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Changes of Chemical Contents in Groundwater at
Controlled Horticulture in Honam Area

Deog-Bae Lee*, Kyeong-Bo Lee* and Kyeong-Su Rhee*

Abstract

This study was carried out to investigate factors influencing on the groundwater quality at
controlled horticulture in Honam area in 1995.

The deeper groundwater sampling, the lower concentrations of NH,-N and NO;-N were
observed. There was no difference in concentrations of SO,*~ and Na* in the groundwater below
15m.

Contents of NH,;-N, NO;-N and PO, in groundwater were the highest at rice transplanting
season(the late May) and that of SO2”, Na® and Cl~ were the highest at dry season(the mid-
February). '

Continuous cultivation of horticultural crops showed higher concentration of NH,-N, NO;-N,
PO,*7, Na® and Cl™ in groundwater than rotational culture with rice.

The longer cultivation years with horticultural crops, the higher concentrations of NOs-N, PO,*",
SO~ and Cl- were shown, and constitutional ratioc of NO;-N among the anions increased
gradually.

Nitrate-N level, exceeded 20mg/l, the critical level for agricultural usage, frequently at
Yongjinmyeon Wanju and Janglockdong Kwangju, and PO, levels were higher at Seogtandong

Iksan than the other places.

*3'd 9928 A (Honam Agriculture Experiment Station, RDA, lksan, 570-080, Korea)
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Fig. 1. Sampling sites of the groundwater.
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Table 1. Chemical contents by depth of the groundwater

(mg/l)
Depth of groundwater ~ NHs-N NO:-N PO, ? S0,7® Na” CIr
(m)
4 0.6 9.2 0.2 1231 16.5 529
10—15 0.03 4.0 0.2 21.0 104 22.6
20 0.04 31 04 37.8 10.5 13.9
70 >0.01 12 0.2 214 114 742
Critical content for - 20 - 50 250 250
agricultural usage
Table 2. Seasonal variation of chemical contents in the groundwater
(mg/)
Sampling time NH,-N NOs-N PO~ S0, Na* Cr
Dry season(mid-Feb.) 0.3 6.2 09 334 19.7 40.8
Rice transplanting season(late-May) 0.5 9.6 1.0 247 125 270
Rainy season(late-Aug.) 0.1 7.3 0.5 29.2 235 29.4
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Table 3. Chemical contents by farming type in the groundwater

(mg/)
Farming type NH:-N NO»-N PO& SO~ Na”* cr-
JPumpkin + Cucumber 1.0 114 0.2 97.8 17.0 53.8
Watermelon + Cucumber 02 115 0.1 61.8 238 67.9
Mean 0.6 115 0.2 79.8 20.4 60.9
Pumpkin+ Paddy rice 0.1 7.2 0.2 1485 16.0 520
Watermelon+Paddy rice 0.3 8.5 0.3 66.2 19.7 49.0
Mean 0.2 8.5 0.3 107.4 17.9 50.5

Table 4. Chemical contents by farming year in the groundwater

(Wanju Yongjin, mg/)

Farming year  NH.-N NO=-N PO,*" S0O.% Na™* CI- ZAnions
5 years < > 01 157 0.06 385 94 252 79.5
(19.7) (>0.1 (48.4) (31.6)
10~15 years > 0.1 180 0.11 41.0 10.6 234 835
(21.6) 0.1) 49.1) (28.0)
16~20 years >01 295 0.14 450 109 35.7 1103
(26.7) 0.1) 40.7) (32.3)
( )=(Anion / ZAnions)X 100
Table 5. Local differences of chemical contents in the groundwater
(mg/D)
Local name NH,-N NO:-N P02~ S0~ Na™ Ci-
Iksan Seogtandong 0.9 1.8 55 29.8(2/21) 85.1 68.4
Wanju Samryeup 0.03 8.8 0.1 24.1 59 17.1
Wanju Pongdongeup 0.07 2.8 0.2 18.5 40 9.5
Wamju Yongjinmyeon 0.03 24.0(10/15) 0.2 42.8(5/15) 94 34.7
Chonju Sanjeongdong 0.6 3.6 0.3 28.6(7/24) 9.8 211
Tamyang Bongsanmyeon 0.07 7.2 0.2 54.3(12/27) 20.7 55.4
Kwangju Changlockdong 0.2 12.4(3/9) 02 254 126 30.6
Kwangju Seonamdong 03 4.3 0.2 26.0 10.6 312
Changsung Nammyeon 0.2 43 04 125 19.0 238

( )=Times (Above critical concentration for agricultural usage/Monitoring)
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