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Influence of Soil Moisture on the Growth and Yield
in Solanaceous Fruit Vegetables

Lingfeng ZHONG and Toru KATO
Laboratory of Vegetable Crop Science, Faculty of Agriculture

Abstract : Tomato cv. 'Fukuzyu No.2' , eggplant cv. ‘Hayabusa' and sweet pepper cv.
‘Shinsakigakemidori’ were grown in pots (1/5000 a ) and field under vinylhouse conditions
in order to clarify the species differences in response to various soil moisture conditions.

1 . Low soil moisture treatment decreased dry weight in each crop with high partition-
ing percentage of dry matter to the root, especially in eggplant, but the higher soil
moisture ‘promoted growth of plants with increased stem percentage of dry matter
distribution in the following descending order : eggplant, sweet peppér and tomato.:

2 . Transpiration rate and apparent net assimilation of the plants grown under low soil
moisture were suppressed, especially in eggplant as comparéd to the other crops,
while they increased in eggplant and sweet pepper by increasing the soil moisture.
There was no chahge between medium and high moisture treatments in tomato.

.3 . Tomato treated with medium soil moisture, and eggplant with high soil moisture
showed higher yield than those under -different soil- moisture, respectively, while
there was no significant difference -between. medium and high soil moisture treat-
ments in sweet pepper. , ’

4 . The plants with a large number of thick roots showed large and deep root system
distribution, and a positive correlation between the number of thick roots over 1 mm
in diameter and yield in each crop was obtained.

5 . From these results, it may be concluded that tomato had a greater tolerance to low
soil moisture condition, conversely eggplant prefer high soil moisture to other soil

moisture and sweet pepper had rather similar responses of eggplant to soil moisture.
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Table 1. Influence of soil moisture on the growth in solanaceous fruit vegetables
Soil Leaves Stems- Roots Total
Crop
moisture Dry weight g /plant
"Tomato Low 3.09 3.08 1.34 7.51b* (42.2)*
Medium 7.11 7.70 2.90 17.71a (100.0)
High 7.01 8.56 2.43 18.00a (101.6)
Eggplant Low 1.83 0.82 0.70 ©3.35¢ (28.3)
' Medium 6.15 3.60 2.10 ' 11.85b (100.0)
High 6.93 4.43 2.21 13.57a (114.5)
Sweet Low 197 119 0.89 4.05¢ (41.3)
pepper Medium 4,60 3.21 2.00 9.81b (100.0)
High 4.80 4.00 1.92 10.72a (109.4)
* Relative growth rate, compared with medium soil moisture treatment
*Mean separation by Duncan’s multiple range test . 5 % level..
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Fig. 1. Influence of soil moisture on the partitioning percentage of dry matter in sola-
naceous fruit vegetables. -

[ 1 Leaves ; [ Stems ; 22272 Roots.

Soil moisture : L, low ; M, medium ; H, High. -
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Fig. 2. Influence of soil moisture on the transpiration rate in solanaceous fruit vegetables.
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Fig. 3. Influence of soil moisture on the apparent aésimilation, chlorophyll content and leaf
area in solanaceous fruit vegetables.

Soil moisture ; L, low ; M, medium ; H, high.
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Fig.'4. Influence of soil moisture on the growth and yield in solanaceous fruit vegetables at
final harvest time.
[ Leaves : IO Stems : Roots
Soil moisture : L, low ; M, medium ; H, high.
*Yield: LSD at 5 % level.
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Fig. 5. Influence of soxl moisture on the number of thxck roots in solanaceous fruit vege-
tables. Soil moisture : L, low: M, mediom ; H, hlgh

1.0~ 19mm [N 2.0~3.9mm ; 2222 4.0~5.9nm ; NN over 6.0nm.
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Fig. 6. Influence of soil moisture on the root system distribution in solanaceous fruit vege-

tables at final harvest time.
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roots over 1 mm in diameter and yield in sola-
naceous fruit vegetables

Crop Correlation coefficient (r)
- . Tomato - 0.986**
Eggplant L 0.978**
"Sweet pepper 0.938**

“**Significant at 1% level
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