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This survey was conducted to obtain basic data of the quality of groundwater for agriculture in Gyeongnam
province. Groundwater samples from paddy 15, upland 15, and plastic film house 30 sites were collected on
April, July, and October in every two years from 2002 to 2008. According to the result of water quality
analysis, groundwater quality was suitable for irrigation purpose averagely. The NO;-N contents by land use
were in the order of plastic film house > upland > paddy field and its contents were 6.53, 4.80, and 3.68 mg L',
respectively. In annual changes of water quality, pH was no significant change in paddy, upland, and plastic film
house by 6.6 ~6.9. EC was increased in upland and plastic film house in 2008 and majors factors were NO;-N
and CI'. In upland and plastic film house, NOs-N contents were 4.72 and 6.52 mg L in 2002, respectively,
whereas they were 5.63 and 8.70 mg L in 2008, respectively. Of the investigated sites, NOs-N was exceeded
water quality standards for agriculture by 3.3 ~15.0% in plastic film house and Cl was exceeded water quality
standards for agriculture by 2.2% in upland of 2004. The NO;3-N contents were decreased with well depth and
their contents were 5.38 mg L™ from 3~10 m, 4.87 mg L' from 10~20 m, and 2.58 mg L' from above 30 m.
The NO;-N contents by soil texture were highest in sandy loam by 5.73 mg L and lowestin clay loam by 4.13
mg L. The NO:-N contents by crops category were in order of fruit vegetables > leaf vegetables > rice > fruits
> beans, contents of fruit vegetables and leaf vegetables were 5.81 and 5.30 mg L', respectively.
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Table 1. Sampling sites of groundwater in the study area.
Area Qeo Geo Go Kim Nam Mi Sa San Yang Ui
je chang seong hae hae ryang cheon cheong san ryeong
Number of sample 1 2 4 3 3 4 3 3 2 5
Area Jin Chang Chang Tong Ham Ham Hap Ul Bu
ju nyeong won yeong an yang cheon san san
Number of sample 4 3 5 3 4 3 3 2
Table 2. Chemical concentrations of groundwater for agriculture different land use types.
Land use pH EC NO;-N  PO,-P cr SO~ Ca™" Mg” K’ Na'
dS m" mg L'
Paddy Mefan 6.7 0.26 3.68 0.06 16.5 21.1 16.6 4.7 2.8 12.2
SE 0.1 0.02 0.76 0.03 29 5.9 4.8 1.6 2.0 1.8
Mean 6.9 0.40 4.80 0.08 52.1 26.5 15.3 5.8 4.8 29.1
Upland
SE 0.1 0.09 0.57 0.08 23.0 4.0 4.5 1.3 22 8.9
Plastic film Mean 6.7 0.39 6.53 0.09 28.6 36.0 23.9 6.3 43 18.7
house SE 0.2 0.06 1.54 0.05 4.2 32 9.7 2.6 3.0 1.4
'SE : Standard error.
Table 3. Chemical concentrations of groundwater for agriculture different seasons.
Month pH EC NO»-N  PO,P cr S04~ Ca”™" Mg K' Na
dS m’ mg L
April MeaTn 6.8 0.33 5.12 0.05 31.7 29.0 18.5 5.5 3.6 19.5
SE 0.2 0.02 0.46 0.02 8.0 2.5 5.1 2.6 1.9 4.2
Tuly Mean 6.7 0.33 5.18 0.08 27.7 27.6 16.1 5.4 4.1 18.9
SE 0.2 0.03 0.88 0.05 9.1 2.8 8.7 2.2 2.3 2.9
Mean 6.7 0.40 5.30 0.13 35.0 29.8 22.6 6.2 4.2 20.6
October
SE 0.1 0.14 1.58 0.08 16.7 3.2 6.2 1.3 3.1 2.1

'SE : Standard error.
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Fig. 1. Yeady changes of water quality of agricultural groundwater.
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Table 4. Ratio of exceeded water quality criteria of agricultural groundwater for irrigation.

Y
o)
AR

L.
~
O

et 7%
Aok 1

Y] gl W)

=

30 m oJFelAl=

p\é 24 FhEke 7+

3RS Jung et al, (1996)2]

A~

filo
d

S8 BAE A5
o,

73 mg L log 717 =9k

oIt} Ko et al, (2005)

(Unit : %)

pH NOs-N cr Cd, As, Pb, Cr*', Hg
Year P U* prH’ P U PFH P U PFH P U PFH
2002 0 0 0 4.4 0 5.6 0 0 0 0 0 0
2004 0 0 0 0 0 33 0 2.2 0 0 0 0
2006 0 0 0 0 33 0 0 0 0 0
2008 0 0 0 0 0 15.0 0 0 0 0 0 0

P paddy field.
U upland.

SPFH : plastic film house.

Table 5. Chemical concentrations of groundwater by locational conditions under cultivated paddy, upland and plastic film house

area.
5(‘)’;;3;‘:‘1 ;‘;np‘i pH EC NOsN POP CI SO& Ca&° Mg” K Na'
dS m" mg L
3~10 31 6.8 0.32 5.38 0.12 25.0 31.8 14.2 6.5 33 18.0
Tube 10~20 7 6.9 0.30 4.87 0.03 18.8 26.8 14.3 5.3 1.9 18.6
g:;lh 20~30 14 7.0 0.34 4.72 0.02 26.6 25.2 15.6 7.6 1.8 22.4
(m) 30~50 5 7.3 0.36 2.58 0.02 24.5 30.3 16.7 8.2 1.7 22.0
Above 50 3 7.1 0.41 2.55 0.03 16.7 38.6 25.1 11.2 1.6 16.1
Sandy loam 22 6.7 0.33 5.73 0.04 26.1 28.4 14.4 6.3 3.7 21.3
Soil Loam 10 6.9 0.45 4.77 0.02 35.8 449 22.0 10.9 2.2 234
texture  Silt loam 21 7.0 0.26 4.34 0.03 16.8 23.9 12.3 5.2 1.9 16.5
Clay loam 5 7.0 0.32 4.13 0.02 24.0 21.5 134 8.1 14 16.4
Rice 15 6.9 0.29 3.67 0.03 16.0 253 14.8 6.7 1.9 15.1
Soybean 2 7.7 0.33 2.63 0.03 18.3 23.6 239 5.5 0.8 17.5
Crop Fruits 6.8 0.12 3.25 0.02 6.1 259 3.9 2.5 1.7 7.8
Fruit vegetables 26 6.9 0.37 5.81 0.04 289 31.3 16.1 7.8 3.2 21.1
Leaf vegetables 12 6.9 0.33 5.30 0.03 29.2 30.5 13.2 6.4 2.7 23.6
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