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Effect of Coarse Clods Content in Plowed Soil on Growth and Yield of Tomato and Princemelon

Kiyoshi OZAW A
Summary

The Ogasawara Islands are located at 27 degrees north in the subtropics where drought damage
frequently disturbs the cultivation of ordinary commercial vegetables from summer to autumn.
Agronomical measures are therefore required to prevent this and to remedy the relative lack of
water resources. This paper reports the findings of a study on the influence or soil with a high
coarse-clod contant. '

Coarse-clod-rich soil severaly disturbed growth and yield of tomato and melon; growth and
yield varied markedly according to coarse-clod content, with a sharp drop in growth occurring at a
certain critical coarse-clod content; there appears to be seasonal variation in the critical coarse-clod
content at which growth falls abruptly.

Melon growth was more severaly affected than tomato growth by high coarse clod content.

The effect of soil water stress on root development was investigated using root containers.
Soil water stress increased melon rootlet growth, but decreased tomato rootlet growth, though
tomato rootlets still grew to considerable depth despite soil water stress. This appears to be one
reason why the tomato is more resistant than melon to high coarse clod content.

Melon growth and yield were remarkably improved by mixing small quantities of a water-
holding substance (KP-6214, a water absorption polymer synthesized from sodium polyacrylate) or
sand with high coarse clod content soil below and around the roots when the plants were planted in
the field.

The difference in growth and yield between low and high coarse clod content soils was not
explained by differences in available water, because available water was equally poor in both.
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The difference in unsaturated hydraulic conductivities between low and high coarse clod con-
tent soils was evidently the explanation for the growth disturbances caused by high coarse clod

content soil.

The low unsaturated hydraulic conductivity appears to cause fatal damage to plant root devel-
opment because Ogasawara Islands soil has very little available water. This is probably why crop

damage is greater when coarse clod content is high.

The problem can be solved by inducing roots to grow rapidly down into the subsoil layer where

there is stable soil retention of much water. Roots can be induced to do this by mixing water-

holding substance or sand with high coarse clod content soil below and around the plant to facilitate

root development.
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Fig.1 Effect of coarse clods content on

growth and yield of tomato

+: Maximum leaflet of the second
highest leaf

# . Greater shows stronger green



AU A B A B BT

215 (19884F)

on growth and yield of tomato

Effect of irrigation and coarse clods content

Treatment Growth ( at 71 days after planted) Total
Irrigation™ Content of Plant  Number Dry Wight Leaf marlfetable
coarse soil clods? lenght of leaves  Leaf blade Petiole Stem area yield
(em ) (9) (eit) (kg plant)

Much Low 200 315 327 151 22.8 10470 3149
Much High 130 255 16.9 6.7 107 4969 2448
Little Low 190 285 39.8 185 22.7 13950 3122
Little High 140 26.0 193 9.2 12.3 6820 2034

+Much : irrigated 14.4£, plant through 2 weeks after planted, Little : 574 plant of same

*High 1 87~89% of soil clods were over Z2mm in size, Low . 82% of them were same
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