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The Concentration and Input/Output of Nitrogen
and Phosphorus in Paddy Fields
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Abstract

For the purpose of evaluating nutrient loadings into rivers and lakes from agricultural land, especially
from paddy fields and also nutrient degradation in drainage channels, the Total Kjeldahl Nitrogen(TKN)
and the Total Phosphorus(TP) were investigated in 29.5 ha. paddy fields in Hwa-Sung, Kyong-Ki, Korea,
during the period from May 8, 1989 to Sep. 27, 1989.

The results of the study can be summarized as follows :

1. Annual inputs into paddy fields were 180 N-kg " ha. 46 P-kg.” ba. by fertilization, and 15.0 TKN-kg” ha.

10.0 TP-kg ha. by irrigation, 8.0TKN-kg ha. 0.3¢ TP-kg ha. by rainfall respectively. The amount
of nutrient involved in surface runoff from paddies was 39.0 TKN-kgha. 92 TP-kg/ha. and in
seepage 7.5 TKN-kg/'ha. 2.1 TP-kg/ ha. respectively

. In WS1 stream(reach length equals 950m), nutrients decreased 0.31 TKN-mg/L.km, 001 TP-
mg/ L/ km and in WS2 stream (reach length equals 750m) which are more meandering and undulating
than WS1, the nutrients decreased 0.84 TKN-mg /L. km, 0.11 TP-mg/L./ km. From these results,
it was concluded that low stream velocity due to meandering and undulation promotes more degra-
dation of nutrient concentrations.

. For the purpose of decreasing nutrient loads from paddy fields, the amount of fertilizer used needs
to be controlled, irrigation weirs need to be constructed in the drainage channels to delay the transporta-
tion of nutrients by decelerating the stream velocity and plants such as plantain—lily need to be
cultivated in the channel to consume nutrients and therefore enlarge chances of self— purification.
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Fig. 1. Location Map of Sampling Sites
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Table 1. Inflow and Outflow Data

Fig. 2. Water Budget in Paddy Field

[mm]
Month 5 6 7 8 9 Total
1 Rainfall 37.7 162.7 1925 276.1 139.6 808.6
N Irrigation 306.5 10.85 138.2 161.8 0.0 7154
O Drainage 161.1 2270 320.1 280.9 70.6 1059.9
U | Infit. 72.0 0.0 72.0 66.0 180 3180
T E. T 69.9 139.2 171.8 220.8 66.4 668.1
Budget +141.2 —185.0 —2332 —129.8 —154 —552.0
Rainfall E. T.
T 1
Irrigation
715 Storage Drainage
9 T
Lateral Flow ﬁ ) 1060
?
Lateral Flow
T ;
Infiltration I
318
[mm]
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Table 2. Input and Output Nutrients

TKN (TP) [kghal

Month 5 6 7 8 9 Total
Rainfall 0.52 223 1.52 1.67 2.06 8.00
I (0.0) (0.0) (0.00) (011 (0.19) (0.34)
Irrigation 8.23 238 1.82 2.44 0.0 14.87
(729 (2.37) (0.43) (0.12) (0.0) (10.20
N Fertilizer 131.25 26.25 0.0 23.0 0.0 180.50
(46.4) (0.06) (0.0) 0.0) () (46.46)
0 Infilt 217 2.71 1.54 0.77 0.36 7.54
U (0.59) (0.74) (0.29) (0.32) (012 (2.06)
T Drainage 16.05 16.93 397 1.66 0.37 38.97
(4.88) (2.95) (0.50) (0.60 027 (9.19)
5 2) Alvig
; 88 TKN snt 7] gFwige] 21 &9 FF4
1 o 50 1N met Al Fe Aol Yot RANTEY A B
088 TP ) & (21-17-2D)F o1 3008 (0.1ha) B 2~3%

3 4

Concentration mg” 'L

1

v .
0 J—r——r—r—n—.rﬂ—v—o-r——r“—r—?——r—o
5/20 5/30 6/20 6/30 7710 77308710 8/20
Date

Fig. 3. Concentration of TKN and TP in Rainfall
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Fig. 4. Variations of Nutrient Concentrations in

Paddy Fields
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