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Effects of Deficit Irrigation on the Total Soluble Solids
and Fruit Yields of Fresh Tomato
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Abstract.

Effects of deficit irrigation by different soil moisture-based water potential on total soluble sol-

ids and fruit yields in fresh tomato were investigated. Amount of irrigation was saved about 11%, 25% and
41% at —20 kPa, —30 kPa and —40 kPa treatment compared to the —15 kPa treatment as a standard practice,
respectively. Deficit irrigation with —30 kPa and —40 kPa treatment significantly increased total soluble sol-
ids by 11% and 24% at first truss compared to the —15 kPa treatment, with no significant loss of yield,
respectively. However, deficit irrigation with —30 kPa and —40 kPa treatment significantly increased total
soluble solids at second and third truss, but resulted in substantial yield loss compared to the standard prac-
tice. Total fruit yields at —30 kPa and —40 kPa treatment was decreased by 16.5% and 25.1% compared to
the —15 kPa treatment. However, marketable fruits based on fruit size (150~250g) was increased by 27.8%
at —30 kPa treatment compared to the —15 kPa treatment.
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Fig. 1. View of experimental field in this study. A tensiome-
ter was installed at a middle position between drip lines.
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Fig. 2. Amount of irrigation applied to tomato plant at dif-
ferent soil moisture-based water potential.
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Fig. 3. Total soluble solids of fresh tomato as influenced by
different soil moisture-based water potential.
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Fig. 4. Average fruit weight of fresh tomato as influenced
by different soil moisture-based water potential.
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Fig. 5. The relationship between total soluble solids and

fruit weight in fresh tomato as influenced by different soil
moisture-based water potential.

-337 -



daE - 2ue - A

MM

- olgd - Hgal

Table 1. Percent of fruit size according to the fruit weight as influenced by different soil moisture-based water potential.

Fruit size (%)
Truss —15 kPa —20 kPa -30 kPa —40 kPa
S M L S M L S M L S M L
First 7.5 633 29.2 8.3 60.0 31.7 33 72.5 242 2.1 78.3 19.6
Second 1.7 50.0 483 0.8 56.7 425 5.0 75.8 19.2 10.8 77.5 11.7
Third 0.0 31.7 68.3 0.0 36.7 63.3 6.7 80.0 133 31.7 66.7 1.6
Mean 3.1 483 48.6 3.1 51.1 458 5.0 76.1 18.9 149 74.2 10.9

*Fruit size was evaluated small (S), medium (M), and large (L) by below 150g, 150g between 250g, and over 250g in fruit

weight, respectively.
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Fig. 6. Percentage of dry weight of fresh tomato as influ-
enced by different soil moisture-based water potential.

Table 2. Fruit yields of fresh tomato as influenced by differ-
ent soil moisture-based water potential.

Water Yield(g/plant)

potential First Second Third Total
(-kPa) truss truss truss

15 912.7a 1,027.3a 1,198.0a 3,138.0a
20 896.7a 1,014.7a 1,121.3a 3,032.7a
30 916.7 a 8873 b 816.0b 2,620.0b
40 9013 a 756.7 ¢ 691.3¢c 2,3493¢

*Values of the yield are means of 60 plants. Mean$ in each
columns followed by different letters are significantly dif-
ferent at P<0.05.
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