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Relations between the Fruit Location and the Fruit Quality of Ponkan (Citrus reticulata Blanco)

Shigeto ToMINAGA, Muneharu SATO* and Shuichi IWAHORI
( Laboratory of Fruit Science, * Laboratory of Plant Breeding)
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EVEI BT BK Y A Y (Citrus reticulata Blanco)
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FLRZAVBICEBOBTE LY 5 5 LIZ1008 % B,
6 BET600RICO W T HERAIE (KL, T8 H OFERE,
b osDEE) RAIE LB REE %G T UL
2. WERICOVWTREOER, S0, REME
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D, MEBZRITE L. HEEEIBRICL 0 (=
2fE) ~10 (ReFEE) TTOURBICHT-. &
EZFRERAGEEET (ERER, TC—3600 U )
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RHEK, @BEHO L#E (REOHLIOBREERT), ZbOEEAHNS. LIn->T, REMEICHMM,
affi (REOFSOEELRT), bE (REOEE B SOBATOEHN R S5 NEDIENROIET
BROBEARY) LREMKERE Lz, £712, A H5b.

HyTEIHBEE S HRAD A B0 E S SEBK BB L ORI OERICONTIE, vy ay
EROAIIED . IHVICONTERSVRMFE N, XL YT AL
BRLEAE YD D6 BHI P T B EMEBKEROD ¥ YI25W0W T Reuther 5%, ALYy I ELEVIID
BIEMEOFYI & L #RE%E Table 1 IZ/RL 72, W Jones HYMMEL TS, 1z, BROERIC

Ky H Y ORBEHOBERIIFEEEOL Y I TRT & SVTIRFEY, KELSYNY Y27 3IHVII20
2.97~3.42nm, EHHETL0.9~13.2% TH D, THELTVA. —F, HvEFVRFEREMBEB LU

OEFI NS otz REHIIVIMEAN35~177 g, BEOE#HOE D, BATOESHLREOIENHS
EEIFHN13.6~22.9% TH 0, BAREEIINS <, MIZENTWVD, GHE?3%Es K OCRARMTIE]

LrbZ2OBBOEL/ NS -1, BEEITFOED B O BRI ©5.4~6.5%, BEET12.5~
4.95~6.32, EENEEH32.9~43.5%TH YV, BHE 16.4% CTH-12EBWELTVA. T, HIESTIEE
Bakx <, BEOEL RS-, RIEHRBUIEMH BEMNEBEEBMNOBEOEHFRREENENL 6~
BLUOBNTIREAEEH LA, ». AR E 5.5% &6.2~6.3%CHV, BEROLHFERIZN
BNZEIEmD TRED -1, BRKRIIEANEE/D 2N12.7~17.5% &12.2~12.4% TH 12 EH|EL T
X otz EE (Brix) G EA10.72~11.57, W5, EHEsT3EmEMNORESE, HGE, BEO
BEEHEN3.8~7.5% ThH v, MALH NS <, B 1 BRI FNENn25.3, 18.8, 7.5% TH -
BoEL NS o1, BERILTFIEA0.76~1.11%, trELTWA. —F, Sites 5P izTa) FoNL
TEMEHAS16.1~33.2%TH D, BNEHIKE» - VITALY VRED 1 BANEBREBIERE T13.8%,
1. BEHO L, b HIIEAZ#E NS o B BMEBTU5%THoIERELTVS.

=D a HISFHETL.2~20.1, BEHFEN29.4~ KRETORY v REFEBREHD 6 HOLH)
59.7% CH VD, BMALELIKRE P71 L, vy A IA VRN Y Y TALY VLD,

HYERYVREOREICIITE, AN, BkBLED EEEICR L TS T BB NS o 12k, BEE
KEXERXBIEEHE AP RELLEE LTSI LI LHEBRTRBAZHEHPKRE Lo, AV F YR
BHonTHD VS, FhoDRMIIME, EEnlo BEORHE, L<ICHEB, H, MEEERNICEL
B OIREE, HE, FHisE QRN TORDME, LTWAHDTHY, #DEEIERIRE HHICh
Fl—BATLERMEBL EOBELZBLTHELTL HL, NEEECEHEOE#INIL2EHbDLE

Table 1. Comparison of characters of fruit on 6 ponkan trees

Tree No. 1 2 3 4 5 6

Mean C.VX(%) Mean C.V.(%) Mean CV.(%) Men CV.(%) Mean CV. (%) Mem C.V.(%)
Diameter of 3.25 12.27 3.06 12.99 3.42 10.91 2.97 13.04 3.15 13.17 3.21 12.50
pedicel(mm)
Fruit 153.44 15.46 135.31 16.33 176.90 13.63 156.26 20. 27 145.76 14.23 141.53 22.92
weight(g)
Color index 4.25 39.48 4.60 40.52 5.55 34.20 4.83 43.45 6.32 32.89 5.10 36.28
Shape index 1.14 7.21 1.21 8.53 1.13 5.70 1.10 5.87 1.16 7.08 1.14 7.74
Granulation Y - 1.54 50.91 1.33 56.60 0.99 93.59 - — 1.76 47.86
index

Flesh percent 73.99  3.95 73.24 4.04 69.46 4.96 73.46 3.69 69.52 4.86 69.31 12.08

Brix 10.75 3.75 11.11 4.77 10.94 5.62 10.72 5.74 11.52 7.48 11.57 4.94
Titratable 0.80 16.10 1.11 19.21 0.98 18.97 0.76 18.32 0.94 16.99 0.83 33.18
acidity (%)

Value of color { L 51.06 6.66 53.04 5.86 50.59 4.48 50.78 6.33 52.41 4.81 52.51 4.72
difference a 14.54 46.03 14.65 41.31 18.86 35.07 13.17 59.74 20.09 29.36 15.66 45.68
meter b 30.06 8.61 31.28 7.56  29.76 6.56 29.81 8.44 30.75 6.58 30.84 6.06

X 1 ¢C.V. =Coefficient of variation

Y . ‘—=Missing value
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KRABTOR Y v BEOREI122. 6~4. loam DL
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HEEOREZECOTH PRIV EMRINS, B
DEEFHRED L H1345~550012, a ffils5 ~25
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Fig. 1. Distribution of the number of fruit of ponkan.

A ! Direction of fruit location and the number of fruit within canopy.
B Distance from trunk to fruit location within canopy.

C ! Height of fruit location.
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Fig. 2. Distribution of fruit percentage classified by characters of ponkan fruit.

X . Reading of color difference meter
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Fabs, F1OIV—-TIZRREROBR, B
B, REH, RHEY, 207V —T1I0d 2 s
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RSN TH 2120 13 RBR O, REEIFZ—
LTSN, HEBEBEE—EHEICES<HITHY,
B, BERBRICELLTVLAEBETHS. Oy,

RERORE, R, REEH, BRRIHLBENKO
HHEOFER DI ZRL, A ENFVE, BEHD L, a,
bERFF-HELLLDEEZOND. BERE
BARBROREROBOEEN 4 ~6 TH- 1 12HE
BN KE DO THAHH., BWEBIIZAICIIEEE
FHNCELLTWA LD, EhSHTTEDEVESRS
MIRODHERLEZDOTHAHH., ZORICHELT, B
Ho" 6K Y h Y I CIIREE 3 e, B
31 6% DIEVWEBIZSH LIl E2WEL TV A,

DEDZ Ens, BREEEOEMA Y » v ix128

IWERERBETTICEATOL N, BEEDEE, S
AIRBEEENRKENIESHL,ITHS. ERE
BOKY A v REOHEILERS 1201718, BERIEL
TLRZANERDRBEHE, HEEZRKS,», EELXE
BILFEREZHFBLCTC, 1 ~28ICUET ILENH S
D.
3. RESKRBAEROHERE

Ay H Y REOGHEMBRERBOBMERFBIIOVT
Table 2 IZ7R U 12,

Y, REOMKEBREROH> bEICHEELED
NHREE, HGE, LW 0E, BHoBEESLY
BMERETOICATAHSE, RESIRE/ROR, &
ZEHO a i IEESEOHESH Y, RAKR, B
TTORERE, BER, GEHO L, bHEBHEELSAD
MBIN S - 2. BB ILREHEY, BE, aXito L,
a, b HEBYERLZFED, REKOE, 2 tEry, B
AREIFESACHBEG S > 1. A E250 B ReE
KO, BELFELEOHBSS->-H00, Ef
K, RIEHEH, RAE, BHoOoMEE, 2HOD a
HEWFESAOHB S > 72, BHOEE (Brix)
BWRIERH, EEE, BHOBESE, 6EHD L, a,
b EE IXHRE/ZIEDOHMY, BERORK, REELQ

Table 2. Correlation between fruit characters of ponkan
Diameter  Fruit Color Shape Granu- Flesh Brix Titrat- Value of color
of pedicel  weight index index lation  percent able difference meter
index acidiby L a b
Diameter of C.C.% 0.538 -0.189 -0.080 0.194 -0.205 -0.148 -0.053 -0.374 -0.089 -0.338
pedicel Sig. ¥ *k ko * k% k%k k*kx NS k% * * %
Frut C.C. 0.021 -0.069 0.022 -0.099 -0.220 -0.237 -0.317 0.123 -0.235
weight Sig. NS NS NS * % % * % * % * % * %k
Color index C.C. 0.242 -0.189 -0.192 0.552 0.058 0.539 0.863 0.562
Sig. Xk *k % k * %k * ok NS * %k % ¥k % %k
Shape index C.C. -0.136 0.079 0.187 0.271 0.251 0.256 0.241
Sig. * %k NS %k %k * % % %k % %k % ok
Granulation C.C. -0.313 0.090 -0.311 0.022 -0.150 0.012
index Sig. * % * % ok NS * % NS
Flesh C.C. -0.190 0.139 0.026 -0.218 0.009
percent Sig. % % * % NS * % NS
Brix C.C. 0.117 0.325 0.539 0.313
Sig. % ¥k % %k %k *k * %k
Titratable C.C. 0.092 0.066 0.050
acidity Sig. * NS NS
_5| L cc 0.599 0.938
< & Sig. kok ok ok
Segl| accC 0. 652
M Sig. * %
—5 & b C.C.
> B Sig.

<X

. ‘C.C. =Correlation coefficient
:‘Sig. ’=Significance level (% * P<0.01, % P<0.05 NS P>0.05)
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BEAEELSTNEZSRVOT, BETERE, &
HHVIIHERO Y v AE— VLS E s HHALE L,
LEOREMOEEHEEST 2 HEPELN TS, C
OFETIIHMBERZERCCIIEESHMNH LR
505, U AREIERELCEFA LNV &L
5. 22T, REOKE, BOTHEICRELDE, RIE
B, HRE, BEREL SEHEORETCHET
x5RFEAVSZEFTENEIFERBEROAD 50
RS CEREREEERNOBLOR» SEET
H5bH.
myYamIhVvERVT, KESY, BAHELHY,
BEST, FHSY, JELY s REERERBOHRE
BRICOVTHEL TV Y, BEHRA, BE, B
SEBOMBZAIZICTELZN., ZAH2E0FLEHT
#BHE, HERIEENRLEVEENS 0, BEEHNR
Herhiddbn L EENEVW. LB ATH S,
BIcOWTIREBELAOREYH 120, HE» S
Moz LTV5.
ARFRDAREY H v THLECEIIEE - LS WIEOME

Table 3.

A, HROEBOFVRESEEISHI LN
Rantz, £, BELIBSBIERSEOHEYH
N, BENEVWVEEIBEELEL I EMRINTL.
—%, RESLREHOBERIEE D JOKRSEE L
EOMENH -1, DFD, BREROBPREOVER
EFELHLDIIKEL, FHIVIRFETIE, BEE
ED. JhiE, FRGRICLEBDERDNS. K
VHVOBREEIHBEBICAOHEENH S LITEH
S5O L L TWVAY, 2 CIREERILEE SR
OHENH . CHHEBREOREIWNIVLDLE
Lhig,

4, BRMECRELEBNER

ZoFETHRY I VOBEE L OBREEE S, M
HRERERMOHERRICOVWTRXTE N, hY
FVBREOKEIIRA—BATLERMBEIC L > THRE
BEENRINTVASY., E—HNTOREMEDE
iy, ERVBORBICE->TRE, HHsLEDKE
RUMRELDIELBZLDEBAOLNS.
BV ARTH 505, BRNE AL, EE»S
DM, HFE»HDOEIDZRITOEEIZL->TED
FIENTED., JITUHAY D VOERMNMBELRE
DEEEDOBZRIZO>NT, thoh vy FVETHES N
TVHIEREHB L M H/ET LIz,

Ko h v OBERMEE REMEBRERNE OBFR%E
Table 3 B £ U Figs. 3~6 II/R L 12,
BHENOERMEBDS b, A& REMEHBREAN
L OB%EAE#»#5E (Fig. 3), BEHORIIEREAM
FVTEILFEOHEKE o . RIEBEERRERR

Relation between characters of fruit and fruit locations within canopy of ponkan

Diameter Fruit Color Shape Granu- Flesh Brix Titrat- Value of color
of weight index index lation percent able difference meter
pedicel index acidity L a b
East-west® C.C.% -0.070 -0.013 0.049 -0.013 -0.053 0.006 -0.114 0.016 0.016 0.009 0.025
Sig. ¥ NS NS NS NS NS NS * % NS NS NS NS
North-south® C.C. 0.095 0.136 -0.034 -0.049 -0.030 0.032 -0.208 -0.085 -0.032 0.007 0.025
Sig. * * %k NS NS NS NS % %k * NS NS NS
Distance® C.C. -0.036 0.042 0.205 0.106 -0.087 -0.091 0.190 -0.038 0.086 0.210 0.080
Sig. NS NS %k %k %k 3k %k %k %k ok NS % * k¥ %k
HeightD C.C. 0.322 0.234 0.229 0.093 -0.036 -0.274 0.353 0.221 -0.077 0.322 -0.051
Sig. %k ok %k % % %k % NS % %k % %k k k NS %k %k NS
A

angle ( East +, West —)

angle ( North +, South —)

< X D 0

: Distance from trunk to fruit location within canopy
. Height of fruit location within canopy
1 ‘C. C. '=Correlation coefficient
: ‘Sig.’=Significance level (¥ % P<0.01, * P<0.05, NS P>0.05)

: Distance from trunk to the point which was projected on the east-west plane from the south at the right

. Distance from trunk to the point which was projected on the north-south plane from the east at the right
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Diameter of pedicel

Shape index
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Ny FIBOBERBMEREMEEOBFREAR12S
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Fig. 3.

ponkan.

X ! Reading of color difference meter

S

Relation between the direction of fruit location within canopy and fruit characters of
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Fig. 4. Relation between distance from trunk to fruit location within canopy and fruit
characters of ponkan.
X: Reading of color difference meter
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Fig. 5.

X ! Reading of color difference meter

Relation between height of fruit location within canopy and fruit characters of ponkan.
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Fig. 6. Relation between distance from trunk of east-west and north-south directions and fruit

characters of ponkan ( OEast-west, ®North-south ).
Distances of east-west and north-south directions are those from trunk to the point pro-
jected on east-west and north-south planes from the south and the east at the right

angle, respectively.

X ! Reading of color difference meter.
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Summary

This study was conducted to find out some effective means to improve the fruit quality of
ponkan (Citrus reticulata Blanco). In this experiment, the following items were examined; 1) the
variation and the distribution of the characters in fruit of ponkan among and within trees, 2) rela-
tions among these characters, 3) relations between the fruit location within the canopy and char-

acters of ponkan fruit. The results were as follows.

1. On the harvest day (Dec. 19), the coefficient of variation for fruit weight and Brix of
fruit juice in the canopy showed figures of 13.6-22.9% and 3.8-7.5% , Tespectively. While that
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for color index of fruit peel and titratable acidity of juice in the canopy showed comparatively
large figures of 33-44% and 16.1-33.2%, respectively.

9. The number of fruit on the south side in the canopy was larger than on other sides. A
greater percentage of fruit was found at the fruit location of 70-170cm distant from the trunk and 80
-260cm high from the ground. Distribution of fruit on the canopy was cylindrical.

3. At the harvest time, the variation in color index of peel was larger than in other charac-
ters, while other characters scattered following the near-normal-distribution.

4. Tt was between color index and Brix and also between Brix and titratable acidity that
positive correlation were ascertained; while it was both between fruit weight and Brix and be-
tween fruit weight and titratable acidity that negative correlation were confirmed.

5. The larger was the distance from the trunk in the canopy, the higher were the shape in-
dex of fruit and Brix of juice. Fruit weight and shape index of fruit increased in accordance with
the height of the fruit location. And the higher was the fruit location, the better was the fruit
quality judged by color index, Brix and titratable acidity.

6. In the fruit on the south side, Brix and titratable acidity were higher than those on other
sides.



