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Characteristics of Concentration and Load of Nitrogen and Phosphorous
in Paddy Field Areas
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Abstract

The concentration and load of T-N and T-P in paddy field areas in Chongwon,

Chungbuk, Korea, were investigated during the irrigation period, The concentration of T-N

and T-P in ponded water in paddies is higher than that in irrigation, drainage and

percolation waters. For T-N, the average concentration in drainage water was higher than

that m irrigation water until end of June, but lower thereafter. The average T-N

concentration in irrigation water was 2.3~3.2mg/ ¢ and therefore the agricultural water

quality standard at on-farm level for

should be established realistically. The

exponential L{load)-Q(discharge) equations have higher coefficients of determination than

the linear L-Q equations. Especially, the exponential L.-Q equation of T-N showed a

coefficient ol determination of over 0.9 for irrigation water.
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Fig. 1. Sketch of study areas
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Table 1. Outline of study areas
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Irrigated | Area ] Canal | irrigation
plot size measur-
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Table 2. Water balance in paddy fields areas during irrigation period

(Unit: mm/d)
Month May Jun. Jul. Aug. Sep.
Aperiodof | el p MLl R Ml Ll F M L] F | M
10 days
Dy 3326| 30.03] 28.95({19.13| 8.74| 0.00| 17.00} 10.12| 758 825| 3.26(36.63| 35.96|26.89
Odong | D» 30.741 45.03| 15.08)22.38 (100.68| 875| 3443 28.36| 23.48| 24.45] 83.21(2591| 34.46}25.20
Do/Dy| 092 150 052| 117 11.52 202| 280 3.10 2961 2555 071 096{ 094
Dy 30971 21.48| 35.45|23.071 4461 000 534| 11.97| 2474 6.731 7.32|22.11| 3047|21.33
Soro Ds 18.61| 32.83| 35.21|33.88| 27.50| 5.25| 19.78| 13.18] 25.78 7.11| 6649|1032 | 29.06|16.79
D/Dy| 060f 153 099 147| 6.16 371 1.10] 1.04 106, 6.09| 047| 095 0.79
Ramtall 18 mm] 58mim| 13mm 105mm|51mm
( in previous 11mm(20mm [ 4mm 3mm
(1) (3)] (1) (2)
day t)
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Fig. 2. Change of concentration of irrigation and
drainage waters during irvigation period
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Fig. 3. Change of concentration of ponded water
during irrigation period
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Fig. 4. Concentration of T-N and T-P during irrigation term
Fd Zaste A%E Boly doh 53, ERSF EF BY LFATE 23-25mg/lely, £E2A
= 7)8let By _ok% 3A wel FIRA7) E 29-32mg/ L 2A SEEF =27E Img/ L

A A et E2E, @idrld e W
FEI 449 FERD gou, INET] ¥R
i =0t 8 4 i&iﬂr 2 e
T-PE £X8F T ¥R 2w
% 43 shske 17 e ezl
7, 89 HE iy olge] BY, &
AHFER) O F&E Qe fEel 37 AeoE
Aztdch =9 o)t Zel T-N, T-P EF
Alee) e A we A7 P F2

#e Holx qlth

il
P
'\T__

5. Bl HHe fEsE

PIRE-ES RIS

Table 3 A 247 5¢d 7 (72 T-N3
TR A3 AU AL% BEVR R 65
A%+Z Uepdd, 40 Yold T-NS B 5

B} o 3RS A vEhdth #9¥, T-PY ¥

7 FEE SEATE 00/mg/ L, 2EAFE 010
~0.13mg/ﬂif~i TEEF F2718d 0lme/ ¢
of AA7bE #E vhEri L glvh

Hf =) 9,101*1 T-N9 Hare: 2LEAT7}
30mg/ L EAM &FRG BF, £2ATE 25me/l
B & iﬂr QFﬂ w2 @ ek T-PY
HAsrs LEATAN 006mg/ L, £2AT
A 007meg/ L2 ¥ A7 BF SFETh B
& et MEAFE B8 T-N2 dybdo
2 Wt §5E0 B4 WEWE, T-Pe 24
u wA debdn

L-F. =RHe AT

Rz glold T-Nel B Fei
34mg/ L, AZAFAA 52mg/ ¢ o1,
47} 02lmg/ L % 026mg/ & 2A &5

254
7o /\1
T-PE

_51,.



2 eE A M41E A4E 19994 8¥

Tahble 3. Summary of water quality in paddy areas during irrigation period

T-N T-P
Numb i ient
Imgated|  Water umber Mean Standard Coefficient Mean - Standard Coefficien
area type of _ Max, M. deviati of — Max. Min. deviati of
Samples x (mg/ )| {mg/ ) EVIAHON | ariation ’/C (mg/ )| (mg/ ) EVIaHON | o ciation
o — a -
(mg/ 2) o/ x{%) (mg/ ¢) a/ x(%)
[rrigat
BN ) ey 95 | 40 | 14 08 26 | 007 | 019 | oo | oo4 | 604
(Inlet)
Imgalen | g | ap | a2 10 @2 | ooor | o0 | oo | 005 | 736
Odong (Outlet)
Drainage 24 3.0 136 0.3 35 1177 0.06 0.14 001 004 61.6
Percolation® 30 16 24 08 0.6 34.4 0.08 0.23 0.0 0.07 878
Ponded 30 34 134 0.5 4.3 1292 021 0.99 0.02 0.26 125.3
Imigation | 00 1 99 | 43 | 15 09 30 | o0 | o4 | oo | om | 1035
{Inlet)
Imgaton | o) gy 14 |14 11 187 | o013 | o5t | oo | o4 | 1014
Soro (Qutlet)
Drainage 14 25 46 03 1.1 43.7 007 0.23 0.01 0.06 929
Percolation** 17 13 18 0.8 04 294 0.03 0.06 0.02 0.02 650.2
Panded 30 5.2 20.7 05 6.8 1312 0.26 150 001 043 166.1
Rainfall 17 09 25 0.3 0.7 772 010 0.55 0.00 0.20 1509
Note : * Values after the 1st 10 days of June

** Values after the last 10 days of June
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Table 4. Load-discharge equations of irrigation and drainage waters

(Unit) L: mg/s, Q I/s

Number ) T-N T-P
Regression
Type of i
samples equation L-Q equation ¥ L-Q equation 7
Irrigation 138 Linear L=2.53Q+3.84* 0.32 L=0.05Q+0.40% 0.23
water Exponential | 7.=2 30Q"® 0.94 L=0.10Q"" 0.60
Drainage 2 Linear L=2,33Q+23.90* 0.40 L=0.11Q—-3.20** 0.66
water Exponential | 7.=1.71Q"% 0.72 L=0.030"% 0.70

Note 1 *  Slope 15 significant at 0.05 level

** Slope and intercept are significant at 0.05 level
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