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Summary

This paper complies the results of the studies so far made on the subsoil improvement
of subsurface drainage systems for wet paddy fields (those were located in the Gum-Ho
area in Kyung Buk province) which had poor permeability and a high water table.

In general, a drainage problem is an excess of water on the ground surface which can
effect the productivity and bearing capacity of the soil. With drain pipe systems, (According
to their depths and spacing) it may be possible to correct that problem. The experimentation
consisted of three test plots, two of which included drain pipe systems with varing depths
and width spacing of the pipes. The third plot (C) was an ordinary plot being exempt of
a drain pipe system. In detail, the depth of plot A was 80 cm, and the width spacings began
at 2.0m and increased by 2.0m up to 10.0m. The depth of plot B was 60cm and the width
spacing was the same as plot A.

These tests were performed to research specific details; such as crop yeild, bearing
capacity of the soil, the amount of underdrainage, surface cracks, root distribution, the
water table level, the consumptive water depth and the soil moisture content. The test
period lasted three years, from 1977 thru 1979,

The results obtained were as follows:

1. During the test period, the weather conditions for the area tested were in accordance
with the annual average for that area. Furthermore the precipitation factor during the
spring cultivation season, the intermediate drainage period and the harvest drainage period
was of optimum conditions for controling surface cracks, because of less precipitation
than evaporation.

2. The difference in the level of the ground water table in plots A and B was hardly
noticable, but the difference in the test - plots and the ord. plot was greatly noticable.
The test plots (A,B) were 30 to 40cm lower than the ordinary plot.

On the whole, the ground water table of the ord. plot always stayed at a level of 15—

20cm beneath the surface of the soil, the ground water table of the test plot A showed

the difference in the depth of the pipe lower than the test plot B, while the test plots
showed a remarkable descending effect,

3. The soil temperature in plot A was slightly more than in plot B with a difference of
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0.47°C, but plot A was 1,6°C higher than the ord. plot during the flooding period, but
after drainage the temperature difference climed to 2. 0°C.

4. During the 3rd test year, the values of the cracks were recorded with the values of
59cm in plot A, 42cm in plot B and 15cm in the ordinay plot. Plots A and B had
increased 2.5 times the value of the first year while the ordinary plot had remained the
same.

5. The root weight of the rice was measured at a value of 77.2 gr. for plot A, 73.5 gr.
for plot B and 65.3 gr. for the ord. plot. Therefore, the root growths in plots A and B
were much more energetic than in the ord. plot.

6. The consumptive water depth measured during the 3rd year resulted in the values of
26. 0mm per day for plot A, and 24.9 mm per day for plot B, respectively. Therefore,
both plot A and plot B maintained the optimum consumptive water depths, but the
ordinary plot only obtained the value of 12.3 mm per day, which clearly showed less
than the optimum consumptive water depth which is 20 to 30 mm/day.

7. The soil moisture content is in direct relationship to the ground water level. During
drainage, test plot A decreased in its ground water level much more rapidly than the
other two plots. Therefore, plot A had a much less soil moisture content. But this
decreased water level could be directly effected by the weather conditions.

8. The relationship between the bearing capacity and the soil mosture content were directly
inversely proportional., It can be assumed that the occurence of soil creaks is limited by
the soil moisture content. Therefore, the greater the progress of the surface creaks res-
ulted in a greater bearing capacity. So, tast plot A with a greater amount of surface
cracks than the other test plots resulted in a greater bearing capacity. But, the bearing
capacity at the harvest season could be effected by the drainage during the intermediate
drainage period and by the weather conditions.

9, Comparing the prcduction of the test plots to the ord. plot; there was an increased value

of 840kg for plot A, 755kg for plot B and 695kg for the ord. plot in the rough rice,
Therefore, plot A had an increase of 209 over the ordinary plot.
The possibility of producing -double crops was investigated. The effects on barley produ-
ction in the test plots showed a value of 367kg per 10 acres, which substantiated the
possibility of double crops because that value showed an increased value over the average
yearly yield for those uplands.

10. So as a result, it can be recommended that by including a drain pipe system with the
optimum conditions of an (80cm centimeter) depth and a (10m) spacing will have a
definite positive effect on the over all production capacity and quality of wetpaddy fields.
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Fig. 1. Location of the test field

Table-1. Physical Properties of Soil

Item h. i odic fa . . |
‘w-}lea,humu] Analysis (%) Un'lft.- Consistency (%) Spe- é\nptparlPeamea
| Clay Silt Fine | Coarse S l 1]ed Liquid | Plastic | Plastic | cific P(?r- Spe- ‘;bility
o l Level i 0. 002 g."‘OnQd Sand C(]n | Limit | Limit | Index | Gra- | "5V |cific ’(Cm/
e \| 0002 —0.02 o0z o2 [COF vity | 9 fgra- | %9
m\! (mm) | [ — fication vity
314 17 4‘ 59.70 13 1i 9.8 SiL L1l 213 9.8/ 2. bSi 56.33 1. 151 x10°2
1447 29. 8j 50. 0C 1. 8‘ 8.4 SicL 29.7 21,4 8.3 2.57 39.76] 1.553% 10-¢
~>47 32,7, SQ. 6%3‘ 9. TJ 7.6 CL 30.8 22.2 8.6, 2.50] 42.85] 1. 42$] X 10-8
O | R BRMERTS)  3MIEE(1977~19794E)HY  MiEfizA
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Table-2. Meteorological factors during the period from 1977 to 1979
(Taegu meteo statues)
\\\ Meieo factors O Pan | Average | Average 1 Average
RN Observed year Prevlg;t;t)mn evaporation} Lemperaturc‘ humid | sunshine
" Peried of .| mm) O (%) ‘ (hr)
10-duy S 1977 | 1978 | 1979 11977 1978‘1979 1977 1978“1979;1977 1978 1979 1977 1978l 1979
Month —~ N | | ‘ \ ; | !
Jan. | ~100 0.0l 0.6 0.0 1.8 1.7] 1.6[-4.3] 1. 5] 3.7148.7]54.367.7] 6.0 5.9} 7.1
i 1~20 L 0.2 .501.8 1.7 1.6-3.3 0.5—0.]50.859.6161.6 7.2 5.5} 55
! 21~31 0.2 O.Qi 1.1 1.8 2.0{ 1. 9j-4. 5/-0. 2 3.250.150.5;70.5 5.7 6.71 4.8
Feb. 1~10 .6 2.4 0.0 2.5 1.8 2.2-3.1 0.4 0.8045.3'54.660.9] 6.3 4.5 7.
11~20 .0 0.0 0.4 2.5 2.3/ 2.7} 1.9 1.7 4.346.343.6i58.1 8.1 7‘8i 8.
21~28 .0p 0.45 7.1 3. 0 2.1| 6.1] 4, 4] 5.8]43.0]53.9.75.0; 6.1 8.3] 3.
Mar. 1~10 0.8/ 2.2 1.1 3.3 2.4/ 3.0 4.5 5.5 5 650. 555.659. 1, 6.8 6.9 8.5
11~20 1.8/ 0.0/ 0.1 3.0 3.4/ 3.1 8.6 4.4 6.6{59.546.555.8:’ 4.8 8.93 6.8
21~31 2.3 0.5 .5 2.8/ 4.3/ 3.2 7.9, 9.4]10. 2159.250.963. 2. 4.5 8. Ol 6.1
1 . I
Apr. 1~10 a9 o0 474262 36120123 9.8l56. 2043. ¢f78. 2] 6.7] 9. 4‘ 6.
11~20 2.9 3.0 0.7| 4.3] 4.1 4.914.5]2.2;]1.]58.871.153.0i 6.0 6.4 8,
21~30 8.7 0.8 1.5 525 6] 5. 3l16. 0;16.2115.1 59. 3145. 5]69. 5] 7,40 7. 91 6.
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May. 1~10 7.2l 0] 4.9 59 e. 3 4. 117, 5016, 316. 9150, 6l22. 5|59, 5) 7.9 7.1| 6.7
11~20 10,7 0.8 4.7/ 6.6 6.9 4.7!20.319.815. 3js6. 4148. 2/65. 71, 9.9 8.4 7.3
21~31 30.3] 0.5 2.8 4.8 7. 2’ 7. 420. 6]22. 020.9[74. 2150. 954. 2| 4. 9’ .4 9.3

Juze. 1~10 64.1) 94.3  5.1[54.065.339. 6‘23. 022. 421 463.950.375.0 7.4 8.6 4.1
11~20 0.5 284.3 3. 365. 1'34. 8’52. 1119 7124, ef23. 61, 6l72. 1171, 7] 8.2 39| 6.7

] | | i
21~30 13.5 13, 3! 4.547.537.7,39. c.22. 2124.524.5‘69. 271, 580. 3 8.5 3.8 2.4
| ! : ! i ;
July. 1~ 10 34.5 13. 1|‘ 13. 8/37. 1165. 7,55. 2i26. O£28.8'25. 7z 5}75.670. 4‘ 3.6 7.9, 5.4
| |
1120 44.11 150.5 32.5\44.1(35.839. 7 25.925. 722, oiéa. 185.777.4/ 3.3 2.1 2.6
i i
|21~ 17. 3‘ 0. 9} 86.277. 572. 4,56. ojao.1’29.427. 0j59. 574. (78,5 9.1/ 9.2 5.6
Aug. | 1~10 62. sl’ 428, 65.1/64.866. 5{57 427.628.8[27. 06s. 8'7. 97541 6.5 7.4 6.0
11~20 23. Si 89.2 44.857.343.2,55.5023.627.927.062. 181.573.5 6.3 3, 6 6.1
21~31 9.7 9.0| 108.359.7,59. 7,44 5"23 2(26.7/24.264.9 85. 577.11 6.5/ 6.1] 4.3
— ! ' | { i
Sept. 1~10 94.4 27.7| 84.5 3. 2;41.9}36. 523 9123.02].Ai73.8‘80 374.9, 3.0/ 4.0 5.1
| H i

11~20 28.6/ 13.8] 79.3 5. 3‘37.1{52.61"22.120. 521.0164.C75. 480.9 5.9 5.9 4.

2130 150 11,1} 4.534, 43}36 620.118. 318, 9;59.4!}73. 6!174. 45657 5
Oct. d~i0 fon8 0.0 0.33.93.5 3 19.018.217. 65, 267, 767. 2 7.8] 6.9 8.7
11~20 0.00 0.0 0.138 43 3.5115,]]4.9117.44‘57.864.0}7&53 8.08.5 7.4
| 21~a 0.2 7.2 o.o‘ 2.9/ 2.1 3. 317.4012. 714, 7;64.9}5711 763, 1] 6.0/ 5.2 9.4
Nov. 1~10 7.3 0.3 ) 2.9 2.2 2 a12.6012.1]1s. oi'és‘ 775.567. 4 4.6] 5.5 7.0
11~20 2.7 2.9 2017018 2.2 9.210.4 3.7)65. 273 8537/ 4.0 4.0/ 6.4
21~31 | 4 0.0 .o} 1.8 2.1, 1.8 4.7| 6.0 3.859.364.658.0 5.3] 5.2, 6.1
Dec. 1~10 | o0 1.3 1.1‘ 1.5 1.7l 1.7i 5.1 6.1] 5. 762.672 3i68.01 5.1 b.éi 6.7
11~20 |0 0.401.5 1.8 2.0 5.8 3.7 3.5061.363.6064. 1| 6.4 7.0 7.6
21~30 1.8 0.0/ 0.81.61.8 1.6 2.0/ 1.0, 0.8l58. 4.65. 261, 1] 4.8 7.9 6.5
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Fig. 6. Variation of ground water table
during intermediate drainage period
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Fig. 10. Cracks measured during interm-
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Table-5, Root weight and distribution

0—10 |

N Depth(em)| J 11—20 20—30
Wt & Dis I~ | . Total(gr.)
Plot |~ ————__| Wt(gr.) | Dis(%) | Wt(gr.)! Dis(%) | Wt(gr.) ; Dis(%)
Plot A 52.7 68.3 15.9 20.6 | 8.6 Mmoo 77.2
Plot B 50.4 68.6 15.3 20. 8 7.8 0.6 | 73.5
Ord. ; 46.0 | 70.4 13.6 20.8 5.7 8.7 ‘ 65.3

3% Wt Weight
Dis: Distribution
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Fig. 16. Daily soil moisture confent during
intermediate drainage period.
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