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Studies on the Irrigation Method and the Depths of Drainage
Ditches in Paddy Field with Clay Loam Soil.
—~——In the Aspect of Increasing Drying Progress of Soil in the Field—

Summary

The Purpose of this study is to find out effective
irrigation method and Qptimum depth of drainage
ditch for better growth and yields gf rice, impro-
vement of soil permeability, increase in irrigation
efficiency, and increase in drying progress of
surface soil in paddy field with clay loam soil.

In this study a paddy field following treatments
were ployed in carrying out the field experiment:
Test plots were laid out by split plot design with
four repli~a two main plots were designated as
A, and A, according to the differenc in irrigation
method i. e. continuous and intermittent flooding
applied during the last half of rice growing season,
respectively. Each main test plots had five sub-plots
which were designated as B,, B,, B;, B;, and B,
according to the difference in deph of drain i. e.
10cm, 20cm, 40cm, 60em, and 80 cm respectiv-
ely. In addition, the soils of the plots were kept in,
condition for about 2 months before transplanation
of seedlings. To compare with the effect obtained in
the 8o sub-plot, another plot designated as B, ano-
ther plot designated as Bo that was not provided
with a drain and was flooded for two months
before planting was laid out with four replications.

As a resut, the author obtained the following
results in this experiment which was carried out in
1968;

1. As to better growth and yield of rice

(1) The progress of the dryness of surface soil
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in test plots is rapid in proportion to the increase
in the depth of drain.

(2) The height of rice plants in both continuous
and intermittent flooding plots shows to be increa-
sed in proportion to the depth of drain through
growing season, but to be almost constant for- the
depths of 60 cm and 80 cm.

Plant height and growing rate in the intermittent
flooding plants surpassed those in the continuous
flooding plots at the last half stage of the growing
season.

(3) The numbers of stalks are almost the same
in the plots having the same depth drains during
the first half of growing season, but are increased
in proportion to the depth of drain. The numbers
of valid stalks in the intermittent flooding plots
generally surpasseds that in the continuous flooding
plots, except that in polt (Bo) with zero-cm depth
of drain at the last half stage. On the other hand,
it is increased with the increase in the depth of
drain in any plot and becomes almost constant at
Ploto B, and B..

(4) The weight of raw rice grains in the inter-
mittent flooding, plotis 3 to 4 % heavier than
that in the continuous irrigation plot, and at Plot
B., about 13 % heavier than that at Plot B,. Also
the ‘increase in the field is in proportion to the
depth of drain.

The vyiled shows highly significant correlation
between the variation of irrigation method and
between Plot B, and the other plots of B,, B., B,,
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B,, and insignificant between Plots B, and B!,

(5) The optimum depth of drain according to
this experiment was about 40 cm from a view point
of rice production, but it may depend on depth of
surface crack in paddy field so far as ground
water table becomes low.

2. In the aspect of improving soil permeability
and increasing irrigation efficiency

(1> The amount of percolation at any plot sho-
wed the tendency of increasing in proportion to
the depth of drain through the’ growing period.
And the soil permeability at the intermittent floo-
ding plot in the last half stage of growing season
is considerably greater than that in the first half
stage and that at the continuous irrigation plot. .

(2) The w=ight of raw rice grains increases with
the increase of permeability and became maximum
at a permeability mid-term drainage in the test
plots.

(3) The greater the depth of drain the more is
the amount of irrigation water consumed. Up to
the 20 cm depth of the drain, the amount of irrig-
ation water in the intermittent irrigation plot is
considerally less than that in the continuous irriga-
tion plat, while in the intermittent irrigation plot
where the drain depth was more than 40 cm, water
is consumed to be out of proportion to the depth.

(4) The efficiency of irrigation water is maximum

in the intermittent irrigation plot where the depth

of drain was 0 cm or 20cm, secondary in the conv-
entional irrigation plot where the depth was 20cm to
40 cm and in the plot B!y and minimum in the iner-
mittent irrigation plot with the 80 cm-depth drain.

(5) The irrigated frequency was much the same
between the plots with equal depth of the drain
during the first half of growing season when the
continuous flooding irrigation method was only
used, but the frequency in the intermittent flooding
plots was less than that in the continuous flooding
ones duirng the last half of growing season.

3. In the aspect of increasing drying progress

of surface soil.

(1) The apparent specific gravity of the soil has .

the maximum value near the plastic limit, showing
the decreasing tendency below or above the limit,
especially linearly decreasing at the soil imoisture

content over the limit.

(2> A limit of forming non-capillary porosity due
to macro-aggregated formation in the clay loam
mao occur at the plastic limit. Therefore, the soil
maisture content making the paddy field dry to
improve the hydraulic conductivity of soil and to
make the root growth depth might be below the
plastic limit.

(3) The progress of the dryness of surface soil
in the plot is rapid in proportion to the increase in
the depth of drain. It was more rapid in the inter-
mittent irrigation plot than in the continuous floo-
ding irrigtaon plot.
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