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Chemical Characteristics of Soil and Groundwater in Plastic Film House Fields

under Fertigation System

Young-Han Lee, Seong-Tae Lee, Sang-Dae Lee, and Yeong-Bong Kim (Gyeongsangnam-do Agricultural Research

and Extension Services, Jinju 660-360, Korea)

ABSTRACT: To enhance groundwater quality and soil nutrient management in fertigated plastic film house,
groundwater samples from Jinju 52, Sacheon 3, Changnyeong 3, Sancheong 4 and Namhae 2 sites and soil
samples from Jinju 23 sites were collected from September to November in 2004. The average concentt'c}tion
of NO;-N in groundwater was 12.0 mg £~ and 20% of survey sites exceeded the limiting leyel (20 mg A ), of
agricultural groundwater quality. The amount of ions in groundwater was in the order of Ca™ > Na' > Mg~ >
NH,-N > K" in cations and HCO5; > SO,” > NOs-N > CI in anions. Electrical conductivity of groundwater
was positively correlated with Ca*’, CI', Mg®*, SOs*, NOs-N and Na' concentrations. In addition, it had
significantly positive correlation with sum cations and anions, respectively (Zcations (me £ ') = EC values

(dS m™) x 4.65, Sanions (me ¢ ") = EC values (dS m™") x 7.63 and

(cations + anions, me £) = EC

values (dS m"l) x 11.1). The proportions of soil chemical properties over the critical levels for crop
production in fertigated plastic film house were 56.5% in pH, 47.8% in OM, 95.7% in available POs,
78.3% in exchangeable K, 87% in exchangeable Ca, 56.5% in exchangeable Mg and 43.5% in EC. Soil pH
was positively correlated with pH (r=0.540**) and HCO; concentration (r=0.523**) of groundwater.
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Fig. 1. Distribution of well depth and cultivated year under fertigation system.
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Fig. 2. Distribution of chemical contents in groundwater under fertigation system.
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Table 1. Chemical contents of groundwater used for each crop under fertigation system

Crop RIS Cmygapfg EC K Ca¥ Mg® Na~ NH/N NOsN CI SO HCOs SAR
No. ds m” mg ¢

Red pepper 37 22 67 045 15 310 88 216 234 71 16 48 148 047

Strawberry 6 20 65 031 23 175 66 125 157 96 14 28 81 027

Tomato 6.0 63 047 17 349 123 172 113 170 26 38 8 024

Paprika 7 45 65 049 19 421 96 200 062 130 31 45 106 028

Pumpkin 10 2.4 62 065 19 678 126 241 182 306 31 79 58 028

Table 2. Correlation coefficients between the measured properties of groundwater under fertigation system

Ca™" Mg** Na* NH-N  NOsN cr SOs” HCOs
Depth of wells -0.098 -0.027 0.167 -0.183 0.462¢ 0293 0.026 0.503*
pH -0.224 -0.045 0.169 -0.033 0465 0422 0112 0.602+*
EC 0.798** 0.671%  0428*  -0.093 0.595* 0.707*  0.596* 0.158
Ca* - 0713* 0089 0370 0.628* 0599  0.630*  -0.150
Mg** - 0.053 0.521%  0.403* 0548  0.344* 0.153
Na* - 0415*  0.126 0.280* 0178 0.236
NH+N - 0.088 -0.096 -0.068 -0.119
NOs-N - 0.651%  0.302* -0.499*
Cr - 0.267* -0.181
SO~ - -0.248*
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Table 3. Chemical properties of soils managed with fertigation system

Crop Sampling No. pH oM Av. P05 Ex. Cations EC
Ca Mg
HO, 15 g kg mg kg! e cmol” kg === ds m”
Red pepper 16 7.0 30 1091 1.30 9.15 231 335
Tomato 6.9 21 748 0.78 9.12 1.88 2.66
Pumpkin 6.7 27 1198 1.54 10.25 1.63 2.19
Average 23 6.9 29 1084 1.31 9.39 212 3.04
Korea Ave.™ 1,274 6.4 30 892 1.50 8.40 3.30 2.20
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