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Underdrainage Effects on Soil Salinity and Growth of Rice
in Gyehwa Reclaimed Saline Land

Sang Su Kim*, Seon Yong Lee*, Gue Heung Han* and Im Su Eo**

ABSTRACT : This experiment was carried out from 1979 till 1983 to elucidate the underdrainage
effect on soil salinity and growth of rice plastic underdrainage was established 5m and 8m
intervals in April of 1979 and Jinjubyeo the medium maturing rice variety was transplanted by
hand at late of May. The results are as follow;

The desalination effect was higher in 5m interval underdrainage than 8m interval
underdrainage and the salt content was lower than 0.3% at 1 year after in 5m interval, 2 years
after in 8m interval underdrainage and 3 years after at control. Farther the distance from
underdrainage position, less the desalinization rate that desalinization was least at center part of
the underdrainage position. Desalinization effect was highest 30cm of soil depth and decreased
deeper than it. Shorter the underdrainage interval, more the panicle number, heavier 1,000 grain
weight and higher the milled rice yield. But the milled rice yield wasn't significantly different
between the underdrainage interval from 3 years after underdrainage.
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Table 1. Soil physico-chemical properties of experiment field

Particle sizes (%) pH Ex. cat. (me /100g) Salt
- O.M. P,Os SiO;
Sand Silt  Clay  (1:5) Ca Mg Na content
% ppm ppm %
59.53 33.03 7.44 3.5 0.49 31 1.36 © 1.47 5.11 13.7 179 1.08




Table 2. Yearly changes in salt contents and desalinization rate of surface soils by under-

drainage
Year Control(a) 5m (b) 8m (c) a-b a—c
. ce D ettt e e s s
Pre-treat. 1.08( 0) 1. 08( 0) 1.08( 0) - -
1979 0.45(58) 0.19(82) 0.33(70) 0.26 0.12
1980 0.38(65) 0.17(84) 0.29(73) 0.21 0.09
1981 0.24(78) 0.09(92) 0.13(88) 0.15 0.11
1982 0.24(79) 0.08(93) 0.13(88) 0.15 0.10
1983 0.21(81) 0.08(93) 0.10(91) 0.13 0.11
() : Desalinization rate (%)
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Fig. 1. Relationship between salt contents of
soil solution at 20cm depth and dis-
tance from drainage pipe.

Table 3. Seasonal changes of salt contents of soil solution at 20cm depth in different points

from drainage pipe in 1982

Pipe interval Portion June 15 July 12 Aug. 14 Aug. 28 Mean
D e e e e s
Control 1.30 1.54 1.61 1.75 1.55
5m Above 0.12 0.20 0.13 0.20 0.16
Quart 0.18 0.48 0.39 0.65 0.48
Half 0.36 1.08 1.00 1.11 0.89
8m Above 0.22 0.30 0.17 0.45 0.29
Quart 0.44 0.56 0.50 0.70 0.55
Half 1.26 1.34 1.51 1.22 1.33

Above : Just above of the drainage pipe
Quart : The quart portion between drainage pipes
Half : The half portion between drainage pipes
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Fig. 2. Salt contents of soil solution in relation
to soil depth, at tillering stage in 1983.
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Table 4. Differences of salt content in 0~20cm soil affected by underdrainage after rice harvest

in 1982
Portion between drainage pipe
Pipe interval Mean
Above Quart Half
0 D et e e e e e
Control - - - 0.30
5m 0.10 0.10 0.12 0.11
8m 0.14 0.14 0.22 0.17
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Fig. 3. Influence of soil depth on salt distri-
bution at different soil depth and di-
stance from drainage pipe in 1983.
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Table 5. Effects of underdrainage on the rice root length and root activity at heading stage in

1983
Root activity
Root length
Upper Lower Mean
cm n T/ @ HE e s
Control 21.2 100 85 93
5m  Above 34.0 139 97 118
Quart - 132 95 114
Galf 24.0 124 95 110
Mean 29.0 132 96 114
8m Above 31.0 136 95 116
Quart - 128 93 111
Galf 22.5 121 87 104
Mean 26.7 128 92 110




Table 6. Effects of underdrainage on yield and yield components in 1983

No._ (l)f No. 'of Rate of Wt. of Mlllled Yield
paruc' es gra1'n ripeness 1,090 rice index
/hill /panicle grains yield
% g kg /10a
Control 13 72 86 22.6 402 100
5m Above 21 71 84 23.1 504 125
Quart 17 72 85 23.2 442 110
Half 15 72 87 23.0 438 109
Mean 18 72 86 23.1 461 115
8m Above 19 73 85 23.2 509 127
Quart 17 72 88 23.1 438 109
Half 15 72 88 23.2 431 107
Mean 17 72 87 23.2 459 114
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Table 7. The yearly changes in rice yield and
increasing rate of yield by under-
drainage

Milled rice yield

Year Underdrainage
Control
5m 8m
............... kg /10a

1979 232(100) 351(151) 311(134)
1980 324(140) 417(180) 393(169)
1981 354(153) 419(181) 414(178)
1982 381(164) 441(190) 436(188)
1983 402(173) 461(199) 459(198)

()

: Yield index compared with control in 1979
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