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Effect of Root Expands on Growth and Yield

of Princemelon in the Ogasawara Islands

Kiyoshi Oz awa

Summary

The Ogasawara Islands are located at 27° north latitude in the subtropics, where princemelons
are usually sown eary in September, and seedlings are transplanted late in September on the field.
However, yields are upset frequently because of the poor root development. Several experiments
were carried out in the present study to discover causes of poor root development, and effects
of root development on growth and yield of princemelons.

In the first experiment, the growing ratios of tops and roots were compared between cultiva-
tions in high and low temperature season. In the cultivation in high temperature season, root
growthes were severly disturbed, otherwise top growthes were promoted.

This seemed to be caused by cow soil oxygen concentration carrion by high soil temn-
peratuve.
In the second experiment, investigated the relations among top growth, leaf water stress

and deeper root development. It seemed that root development in deep layer promoted plant
water absorption, this lowered plant water stress, and then, conducted the greater top growth.

In the third experiment, princemelons were planted in different spaces. Their root develop-
ments were disturbed in the plot of close planted. Hydro-physiological stabilities of plants were
investigated by sudden irrigation. Plant water stresses between before and after irrigation varied
significiently in plants with poor root development, however did not varied in plants with deeply
root development. Thus, it was cleared that plants with poor root development were lacking in
physiological stabilities.

Forth experiment was carried out to find partial root absorption of water and fertilizer.
Two root systems which developed from lateral branches, were hydrocultured individually in
water and culture solution. Plants grew well even in high concentration of solution with cultiva-
tion of the other root system in water. Root system developed deeply in the field should have
ability to compensate water in deep layer and fertilizer in shallow layer each other.

Shortage of soil water and excellence of transpiration disturb the crop production in summer,
additionally fine-redsol in the Ogasawara islands have poor available water. Promotion of root
deveIopment are inevitable to adapt plants in such a severe condition. Agnoromical measures to

promote them have to be investigated.

* HIRENEIRE BT R+ 2 — (Ogasawara Subtropical Agricultural Experiment Center of Tokyo
Metropolitan Government, Chichijima Island, Tokyo Japan 100-21)
BRERILE¥EHBE (Present Address | Tohoku National Agricultural Experiment Station, Morioka,
Iwate Japan, 020-01)
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Table 1. Effects of planting distance on hydraulic response, growth, yield and root expand
Treatment Leaf water potential at 15 O’clock Plant Market- Root numbers across the
Cover vertical soil profile
X Two days Irrigated The next degree able
Planting Irrigation before day after 30 to 50cm 0 to 30em
distance irrigation  day irrigated Oct.31 yield depth depth
( -Bars ) (%) (k¢ a) —— (per 100 et )—
. Un-irrigated 8.8 8.5 8.3
Wide Irrigated 9°0 85 83 60 142 36.0 34.3
Un-rrigated 8.8 9.5 8.7
Standard Irrigated 38 85 85 78 164 19.0 40.9
Un-irrigated 9.0 9.8 8.8 ~
Close Irrigated 9'3 8’5 87 78 137 8.5 21.2
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Fig. 6. Sketch of melon plant used for

the experiment

P ! Pot, L : Lateral branch
R : Root, C :Cutting point
S ! Solution, Wa : Water

W : Wagner’s pot (1,/5000 )
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Table 2. Effect of solution combination on plant* growth
Solut_iqn Solution Water Green Dry weight on Jan.ll
Treat- Saotr.lge“;'f conglltlog con}f]htl(iré consumption  meter
ment** solll.xtrilon on Nov. on Nov. from Nov.9  index*** To Individual Total
pH(H,0) EC. pH(H,0) EC. to Jan.ll en Nov.19 root root
(mS/cem) (mS,/em) (£ plant) (g)
Single X0 x 0 6.8 0.4 4.4 0.5 — 0.89 1.9 — 0.3
Single <1 x 1 5.7 2.4 8.0 2.0 — 1.18 16.8 — 2.3
Single x5 x5 5.1 11.3 7.0 18.0 — 0.86 : —
D i e o u t
Combination X1 5.7 2.4 6.7 2.1 9.0 3.0
X1 and x0 x 0 6.8 0.4 5.9 0.5 5.5 1.20 2.5 0.9 3.9
Combination x5 5.1 11.3 5.4 5.3 1.5 0.8
x5 and X0 X 0 6.8 0.4 5.3 0.6 4.8 L1 10.8 0.7 L5

*Two root systems of one plant were hydrocultured in culture solution and water each other

** X() was water, X1 was standard culture solution

**% Greater shows deeper green
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