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Effects of Soil Water Content on Growth and Antioxidative Enzymes
of Tomato Plug Seedlings
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This study was carried out to investigate effects of soil water content on growth and antioxidative enzymes
activity of tomato seedlings during the nursery period. The water stress significantly damages morphological,
physiological, and biochemical activities in plants. The seedlings planted with soil on the tray were irrigated
and categorized into 3 groups with 30 g, 40 g, and 50 g of plant-soil weight. After then, the changes in
weight of the soil and the seedling were measured evey 2 hours for 4 days and the leaf temperature was
measured with the thermal-camera at the same time. The antioxidant enzymes were measured to determine the
level of stress using all of the seedling samples. The result showed that the decrease of soil weight in the day
time was faster than that in the night time, but there was no significant difference in the weight loss of the
seedlings and soil among the groups. However, the group with 50 g of wight showed the highest SOD and
POD contents. This is considered that the continuously wet soil on the root zone of the seedlings caused more
stress for the seedlings. Therefore, it is concluded that the excess moisture content causes stress to stimulate the
secretion of antioxidant enzymes, and the effect of stress is required to be analyzed comprehensively using
environmental data and also the physiological data that are collected over a longer period.
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Fig. 3. Schematic of experimental design
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Fig. 6. Changes of leaf temperature of tomato seedlings for 1 day
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Fig. 8. Changes of seedling weight according to soil moisture content

Table 1. Changes of seedling weight with the passage of time after irrigation

lday lday lday lday 1day lday 2day 2day 2day 2day
Seedling | 09:00 | 09:30 | 11:00 | 13:00 | 15:00 | 17:00 | 09:00 | 09:00 | 11:00 | 13:00
weight (g) | - 1day | - 1day | - 1day | - 1day | - lday | - 2day | - 2day | - 2day | - 2day | - 2day
09:30 | 11:00 | 13:00 | 15:00 | 17:00 | 09:00 | 09:30 | 11:00 | 13:00 | 15:00

50 35.83 50 47.88 | 44.03 | 4055 | 38.55* | 39.63 | 50.00 | 48.13 | 44.30
40 3548 40 35.83*% | 3243 | 29.15* | 27.38* | 29.28 | 40.00 | 38.60 | 35.35
30 36.85% | 35.7* | 3250 | 29.15% | 25.68* | 2395 | 26.18 | 30.00 | 2855 | 25.20

2day 2day 3day 3day 3day 3day 3day 3day 4day 4day
Seedling 15:00 | 17:00 | 09:00 | 09:00 | 11:00 | 13:00 | 15:00 | 17:00 | 09:00 | 09:30
weight (g) | - 2day | - 3day | - 3day | - 3day | - 3day | - 3day | - 3day | - 4day | - 4day | - 4day
17:00 | 09:00 | 09:30 | 11:00 | 13:00 | 15:00 | 17:00 | 09:00 | 09:30 | 11:00

50 40.20 | 37.48* | 3850 | 50.00 | 4698 | 44.25 | 39.38 | 36.98* | 3833 | 50.00
40 31.23 | 28.83* | 30.50 | 40.00 | 3795 | 34.05 | 30.15 | 27.95% | 29.70 | 40.00
30 22,18 | 20.88 | 23.23 | 30.00 | 27.85 | 2468 | 21.85 | 20.53 | 23.13 | 30.00

* P-value is 0.05 or more.
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Table 2. Growth data of seedlings according to weight
Seeding | g | gameer | N | o | widh | Lt e | | U0drrund patt
(cm) (mm) (cm) (cm) (cm”)
50 16.1 423 6.25 10.1 7.20 76.4 94.0
+0.43 +0.10 +0.50 +0.85 +0.54 +5.76 +0.46
40 15.0 4.40 6.25 9.73 6.70 78.1 922
+1.68 +0.29 +0.50 +0.56 +0.36 +6.30 +0.47
30 15.7 4.75 6.25 10.9 7.05 84.4 88.1
+1.29 +0.37 +0.50 +0.92 +0.77 +9.01 +2.32
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Table 3. Comparison of T-test results for seedling weight

comparison Plant Stalk Number Leaf Leaf Total leaf | underground part
taI; ot height diameter of leaves length width area moisture content
g (cm) (mm) (cm) (cm) (cn) (o)
50g - 40g 0.71 0.31 0.00 0.45 0.51 0.41 0.00
40g - 30g 0.10 0.03 0.39 0.20 0.40 0.16 0.00
50g - 30g 0.13 0.12 0.17 0.40 0.08 0.23 0.00

Table 4. Content of flavonoids, antioxidant enzymes (POD, SOD) in tomato seedlings by

weight

Seedling weight (g) | Flavonoid (mg/g extract)

POD (x£mol tetraguiacol
formed/min/mg protein)

SOD (activity(%))

50 81.78+0.69 55.50+3.92 76.2£2.54

40 97.78+1.56 56.94+3.29 70.2+0.61

30 67.79+1.91 48.72+2.31 70.8+1.00
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