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B EET 2L BBDonTNS (FFE 51968, FM1987) . 19894 B DR
ITHERRRBRIECE. ERRCBU2VEOERRIEAILEY, A—HOESE
RBEOBNERNOEBID LR —BORBEABRET I LBARKTH- 2, £
e Ry PCHBLEIEEBRTYL, B2E0BRBOZVPBRFEOBEREHIE
FxRRLEL, NERHS2AZCEATLELERANOBERI A 2>z, U
ozt ARREBENT, LBYBRRECEROZVWAR, FREIFTIIAOHER O INE
BMICEBL, NROBEBZWTHIVEAXRZRATH EEBERBREE 2T AE. 6



ZFOBADEREL DR Z->TH. LEBUADOBANDETLEBIZIIEEND
BNWZEERLTWS, LMo T, ELEFTREBE2 7286, GtEHNLCE
BAE2BEL - ETBREZ2BRIEIIT., B2k L TEE, EXBELERTIC
CPTETHICEBHOpP LIS 2.

% 8 #h i ] =

1) B vvavid, BELORMP SMEKILESHBA BN TERIIARL
PEBEROLZIOSBETHIH. RESHEE2M L E3-0ICH EEETRRE
RAB I

2) BEERHBPOREOME., UBRUCREEOVWTHIZOWT LEENL
EiiprarRvohizdro i,

3) R H4o0R#MEICB8T2 BIHEE oM EtBERARECIR. REO
2HRABBRARONER I CHMNL., EXONBHTHI1IATOENEDE
ATHECHBINE., FRERSBIRBRLLBIZHEDSLULEBRBOZEII /N
L MEERPOBEBERRI O TP TH-o 2. —H. FREHMTOREOLRESE
B VCHETRISBOBIRRIKREL - 2,

4) WThOBHEBVWTHLEERVOAXRIV TERYVD/MROLBERYEH
. DEORHBEBLZ23FILEDOEBKRKES >t KRTIIFER. T8
VROREBZL - 12,

5) REOBMEBRDO> L., YaBoBABIIALUKBELS. 2ARZ3LYalO
HABEALLTRBOPEAEEL ot 7FOBRIEEZ—EOHESTHBL
Izo

6) RERZETh37IVBTRI0) VRTCZA¥F=_VEBRBBEAR L HITHM
L.

7)) HIBERRBEPCBIIBERLZLOANBRICLIIABHEISH»IC L
ThHiEdht. HEIBRONPBCIHKIXLLBESBRRUCBRERELICHP -2
B, 1AREBELTEOEIENAREL Loz, 2EREBRIBEHENSRL



LHEABBETLT, HEBAESB LV RERABELIE > .

8) HIMERREBEHOBRBCBYATFEOERBIEAS T2MEERL
B, MEEOBERBOZ LU ERNBNORELIVLEFOBERBRZ LD KELE
ErRFTCLBHSDE RS 2,



F4E BEMEREYVV20RE0U )0 ROREERE

HMECHEBERIELEEY VY2V ORAREIHIBSRB 23T TR
CLEY2D ) BEAFLHBLS 2D EXLBOARESESDZL. AaKkoRA L
BELNEVWIFHBH .

FETHRACHEICODDIEOEL, L{HLECRUHERIETRER
HREZLEBEOL x>0 EoMEN. (EFHNEBROE(LLREORFEEL D
Bk, RUBOEICHELTWALEXShZERICDVWTKREIL 2.

B1H Led0BOoBILREBE RERRURKEOEX L OB

DYV IAVREORES (BR) oBVWE, RROMOBE (REE.
REOBZE. CyHP0>B0BE&aR2Y) LtORELZRLEREI 2. EHTR
HEFRBEE2LL "HIEE & ‘HE@MN EoWTILx>0>BO0BELD
HHEZEMOICHAELURHIL 2.

MEERUTH &

HRAFHERS (AIKLUREFHEMBIERE) CREEhTWBEEREY Y
Vay ‘'BNBRE LEEBEOVVLY ‘HEBHN RHEERBEBLT. RELE
£Ho 6K (25~3L) KRBT ELFhDSI10~I0R EEEESBICED . 1991
F11A» 5928 2R ETCOMiIc4E. BRE. RBERIZ ¥ (ZEKME-51) T,
REOBE, Lro205BoRBEIHEEIOmEROE X EH (B1LFATC-100) T
—EHEOLETEhFHAEL . REOEFEHIMEMRICL > TEHT 3
DT, REERVRKOE S IIREDOFREINELZ., RERIRFER» S3Im Ok 2
2%, Le 2D >BoRSIBEABOFREMOExEhFRIMMERE LIz, F
Tz 19921 1A RTIME 2RICEREAE XKD 2/H/ (25~M), (L~3L) DT
ERLZb0R-2WT, BEEMOHBEBBRERSL 2.



HBER

DV aAaVIAVREOREES (BH) MOREZFLEOBRYLEALEZRT
EPE13IMOEITH S, ‘BIBRE RU HEMN om&ELOLREOKX
EERI->TERECHS»2EZSHY, REOBBABKELLZIFIEREIX
{ RERTFLsYDIRIIBEL o, &iZ. "SNEE KB 3RHE
EUCLs>0>BIZ AR/ NROBICB T Z2EXHAT. /MR (25,5, 8) XTit
‘HEMN OFHhEHART2~3HBEEVWEEXRLE. ‘BIERE OLs>0
SEHEOBXZL2HBP N ThoBERIIBNWTLEL 2BSEHDERERL. K
BN CRLRZAKBRRK:ZYEZO®EIEPOMHRFAERLE. YV ¥avIAY
REORMAMOMBESI B 1 0K . Lrid>0>BoEs Lt REOEE, &
BERRUCRERLOMOHBEBEAE2E 1 4AXIRLEZ. FAZCR. BFHEBK
1% FAEKRKETHVWIEOHBMBAKZSS Y. FAMONEHOEVWC L 2B,
Ced)OIBOBISLRE, REBRURKEORTLORBICIK. &, O
A, BHEOHBMGREAXRL HEM TiR1ERXT. "HINIEBE Tk
ARRXEe/NMRRo2ERATCENENRE N,

Hs 1 Oz Do = g > B 3E o> EFITZ B 1 oD 8 B8 147 1)

H ) 8 % G2 S~ W |

X1 X2 X3 X4 X1 X2 X3 X4
% E E §5 111 ggg 1.000 égng

1908 1. 1969°*  1.000 12K
H X3 0.954°° 0.950°* 1.000 0.8932*°  0.910°* 1.000
LyH0) B X4 0.909°*  0.953°* 0.933** 1.000 0.952°*  0.941**  0.950** 1.000
2 E E %é (llggg 1.000 [l) ggg 0

-963°* 1. -933°*  1.00 1A
ﬁ X3 0.986** D.950 1.000 0.964**  0.953°° 1.000
ti305 18¥ X4 0.968 0.955 0.963**  L.000 0.972°*  0.967°*  0.945°*  1.000
i § E %:13 5322 1.000 (113702 1.000 2H
N X3 0.887** 0.924°* 1.000 0.835°*  0.966°° '1.000
Le307 M X4 0.934°*  0.963*° 0.949°* 1.000 0.939** 0.978°* 0.986°° 1.000
1BDIERE : S¥ITBANE <0269 - IXfFE AR =0.348 SXEAKHE =0, 282 : IXHEAKHE " -0.365
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F2H LrO>0>BOBAENR

EA&INS (1990) 5] -RVEMBBBICLS. Led0H>HEOoOBABRESR
MELTCHOB X2y 2HBBL LY. B CRREREREEHEZANT, 2V
VavIAVORHE. REOXNNRUBHSNCEABRERZAEL. Lrd>0>
BoBxoZElbticoWTHEL L,

MBI RUF &

BIHMOERBRCTHAL LEBROREOL 2 YOI EIRSWVWT. ER 3mmd M
SHic L 2 RETEE (HEKME-51) *—FOREBCEAL. TOROEHM#E%E
L. WHRRLO>OI>MEOFRBAAEL L, ERIOREEHHL L RY &
DEBRZEL s IDICHDVWTEABEBREZAREL -

EBRER

‘BENERE RU HEN OREFOXKEIFHOL >0 BEOBRHZEA
EREOELIE 1 5MOLBYTH 3. 12HIBIF S "BIIRE TIR3LK
@EE3mﬁ®El%ﬁﬁwkaZSBbZMiTz\‘HEH’THBLE
D342 S 2 SRD212gx T AL, MREEL SREMWNS L R ZF LIEGE
YINEL 2 3EMERLE. £z, "EJIBRE CEREOXK/NCEGRLE S ME
PEBIFIERBABHERINZLSZYOL DD BIIMEL 2oz SThiTHL “H
BN OEAERREZOXRNMCEDOLST. HTVWLPRRLLDZEILHBOSHK
T3MMERLE, EOEY. ARELLERMMAER T2 1 ALK, LR
ULORBRETRTLEBOBFEREBONABL 2D BOHEBBDON, B
ABEHREOTIS>EBREL Lo 2,
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B3 L d202BIBII2BEEHOE(L

HMEERCIHEILISDOIBROELLBEL THREBSEROSBMRICER
L. LoD >Efotera-AnRBEETCHS2 LS - (CE) tHYER
FORZFUVEHEMKSBRTI2BETCHI2R VA 2F20r+—-¥ (PG) R
BRAFVLEREFORIIFUAFANLTRATFTS-¥ (PE) Z2WT. #h ¥
h, BEERABPOFHOEILLETEL 2.

MR RU R &

HMORBCHALLZREDI S, XRRUBITISHEERE (55~60m) %S
X. 2LEEERE (73~79m) 2 LRORRLLEREOL & >D2BE» S, UTF
DEEIZRENEL LT -+ (Cellulase, CE) , RYHS52Faa+—+ (Poly-
galacturonase, P G) RURIF U RAF I T A5 5 — ¥ (Pectinmethylesterase,
PE) #HiIBLENSOFEXA2REL=. CELPGIE. EKET30g OL &
OB (L x>0 BOMmME) 2HREEHK L TYanaki (1977) D F RISV,
EXBEHEICHESF A XL, 0.05 Y VEEHR (pH 7.3)hTRELHE
L. BEKPCLRZHHEBHLE. ULEOBEZ2ITXTRBETCIT> 2. XKW T.
ANKFIRAFLEIO-X Na BUBFRZRI7F B Na HOERICIVC T 3K
RIVER XS DBTH%. Somogyi-NelsonE TRIELTT SV 2 LDEAME
DIEEE LIz, T EFThBREShRETRI9BRUFISIZ2F 20801 unol/h
% lunit& U 1=,

P E |ZAwad¥ Young(1979) D HF IRV, EREL V10 DL s H>DH>EX K
DMK ES T4 XU EERKENC0.4M-NaCl 2 10m1N X CTHELEB L. H
HOLETOBEZKBETTHo . XK. BEMBEER2FVEHLBAL.
NaOHTpH 7.58 WAL /=%, 24CTIOSMERKFL. #E LicHE L= -COORE %
0.1N-NaOHTHHIHE (pH 7.58) ¥ HHETREL . 1 9MELD 1neq D
ATNEMKIEL 28B4 % 1unitk L 1z,



KRR

Ced20)>BoMBERSBROSEEREEDOI L, LZ—-€ (CE) &
ORFHNRZEAIB IR RLEBAY TH2. EJNBEE CTRIIADERLR
LTSETiR1IA%BEIC 2ARIBARBKETL. LETH2AXCABKER
Lize "#REMN OSREUVLREFZ2AFCLERLEBZOERIRX "EINELE’
EDERLTHIONEPo I,

RYHS57Faa+—-¥ (PG) RURIFUYAFNLIATS5-¥ (PE) &
HOBRMLZEAIBL TRIIRLEZEYTHS. PGIERIE BIIERE" TR
< ‘HKEMN TEPoLz. ‘BIEREE OSKRTIR1AK. LRTIR2AIEL
FhBEARL. AROMIIRENZTABH -z, "HREM TS, LAKX
ELERP L ERMEMERLLE. PEERIZ "BNEE RU "‘HEM’ &b
BRBROETCELBL2->T, DIrLBSETT2HABRERSHh. "BIIEE o
SR ‘BIEREE OLX. "HEHN OSKEUFLREORBICE»ZEZIIRED
SshiBEaElboE{INEDL o2,

4 UL OO0 BEHBERSSHEOEIL

A BNTRREBERCEI L IO BEFOHRREIBHESBMERAELD
ZeBEL., TR (1992) BREOKIECHBEZORSBILIIHMR T 2EBHOA
B E->TETSLELTVWS., 22T, LD )ROMEBBENSOEE
BOE{RICODWTHEL., ROES/LL OBKIZO>VWTREL Iz

MERT S ®

B2 7L -V ABEEEY (AIS)XL L. HiEROEERES
ThHrtIla—-—, AILru-2RCVII=VEBDORIE%R. Van Soest O
detergent fiberik (1963 a, 1963 b, 1967)I2fEVs. N D F ( Neutral Detergent
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Fiber)®. A D F (Acid Detergent Fiber) BRUADF— ) J=vBA2FTh¥h
KOTHEL Iz
NDFERORAEFIZAI SEHIFHET I -V M BRENMATERGHNES %
FHTEPLL2R1IBMERBL. V5 2B L THRAKZTRL2LHR. BRI 2B&E
BUTHEEN L. 5. 500 CTIk{L. BB (2) L. FO0ZEZ%#NDFR&
4%, RWT, ADFRIZAISHHIEBHET Y-V bBHEEZMA. ND
FERAELRARLBELETWER T2, ADF-YJ/=_VBIZADFRAELE
RicR, HEBL L& AR THERGORBLER. SokKILLTY /=
VBERMET S, UL Bru—-2, AU -2RCY TV EBREMBEL
OBBRIEXADEY TH 5.

@Otiru—-2A=ADF-YysZ=_v @~NItLru—-X=NDF—-ADF
@UVr7=r =RE-KILD
RJFUVHSBORERISELE L., 9. KBEMHER2FY (WSP) FAI
SEEZ200COFKIZE> THIBEL, RNWT., Y27 YEZDARBRIF
Y (ASP) BHIZEDEBE#20CHD 0.4% Va7 VyEov2L0VHE. B
BICEFrORELSERBABAXIFY (HSP) %#0.05-NEMB®IT LD 8SCIZHE
S>THHELE. WTFhOoRBELEFLFh 20 I O>MEBELERIBLITWHER
AbETEBREL L. THITO0.IN-NaOH #MXBE T AT NMILL 128, BAY S
2F 0 VBERAZEBEFR T AANMUNY - LHEEHBEICEVAIZEL 2.
BBORRICBNT I AISHED] LU LO>DIBEDAIS 1g T ED B
HEBOWESERL., TEREYHLD ] LITERE 1008 PlcadEThsL D0
DD AISFORSER%Z [ AISYS72) | 0BG SRALEZLOTHS.

KB R

CedDIBPFOEREY VDL O-RA, AILLO-R, VIV RY
RKAOBERBUFI 7V I - VABHEEED (AISNL)O0IFHNACORKN L2
BE2BL2RRUBLEMICRLE. HREI000HE DDLU EHI>D>ED
AISOERIE "HEBM OXKR (HL) RTEBBEL. XWT ‘HIIEE' oX



BL1E LoosBtoaselo-L, eha-2 1720, K3,
1OlinAEE

mg/ 5 100g (%)

1 1A% (1) MSKR (2) MLIX (3) ISR (4) HLE
ALS.mg/ tESL100g 343.2(100.0)  438.9(100.0)  406.3(100.0)  435.3(100.0)
A3Ibrao-x% 14.7( 4.28) 17.9( 4.08) 17.3( 4.25) 19.7( 4.52)
£ L a-x 76.5(22. 36) 107.2(24.42) 102.1(25.11) 110.1(25.29)
oy o= v 6.3( 1.84) 9.1( 2.07) 7.3( 1.79) 7.2( 1.66)
X 2 4.8( 1.41) 9.0( 2.05) 6.6( 1.63) 5.4( 1.23)
& il 102. 3(29.89) 143.2(32.62) 133.2(32.78) 142.4(32.70)
Ry F-VEl 170.1(49.56) 181.5(41.36) 163.7(40.28) 175.7(40.37)
o i 70. 8 (20.55) 114.2(26.02) 109.5(26.94) 117.2(26.93)

12734% (1) MSKX (2) ML (3) HSKX (4) HLX
ALS.mg/ HEE100g 316.1(100.0)  407.81100.0) 392.6(100.0)  419.2(100.0)
AIbLu-x 13.9( 4.39) 15.2( 3.73) 17.7( 4.50) 15.1( 3.35)
£ L vu-xX 77.9(24.64) 115.5(28.31) 107.1(27.27) 126.5(30.18)
Ny o= Yy 11.8( 3.72) 9.7( 2.39) 13.0( 3.30) 17.5( 4.18)
3 %3 6.2( 1.95) 9.0( 2.21) 9.0( 2.29) 9.0( 2.14)
& - 109. 8 (34.70) 149.4(36.64) 146. 7 (37. 36) 168. 1 (39.85)
R2FVEl 148.7(47.05) 184.5 (45. 25) 168.0(42.78) 179.6(42.85)
+ o 57.6(18.25) 73.9(18.11) 77.9(19.86) 71.5(17.30)

1 34} (1) MSKX (2) MLK (3) HSKX (4) HLKX
ALS.mg/ 5100 233.0(100.0)  370.3(100.0)  368.3(100.0) 396. 4{100.0)
AIELO-X 15.2( 6.52) 16.3( 4.40) 19.0( 5.71) 20.5( 5.17)
£ L vu—-x 56.4(24. 20) 106.1(28.65) 98.1(26.63) 110. 4(27.85)
Ny o= v 3.8( 1.63) 8.5( 2.29) 7.0( 1.89) 9.6( 2.42)
X 4% 2.1( 0.90) 4.6( 1.24) 3.5(0.94) 4.9( 1.23)
& il 77.5(33.25) 135.5(36:58) 129.5(35.17) 145. 4(36.67)
Ry VEl 115.6(49.63) 169. 0(45.63) 171.4(46.53) 173.3(43.70)
o 39.9(17.12) 65.8(17.79) 67.4(18.30) 77.7(19.63)

2 7% (1) MSKX (2) MLIX (3) HSIX (4) HLE
AlS.mg/ H:-B100g 219.0(100.0) 321.6(100.0) 341.8(100.0) 380. 8(100.0)
AIzbpru-x 16.0( 7.31) 16.8( 5.22) 22.2( 6.50) 22.9( 6.01)
£ L o-x 44.9(20.50) 80.1(24.91) 83.1(24.32) 102.7(26.97)
Ny o= v 3.4( 1.55) 6.8( 2.11) 6.1(1.78) 11.7( 3.07)
3 5 1.5( 0.68) 3.2( 1.00) 3.0( 0.89) 3.4( 0.89)
& il 65. 8 (30.04) 106.9(33.24) 114.5(33.49) 140. 7(36.94)
RO T-VE| 105.0(47.95) 141.1(43.87) 149. 1 (43.62) 161.0(42.28)
* o | 48.2(22.01) 73.6(22.89) 78.2(22.89) 79.1(20.78)
MS: ‘ENRYE SK, ML: ‘EIRHE LK, IS: ‘HEMN S, HL: HEH LK



£ (ML) K. "H&EMN o/ R (HS) ROMT ‘BIIEE" o/ R (MS)
XBJbEL-. . FHNLBEIEROE/LIIMSEBKESMLESCH
WKE, HSK, HLERC/hE ok, Tiru-28RIT AISYEEDTH. &
RELELZ)TORABBLEP> 2. EXMTCTEHHLEXELES. MLK. H
SEBZhiZKXRE, MSXIZEBKICEL >z AI Lo - THBALEL. *
hZThRAXBEL L THHMMERTH-> 1208, RRZRELALRL —ELLM
MizBHonkdrofz, £l VIV RUKDOISERIZER L L1I2A%EE®
KR PHEMERL =,
RZFUVESBROBRNLZELLRIS1 TR RT LB TH S, AIS 420 T
FARBHERZFVERAL LML z0RRAL, EBYTBER2F Y (Fa b
R2FV) BEOULEN, Ya29B7 VEZ 222082 FVIE—FLMER
ol EXMTCIRACLHERAERLES» LZEZBOO R P12, —F.
HRENLEDDORIFUVEABTCRER L VRBICLLDAENERIF VR TERT
BRIFUBELTIHMERLEZ, LI MSERBWTEFHEL biTR2
FUEARBELHIERMERL, RREL LRS- TERIFUVESROETH
ZLPoT,

BE5HMI Cxo>0>ROoXREHEDOEI

REOBRCE>HARBEOELICBAL T, M (1992) IREOBFHEM
BICL2BEICBVWT, RIFUVHIR > THREBOBEABRELNATWEI R L
SXASBWHRREFRBTERY., A -, AILO-2ARURIF VERSD
DENLRDbh2HARANOBECHBABBONIL LTS, Yy ¥ay I
AVOEBEERBBILL-> T, AKOEMMCEETZ2LERDLBZL:>DOED
REABEBLLOLO>ZEAELTWI2Dd» %, BFEMECL> THELESL
Iz,



MR RV &
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Summary

Although early ripening satsuma mandarin, 'Miyagawa Wase', is usually
commercially harvested in early November, it is sometimes left on the tree
until February in order to improve the fruit quality. The crop from the
delayed harvest is commonly referred to as “Jujoh-Kanjuku-Ka” which means

“fruit fully matured on the tree " in Japanese.

In the present study, we selected several citrus species and cultivars
suitable for delayed harvest, clarified various characteristics of the
fruits,estimated some different methods for the delayed harvest and

investigated the physicochemical characteristics of segment membranes

during the harvest period.

1 .The fruits of 105 different citrus species and cultivars grown on a
hillside orchard at Arita, Wakayama, were left unharvested from November,
1990 to June, 1991.

The disorders that occurred among the citrus species and cultivars
(except for 'Fukuhara Orange' and 'Shunkokan') were classified as : 1)
physiological,e.g. granulation followed by fruit dropping or peel puffing
: 2) external,e.g. frost injury, abscission and decay ; and 3) complex,
e.g. frost injury, granulation and subsequent abscission. These disorders
also seemed to occur earlier in the season in early maturing species and
cultivars than in later maturing ones.The series of disorders that occurred
in one species or cultivar resembled what occurred in others of the same
botanical classification.

The species and cultivars were divided into four groups on the basis of
sugar accumulation patterns : group A consisted of species and cultivars
which accumulated more than 11% total sugars (TS) before spoiling ; members
of group B accumulated a maximum of 10% TS and then leveled off ; those in
group C accumulated a maximum of only 8% before abscission ; and species
and cultivars in group D had a TS content of less than 5%. 'Miyagawa Wase',

Kishu mikan and Ponkan (kosho) in group A accumulated more than 15% TS.



The fruit disorders were accompanied by a reduction in juice content and
a concurrent depletion and/or changes in the relative levels of sucrose,
glucose and fructose.

We found that the quality of both early ripening satsuma mandarin,
'Miyauchi iyokan' and 'Kiyomi' improved significantly and that they did
not develop any physiological disorders that could be attributed to the

delayed harvest.

2 . 'Miyagawa Wase' fruits from general orchards located on flat land
previously used as a rice paddy (C), stored fruit from C (CS), which was
harvested in November, 1988, and fruit grown in an unheated plastic film
greenhouse (H) were compared with those 'left on the tree until February,
1989(TB). In addition, the quality of 'Mukaiyama Unshu' fruits from a
fairly flat hillside orchard(F),also considered a general orchard, was
compared with fruits from famous orchards (I;-3) located on steep hillsides
in the Arita district of Wakayama Prefecture.

The TB and H fruits had higher sugar contents than CS and C. Fruits
from I,-; were sweeter than those from F while I; provided the sweetest
of all hillside fruits. Sucrose was the predominant sugar, followed by
fructose and glucose. As the total sugar content increased, the fructose
level increased disproportionately. Sugar levels in TB and H were similar
to that of I;.

The titratable acidity was relatively higher in TB, H and I,, whereas
it was low in CS.

The total amino acid level was high in fruits from I,-; as detected and
evaluated by a taste panel. Among 'Miyagawa Wase' fruits, those from H
had the highest amino acid content, whereas those from TB contained the
lowest.

Thus, we conclude from our findings that by delaying harvest in the
general orchard,it is possible to produce sweeter fruits of higher acidity
that possess organoleptic quality equal to fruits from famous orchards

located in superior fruit production areas.



3. The effects of different cultivation methods on 'Miyagawa Wase'
fruit quality were clarified in relation to delayed harvest. Fruits from
the famous orchard on a steep hillside(I),those from F and those from C
were periodically harvested from August 25,1988, to February 25, 1989.
Some fruits from F were harvested in November 25 and were subsequently
stored (S).

Of the fruits harvested at different times from I, F and C orchards,
those left on the tree until February had the highest sugar content.
Although the sugar content increased from November to February, the
differences in sugar content detected in November, among fruits from the
different sites, were maintained until February.

The titratable acidity decreased untfl December and then leveled off.
There were very few differences observed in titratable acidity among
fruits from I, F and C while on the trees, whereas,in S fruits,significant
decreases in titratable acidity and total sugar content were found.

Compared with large fruits on the upper branches, small fruits from the
lower branches contained more sugar in November and kept accumulating
additional sugar until they were harvested in February. The size and
weight of the fruits did not change during the harvest period.Furthermore
disorders, such as peel puffing and granulation, were observed in the
large fruit.

By enclosing fruits in paper bags on the branches during the 1 - 3
month harvest period many kinds of possible injuries were prevented. In
addition, the use of two bags decreased sugar content and increased
titratable acidity.

There was less return bloom of the branch in which fruits were harvested
late compared to the control. Upon taking the whole tree into consideration,
however, the number of flowers seemed to be maintained at the same level.
The return bloom was affected by the density of the flowers on the tree

rather than by the period of harvest.

4 . The physicochemical characteristics of the segment membranes were



studied in an early ripening satsuma mandarin cultivar, 'Miyagawa Wase',
and a common type, 'Hayashi Unshu',in 1991— 1992 and 1992 —1993. 1In this
study, we focused on the segment membrane strength because this is thought
to be a critical factor in fruit quality evaluation.

The large fruits had thicker segment membranes than the small fruits
in both cultivars. The segment membranes of the developing fruits, while
still immature, became thinner in 'Miyagawa Wase' but thicker in 'Hayashi
Unshu'. The membrane became thinner, however, in 'Hayashi Unshu' as the
fruit matured.

Intrusive resistance, as an index of segment membrane strength, was
higher in the larger fruits. With the advancement of maturation, it became
lower 1in 'Miyagawa Wase', whereas it showed 1little or no changes in
'Hayashi Unshu'.

Some morphological differences in cells of the segment membrane
between the two cultivars were observed in late February. The inner
epidermal surface of the segment membrane showed some cracking in
'Miyagawa Wase'. The cell size of the outer epidermis of the segment
membrane was larger in 'Hayashi Unshu' than in 'Miyagawa Wase'. Some
digestion of the cell membrane was found in the latter.

Cellulase and polygalacturonase activity 1in the segment membrane
increased more rapidly in 'Miyagawa Wase' than in 'Hayashi Unshu' after
November as the fruit matured. The contents of cellulose and total pectic
substances in the segment membrane per 100 g whole fruit fresh weight
decreased rapidly after December. This tendency was more pronounced in the
smaller fruits of 'Miyagawa Wase'. The cellulose content on a dry weight
basis of alcohol insoluble solids (AIS), in the segment membrane, was
found to be lowest in the smaller fruits of 'Miyagawa Wase'.

We believe that the changes in the segment membrane strength are caused,
not only by the digestion of the segment membrane through degradation of
cellulose and total pectic substances, but also by qualitative changes in
the membrane itself through the decrease of cellulose content as determined

by AIS.
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