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Effects of Restriction of Rootingzone with Polyester Sheet on the Growth,
Yield and Quality of Tomato Culture

Shizuo Sakural, Tsutomu OYAMADA

Summary

Effects of the restriction of rootingzone depth to 10 and 20 cm with polyestersheet were examined

as compared with normal culture methods in tomato.

1. Vegitative fresh weight, stem diameter and leaf size dropped due to restriction, especially in the

10 cm group.

AN

was concentrated by restriction.

Yield decreased due to restriction, especially in the 10 cm group.

Brix of fruit juice increased due to restriction, especially in the 10 cm group.

1% increase in brix of fruit juice caused about a 71 g decrease in the fruit weight.

Sugar and acid content of fruit juice increased due to restriction, especially in the 10 cm group.

There was no notable difference in sugar/acid ratio among treatments, suggesting that the fruit

7. Eating quality was improved by restriction, especially in the 20 cm group.
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Fig.1. Trace of field experiment.
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Table 1. Growth of tomato plant.

Fresh Plant Internode Piameter of stem2) Variable value on the leaf position
; o (mm) 5 15 25
Treatment veight  length elongatio 3 5 L.b. L.m. L. b. L.m. L. b. L.m
g/plant  (cm) (cm) BN 4
1) Avg. 2398 c166.7b 6.0b126b 9.5¢c 7.3b38.8b34.3b30.7c 24.3¢c 28.9c 19.8 ¢
10cm STD 105 7.8 0.3 0.7 0.9 .0 3.4 3.1 1.5 3.7 2.5 3.1
Using polyester CV% 4.4 4.7 5.0 5.6 9.5 13.7 8.8 9.0 4.9 15.2 8.7 15.7
sheet Avg. 2666 b176.1 a 6.3 a2 13.8 a2 1223 b 10.1 c 41.6 a 37.2a 38.8b 32.7b 40.0 b 31.5 b
20cm STD 127 4.7 0.2 0.8 1.4 1.3 2.9 5.3 1.1 2.3 3.8 5.0
CVy 4.8 2.7 3.2 5.8 11.4 12.9 7.0 14.2 2.8 7.0 9.5 15.9
Avg. 3081 a165.9b 5.9b 14.6 a 14.7a 12.4a 45.3a 41.7Ta 42.3a 40.6 a 45.3 a 43.3 a
Control - SID 196 58 0.2 0.8 1.1 1.4 4.9 5.8 4.1 4.1 4.8 5.5
Cv¥ 6.4 35 3.4 5.5 7.5 11.3 9.9 13.9 9.7 10.1 10.6 12.7
XX *k *% XX *X X XX XX XX XX 3 %X
Mean separation within columns by Tukey's multiple range test 5% level
1) Bried depth of polyester sheet
2) Diameter of stem below the fruit cluster
3) Leaf blade
4) Leaf mangin
Table 2. Yield and Quality.
Fruit _ Yield Variable Value on
Treatment Number  Weight the fruit diameter Brix
Cluster /plant  g/Fruit Length A () Width (B) (B)/(A)
Avg. 1.5 111.7 52.0 63.0 1.21 6.8
1 STD 24.2 3.4 4.5 0.60 0.5
CV% 21.7 6.5 7.1 49.59 7.4
Avg. 1.4 161.8 60.5 68. 2 .10 6.4
10cm 3 STD 42.9 5.6 6.4 0.20 0.6
CV% 26.5 9.3 9.4 18.18 9.4
Avg. 1.7 125. 8 59.9 61.6 .00 6.7
5 STD 48.0 7.1 8.9 0.30 0.5
CV% 38.2 11.9 14.4 30.00 7.5
Using polyester Avg. .5c 133.1b 57.5 64.3b 1.10 6.6 a
sheet Avg. 2.2 142. 8 55.5 64.5 .20 6.3
1 STD 28.3 3.8 10.0 0.60 0.5
CV% 19.8 6.8 15.5 50.00 7.9
Avg. 2.2 179.3 61.2 71.4 1.20 6.2
20cm 3 STD 48.7 5.7 6.4 0.10 0.4
CV% 27.2 9.3 9.0 8.33 6.5
Avg. 2.3 165.9 65.4 69. 4 1.10 6.7
5 STD 50.5 6.1 7.7 0.10 0.5
CV% 30.4 9.3 1.1 9.09 7.5
Avg. 2.2 b 162.7 a 60. 7 68.4 b 1.17 6.4 a
Avg. 3.2 154.8 57.5 69. 0 .20 5.6
1 STD 28.2 58 4.9 0.60 0.3
CV% 21.4 10.9 7.2 50.00 5.4
Avg. 3.3 218.6 64. 7 78.3 .20 5.5
Control 3 STD 52.6 5.2 6.6 0.20 0.5
CV% 3.6 24.1 8.0 8.4 16.67 9.1
Avg. 248.5 70. 6 80.4 .10 5.9
5 STD 85.3 6.4 8.3 0.10 0.4
CV% 34.3 9.1 10.3 9.09 6.8
Avg. 3.4a 207.3a 64.3 75.9 a .17 5.7b
*k Xk NS *% NS Xk

Mean separation within columns by Tukey's
multiple range test 5% level

NS=No significance,

1) Bried depth of polyester sheet
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Table 3. Quality of sugar and acid in tomato fruit juice.

Treatment

Fruit Suc. 2) Glu. 3) Fru 4) R.s. 5) Total

Cit. 6) Mal. 7) Total

Cluster @ ® ©) @o+® O @ ® @+®
1 0.03 2.23 2.30 4.53 4.56 0.99 0.15 1.14
3 0.07 2.32 2.48 4. 80 4. 87 0.92 0.27 1.19
10cm 5 0.04 2. 69 3.09 5.78 5. 82 0.80 0. 26 1. 06
Avg. 0. 05 2.41a 2.62 504a 508a 0.90a 0.23 1.13 a
Using polyester Ratio(%) 1.0 47. 4 51.6 99.0 100. 0 79. 6 20. 4 100. 0
sheet I 0.02 1.96 2.05 4.01 4.03 0.-89 0.13 1.02
3 0.03 2.10 2.27 4.37 4.40 0.78 0.22 1.00
20cm 5 0.03 2.40 2. 70 5. 10 5.13 0.84 0.26 1. 10
Avg. 0.03 2.15ac  2.34 4.49 ac 4.52ac 0.84a 0.20 1.04 a
Ratio(%) 0.7 47. 6 51.8 99.3 100.0 80.8 19.2 100.0
1 0.01 1.70 1.88 3.58 3.59 0.73 0.15 0.88
3 0. 02 1.94 2. 02 3.96 3.98 0. 61 0.19 0.80
Control - 5 0. 02 2. 09 2.43 4.52 4.54 0.70 0.24 0. 94
Avg. 0.02 LT bc  2.11 402bc 4.04dbc 0.68b O0.19 0.87 b
Ratio(%) 0.5 47.3 52.2 99.5 100.0 78.2 21.8 100. 0
NS *xX NS X 3 £33 NS

Mean separation within columns by Tukey's multiple range test 5% level

NS=No significance
1) Bried depth of polyester sheet

2) Sucrose 3) Glucose 4) Fructose 5) Reducing sugar 6) Citric acid 7) Malic acid

Table 4. Sugar - Acid Ratio.

Table 5. Test of functional taste.

Fruit  Sugar-acid

Buried depth

Treatnent Cluster ratio Treatment polyester Delicios Sweetness Sourness Hardness
1 4.00 sheet
3 4.09 _
10cm 5 5. 49 ‘ 10cm 0.1 0.1 0.9 0.4
Using polyester Avg. 4.50 Using polyester sheet
sheet I 3.9 20cm 0.5 0.4 0.9 0.3
20cm 3 4. 40
5 4. 66
Avg. 4. 32 Control - 0.0 0.0 0.0 0.0
I 4.
Control - 3 4.98 Panel:14, Superiority:2~Inferiority:-2
5 4.83
Avg. 4. 64

1) Bried depth of polyester sheet
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