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The effect of the time of phosphate application on
the development and quality of Satsuma orange fruits,

By

Yoshikazu Nakajima and Yoshimasa ADACHI
( Laboratory of Pomology, Faculty of Agriculture)

Summary

1. Three year-old Satsuma orange tree (Miyagawa-wase) was grown in concrete frame
by sand culture. The fruits were thinned to have about 20~30 leaves per one, and the
situation of fruit set was unified on the fruiting terminals. The effect of the time of
phosphate application on the development and quality of Satsuma orange fruits was
investigated in 1965.

2. The growth of fruits did not showed any effect of the time of phosphate applications.

3. Phosphate application tends to make slightly the peel thickness of fruits thin. The more
the time of phosphate application increased, the more the content of acid in fruit juice
was low.

4. In a fruit with reddish color the content of soluble solids was higher and the content
of acid was lower than those in others.

5. Phosphate application increased the contents of N, P, Ca and Mg in leaves.
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Fig. 1. Method of circulating the culture solution.
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Table 1. — Seasonal changes in the number of leaves and fruits. *

June 1 June 23 July 31 Aug. 1 Sept. 30

Leaves Fruits Leaves Fruits Leaves Fruits Leaves Fruits Leaves Fruits

P (0 410 39 406 - 23 386 19 — 16 - 15
P (& - 424 28 407 21 3719 18 - 17 - 16
P (6 T 517 45 51t 27 494 23 — 20 - 18
P (56,7,8,9) 475 34 459 26 438 20 — 18 — 17

* The average of 5 trees
The number of leaves at August 1 and September 30 was indistinct with second flushes.
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Table 2. — Effect of phosphate applications on the yield, quality and shoot length
of young Satsuma orange trees. *

, it Peel Transverse to g1 . Col
Yield }\S)‘Veight . Thickness Iﬁ?:[%{et;crhnal gglidse Acd gggc:'ree** I%Eggth
g g mm Ratio ° % % cm
P (0) 906. 2 60. 4 1.75 1.29 9.40 1.83 54.0 343.2
P (5 1031.2 64.4 1.170 1.30 9.38 1.60 51.2 313. 0%
P (6T 1249.5 68. 6 1.7 1.19 9.38 1.43 54.5 321.2*
P (56,7,89) 1199.5 70. 4 1. 66 1.30 10. 82 1.34 48.0 267.5%
LSD 5% NS « NS NS NS 0. 601 0.273 NS NS

* The average of 5 trees.
** Each value contains A and .B of the classification of color grade. '
+ Each value contains the second flushes.

Table 3. — Effect of phosphate applications on the leaf composition (%)
of young Satsuma orange trees.

N P K Ca Mg
P (0 3.08 0.14 1.30 3.20 0.21
P (5 .0 0.16 0.92 3.48 0.23
P (5617 - 3.23 0.15 1.12 3.74 0.18
P (56,789 3.23 0.21 1.12 3.86 0.26

Leaf samples were obtained at October 10, 1965.
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Table 4. — Relationships between color grade of fruits and fruit weight, peel thickness
and contents of soluble solids and of acid in fruit juice.

Color grade of fruits .  Fruit weight* Peel thickness* Soluble solids* Acid*
% g mm ° %

A 66.0 1.68 10. 45 1.31

B 75.8 1.72 9.80 1.37

C 61.8 ‘1. 65 9.59 1. 66

D 58.7 1.62 8.73 2.02

LSD5 % NS NS 0.678 0.271

* The average of total fruits in each plot.

Table 5. — Correlations between fruit weight and contents of soluble solids and
of acid in fruit juice and peel thickness.

Coefficent of correlation

Weight vs soluble solids Weight vs acid Weight vs peel thickness
P (0 —0. 47 ' —0. 56 -+0. 41
P (5 —0.73* —0.53 0, 91k*
P {6 1 —0. 98** —0.79* . +0.25
P (5: 6: 7: 8: 9) _0 65 _0 43 '*'0. 93**

** Correlation significant at the 1% level.
¥ Correlation significant at thé 5% level.

Fig. 3. Appearance of the fruiting of young Satsuma orange trees at September, 1965.

Fig. 4. The classification of color grade.
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