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Choju TOMOYOSE: Sand culture with automatic irrigation by
capillary rise of liquid fertillizer. I.
Effects of concentrations of fertilizer on chinese cabbage.
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Table 1. Bed material, concentration of fertilizer A, B, C, DJExr L7, E FKITI3mift

(12-5-7), and irrigation method. 0.33m?, 7EX B0em DI 7 ) — ME
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Table 2. Measurements of Chinese cabbage, (santosai), grown in sand beds,
sub-or overhead-irrigated, with different concentration of liquid fertilizer.

Fresh Top Length of No. of

Bed | : y | Root Length of T/R

; weight weight Iongest leaf leaves | weight longest root ratio
A } 43.0g  41.0g & 23.2em 9.2 | 20g | 15 gem | 19.9
B | 18.6 15.5 20.8 7.6 . 3.1 | 21.4 5.0
C | 14.0 12.3 15.4 T4 17 214 7.3
D 1 4.2 3.6 10.8 46 . 0.6 20.2 6.2
B | 1.9 11.0 19.1 6.0 | 0.9 |  21.6 11.9
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Flg 2 Gr0wth of Chinese cabbage sown on November 26, 1966.
Pictures were taken on December 26. Sand culture with subirrigation with
1/400 time of 12-5-7 liquid fertilizer (upper). Sand culture with overhead
irrigation with 1/200 time of 12-5-7 (bottom left). Soil culture with
overhead irrigation with 1/200 time of 12-5-7 (bottom right).
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Summary

Extensive research have been made by Hukushima and Kishimoto on sand culture of
horticultural crops. They proved that no minor elements and organic matter are necessary
in sand culture, since air movement in sand is so good that roots actively absorb minor
elements which are ingredients of sand. Therefore, blackish and small textural sand
containing essential minor elements have to be used. The author devised to subirrigate
sand beds by capillary rise of liquid fertilizer.

Research was made on the effects of concentrations of liquid featilizer on the
growth responses of Chinese cabbage, variety santosai, cultivated in sand beds subirrigated
by capillary rise of liquid fertilizer (Fig. 1). For control, one sand bed and one soil bed
were made for overhead irrigation. The depth of the sand beds were 10em. The liquid
fertilizer was made by mixing urea, superphophate, and potassium chloride so that
nitrogen, phosphorus, and potash were in proportion of 12:5:7, and dissolving the
mixture in water. Four beds with subirrigation were treated with 1/200, 1/400, 1/800,
and 1/1600 time of 12-5-7, fifty litters having been put into vessels laid underneath the
beds. The control sand bed and soil bed were overhead-irrigated with 1/200 time of 12-5-
7 liquid fertilizer, 1 litter per square meter on Monday, Wednesday, and Friday having
been used, and the same amount of water was applied on Tuesday, Thursday, and Saturday.

Seeds were sown on November 26, 1966 and test crops were measured on January 20,
1967. On December 10th and 21 st, when the liquid fertilizer under the subirrigated beds
had evapotranspirated, 50 litters were replaced.

In the soil bed, the plants were damaged by insects and could not be measured for
the results of growth. As the precipitation during the research period was high, the
growth of plants in the sand bed with overhead irrigation was inferior to those with
subirrigation except those with the lowest fertilizer concentration. Among the beds with
subirrigation, one with 1/400 time of liquid fertilizer performed better than the others by
the growing period, but the final result showed the superiority of 1/200 time of 12-5-7
liquid fertilizer. The plants in the bed with subirrigation with 1/200 time of 12-5-7 liquid
fertilizer had very high T/R ratio, which can be considered that plants with sufficient
water and nutrients grow well without extensive root system.

The utilization of the device was started in October 1966, and therefore, satisfactory
device and research were not made. Improvement of the device can be made by replacing
vessels for liquid fertilizer with plastic pipes, plastic roofing with plastic sheets, and
adjusting sizes of beds, pipes, sheets and others. It is considered that the device is useful

for saving labor and improving harvest without expensive construction funds.



