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Evaluation of Nutrient Discharges from Greenhouses with
Flooding Soil Surface at Two Different Locations
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Greenhouse soil cultivated with excessive compost and chemical fertilizer has been an issue to deteriorate soil
and water quality in the environment. The objective of this study was to evaluate the nutrient outflow by
desalting method, flooding soil surface, after vegetable cropping in greenhouse soils. Field experiment from
July to September 2008, was conducted to quantify greenhouse locations, i.e. alluvial plain and local valley.
The changes of desalinization in both locations were higher as the amounts of inigated and drained water were
increased. Particularly, the ratio of desalinization in alluvial plain was much higher (66.7%) than the one in
local valley (45.6%). However, NHs-N contents of local valley soil during the flooding were higher than in
those of alluvial plain. This was caused by high total nitrogen and organic matter in local valley soil than those
in alluvial plain soil. With comparing to the input and output loads of T-N and T-P in greenhouses with local
valley and alluvial plain soils, the output loads of nutrients were larger than the input loads of nutrients. This
result showed that the flooding soil surface can be a good treatment to desalinize greenhouse soils. However,
this conclusion remained that the flooding water containing high N and P concentrations might cause the
secondary effect on the quality of streams and groundwater since excessive nutrient concentrations can be the
main cause of eutrophication problem in aquatic environment.
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Table 1. General properties of the soil in the experimental area.

. . . Ex. Cations
Topography Soil series Cropping year pH EC Av. P,0Os
K Ca Mg
(1:5) dS m’ mg kg'] —————————————— cmol, kg'l --------------
Local valley Sachon 11 7.0 0.68 1,653 1.21 9.9 24
Alluvial plain Seogcheon 15 6.4 1.11 986 1.15 10.9 24
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Fig. 1. Changes of EC of surface soil and desalinization rate by flooding soil surface treatment at local valley (A) and

alluvial plain (B) in greenhouse.
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Table 2. Chemical characteristic of groundwater used for imigation water in the experimental sites.

Topography Well depth pH EC NH4-N NOs-N PO4-P T-N T-P
m (1:5) dS m" mg L'
Local valley 20 7.9 0.31 0.02 3.03 0.00 4.36 0.18
Alluvial plain 6 6.2 0.66 0.03 4.16 0.00 4.74 0.54
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Fig. 2. Changes of concentration of NHs&N (A) and POsP (B) in surface water during the flooding soil surface

treatment at local valley and alluvial plain in greenhouse.
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Fig. 4. Changes of NOs-N concentration of percolation water rate by flooding soil surface treatment at local valley (A)

and alluvial plain (B) in greenhouse.

Table 3. Nitrogen and phosphorous balance by flooding treatment at local valley and alluvial plain in greenhouse.

Input Output AS

Topography ) — : i
Rainfallg Irrigation waterg Sub-Total (¢, @+«®) Surface watere Percolation waterg Sub-Total @ ;@@ @@

kg ha''

Local N 0.03 5.32 5.35 - 8.51 8.51 -3.16
valley P 001 1.02 1.03 - 0.91 0.91 +0.11
Alluvial N 0.03 14.47 14.50 3.82 17.90 21.72 -7.22
plain P 001 1.64 1.65 0.87 1.33 2.20 -0.55
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Table 4. Properties of water sampled along Byungsung-Cheon stream near the greenhouses at upper and down point.

Month Sampling point EC CODwin NH4-N NOs-N T-N PO4-P T-P
dS m" mg L'

Upper 0.26 2.17 0.00 1.60 2.93 0.00 0.01

Apr Down 0.25 1.84 0.00 1.22 1.93 0.00 0.01

Upper 0.31 3.63 0.12 2.14 2.97 0.01 0.05

May Down 0.28 3.17 0.04 1.03 1.81 0.00 0.07

Upper 0.36 2.46 0.20 1.35 2.09 0.01 0.02

fun Down 0.38 2.92 0.31 1.75 1.93 0.02 0.03

Tl Upper 0.32 4.69 0.08 2.36 2.88 0.05 0.10

Down 0.34 6.03 0.19 2.48 2.82 0.08 0.14

Aug. Upper 0.31 4.51 0.06 222 2.63 0.02 0.11

Down 0.32 4.96 0.08 2.34 3.08 0.03 0.10

Sep. Upper 0.31 2.13 0.07 3.34 7.15 1.06 2.21

Down 0.35 3.98 0.17 1.84 2.33 0.01 0.08

Oct. Upper 0.30 2.83 0.05 1.63 2.34 0.02 0.06

Down 0.31 2.62 0.04 1.66 2.30 0.03 0.07
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