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Summary

Factors affecting the occurrence of sun scald on fruit peel were ana-
lvzed, especiallv in relation to the inorganic composition of fruit peel, in
Citrus unshiu Marc. cv. ‘Mivagawa’. And in order to find out the pro-
fitable method of the control of sun scald, the effects of several tre-
atments including the application of various inorganic salts, were tested
with Citrus unshiv Marc. cv. ‘Miho’. The occurrence of sun scald and
some fruit characters were observed.

Results obtained are summarized as follows:

1. The temperature of fruit surfase perpendicularly exposed to the sun
light was over 10C higer than the air temperature, and was obser-

ved to rise up to above 45C at 2p.m.

2. More than 90% of the damaged fruits were located on the outer ca-
nopy. The distribution of the damaged fruits on the different sides
of the canopy was in order of west ) south ) east ) upper center,

and no damaged fruits were observed on the north side.

3. The thinner the peel thickness and the lower the moisture content

in the fruit peel, the more fruits damaged.

4. The greater amounts of N and Zn in the fruit peel were correlated
with the susceptibility to the sun scald, whereas those of K,O and

Fe with the tolerence.
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The foliar applications of Monmorin, or of (CaHPO.+B), and
paper bagging satisfactorily decreased the occurrence of the fruit sun
scald. The foliar spray of CaCQs;, and the soil application of K.O
also suppressed the damage by the sun scald, but those effects we-

re not sufficient.

The foliar applications of Monmorin, or of (CaHPO,+B) resulted in

the hihger contents of K;O and Fe, while the lower contents of Nin
the fruit peel. Paper bagging, however, increased the contents of N

as well as K;O and Fe.

Higher Brix of fruit juice was resulted from the application of Mon-
morin, or of (CaHPO.+B), while lower Brix, higher acid content

of juice and delayed colour development were from paper bagging.

The foliar application of the proper inorganic salts was considered
to be an efficient practice for the control of sun scald without any

hazardous side effects on the fruit quality.
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Fig. 1. Degree of the damage by sun-scald on fruit peel,
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Table 1. Treatments for the control of the sun—scald.

Materials Date of treatment Remarks

Monmorin (1000 X) 16, 20, and 30 in Aug. Foliar spray

CaHPO, + Boric acid(0.12%) 10, 20, and 30 in Aug. Foliar spray

KC1 (133 kg ha) Aug. 20 Soil application
CaCO,; (2 %) Aug. 25 anmd Sept. 15 Foliar spray

Paper bag From Sept.5 toOct. 15 Wrapping

Control — —
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Table 2. Composition of monmorin

Main element Mixed element
Element A
N PO; KO MgO Mn B Fe Cu Zn Mo Sugar 2TIY Ca
(%) 0 33.0 10.0 2.0 1.5 1.0 0.211 0.091 0.072 0.102 7.0 3.0 5.0
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Fig.4. Distribution of the fruit damaged by sun-scald in the
different position of the canopy.
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Table 3. Peel thickness of Satsuma Mandarin fruit in relation to the
degree of damage bv sun-scald. z)

Cultivar Degree of damage Peel thickness (mm)
Miyagawa(Early) Normall 233 b ¥)
Mivagawa (Early) Slight 1.83 ab
Mivagawa{Early) Medium 1.62 a
Mivagawa(Early) Severe 1.56 a
Havashi (Common) Normal 257 b

z) Observed on Sept. 28.
¥) Mcan seperation by DMR, 5% level.
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Table 4. Moisture content of Satsuma Mandarin fruit Peel in relation to
the degree of damage by sun-scaid. z)

Cultivar Degree of damage Moisture content (%)
Mivagawa(Early) Normal 80.3 4 ¥
Miyagawa{Early) Slight 75.7 b
Miyagawa(Early) Medium 74.8 ab
Miyagawa(Early) Severe 73.1 a
Hayashi (Common) Normal 77.6 ¢

z) Observed on Sept. 28.
y) Mean seperation by DMR, 5% level.
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Table 5. Peel thickness and it’s moisture contents in fruit produced on the

trees tolerant and susceptible to sun-scald.

Tree Peel thickness (mn) Moisture content (%)
Tolerant 2.33 80.3
Susceptible 1.56 70.5
Significance z) *k *

z) Significant at 1% (**) and 5%(*) level by T-test.
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Fig.5. Seasonal changes of chlorophyll content in fruit peel,
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Table 6. Contents of major inorganic elements in the fruit peels of different
degree of damage by sun-—acald.

N (%) P05 (%) K,0(%) CaO(%) MgO(%)

Mivagawa(Early) Normal 1.083+0.021 0.137+0.006 1.247+0.006 0.777+0.086 0.206+0.091
Mivagawa (Early) Slight  1.053+0.009 0.130+0.006 1.07720.035 0.800=+0.050 0.217 +0.004
Miyagawa (Early) Medium 1.0900.025 0.130+0.006 1.110=0.029 0.70+0.006 0.207+0.004
Miyagawa(Early) Severe 1.167+0.046 0.140+ 1.130+0.046 0.840+0.033 0.227+0.009

Hayashi(Common) Normal 1.007+0.020 0.143+0.004 1.090+0.121 0.870+0.040 0.203+0.004
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Table 7. Contents of micro inorganic elements in the fruit peels of
different degree of damage by sun-scald.
Fe Cppm) Zn(ppm) Mn(ppm)
Miyagawa (Early) Normal 216.33+:37.58 17.93 +1.56 7.09+1.51
Miyvagawa (Early) Slight 147.67+55.05 21.80 +£3.03 6.60+2.20
Miyagawa (Early) Medium 184.67+44.97 18.60+2.57 10.87+2.01
Miyagawa (Early) Severe 88.67T+ 7.30 15.90+2.28 4.50+2.16
Hayashi (Common) Normal 131.11+24.19 [7.10+4.04 2.90+1.77

Table 8. Contents of macro elements in fruit peel produced on the trees

tolerant and suspectible to sun-—scald.

Tree condition N{(%) P05 (%) K, O(%)

Ca0(%)

MgO (%)

Tolerant 1.0830.020 0.137 1.247+0.063 0.777 £0.086 0.207 + 0.09]

Suspectible 1.11H#0.024 0.137 1.090 +=0.005

Difference??  -0.034* 0 NS 0.157*

0.730 +£0.049 0.217 +0.040

0.047 NS5

-0.01 NS

z) Significant at 5% (*) level by T-test.



Table 9. Contents of some micro elements in fruit peel produced on the trees
tolerant and suspectible to sun-scald.

Tree condition Fe (ppm) Zn(ppm) Mn (ppm)

Tolerant 216.33 + 37.57 17.93 + 1.55 7.09 £1.50
Suspectible 125.33 = 4.91 22.20 £ 2.25 4.13 = 2.25
Diff erence 27 91.00™* —4.27N 2.96 >

z) See table 5.
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Fig.6. Occurence of sun-scald on Early Satsuma Mandarin
fruit affected by various treatments,
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Fig.7. Effect of several treatments on the occurrence of sun-scald in
Early Satsuma mandarin fruit, y)
y) Date of investigation: 27, Oct,
z) Mean seperation by DMR, 5% level, after the transformation
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Table 10. Effect of various treatments on the contents of macro inorganic

elements in the fruit peel of Early Satsuma Mandarin. 2

Treatment N(%) P,05 (%) K, 0(%) CaO(%) Mg O (%)
Monmorin 1043 a*7 043¢ 1a47b 0820 NS 0200 NS
CaHPO, +B 1.077 ab 0.147 cd  1.117 ab  0.800 0.200
KCI 1.083 b 0.123a 1123 ¢ 0.773 0.207
CaCO4 1.103 b 0.133b  1.103a  0.863 0.203
Paper bag 1.096 b 0.137 bc  1.190 bc  0.793 0.207
Control 1.120 b 0.127ab  1.077a  0.753 0.207

z) Fruit peel for analysis was sampled in the period of occurrence
of sun-scald (Sept. 28).

¥) Mean seperation by DMR, 5% level.

Table 11. Effect of various treatments on the contents of some inorganic
micro elements in the peel of Early Satsuma Mandarin. 2)

Treatment Fe (ppm) Zn(ppm) Mn (ppm)
Monmorin 184.7 ¢ 77 17.53 NS 7.0 ¥
CaHPO,+B 170.3 ¢ 18.90 6.0
KClI 135.3 ab 19.73 7.5
CaCO, 138.3 b 19.73 5.4
Paper bag 179.7 ¢ 17.13 7.5
Control 112.0 a 20.17 5.0

z), ¥v): See table 9.
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Table 12. Effect of various treatments on the fruit developmentz) in Early
Satsuma Mandarin.

Fruit weight Flesh ratio Peel thickness Peel color index

Treatment (9) (00) (n) (1-10)
Monmorin 125.5 NS 79.7N3 2.33NS 8.0 b*)
CaHPO, +B 129.0 80.2 2.47 7.8 b
KCI 124.7 79.8 2.40 7.3 b
CaCOy 136.8 78.3 2.53 8.0 b
Paper bag 131.7 80.4 2.53 5.3 a
Control 116.6 80.6 2.47 7.5 b

z) Observed on Nov. 9.
¥) Mean seperation by DMR, 5% level.

Table 13. Effect of various treatments on the Brix and acid contentz)
in Early Satsuma Mandarin fruit juice.

Moisture content . . . .
Treatment ur Co € Brix Citric acid (%) Brix~acid
of peel (%)

Monmorin 74,405 9.3 ¢ ¥ 1.16 ab 8.0 NS
CaHPO,+B 74.8 9.4 ¢ 1.29 b 7.2
KCli 76.0 9.1 ‘ab 1.20 b 7.6
CaCQOy, 75.7 8.9 a 1.08 a 8.2
Paper bag 75.7 8.9 a 1.20 b 7.4
Control 73.9 9.0 ab 1.15 ab 7.8

z), y¥) See table 9.
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level.
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Appendix 1. Climatic conditions during the period of experiments.

Aug. Sept. Oct.

E M L |E M L |[E M L

Mean Normal 21.0 26.7 26.1(24.9 23.1 21.5|20.1 18.5 16.9

3 1983 28.1 27.1 25.8|2%.4 24.1 2.9|2.8 2.0 16.3
a\./

@ Maximum Normal | 29.9 2.7 29.1[2.3 2.7 25.4(24.2 2.7 21.2
=

& 1983 31.3 30.1 28.9(2.1 275 26.6(2.2 23.3 2.6
o5

g Minimum  Normal | 24.4 23.9  23.1(21.9 19.7 17.8|16.3 145 12.6

1983 24.8 25.0 2.5|2.7 2.3 2.5[18.6 17.2 12.1

Precipitation  Normal | 47.8 5.0 102.5[54.2 58.4 24.9|23.0 27.0 17.1

(mm)

1983 4.1 14.9 72.3(26.9 14.8 19.4 [23.7 30.1 55.2

Sunshine Normal | 6.97 6.66 6.53]|6.58 5.8 6.06(6.34 6.3 6.84

Hours Chours /1983 9.09 4.5 2.91/5.08 4.5% 4.14|6.13 3.18 6.90

day)

* [ Early, M; Middle,

L; Late.
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