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This study investigated the runoff from rice paddy located on reclaimed fine sandy loam soil to provide data
for the development of policies to protect water quality of estuaries. Total N (TN), Total P (TP) concentrations
and runoff loads at outlet were monitored from 2006 to 2008. Soil phosphate adsorptivity was measured and
compared with typical paddy soil in watersheds. TP concentration of the paddy water and TP runoff loads were
much greater than those of typical paddy field in watershed because phosphate adsoptivity in reclaimed paddy
field of fine sandy loam appeared to be a third of those of typical paddy soils by relatively low soil OM and
high sand content of the reclaimed soil. Thus, nutrient runoff, particularly phosphate from the reclaimed paddy
field needs to be managed more thoroughly to protect estuarine water quality.
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Fig. 1. Layout of the study area and the locations of the sampling sites.
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Fig. 2. Soil salinity distribution in study sites.
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Table 1. Soil physicochemical properties in Munpo and Jeonbug series.
Soils ECis oM P,0s Ca K Mg Soil Clay Silt Sand
series @dSm" (gkg') (mgkg) (cmol. kg™ texture (%) (%) (%)
Munpo 7.7 2.8 10.1 83 1.6 0.8 2.8 SL 9 32 59
Jeonbug 7.2 0.9 29.0 108 6.0 0.3 2.3 SiL 22 70 8
Table 2. Rainfall in study area and runoff in outlet (Unit : mm).
2006 2007 2008
Month - - -
Rainfall Runoff Rainfall Runoff Rainfall Runoff
June 125.4 152.2 120.3 270.8 257.5 205.6
July 477.9 423.5 201.2 382.8 95.1 101.4
August 107.7 223.6 439.9 430.5 129.8 91.9
September 234 65.3 498.2 457.4 3.9 55.8
Sumation 734.4 864.5 1,259.6 1,541 486.3 454.7
200 | | || l|||||| ||'|'|'| T T | I T T o 200 |'|| |‘| 1T | |'|T|_I'm 0
160 50 160 50
E 120 mmRainfall 100 E 5120 mmRainfall 100 z
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Fig. 3. Changes in discharge of drainage and rainfall in outlet (‘06 ~’08).
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| F57] 5< F 533 SHEULE FU; TN 5= 0.47
~2.94 mg L") M$Jo] Bt 1,51 mg L'} gHS mglont,
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o] ke Btk At 2 9&9U50 B EEE02mg L
OJYE Z o] & Ho|A] AT} (Table 3). FY4 TP %
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Pt 0.41 mg L9 Zh2 Kol {9149t 8550 B 5
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Table 3. Concentrations of TN and TP in inigation and drainage water.

TN in Irrigation (mg LY

TN in Drainage (mg L'l)

Years Average STDEV* Max Min Average STDEV* Max Min
2006 (n=21) 1.63 0.27 2.12 1.14 3.01 1.12 6.36 1.57
2007 (n=20) 1.41 0.43 227 0.73 2.63 1.77 7.44 0.64
2008 (n=12) 1.46 0.73 2.94 0.47 2.87 1.60 6.14 1.10
Total (n=53) 1.51 0.47 2.94 0.47 2.81 1.48 7.44 0.64

YVears TP in Irrigation (mg L'l) TP in Drainage (mg L'l)

Average STDEV* Max Min Average STDEV* Max Min
2006 (n=21) 0.10 0.04 0.15 0.02 0.49 0.26 0.99 0.10
2007 (n=20) 0.06 0.03 0.15 0.02 0.36 0.16 0.86 0.18
2008 (n=12) 0.05 0.01 0.07 0.03 0.35 0.15 0.67 0.15
Total (n=53) 0.07 0.04 0.15 0.02 0.41 0.21 0.99 0.10
* STDEV : Standard deviation
10.0 15
-0>-Irrigation -o-Irrigation
8.0 —e—Drainage 1.2 —e—Drainage
- 6.0 - 0.9
Zg 4.0 § 0.6
= =
2.0 0.3
o BT 0l ot rhome oo
h ;JOS SO - 20070"I oo ;OOS

(a) TN

(b) TP

Fig. 4. Change of TN and TP concentration in irrigation and drainage.
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Fig. 5. Change of runoff, water quality(pH, EC, TN, TP) and pollutant load in storm event.
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Fig. 6. Relationship between discharge and load in the storm events.

Table 4. Coeffficents of the L=aQb (Unit: L :g hr! ha'l, Q :m’ hr' ha'l).

Periods Ferilizing Non-Fertilizing
No. of strom events 3 2
No. of samples 54 42
TN a 5.31 291
b 0.81 0.81
” 0.93 0.94
No. of strom events 4 1
No. of samples 70 23
TP 0.74 0.61
b 0.84 0.72
” 0.78 0.71

Table 5. Comparison of TN and TP effluent loads in paddy fields.

Study Area (ha)  Year  Fertilizer (N-P,Os, kg 10a") TN load (kg ha) TP load (kg ha™) TN load / TP load
Yoon et al. 1999 13.4-2.9 57.8 2.33 248
(2002) % 2000 14.0-3.1 54.7 1.96 279
Oh et al. 1998 16.4-2.1 99.3 3.50 28.4
(2002) 49 2000 18.0-2.4 107.4 2.98 36.0
2006 11.0-5.1 2332 5.43 43
This study 5.0 2007 11.0-5.1 42.09 8.33 5.1
2008 11.0-5.1 13.90 1.74 8.0
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Fig. 7. Changes in TN and TP concentrations in water on
reclaimed paddy fields.
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Fig. 8. Comparison of phosphate adsorptivity between Munpo
series and Jeonbug series.
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