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Effects of rootstocks and scion cultivars on fruit quality of ponkan mandarin

(Citrus reticulata Blanco)
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- (Brix), MEE2EOREMEIHERL R, AR, ERCIZEHIRECILEHS
MNIL, NEURPREZEILSRZHMPRERED ) LEGARTEEE Brix) X0 R
T, TEPFDORAEPZCIXERY I Y RKOEKERE L,

CDEHIZ, TNETRY AV TIRIABL DT I FAETOPNERREME DIERBES
HAEMTONTELD, FhUNDEREBHVLREBRRIITPATV RV, 512, BHEO%R
MR L REICDOLZEARRBRDIILALITDRA TR,

AHFETIE, 3HBOAAREL SEEOME - RHLHRAL, AARL BRI REHIULE & RE
I RITTHBIZOWTISERICb > TREZ 1T o 720

MBEELUVAE

1. #EAHE

KGRI, BARE LTH T % F (Poncirus trifoliate Raf.), 7 L4735 (Citrus reshni
hort. ex Tanaka), -LX (Citrus junos Sieb. ex Tanaka) @ 3%, RAITIE KHKX > % >
(LI RRY A, BHMRECBREINZERR AV OMEDLY), FHREV A
(BLEOIREY DY, BHMAFIRE»LEBEASKE), SERC A (BLE )RRV
v, MREKETERENZEEDLY) O3RELMA L. BAEKRICBERMALEXK
L7z TbbAEREBROMAEDLEIZIHAGEDEE L

AL 2ERIZTNRSIEMS9 (1984) F£4 AICERBERRRBG L VETFZEAL,
BIRERKZEBREHFNES CHRE, TR L2, BAIZEM60 (1985) 44 Bz, “KHKY
% 2 RMOKES R ABRSG BSOS (BUE, MUATBUEANRE - EWis e i E Mg
BIERBATIEAT 7 > ¥ Y BIRE) 25, FHHRC A L EBRV A 2200w TIRER
EERBRBELIVEAL, 1EMBERLLZERCTWYER L, 20%%, BHI6IE
(1986) %6 HICIIEEREEICEVTHSar2)— Ay b (EE1mXE21.05m, &
BR800 v Mv, HIIZEARY 13, KEIREZIIOmXEE5m DIy ) — MLz
i L72) ICEBREIORECTH AT 72, Thbd, 90Oy 27 —FKRy MZ3EAKX 3
BAR=9MAGbEZI0ETHZFIT7=,

2. NELREREORE ,

a7 Y—bFRy MIHEIFITHIEHDI8IE (44F4E) 2OMENRBL-DOT,
19894F 2> 520014F (16%E4) F TIMEMICH o T, NELBEFREOHRAERZITo 7. K4
DOYE L REMERETIIUT DL H I, 1989%F12H20H, 19904E12H22H, 19914E12H18H,
19924124 14H, 19934E12H21H, 19954 1H10H, 1996%E 1 H 6 H, 1997461 H 9 H,
19984 1 H20H, 19994 1 A13H, 20004F 1 H27H, 20014 1 H22H, 20024E 1 A27H 24T
72o A, BUAROZRABMOLEELIEL, RELK, RELRER, BUoOZ0EL
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HEL%, IO FEYNLREZIEY YT Y7L, Fheh, REOERE, RE
fIESHOmERRE (LME, afl, bfl), HE, KE BHELK Q00x REMRE HEE),
TEMY, BREE, RAEX, BiITOMEE Brix), HEREESLIUOBRLEZAEL . &
BNzF—%1%, SASIZE NV BEDTF =IOV THHGIT L BEEROREZIT - 72

HBRBLUEE

1. ERFNODEIHHER

19894F (4 4FA4) 520014 (165F4) FTOBEMONES L UFMmEBRERIZOW
THAE DB AE R % Table 1 1TR L7z,

18 d 70 IEE, 1989~1991, 1993, 1995, 19994EIZIXARIC L 2 HEED, 1989,
1990, 1992, 1993, 1995~1997, 1999, 20014 IZITRMIC L 2 HEENRD LN, AARLE
BAOZLHEAEHIL1995, 1999, 200140 3EFAETH o7z, BRIOPHERER L NED 5K
D7 FEEEIZ1995 & 2001 IIFAKRICE Y, 1990, 1991, 1993, 1995, 1997~19998 X Of
20014 I RMIC K DVEBLENR LN, ARE MEOZHEERIZIBFEDAFETH -
720 BIBIZ X ABBIOFEMEIL, 1992& 1997 ICARIC L 2HEEHD, 1992~1996, 1998,
19998 £ U20014F ICIERKIC X D A BEI RO Sz ARLERHMOKEERIZThOE
WKHBD SN Aol FREHL OV V7Y v 7 LREOEFGER, 1990, 1991, 1993,
19978 X 1999 ICIFARIZE 2EEED, 197EUANOLEITRRICIZ2AEEVRD L
h, RUAVREOEBIERLERKICL o TRKELEDNDH L I LIRS NI, BRERK
DR AEAEAIZ1990, 1991, 1993, 1994, 199986 X V2000FICHBETH o7z ¥ TY 7L
REOERE, 1989~1992, 1994, 1995, 19978 L 19984 IZARIC X 2 HEED,
19922 M DEICIIRKICE D 1 B LRV TOREELREN RO LN, REEIIAKRLAED
FRENIRELSELGINDZLPHL P TH o7z, ARERKOKEAEMHIX1992~19988
FUR0IFEICEETH o720 TDHIZOWT, BELY X CTILV £EH0D FHFHEK A T
dAh T8 FREIAATREICENSEL, WLH" ZXXETHMAERY L) OREI R D
BhoEMEL TV, —F, - RHAICHNESE L RERBIIEEPH LI LIEIELD
WENH BV, RRABROERE, KA ONE, REH, FEIERLREOETRLTHIZE
DRELENDY, REERIIRIRONLWI EATRI NI

BEDOT EDDIZI90ELRBEEARICLY 1 BLRNVOFELRENDH Y, 1998 20014F
DA DOEILRHIC L 2EELZLRDO SN, 1990, 1991, 1994, 1995, 19974 IidEARE
FHEDOKENEHDEETH o720 R A VREDOT MY FAERERKOWGIZThENA
BSNBIENRELITHole TOHIZOVT, KLY IRV I yOFT LAY @&
RRELSERTOIREREATHY, B FHICE > TREFIRELERYPDLDT, 7
ERY) OREDECEKZBRTRETHE L, BRATREZXETT LAY DRENSN
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Table 1. Results of analysis of varience on fruit characters with treatments

chz?algtters Treatments 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Yield/Tree

Rootstock * % * % * % ns * ns * ns ns ns * ¥ ns ns

Cultivar * % * % ns * % * ns * * % * % ns * % ns * %

Interaction ns ns ns ns ns ns * ns ns ns * ns *
Fruit weight

Rootstock ns ns ns ns ns ns * ns ns ns ns ns * %

Cultivar ns * % * % ns * % ns * % ns * % * % * % ns * %

Interaction ns ns ns ns ns ns ns ns ns * X ns ns ns
Color index®

Rootstock - - - * ns ns ns ns * ¥ ns ns ns ns

Cultivar - - - * % * % . * % * ns * % * % ns *

Interaction - - - ns ns ns ns ns ns ns ns ns ns
Color index’

Rootstock ns * % * * ns * ns ns ns * X ns * % ns ns

Cultivar * % * % * % * % * % * % * % * % ns * % * * * * *

Interaction ns * * % ns * * ns ns ns ns * * ns
Fruit weight”

Rootstock * * % * * ¥ ns * % * % ns * % * % ns ns ns

Cultivar * % * % * % ns * % * % X % * ¥ x* * % * % * % * %

Interaction ns ns ns * % * * % * % * % * % * % ns ns *
Granulation

Rootstock - * % * % * % * % * % * % * % * % * % * % * % * %

Cultivar - * % * % * ¥ * % * % * % * * % ns * ¥ * ns

Interaction - *x ** ns ns * % * ¥ ns * % ns ns ns ns
Flesh percent

Rootstock ns * % * * % * ¥ ns * % * % * % * % * % ns ns

Cultivar * % ™ * * % * % ns ** ** * % X% * % * % * %

Interaction * % ns ns * % ns ns ns ns ns ns ns ns * %
Fruit shape index

Rootstock - - - - * % ns * *x ns ns ns ns ns

Cultivar - - - - * ¥ * % * % * % * % * % * % x % * %

Interaction - - - - ns ns * * ns ns ns * x ns
Soluble solid (Brix)

Rootstock ns * % * % * % ns * % ns ns ns * * % ns ns

Cultivar % * % * * % ns ns * % ns * ¥ ns * ns ns

Interaction * % * % * % * * % ** ns ns * % ns ns ns *
Titratable acidity (Acid)

Rootstock * ns * % * ns ns ns ns * % ns ns * % * %

Cultivar * % * % ™ * % * % ns * % * % * % ns ns * % * %

Interaction * ¥ * % ns * % * % * % * % * % * % * % ns ns ns
Brix/Acid

Rootstock ns ns * % * % ns ns ns ns * * % ns ns *

Cultivar % * % * % ns ®* ns * % ns * ¥ ns * ns * %

Interaction ns ns ns *x * % * % ns ns * ns ns ns ns
L value

Rootstock - * % ns * ns ns * ns ns ns ns ns ns

Cultivar - * % * * * % * ¥ * % * % * % ns ns ns * * %

Interaction - * % ns * % ns ns ns * ns ns ns ns ns
a value

Rootstock - ns ® % ns ns * % * % ns ns ns ns ns ns

Cultivar - * * * % * % * % * % ns * % ns * ¥ * % ns * %

Interaction - * % * ns ns ns ns ns * % ns ns ns *
b value

Rootstock - ns ns * ¥ ns ns ns ns ns ns ns ns ns

Cultivar - ns * % * % * ns * % * ns ns ns ns ns

Interaction - ns ns * % ns ns ns ns ns ns ns ns ns

*, *x: Significant at the 0.05 and 0.01 levels, respectively.
z: Based on trees.
y: Based on samples.
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DT, RUHTHCILVIZERDRFEEZ N T I FETRETRETHLEREL T Do

BAEIZ1990~1993, 1995~19994E I AARIC L B2 A B R ENRD b, 19944 DS D4E
BRKICEIAEELEDRD LN, AREBAROKLEEHIZ1989, 199238 & UF20014F DA
HFETHoe TOEHE, BRI VORRBIEIRKICLEENPREVIEFHAL,TH -
720 BIIEH (100 ¥ BERE HEE) Z1993ELRICHAE L 248, ARICEZHEER
1993, 19958 X UF19964E725 128D SN, MHIC X 2 BB 2I1X1993F IO EFES 123D
Shiz. RHEAEHIZ1995, 199638 & U20004E 1238 SNz TH o7z DL I, K>
71 DORBIEHIBARREIC L o THRELZEPHSH TH o720 B ¥ ORBITRMEF
HORETH D, Bl 3R AV 2REELL IR, KERLLOIR, MEELIIAR,
INEEL &9 %, MIREROSDICKHIL, BED 2 RJHERELEIFARTH D, 19604
EIZIZERBETRBRENAZ L, ZRUBERESL 2 ) RPEERERMTHL 2 L
FHMELTVS, AFETHALZIRHKDOY B FHEVH > 3&EL Ok, KHKRY
v b CERY A RELEIRTH S,

B OBERE (Brix) 131990~1992, 1994, 199838 X UF19994F IZIFAARIC L D HFELZED,
1989~1992, 1995, 19973 X UF19994EICIF /M L 2 A EED RO b, KHEIFMIX1989~
1994, 199738 X U20014EICH B TH o 2o BEERIZ1990.1993~1996, 199835 X UF19994F LA
NOEIZIZBERICE VEBELREND . $72, 1989~19924, 1995, 19973 X UF19994F 12
IR EAEEEL RO SN REMEMIZ1989, 1990, 1992~1998FIZIFHFETH o720
WERRH (BEREBREE) (21989, 1991, 1992, 1997, 20003 & U20014EICIXEARICE W A
FEATH SN, 1989~1991, 1993, 1995, 1997, 1999 & V20014 IZIERMIC & 5 H BAED
D SN, RHEAEHIZ1992~19948 L C197EICAEE TH o e TNHDRIZOWT, &
EoHS UL, h5yFE FHERVI Y TRAXBIVERIFREL, HE (Brix), BREE
LbEL RESENBIFTHBI L, CTLV 28FD F22428K A TR AT TENY
LA ALY BEXARBMELES 2, SORFTREGEIRVILZHEL TV A,
X512, Wb R X, ¥y, FFNF, VA7 x—, AXTA, FAXRZIN
Y, ZLANLET, aX08EEOAKRTIIHEE (Brix) W3EI LD o7zt HEL TS,
LAaL, ARERTIE, BE Brix), BEE, BELEIARTOIRMTOIRELENHLZ
EDTREINT,

BEOBEFRED) bW SORELZRT LEIZ, 1990, 19928 X 19955 121 BAKIC
L BB EAEDS, 1990~1996, 20003 & UF20014E 12 i3 FEIC X A A BENRD bl KA
FE1990, 19923 & V1996 ICH B TH o720 REOBRELRT a fliid, 1991, 19948 L0
1995%E I BRICE 2HEEENH D, 1990~1994, 1996, 1998, 19998 & U20014E 1 i it
X AEFEENTD LN ZREAEAIE, 1990, 1991, 19978 L 2001 IZHERTH - 720
B OBE %73 b HIZ1992FE DA HERIZ L BHEEEM, 1991~1993, 19958 & UF1996%F
CERREIC L 2EEENTD SN, REEHIZI92EICEETH o0 TDEIHIL, RE
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2. RENBLREQREOERMHRE

(1) RENZEELREE

BAREBARMEOBECIBF O RENEICRIZTTEZEIIOWTFigl 1IZR LA, 19924 %
BRWT, 795 FEOBYULZVRBIRZ VAN SARLIXALIDIELHB L, 7L T
NESHEIXBEOMIZIZIIEALEN D072 ROT, FHIONEOHERZ LET S
&, MXAFTD1989F (4 44) 25199348 (84F4) T KEHFR YA » FHF
YHY BEIO CGRBERCA Y FOBEIHEB LA, 19944 (94F4E) DRIE KHEKY
h Y OPREBIMM L eh otz —K, FHRA Y & <GBEVH 2 F, FRIZELS
EEIH D00, 197 F TREIHMT 2B[0ICH o7z ZDLHIZ, KA VOPE
i, PRl L3 RBRBROMZMNIHIENSIERMI I T ¥ FERTONEITKRE» o7
i, ARBRE (BEFE 1mx & 31.05m, FHEHL0Y v b)) a7 ) —kKRy MIHE
AT TITo 27200 b Lk v, —F, REHNORENE AT REED
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Fig.1. Effects of rootstocks and scion cultivars on yield per tree of ponkan
(1989-2001)
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KHEARYA Y TRED SN, HMIAHTHIERDI995FELIREIIBED FHHKRY A 2o
ECALRR A TREL otz TOHEIZOWT, BELY 129 FEHOBEMEIERET,
CTLV R# F2428K > h v’ OPRRBIZZLANINSETHS ¥ FAINE L, CILV &£F
O FEHRY DY OWEIEBIATIFHRELIAETIIEAEEN oz LTWS, AR
BTIE, 797 FBTILANIIEBIVLAEL)ANENS -7, Thid, KRB
MEHEI00) v PVORY VREETH o722 &, RERMMSIEMEEb 22T LA
NPT EZXDEMBEL I FEPRBE I N Lo 7272000 Ly, @iERICIE, Mz
HFENZE KEKRY A 2 TIEML2 L ) S 0o 7208, MAHTH 9 £ HIRE
& KEAY A OREOWIMIEEL, FHRCH O & ERYH 2 OPREIETK
WML 7z, ShE, BT 9ER (10F4A) 10k TREARRONEFEIHTE 2272
HERbhiz,

BARERARMEDOENHPRER (BWHICHELA-EFYREE) TRIEITEEIIOVT
Fig2 IZnL720 BRICELDZREEDOERIZIILALELS, WThOAKRIZBWTDH 19924
E19954FIZ R RRMEIZ 22 5 7248, 1989~19984F F TREFZIIWMT 2 MMICH D, 19994
DRI Z OB A5IE F - 720 RBBNCIE, 1989~19914 F Tid “HFHARYH v > K
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Fig.2. Effects of rootstocks and scion cultivars on fruit weight of ponkan
(based on tree, 1989-2001)
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HEYH > > dGEEY I OETH o7 TOHIE, FHFHERV A & ALREF 7
Y ORFEFEFEMLZOICH LT, KERYH > 1319954 (104:4:) DIFEORERHDHY
MAVNE L 22 1), 1999 LIS OEIZML D FAEIC R THEEINE o7z, UED XD, &
RKOBWIZELREROERIIFO SN o720, BARMEILZRFEEOEZIIETH -
720 BEIREDOKX X IIHERLHE - BHSEEWICHORMETH Y, HFHKR A & e
BAEY A BHBOKRELZRZHETHY, KHARYH BREDNRRKTH L Z LIH
FEN, TOMIZOVT, KMSY, BHESY REOKE SITMHERRMRICL 5ED
RKEWZ E2HEL TV,

(2) REME

BAREBABEOEVS R I YV REOFEBEIIRITTHBIZOWVWTFg3IIRLL, 3
BEOBGALD, ERIZIZZEHIHHLOD, HAMNTBREHORERL L HICEBEIIR
T A o 7288, BRICEAEBREDOEZPM TR o7 —F, BARKZ LE
T2E, KHRYH Y OEFBIIZHMZAT 3HEHDI989E (4 F4) »OLRHFTHY, 9
EHD19954 (104F4) T Tk 2 RFEICERTHEICE o2 FHER A &
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Fig.3. Effects of rootstocks and scion cultivars on color index of ponkan
fruit (1989-2001)
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FARYH 2 OFBITHMIAFITEERDEBT S L LBICREFICIRD, 19964 (1144) L
Beld KHIRY A 2 LOEINEL B olze TDEHE, KRB TREOEBIZHEKREE
BERONZVOIZHLT, BELY IRV A VOEBINTIFETILANINIEBLIY
IAELVLRFTHoEMELTVED, ZOBRVIIOVWTIIHBE TR, —F, RE
HOIZHHE - RSO BN RE SN R TH LI 06, RBEINICERDEN
HHDIUROHETH D, bbb, KHARVI Y FFHHEETCRAINLELIED T
BWRAORHETH Y, FHRI A & BNV H > EEhEhEE LEERRERE
DEEDRETH L0 Bbhis, 72720, BBEIETIE, DRI IHEARICE TP DL,
Gl - RMBAOBESRENICEBEENL Z 05, NENFS (BB HHE A
v kRmAR Y v TRMAASIHSE (9F4E) UEBEEL TroEBIREMICH
L5E9 X hozbnEEZLNS,

BRAEE (100 X #ifE HEE) 12DV T Figd IR L7z, 3HEEOAKRE D REHEIXL05
~120DMETH Y, EREHDKEL, BRDENICE 2 RBBHEBROERITHAB TR I 57
BARMIICALE, BMLIIRGHETHZ FHRY I ORBHEHH105~110L & D
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Fig.4. Effects of rootstocks and scion cultivars on fruit shape index of
ponkan fruit(1989-2001)
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INEH otz AbERY AV & SKEARY P BThELxH9RTHY, BEHBEEZ
BBLRAIBUETH 720 TD X, EREHIILE - FHERETH o7, KL LD AR
R rTid, GCBERC A 28 KERY A L) REEESREVEIIIIH Y,
JEER VA v OFH CKERY A IDBRETH o7

FHFIZDOWTFigh IR L #5988 FHEEIZLANNIHEORRBOEIINE Do/
B, AFEFETIZLANRIIBEENBRRKEP o7, —FH, TAEDORARITFALIH
i, 2 AARL D DERIEL, 2XBTEREEPEL LI EPHLLTH- 72, 2
ARIZERBEOBMBETHY), BEIREVDOORELIEL, REMEHTE LI Lh D,
CTLVEZDORY A VOBKRIZEARBETH LI EVPKALY 2L o THEIN TV, KK
BOMELFRBRTH o7, REMERET L E, KERYH  ORREFEI MO 2 MFEIC
ERTREEL, KERCY Y BREOBEVWGRETH 7, FHFHERV I L JeER
YAV BT AL, 1989~19934F1% ALK AH 20 At HHKR A LD B RED
Ao 7oA, 19944F (9 4F4) DRRIZZEDIEL o7z,

T EFDIZOWTFigb ISR L7z AREZRET 2 &, AXHEPREG, 2 X5GRKI A
TTENYPFRDENP -T2, Z LA/ FTRIIIARFRLT LN ORBELIPLEVEKRT
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Fig.5. Effects of rootstocks and scion cultivars on flesh percent of ponkan
fruit (1989-2001)



AREBRBESR D Y ORESHICRIZTEE

1.2

| Rootstocks =O=— Trifoliate orange

10 =/ Cleopatra mandarin

—— Yuzu

08 |

Granulation
=}
»
-

04 I

02

0.0
1.2

] ~=O= Ohta ponkan
Cultivars —~/— Yoshida ponkan
~—8— Kitazono ponkan

10

08 r

06 |

Granulation

04

02

0.0
1990 91 92 93 94 95 96 97 98 99 2000 01 (year)

Fig.6. Effects of rootstocks and scion cultivars on granulation of ponkan
fruit (1989-2001)

BHolze BT FFETIE, 1990~1993F 132 XE EFREDT LAY AFA L72A5, 19944
(94E4) LIBRIZT LAY OFRAEIZZ VAN T REENEL ol TXBRIIFEREDR
PETHY, B ZXERY D VTR, BEEIREVDOD, REFEL, §EMFYD
BEDRLZ W EEDRTWVAE I ENKRBRTOMER SN, REBORKZIT) &, 2~
L EORNRERBRVT, “HFHEV D OF L) REENSE L, 1989~1993, 1995,
1997~19994E 13 2 B X YV S EBEIZE oo “KERYH > & EXRY A %l
By 5L, 19944 F TIIMEOEZIHE TR D - 7225, 1995~2000F 13 KHEFE & ¥ F
JEEERY A LT ERYOREN Lol WABRLAZEIIE, KHRY A &
GEEARY A IZMELE D RE AU THEI DL TENYOREEID LoD TH
5y HHRY AV BELIHIRTHY, BRGEIFTH), HE Brix) @ HmE
Thb7-02, BERBEOEGETH LD, TLEIN)ORENS I EPEHINTEY,
EEZERBRESABREVER L BN RV ANOEFHVHERIN TN S,

B (Brix) CDWT Fig7 IZRL72. ARBOREE T % &, 19934 % TIXFREHN
K&, BRICEAERIWAM TR L o720, 19944 (9F4E) UREA S5 FETHEE
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Fig.7. Effects of rootstocks and scion cultivars on total soluble solid content
(Brix) of ponkan fruit (1989-2001)
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Fig.8. Effects of rootstocks and scion cultivars on titratable acidity (Acid)
of ponkan fruit (1989-2001)
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Fig.9. Effects of rootstocks and scion cultivars on Brix-acid ratio of ponkan
fruit (1989-2001)
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Fig.10. Effects of scion cultivars on L, a and b values of color difference
meter of ponkan fruit (1989-2001)
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Summary

The effects of rootstocks and scion cultivars on yields and fruit quality of ponkan were
examined. A series of experiments was conducted for 13 years from 1989 to 2001. The ages of trees
varies from 4 to 16 years. Three rootstocks used are trifoliate orange, yuzu, and Cleopatra mandarin.
And three scion cultivars were used, namely, Ohta-ponkan, Yoshida-ponkan, and Kitazono-ponkan.
The results were as followed. '

Analyses of variances by year showed significant independent differences between rootstocks
and scion cultivars on yield per tree and fruit qualities of ponkan respectively. However, interactions
between rootstocks and scion cultivars were not observed.

On yield per tree trifoliate orange rootstock was the highest, and much difference was not
observed between Cleopatra and yuzu rootstocks. Fruit weight, peel color, fruit shape index, titratable
acidity and values of color difference meter did not differ among three rootstocks. Flesh percent of
fruit on yuzu rootstock was significantly lower than that on other two rootstocks because of its thick
peel. Granulation occurrence of flesh on yuzu rootstock was significantly higher than that on other
two rootstocks. Granulation occurrence of flesh on Cleopatra and trifoliate orange rootstocks were
very low. Brix was highest in fruits on trifoliate orange, followed by Cleopatra and yuzu rootstocks
of 9 years or older. Brix-acid ratio tended to high in fruits on trifoliate orange.

Yield per tree and fruit weight were higher in ‘Yoshida ponkan’ and ‘Katazono ponkan’ than
‘Ohta ponkan’ if they are 9 years or older. Peel color was better in ‘Ohata ponkan’ fruit until 10 years
old; thereafter the difference among three cultivars became negligible. Fruit shape index was lower
in fruit of “Yoshida ponkan’ than those of ‘Ohta ponkan’ and ‘Kitazono ponkan’. Flesh percent was
higher in fruit of ‘Ohta ponkan’ than those of other two cultivars. On granulation occurrence fruit of
“Yoshida ponkan’ presented very high while ‘Ohta ponkan’ and ‘Kitazono ponkan’ bore fruit of very
low occurrences. Brix tended higher in fruits of ‘Yoshida ponkan’ and ‘Kitazono ponkan’. Titratable
acidity and values of color difference meter tended higher in fruit of ‘Ohta ponkan’, Brix-acid ratio

tended higher in those of ‘Kitazono ponkan’ and ‘Yoshida ponkan’.



