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Comparison of the Fruit Quality of Ponkan ( Citrus reticulata Blanco) Cultured
under a Plastic Roof with That Cultured in an Open Field

Shigeto TOMINAGA and Shuichi IWAHORI
( Laboratory of Fruit Science)
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Comparison of fruit characters of ponkan cultured in open field and under plastic roof

Open field

Plastic roof

Tree No. 1 (182 fruits ) 2 (113 fruits ) 1 (113 fruits ) 2 (105 fruits )
Mean C.V.X(%) Mean C.V.(%) Mean C.V.(%) Mean C.V.(%)
Diameter of pedicel (mm) 3.20 18.57 3.13 15.41 3.57 17. 24 4.00 22.86
Shape index 1.15 7.62 1.12 6.06 1.15 6.94 1.15 5.50
Fruit weight (g) 155. 83 15.02 150. 33 12.74 196. 21 13. 35 202. 37 14.52
Color index 6. 68 33.29 7.50 19.05 7.07 26. 84 5.19 41.57
- S| o L 42.54 12.80 42,22 13.23 39.19 16. 83 40. 20 16.47
._g g’ | —E - a 17.63 45. 65 20. 69 30. 61 16.74 50. 83 11.78 70. 56
ﬁ g ) g b 21.62 17.95 21.87 17.35 13.85 37.53 18.26 26.43
g § "é L 53.27 6. 20 54.33 3.61 53.31 5.28 49.90 8. 08
T": é’ % 8 a 16. 47 56.42 22.40 26.19 18.05 44.08 7.89 118.78
>S4 e b 31.07 10.21 32.75 5.04 26.99 7.96 26.42 13.73
Granulation index 0. 80 60. 09 0.79 57.42 0.75 67.72 0.24 188. 94
Flesh percent 73.45 4,07 72.41 4.50 73.75 3.67 76. 62 3.83
Brix 10. 54 7.38 11.09 5. 60 10. 16 4.08 10. 40 4.80
Titratable acidity (%) 0.85 12.67 0.77 12.04 0.64 14. 34 0.79 12.94

X . ¢ C.V.’=Coefficient of variation
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® Plastic roof ).

A : Direction of fruit location within canopy.
B : Distance from trunk to fruit location within canopy.

C : Height of fruit location.

2EOEETCILEIB A Z > 12 (Table 1).
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Distribution of fruit percentages of ponkan cultured in open field and under plastic roof ( © Open field,
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Fig. 2. Distribution of fruit percentages classified by its characters in ponkan in open field and under plastic
roof ( © Open field, ® Plastic roof ).
X . Reading of color difference meter at stylar end
Y . Reading of color difference meter at lateral side
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Table 2. Correlation between fruit characters of ponkan cultured in open field
Diameter  Shape Fruit Color Value of color difference meter Granu- Flesh Brix Titrat-
of pedicel index weight index Stylar end Lateral side lation  percent able
L a b L a b index acidity
Diameter of c.c.X -0.122  0.224 -0.112 -0.181 0.071 -0.223 -0.262 -0.016 -0.216 0.117 -0.235 0.073 -0.019
pedicel Sig. ¥ * * % NS  *x NS kk Kok NS * % * * ok NS NS
Shape index C.C. 0.198 0.224 -0.232 0.035 -0.099 0.209 0.156 0.200 -0.162 -0.023 0.042 -0.029
Sig. * % %* % * ¥ NS NS * X * % * ok * % NS NS NS
Fruit weight C.C. 0.127 -0.501 0.092 -0.375 0.061 0.159 0.118 0.250 -0.193 0.039 -0.106
Sig. ¥ *x%x NS *xx NS % x k% k% NS NS
Color index C.C. -0.196  0.431 -0.035 0.602 0.854 0.555 -0.108 -0.393 0.600 ©.103
Sig. * % * % NS * % * % * % NS * % * % NS
8|3 L C C. 0.196 0.874 0.013 -0.251 -0.042 -0.227 0.464 -0.215 0.199
gl ¢ Sig. *%k k% NS k% NS %% kkx  kk ok
8 ..;\ a C.C. 0.368 0.295 0.430 0.266 -0.129 -0.181 0.408 0.040
R Sig. * % * % * % * % * * % * % NS
g b C.C. 0.100 -0.131 0.062 -0.147 0.340 -0.158 0.159
< Sig. NS * NS * k% kok  kx
% ° L C.C. 0.544 0.685 -0.159 -0.009 0.281 -0.027
S| E Sig. % k% k% NS  *xx NS
S K a C.C. 0.674 -0.115 -0.396 0.673 0.067
=g Sig. * % * * % * % NS
>4 b C.C. -0.126 -0.045 0.295 -0.056
Sig. * NS %% NS
Granulation C.C. -0.081 -0.035 -0.112
index Sig. NS NS NS
Flesh percent C.C. -0.361 0.148
Sig. % % *
Brix C.C. 0.010
Sig. NS
Titratable C. C.
acidity Sig.

X. ‘C. C. =Cotrelation coefficient

Y. ‘Sig.'=Significance level (% % Px<0.01, * P<0.05 NS P>0.05)



46

BARIEA - ARE—

WRUED, KV vy REOKEBRERE LTEL
KEBELRDONLRES, HOE, A EP0VE, RA
#, EE, BEEAPOICLTUTIRZ DR Z RN
AR

BEHIIBHBREECIRIROBER, REEYR
EHmE, BREMHIROGEITD a, bE, A LEPVE
CHELFOHBENH Y, REREHOBEOD L,
b, RARLFEELADOHBENH 12, #EETIE
BEROBER, AEPVEFELIED, RERERO
o L, bfl, MEHO L E, RAEK, BEE,
BeREBESAOHEMEYS - 1.

HEEIL, BHBRECIIRERY, REH, BRFE
REHMOBELT a E, EHPOEZEET L, a, b A,
BELIEELIED, REREROEBE L EH, RA
KEHELAOHEBEN S - 1. HEMTIX, RERH
HomER a fl, FEHEES L, a, bfH, BEE
HERED, REHOBER, RAXK, BREBLAES
BB D - 1.

A EN0BISBME CIIREROBER, REELEH
BoEo, REEYN, REREREM@BOGBERTO
L, a, bEEARSAOHBENM H -1z, HEBTIZ
REHCFELED, RERBIEMEHROEERT b

l, RNK, EE, BREBELAELACHEBE S 1.
RAR I EE T IERFERBEROGEGD L, b,
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BEAOHBENS - 12, HEBTISEGRRE, REHREM
HHOwEHD L, a, b, BEBEIFELIED,
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Table 3. Correlation between fruit characters of ponkan cultured under plastic roof
Diameter Shape Fruit Color Value of color difference meter Granu- Flesh Brix Titrat-
of pedicel index weight index Stylar end ) Lateral side lation percent able
L a b L a b index acidity
Diameter of c.c.X -0.192 0.590 -0.165 -0.420 -0.016 -0.229 -0.263 -0.052 -0.178 0.019 -0.259 -0.068 -0.019
pedicel Sig. ¥ ** k% * *% NS k% *% NS x%* NS k% NS NS
Shape index C.C. -0.002 0.032 0.086 0.044 0.110 0.047 0.020 0.057 -0.065 0.093 0.019 0.056
Sig. NS NS NS NS NS NS NS NS NS NS NS NS
Fruit weight C.C. -0.051 -0.665 0.014 -0.487 -0.164 0.039 -0.097 0.184 -0.477 -0.186 -0.131
Sig. NS * %k NS * % * NS NS * % * % * % *
Color index C.C. -0.112 0.586 -0.123 0.739 0.872 0.669 -0.046 -0.353 0.366 -0.391
Sig. NS * % NS * %k * % * % NS * % * k * %
E e L C.C. 0.078 0.837 0.105 -0.221 0.092 -0.119 0.565 0.143 0.294
gl L Sig. NS %% NS %% NS NS  ** * * *
g = a C.C. 0.121 0.520 0.555 0.468 0.037 -0.300 0.247 -0.262
gl v Sig. NS * ¥ * % * % NS * % * % * %
= b C.C. 0.049 -0.237 0.175 -0.300 0.570 0.286 0.433
b Sig. NS k% k% kk  kk  kk koK
—g ° L C.C. 0.704 0.880 0.017 -0.190 0.244 -0.384
S E Sig. *%x k% NS  kk  kk  kok
°ls| a cc 0.621 0.054 -0.475 0.209 -0.470
= £ Sig. *% NS k% kok  kok
> b C.C. -0.144 -0.071 0.392 -0.213
Sig. * NS %% k%
Granulation C. C. -0.385 -0.241 -0.381
index Sig. * * * %k * *
Flesh percent C. C. 0.106 0.483
Sig. NS * *
Brix C. C. 0.172
Sig. *
Titratable C.C.
acidity Sig.

X.+C.C."=Correlation coefficient

Y . ‘Sig.’=Significance level (% * P<0.01, * P<0.05, NS P>0.05)
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Table 4. Relation between fruit characters and fruit locations within canopy of ponkan cultured in open field
Diameter  Shape Fruit Color Value of color difference meter Granu- Flesh Brix Titrat-
of pedicel index weight index Stylar end Lateral side lation  percent ab]e_

L a b L a b index acidity
East-west® C.C.% 0.033 0.042 0.056 0.075-0.126 -0.057 -0.130 0.002 0.066 0.065 0.032-0.054 0.192 0.003

Sig. ¥ NS NS NS NS *
North-south® C. C.

NS * NS NS NS NS NS %% NS
-0.003 -0.116 -0.327 0.011 0.202 -0.048 0.173 -0.072 -0. 056 -0. 093 -0.116 -0. 118 -0. 205 0.091

Sig. NS * % NS %% NS %% NS NS NS * * *% NS
Distance® C.C. 0.30z2 0.078 0.032-0.114 -0.128 0.037 -0.153 -0.194 -0.142 -0.201 0.006 -0.070 0.104 0.057
Sig. * %k NS NS * * NS *% %% * % NS NS NS NS
HeightP C. C. 0.4838 -0.199 0.120 0.004 -0.103 0.127 -0.227 -0.165 0.089 -0.168 0.035 -0.231 0.296 0.126
Sig. * %k * % * NS NS * *%k k% NS k% NS k% kx *
A

( East +, West — )

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

B . Distance from trunk to the point which was projected on the north-south plane from the east at the right angle
( North +, South — )
€. Distance from trunk to fruit location within canopy
D' Height of fruit location within canopy
X.¢C. C.” = Correlation coefficient
Y. *Sig.’ = Significance level (% % P<0.01, * P=<0.05, NS P>0.05)
Table 5. Relation between fruit characters and fruit locations within canopy of ponkan cultured under
plastic roof
Diameter  Shape Fruit Color Value of color difference meter Granu- Flesh Brix Titrat-
of pedicel index weight index Stylar end Lateral side lation percent able
L a b L a b index acidity
East-west® C.C.X -0.154 0.021-0.170 0.091 0.067 O. 055-0.002 0.075 0.065 0.079 0.013 0.024 0.065 -0.142
Sig. ¥ * NS * NS NS NS NS NS NS NS NS NS NS *
North-south® C. C. 0.286 -0.086 0.156 0.050-0.193 0.047 -0.214 -0.048 0.149 -0. 038 -0. 036 -0. 107 -0. 239 -0.143
Sig. * % NS * NS %% NS % % NS * NS NS NS %% *
Distance® C.C. -0.147 -0.156 0.059 0.214-0.185 0.153 -0.226 0.269 0.251 0.193 0.107 -0. 358 0.002 -0.221
Sig. * * NS % % * %k %* * % %k % * %k % Xk NS * % NS %k %
HeightD C.C. 0.472 -0.237 0.373 0.265-0.428 0.190-0.355 0.116 0.396 0.100 0.157 ~0.453 0. 044 -0. 256
Sig. % %k * %k % sk * Xk X %k * %k * % NS %% NS % * %k NS %%

( East +, West —)

( North 4+, South —)
: Distance from trunk to fruit location within canopy
: Height of fruit location within canopy
:*C. C.” = Correlation coefficient

< X O O

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

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

: * Sig.” = Significance level (% % P<0.01, * P<0.05 NS P>0.05)
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Relation between direction of fruit location within canopy and fruit characters in ponkan in

open field and under plastic roof { © Open field, ® Plastic roof ).
X . Reading of color difference meter at stylar end
Y . Reading of color difference meter at lateral side
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Fig. 4. Relation between distance from trunk to fruit location within canopy and fruit characters
in ponkan in open field and under plastic roof ( © Open field, ® Plastic roof ).
X . Reading of color difference mater at stylar end
Y . Reading of color difference meter at lateral side
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Fig. 5.

under plastic roof ( © Open field, ® Plastic roof ).
X . Reading of color difference meter at stylar end
Y : Reading of color difference meter at lateral side
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Fig. 6. Relation between distance from trunk of east-west direction and fruit characters in ponkan in open field
and under plastic roof ( © Open field, ® Plastic roof ).
Distance of east-west direction is that from trunk to the point projected on the east-west plane from the
south at the right angle.
X . Reading of color difference meter at stylar end
Y : Reading of color difference meter at lateral side
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Fig. 7. Relation between distance from trunk of north-south direction and fruit characters in ponkan

in open field and under plastic roof (

> Open field, ® Plastic roof ).

Distance of north-south direction is that from trunk to the point projected on the north-south
plane from the east at the right angle.

X . Reading of color difference meter at stylar end
Y. Reading of color difference meter at lateral side
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Summary

This study was aimed at developing some effective means to improve the fruit quality of
ponkan (Citrus reticulata Blanco) cultured in an open field or under a plastic roof. In this ex-
periment, the fruit quality of ponkan cultured under a plastic roof was compared with that of
ponkan cultured in an open field. And the following items were investigated; 1) the inter- and in-
tra-trees variations, and the distribution of the measurements of fruit characters of ponkan cul-
tured in an open field or under a plastic roof, 2) relations among these fruit characters of ponkan
cultured in both systems, 3) relations between the fruit locations within the canopy and fruit char-
acters of ponkan fruit cultured in both systems. The results were as follows.

1. TIn fruits cultured under a plastic roof, the diameter of pedicel, the fruit weight and flesh
percentage were larger than those of the fruits cultured in an open field. While in the former case
Brix and titratable acidity were lower than those in the latter case. The color index of peel was
left out of comparison because of the difference of the fruit harvest times between the both sys-
tems.

2. In trees under a plastic roof, the coefficient of variations for flesh percentage and Brix of
fruit within the canopy were lower than those in an open field, but there was no difference in the
both systems concerning of pedicel, the shape index, the fruit weight, the color index and titrat-
able acidity.

3. The percentage of fruit was higher on the south side than on other sides in the both sys-
tems.

4. Brix of fruit from trees under a plastic roof was distributed mostly around 10° and
evidently lower than that of fruit from trees cultured in an open field, while the distribution of
other characters in the both systems showed the same pattern but with different modes.

5 In fruits of the trees under a plastic roof, positive correlations were found between the
diameter of pedicel and the fruit weight; the color index and Brix; and Brix and titratable acidity,
respectively. On the contrary, negative correlations were found between the fruit weight and ti-
tratable acidity; and the color index and titratable acidity, respectively. In fruits of the trees in an
open field, negative correlations were found between the diameter and the fruit weight; the fruit
weight and the color index; and the color index and Brix, respectively.

6. On both trees, the color index of fruit was lower on the west side than on other sides,
and Brix was higher in the fruits on the northeast, the east, the south and the southwest sides of
the canopy. On the trees under a plastic roof, titratable acidity was higher in the fruits on the
south and the southwest sides of the canopy.

7. On the trees under a plastic roof, the color index and ‘a’ value of a color difference meter
of fruit became higher as the distance from the trunk increased within the canopy, while the dia-
meter of pedicel, the shape index, ‘L', ‘a’ and ‘b’ values of the color difference meter, flesh per-
centage, and titratable acidity of fruit became lower. On the trees in an open field, the diameter
of pedicel was larger as the distance from a trunk increased within the canopy, but the color in-
dex, and ‘L’, ‘a’ and ‘b’ values were relatively low.

8. On the trees under a plastic roof, the diameter, the fruit weight, the color index, ‘a’
value and the granulation index of fruit were higher as the height of the fruit location increased.
And the higher the fruit location, the lower were the shape index, ‘L’ and ‘b’ values, flesh per-
centage, and titratable acidity of fruit. On the trees in an open field, the diameter of pedicel, the
fruit weight, ‘a’ value, and Brix of fruit were higher, and the shape index, ‘L’ and ‘b’ values, and
flesh percentage of fruit were lower as the height of fruit location increased.

9. On the trees under a plastic roof, the color index and ‘a’ value were higher, and the fruit
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weight, ‘L’ and ‘b’ values, flesh percentage, and titratable acidity of fruit were lower on the east
side of the canopy. On the trees in an open field, on the east side of the canopy, Brix was higher
and ‘L’ and ‘b’ values were lower.

10.  On the trees under a plastic roof, ‘L’ and ‘b’ values, Brix, and titratable acidity of fruit
were higher, and the diameter of pedicel and the fruit weight were smaller on the south side of the
canopy. On the trees in an open field, the fruit weight, the shape index and the granulation in-
dex, Brix, and flesh percentage were higher, and ‘L’ value was lower on the south side of the
canopy than other sides.



