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A Study on the Subsurface Drainage of Artesian Groundwater
in Wetted Paddy for the Mechanized Farming to be Prepared

Against Uruguay Round
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Summary

A Study was made to improve soil and water temperature and mechanized farming for
a wetted paddy under the influence of artesian groundwater located at Samcheon-Dong,
Chuncheon City, Kangweon Province.

Half perforated PVC drainage pipes were installed in the test paddy to observe temperature
change of water and soil. The temperature of the water in the paddy and soil itself raised
significantly after the installation of the half perforated PVC pipes. A subsequent improvement
of growth and yield of rice on the paddy was achieved. Harvesting operation was also impro-
ved with firm ground condition so that cutting and threshing could be done simultaneously
within the paddy plot. Following results were obtained from the study.

1. Temperature of the water in a paddy under the influence of artesian groundwater
was not changed notably although air temperature was fluctuated during the crop period.
Soil temperature was mostly affected by the artesian groundwater. However, the half perfora-
ted PVC pipe drainage system made it possible to raise temperature of water and soil remar-
kably up to the level of optimum farming.

2. Total precipitation was 534.0mm during the crop period of the paddy for 118 days
from May 26 to September 20 in 1992. Due to heavy rainfalls of 105.6mm and 109.8mm

occurred on August 7 and August 27. 1992, respectively, the rate of the artesian groundwater

*

TLRABE BRAE

B B



WERAETEGIE £34% F45E 19924 128

increased to 35 litter per minute with two to three days of time lag.

3. Average rate of the artesian groundwater was 28 litter per minute from the one year

of observation. The rate varied by 0.7 to 1.3 times of average during the observation period.

Peak rate of the artesian groundwater decreased to 14.5 litter per minute when daily precipi-

tation maintained at the amount of 20 to 30mm for a long time period. Contrarily, it showed

a tendency to increase to 35 to 40 litter per minute when heavier precipitation of 50 to

100mm occurred in a short period of three to five days:

4. Growth and yield of Yemyung variety of rice planted on the paddy that was facilitated

with a drainage system with half perforated PVC pipes were confirmed at a normal level,

while paddy without this perporated drainage system showed abnormal growth with low

yield.
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Table-1. Status of paddies under the influe-
nce of artesian groundwater in Ka-
ngweon Province

Artesian groundwater
Name of affected paddies
county No. of paddy| Acreage Remarks
plot (ha)
Total 2,576 3439
Chuncheon(city), 13 80
Weonju( # ) - -
Kangnung( # ) - -
Tonghae( # ) 16 20
Taebaek( ~ ) - 1
Sokcho( # ) 33 130
Chuncheon 50 10.3
Hongcheon 22 170
Hoingseong 147 20.7
Weonju 1,162 114.0
Yongweol 68 9.0
Pyungchang 128 | 141
Cheongseon 33 7.6
Cheolweon 57 163
Hwacheon 32 56
Yanggu 151 245
Inje 217 20.1
Koseong 191 227
Yangyang 168 240
Myungju 38 9.7
Samcheok 50 5.3 |Samcheok
city
included

Data source : Kangweon Provincial Office of Rural
Development
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Fig. 1. Location map of the test paddy
field

Photo 1. Soil sampling by hand auger
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Table-2. Physico-chemical properties of soil sample

Soil Soil . oM. P;0s Exch. Cation(me/100g) CEC. SiO,
series texture P (%) (ppm) K Ca Mg | (mne/100g) | (ppm)
Yecheon SL 6.2 2.8 60 0.34 5.8 12 943 63
Table-3. N-value and soil characteristics by Terzaghi & Peck
Density Friction Density of Compress.
N-value N-value .
of sand degree clay soil strength
less than 4 |very loose |less than 28.5° |less than 2 very soft less than 0.25
4~10 loose 285~30° 2~4 soft 0.25~0.5
10~30 medium | 30~36° 4~8 medium 0.5~1.0
30~50 dense 36~41° 8~15 strong cohension 1.0~20
over 50 very dense |over 41 15~30 very strong cohension |2.0~4.0
over 30 hard (stiff) over 4.0
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Fig. 2. Three typical treatment of artesian
groundwater problem in paddy field
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Fig. 3. Details of structural layout for artesian groundwater treatment
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Table-4. Relationship of artesian groundwater rate, air temperature and water temperature

by rice growth stage

. Panicle . .
Item Transplanting ) Heading Harvesting
formation
Artesian groundwater rate(//min.) 219 19.0 34.7 35.1
Water temperature(T) 13.0 14.0 14.5 156
Air temperature(C) 17.0 20.3 25.8 19.4
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Table-5. Status of crop yield

Description Variety Water temp. Soil temp. Yield
() (© (g/5 plants)
Without HPP* Yemyung 154 15.3 0.3**
With HPP* Yemyung 23.6 22.1 80.8

*) . Half perforated PVC pipe(HPP)

**) Data source | Kangweon Provincial Offfice of Rural Development
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