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Studies on the water 1ntake of citrus trees as affected by
the concentration of soil solution. I.

.On_the effect of osmotic concentration of cane sugar and

of ammonium sulphate solution in winter.
by

Fujio YOSHIMURA and Masashi HORIO
(Laboratory of Fruit-production, Faculty of Agriculture)

- Summarsr

1. The effects of the osmotic concentrations of cane sugar and ammonium sulphate solutions
were observed separately by growing the seedlings of Karatachi (Poncims trifoliata), Yuzu
(Citrus junos) and Natsumikan (C. Natsudaidai) under water culture for 2 to 4 days in

late winter. '

2. Water intake of a plant increased gradually with rising osmotic concentrations of the
solutions from 0 atmos. until the maximum value of it was found at 0.07—0. 13 atmos. cane
sugar solution or at 0.10 — 0. 20 atmos. ammonium sulphate solution. Then, it began to
decrease as the osmotic concentration rose further. The amount of water absorbed at 0 atmos.
solution (distilled water) was nearly the same to that absorbed at 0.40 — 0. 68 (= 0.50)
atmos. of the both solutions.

3. It wasof interest that at a higher osmotic concentration than 0. 50 atmos. water intake
was more checked in ammonium sulphate ‘solution than in cane sugar solution. That is,
some of the plants wilted at 3.4 atmos. in case of ammonium sulphate while at 6.8 atmos.
in case of cane sugar, and they died at 6.8 atmos. ammonium sulphate solution while at
10. 2 atmos. cane sugar solution.

4. When compared the times which were taken for seedlings to wilt after being kept in
the higher concentration of the solution, the phisiological drought resistance seems to be

strong in the order of Karatachi: Yuzu and Natsumikan.
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Effects of the concentration of cane sugar solution on the water intake
of citrus seedlings. (Plants were grown in 0 ppm, 8000 ppm (0,54 atmos.) and
100000 ppm (6. 77 atmos. ) cane sugar solutions respectively after being kept in
the distilled water for 2 days)
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Table 1. Csmotic pressure and ccncentration of cane sugar and ammonium
sulphate solutions in the designated water culture.

Osmotic pressure Concentration Concentration of
of solution of cane sugar ammonium sulphate
atmos. ppm ppm
0. 00 0 0-
0.04 500 60
0.07 1000 130
0.10 1500 190
0.13 2000 250
0. 20 3000 : 380
0.27 ] 4000 510
0.40 6000 760
0.54 8000 1010
0.68 10000 1260
3.38 50000 6300
6. 77 100000 12600
10. 15 150000 18900
13.54 200000 25200
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Index of water intake on the basis of 100 for the value at 0 atmos. (distilled water)

Figure 6. Effects of the osmotic pressure of cane sugar and of ammonium sulphate
solution on the water intake of citrus trees in late winter.
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Table 2. Days taken for citrus seedling;,s to wilt after being kept in high concentrations
of cane sugar or ammonium sulphate solution in late winter.

Osmotic pressure of
colution in atmos. 0. 68 3.38 6. 17 10. 15 13.54
Concentration of cane 10000 50000 100000 150000 200000
sugar In ppm at 10°C
days days days
Karatachi - 14 T* 4%
Yuzu — - 5 4* 2— 3k
Natsumikan — 6 2—3* 2%¥*
Concentration of ammonium
sulphate in ppm at 13°C 1260 6300 12600 18900 25200
days days days days
Karatachi - — 12 6 4 Vi
Yuzu . — 8 4 3k 7%k
Natsumikan — 6 4* KRk 24

Number of #-mark indicates number of dead plants among two plants a plot.
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Osmotic pressure 0. 68 6. 75 10. 15 ) 0. 68 3.38 10. 15
In atmos. —10. 15 —13.54 —6.75 —13.54
Canz sugar solution Ammonium sulphate solution

Figure 7. Symptoms cf Karatachi when cultured with high concentrations of cane sugar -
and ammonium sulphate solutions. Allows point to -the wilted and died parts.
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Table 3. Osmotic pressure of cane sugar and ammonium sulphate solutions at
which water intake by a plant was greatest.

Cane sugar solution Ammonium sulphate solution
atmos. atmos.
Karatachi 0.10 — 0.13 0.13 — 0.20
Yuzu ' 0.07 — 0.13 0.10 — 0.13
Natsumikan 0.07 — 0.10 0.10 — 0.13
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Table 4, Osmotic pressure of the culture solution at which citrus seedlings
absorbed the same amount of water as in the distilled water of 0 atmos.

Cane sugar solution Ammonium sulphate solution
atmos. atmos.
Karatachi 0. 68 A little higher than 0.68
Yuzu 0. 54 0. 68
Natsumikan 0.40 A little lower than 0. 40
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