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Fig. 1 Changes of soil moisture suction under
10cm depth in each experiment plot in
open field from June to August in 1995.
L, H and S mean level row, high ridge
and root interceptive sheet, respectively.
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in 1995.
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Fig. 3 Growth of sweet corn in each experi-
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respectively.
T represents standard error.
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plot in 1995.
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Fig. 13 Growth of garland chrysanthemum in
each experiment plot in 1995.
O, R, N, M, L, H and S mean open field,
rain shelter, non mulch, mulch, level
row, high ridge and sheet, respectively.
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Fig. 14 Growth of garland chrysanthemum in

each experiment plot in 1996.
O, R, N, M, L, H and S mean open field,
rain shelter, non mulch, mulch, level
row, high ridge and sheet, respectively.
T represents standard error.
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Fig. 15 Contents of sugar, ascorbic acid, nitrate and oxalate in garland chrysanthemum leaf in each

experiment plot in 1996.

O, R, N, M, L, H, and S mean open field, rain shelter, non mulch, mulch, level row, high ridge

and sheet, respectively.

Table 1 Effect of flooding on growth of sweet corn
Fresh weight Dry weight
Treatment Plant height Leaf color?
Top Root Total Top Root Total
cm g g g g g g

Before treatment 58.1 36.5 10.00 6.90 16.90 0.87 0.44 1.31
Control 71.4 29.4 18.60 9.10 27.70 1.84 0.73 2.57
5 days flooding 70.5 27.7 17.10 7.00 24.10 1.69 0.60 2.29
10 days flooding 70.8 27.3 17.00 6.90 23.90 1.70 0.57 2.27

7  Measured by Minolta chlorophyl meter SPAD-502
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Fig. 17 Effect of flooding on root respiration
rate per plant (upper) and dry weight
(lower) of spinach.

Fig. 16 Effect of flooding on root respiration
rate per plant (upper) and dry weight
(lower) of sweet corn.

Table 2 Effect of flooding on growth of spinach

Fresh weight Dry weight
Treatment Leaf length Root length Leaf color?
Top Root Total Top Root Total
cm cm g g g g g g

Before treatment 17.4 23.5 33.5 4.38 1.91 6.29 0.40 0.15 0.55
Control 19.0 30.4 35.3 7.77 7.41 15.18 0.80 0.66 1.46
5 days flooding 17.5 24.7 32.1 7.11 5.65 12.76 0.76 0.57 1.33
10 days flooding 16.6 24.1 30.7 6.06 3.05 9.11 0.71 0.33 1.04

Z  Measured by Minolta chlorophyl meter SPAD-502
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Table 3 Effect of flooding on growth of garland chrysanthemum

Fresh weight Dry weight
Treatment Leaf length Root length Leaf color*
Top Root Total Top Root Total
cm cm g g g g g g

Before treatment 14.6 35.4 28.5 6.60 3.40 10.00 0.42 0.16 0.58
Control 15.7 37.6 32.9 11.30 7.10 18.40 1.02 0.46 1.48
5 days flooding 14.8 33.1 31.7 9.60 7.10 16.70 0.92 0.47 1.39
10 days flooding 14.4 29.3 31.0 8.00 4.70 12.70 0.91 0.29 1.20

7  Measured by Minolta chlorophyl meter SPAD-502
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Fig. 18 Effect of flooding on root respiration

rate per plant (upper) and dry weight
(lower) of garland chrysanthemum.
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Studies on Cultivation of High Quality Vegetables
in Rotational Upland Field

Yoichi ArRAKI*, Kenji MURAKAMI, Shoji INOUE, Hisashi IwaANAMI** and
Futami YAMAMOTO***

Summary

In this experiment, We studied the effect to prevent excess moisture injury by some materials and
methods, that is, high ridge, plastic mulch, rain shelter and root interceptive polyester cloth in upland
state utilization of paddy field. And we studied the effect of flooding on growth and oxygen uptake by
root of some vegetables with different root type. Results obtained are as follows.

1) In case of sweet corn (Zea mays L. var. Peter 445), reduction of growth and yield by flooding was
equally lightened by high ridge, mulch or rain shelter. Root interceptive cloth promoted soil dryness and
decreased growth and yield.

2) In case of spinach (Spinacia olervacea L. var. Lead), reduction of growth by flooding was lightened
largely in order of rain sheler, root interceptive cloth, mulch and high ridge. Use of root interceptive cloth
was effective in the open field, but it retarded growth by soil dryness in rain shelter.

3) In case of garland chrysanthemum (Chrysanthemum coronarium L. var. Kiwame-chuba), response
to flooding was the same as spinach.

4) Effect of flooding on root respiration rate was larger in order of spinach, garland chrysanthemum
and sweet corn.

5) Decrease of root respiration rate per plant by flooding did not result from decline of root

respiration rate per dry weight, that is, root respiration activity, but from decrease of root volume.
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