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Relationships between Growth Injury of Citrus Trees
and Inorganic Elements.

3. Effect of the pH of culture solution on the growth
and leaf composition of young Satsuma orange trees
cultured by subspray method. :

By

Yoshikazu NakajimMa and YOSHIMASA ADACHI
" (Laboratory of Pomology, Faculty of Agriculture)

Summary

1. Two year-old Satsuma orange trees were giown on the nets spread in a wood box by
subspray method from July 1 to October 10, 1965, .
The effect of pH values ranging from 2.5 to 6.5 on the growth and leaf composition
was investigated.
2. The plants at pH 4.5 or 5.5 were larger and those at pH 2.5 were smaller than those
at pH 3.5 or 6.5. V A.
At pH 2.5, the branches was very poor in number and the new roots were almost dead.
and the new roots at pH 3.5 and 6.5 were partially dead.
3. The contents of total N, protein-N and P in the leaves were less at pH 3.5 and 6.5
than at pH 2.5. '
The contents of Ca and Mg in the summer leaves were higher at pH 4.5 and 5.5 than
at the others and seemed to increase with the increase in tree vigour.
The phosphate and magnesium contents in the summer leaves were higher than in the
spring leaves, and the contents of K, Ca, Mn and Cu in the leaves showed the reverse
tendency.
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Total N; Semimicro Kjeldahl &, Protein-N; Trxchloroacetlc acid #, NO;-N; Phenoldisulfonic
acid #, P; Molybdenum blue #, K; Flame photometer #, Ca, Mg ; Chelate titration ¥,
Mn; Afnmonium persulfate #, Cu; Diethyldithiocarbamate #, Polyéaccharide, Tolal sugar
# & U Reducing sugar ; Haffner Somogy #, Cl; L. W. Winkler #,

: Small sized nozzle

_ B
t Stop valve 4

: Water pipe as cooler
: Cock
: Vinyl nets with 10cm<10cm square

Z Nutrient-
Solutlon

BooOw>

Fig. 1. Essential features of automatic subspray equipment.
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Fig. 2. The pH values of culture solution with the addition of different »
volumes of HCI or NaOH to the 24 liter of culture solution.
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Fig. 3. Daily changes in air and root temperatures during the experiment.
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Fig. 4. Seasonal changes in shoot length of young Satsuma orange trees.
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Table 1. Effect of the pH of culture solution on the growth of yourg Satsuma orange
trees cultured by subspray method.

Prior "to planting Increase in* Shoot*  Number of* Elongation of**
Fresh Wt. Soot length Fresh weight Length  Shoots Main tap roots
g cm g cm © cm
pH 2.5 146 83 —14.2 21.1 2.0 39.8
3.5 142 76 12.2 95.0 12.2 43.0
4.5 131 89 70.8 106.2 11.0 110.0
55 141 83 62.5 . 110.8 11.0 91.0
6.5 145 92 20.8 83.8 10.0 52.0
LSD 0.05 25.9 21.3 12.2 54.9 5.9 20.7
Reference
- Sand culture 141 92 110.5 98.8 6.8 153.5
pH (5.5)

* The average of 4 trees from July ! to October 10.
The amount of 10 roots.

+

Table 2. Effect of the pH on the leaf composition of young Satsuma orange trees.

. Total N(%) Protein-N(%) NO3-N(%) P (%) K (%) Ca (%)
p " .
Spr. Sum. Spr. Sum. Spr. Sum. Spr. Sum. Spr. Sum. Spr. Sum.
2.5 3.62 332 135 1.18 0,05 0.04 017 021 175 116 ‘ 1.52 0.54
3.5 2.43 290 0.92 109 003 003 015 018 164 113 172
4.5 3.43 3.49 1.77 1.8 0.04 0.05 0.15 0.2l 2,12 151 248
55 316 3.06 156 1.5 0.03 0.03 015 018 220 1.80 1.94
6.5 273 230 1.18 0.97 0.04 003 0.14 014 215 158 180
LSD.05 — 0.33 — - — — — 0.02 — 0.19 —
Mg (%) Mn (ppm) Cu (ppm) Reducing Total Sugar Polysaccharide
pH Sugar(%) (%) %)
Spr. Sum. Spr. Sum. Spr. Sum. Spr. Sum. Spr. Sum. Spr. Sum.
2.5 0.17 0.14 73 — 28 — 110 2,32 3.40 297 186 10.2
35 0.18 0.18 70 53 22 12 .05 3.08 547 392 148 133
4.5 0.17 0.29 85 70 28 10 .70 211 3.64 3.24 7.3 10.5
55 0.19 0.40 98 60 25 22 1.84 2,27 419 3.78 8.3 9.9
6.5 0.22 0.35 85 58 25 12 .43 2.43 6.01 270 12.2 13.5
LSD .05 - — — — — - - - — - —
Spr ; Spring leaves, Sum ; Summer leaves
v, % -4
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pH 6.5 RiC k5 % pH O ZALEAIE DA & <, FHUTHT. 0BiHERL, ERIEOTEHIFIC
Ron2UBEOMREIDEDL -7, pH6.5 ROBMMELPIEDORL, FRO—FHEFLL L, O
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Fig. 5. Comparison of the tree growth.
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Fig. 6. Root system in box.

V. 1 g

L 19654E T A SREI0A £ T, 24ELDBM I H vE, KEOhKE-7F v PO EIKODH,
BEIRIED pH %2.5~6. SICEA THRIBICHITE L, BHAQEHE & I IERA i X2 T pH OF
WA L1,

2. RMADLEHI pH A5 BXUSSEMURELDF, KINTIS 6.5KDOFEN ST, 2.5K
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