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Effects of Subsurface Drip Irrigation and Aeration
in Green Pepper Cultivation
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Abstract. ‘Nokkwang’ green pepper plants were grown in soil system (silty loam with pH 6.5) under the
greenhouse, to determine the effects of subsurface drip irrigation (SDI) and subsurface drip irrigation plus
aeration (SDIA) into root zone comparing with conventional surface drip irrigation (DI) in terms of water
use efficiency, soil properties, and growth and fruit yield. Two drip lines per crop row were layed on the soil
surface in DI system, buried at a depth of 20cm below the soil surface in SDI system, and also buried at a
depth of 20cm below the soil surface and aerated for 3minutes a hour during the daytime (08:00~19:00) by a
air compressor in SDIA system. A automatic irrigation with starting point of —20kPa and ending point of
—10kPa based on soil moisture contents was applied by controllers and electronic vacum soil moisture sen-
sors. Reduction in soil moisture contents was delayed in SDI and SDIA, compared to DI. Irrigation amount
applied in pepper cultivation was around 30% less in SDI than in DI. Electric conductivity and nitrate nitro-
gen content in the surface soil grown green pepper were significanly lowered in SSDI and SDIA, compared
to DI. Better development of root system was observed in SDIA and SDI than in DI. Results showed that
pepper fruit yield increased by 30% in SDIA and 22% in SDI in comparision with DI.
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Fig, 1. Changes in soil metric potential under different irri-
gation systems in green pepper cultivation.
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Fig. 2. Comparision of irrigation amount applied for four
months under different irrigation systems in green pepper
cultivation.
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Fig. 3. Changes in soil temperature at a depth of 10cm
below th soil surface under different irrigation systems in
green pepper cultivation.
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Table 1. Chemical properties of the soil grown green pepper over five months under different irrigation systems.

. . Lo EC Ex. cations(cmol/kg) NH,-N NO;-N

Soil position Irrigation system
p & Y (dS/m) Ca Mg K (mg/kg)  (mgkg)
Surface 5.60a 10.52 a 217a 026b 219a 354.1a
Top soil layer Subsurface 3.01b 735b 1.89a 049a 21.8a 208.8b
Subsurface + Aeration 140 ¢ 8.17b 1.85a 026a 20.1a 181.6 b
Surface 148 a 541 a 1.57a 0.18 a S4a 1089 a
Depth of 10cm Subsurface 1.63a 6.36a 1.80a 0.16a 67a 86.7b
Subsurface + Aeration 120 a 592a 142a 0.12a 54a 91.9b
Surface 140a 5.88a 1.62a 0.11a 48a 724a
Depth of 20cm Subsurface 128 a 6.15a 1.50a 0.09a 49a 61.6a
Subsurface + Aeration 1.05b 582a 1.35a 0.09a 44a 66.8 a
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Fig. 4. Root length (A) and root weight (B) of green pepper grown at different irrigation systems.

-228 -



ARERE AujoAe] AFHs 8 27159 &%

Surface irrigation

Subsurface irrigation

Subsurface + Aeration

Fig. 5. A cross section view of the soil grown green pepper under different irrigation systems,
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Fig. 6. The number of fruits (A) and fruit weight (B) of green pepper harvested for three months (from June to August) under

different irrigation systems.
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