	0093.tif
	0094.tif
	0095.tif
	0096.tif
	0097.tif
	0098.tif

