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Table 1 Trestments and fertilization rates
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Table 2 BEvent-based rundf and corregpond ng rarfal during 2002,
2003 and 2004 rice seans

N (kg hm- P05 (kg hm” KO(kg hm"
Trestment code (kghm'?d)  POs(kghm?)  KO(kghm'?) - 5
CK 0 0 0 Year Runoff date (nm) Rairfal (mm)
N1P2K 180 0 %0 2002 08/ Aug 16.0 46.3
N2P,K 255 9 9 17/ Aug 64.0 91.2
N2P K 255 30 20 16/ Sp 51.5 74.5
NPsK 255 180 0 2003 29/ Jun 53.0 88.1
N3P,K 330 %0 %0 06/ Jul 23.0 58.7
2004 24/ Jun 76.7 122
1.3 03/Ju 21.2 75.1
, 5 1) 1 3d The rairfdl included rarfal
for one to three successond days
3 5d , 2.2
, 500 m , )
1 TN
, , 100 mg L "%,
(DN) , (MN) ,  NHs-N , 2 3
- NH;-N , ™
- ,NOs3 -N NH; -N , 3 5d 10
[8] mgL- 1 ,
pH NH;-N pH
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1 2002
Fg 1 NH, =N, NO; -N and TN concentrations of the flooded water in paddy fields in 2002 rice sean
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Fg 3 NHy-N, NO; -N and TN concertrations of the flooded weter in paddy fidds in 2004 rice season
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3 2002 NH/-N NO;-N TN
Table3 N concentrations in rundf in 2002 rice ssamn (N ngL ™ %)
08/ Aug 17/ Aug 16/ Sp
Treatment code NH;-N NOs -N N NH; -N NOs -N N NH;-N NOs -N N
CK 0.09+0.01 1.15+0.57 1.76+0.56 0.09+0.08 0.48+0.05 0.74+0.31 0.12+0.07 0.86+0.09 1.75+0.60
NiPK 0.52+0.48 0.83+0.18 2.16+0.68 0.09+0.07 0.41+0.04 0.69+0.22 0.14+0.07 0.70+0.06 1.16+0.15
NoPK 0.49+0.36 1.23+0.37 2.74+0.46 0.09+0.06 0.44+0.07 0.64+0.24 0.31+0.28 0.81+0.25 1.65+0.79
NP1 K 1.50+1.17 1.55*0.76 3.21+0.32 0.07+0.02 0.43+0.04 1.45+1.47 0.29+0.22 1.04+0.47 237+1.12
NoP;K 0.63+0.37 1.14+0.17 2.80+0.53 0.11+0.03 0.48+0.21 0.89+0.65 0.17+0.03 0.70+0.05 1.13+0.11
N3P K 3.32+0.63 114+0.17 6.51+1.01 0.05+0.03 0.45+0.08 0.58+0.29 0.20+0.04 0.74+0.02 1.31+0.28
4 2003 NH/-N NO;-N TN
Table 4 N concentrations in runoff in 2003 rice seaon (N mgL ™ %)
29/ Jun 06/ Ju
Trestrment code NH4-N NO; -N ™ NHs-N NO; -N ™
CK 0.43+0.29 3.41+1.08 4.51+2.01 0.49+0.02 2.95+0.30 3.99+1.28
N1P,K 0.37+0.11 6.21+2.55 7.30+3.03 1.18 + 058 1.33+0.18 2.56+0.29
NP, K 0.31+0.04 6.74 +2.46 7.46+3.29 1.07+0.57 1.62+0.48 2.72+0.67
NP1 K 0.58+0.52 8.50+1.57 9.80+3.66 0.68+0.14 2.27+0.41 3.17+1.08
NoPsK 0.46+0.20 7.20+2.32 8.02+3.31 1.53+1.00 2.58+0.85 4.14+0.91
N3P K 3.94+2.43 7.9+2.57 16. 76 £0. 27 2.54+2.22 1.85+0.62 5.19+3.15
5 2004 NH/-N NO;-N TN
Table 5 N ooncertrations in runoff in 2004 rice seaon (N rrgL'l)
24/ Jun 03/Ju
Trestrment code NHs-N NO; -N ™ NHs-N NO; -N ™
CK 0.52+0.12 0.44+0.19 1.80+0.27 0.65%0.23 0.82+0.17 2.25+0.21
N1PK 0.73+0.04 0.83+0.53 2.66+0.55 1.68+0.66 1.42+0.26 3.70+0.69
NP, K 0.81+0.20 0.77+0.53 2.23+0.63 1.62+0.48 1.33+0.33 3.50+0.59
NP1 K 1.46+0.20 0.70+0.00 3.40+1.90 2.00+0.50 1.56+0.33 4.44+0.42
NoPsK 0.81+0.20 0.50+0.10 2.08+0.53 2.52+0.85 1.36+0.21 4.09+0.33
N3P K 1.30+0.52 1.06+0.19 3.08+0.52 1.74+1.59 2.34+0.61 6.75+1. 96
, , 6 GB3838-2002, TN  NH/-N
, N
NOs N NH4+-N , Table 6 Percentage of runoif weter saplesthat exceeded the limits o dffer-
NH; -N ent grades of (B3838-2002 for TN and NH;" -N concertration in rurcf ( %)
NH,; N , NO; -N
. Parameters Qade Qade Qade Qade
NH-N ( ) ™ 100 9.9 88.4 785
(@B3838-2002) , NH,-N 78.9 55.6 35.7 29.2
™  NH;-N : :
88.4% TN 35.7% NH;/-N 2.4
( 6 7 2002 2004
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7 2002 2004
2002 2003 2004 N Table 7 N losses with rundff during 2002 2004 rice seaons
) (N kg hm™ ?)
1.0 2.6 4.8 17.9 1.7 4.8 kghm'? 9
2002 2003 2004
2 ,2002 2003 2004 ] ] ]
Trestment cde Rice sea®n Rice saon Rice sea®n
T foe]
122 76 98 mm, 2003 in 2002 in 2003 in 2004
y , CK 1.34 4.81 1.70
( 4, , N;P,K 1.91(0.97) 10. 4(5. 79) 2.81(1.56)
N2P,K 1.02(0.31) 6.49(2.54) 2.75(1.08)
NP K 1.56(0. 48) 7.93(3.57) 3.83(1.50)
N2PsK 1.22(0. 44) 8.56(3.36) 3.68(1.44)
N (P<0.05) ,
N3P, K 2.57(0.73) 17.9(5. 42) 4.80(1. 46)
y=ax+ b , 4 a
' ™ Note: The numbersin parentheses indicated the percentage of N lossin runoff
agping the total N gpplied
el 0285 7x+0.158 9 " | NiPK T NPk
-~ p=0.2 7t _
p 4 o R*=0.993 7 6} ¥=02949x+0.176 1 6F »=04406x-02716 o
E R*=0.946 2 5t R*=09204
oo B 3 5
k") 4F
Z ¥ 4
< B 2r 3 ir
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= 1 1+
z Je. 4, < SRR ,
0 b 10 15 20 0 3 10 15 20 25 0 5 10 15
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N | Z y=0402 8x-02702 ® }2 i .
E [ y=0296 1x+06502 [ R=09190 [l 3Rt A S
w# ST ml0a3s) 5 2 R*=06116
z X 4} 4
S8
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_g E 2F 2
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0 . 1 . A J 0 A A J J
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MK H TN ¥ B TNConcentration in flooded water (N mg L")
4 TN ™
Hg 4 Rdationship between TN load in runoff water and TN concentration in the flooded weter in each event
3
, (DN)
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NITROGENLOSS WITH RUNOFF IN RICE SEASON IN THE TAIHU LAKE REGION, CHINA

Tian Yuhua'®  YinBin'' He Fayun' Zhang Qiming® Zhu Zhaoliang'
(1 State Key Laboratory d Sail and Sustainable Agriculture, Ingtitute d Sail Sdence, Chinese Academy o Sdiences, Nanjing 210008, China)
(2 Graduate University  Chinese Academy o Sdences, Bejing 100039, China)

Abgract Inorder to eva uate nitrogen loss with runoff from paddy fidd and its dfecting factors in the rice seaon, fied
experiments were carried out for three yearsin successon in the Taihu Lake regon. When heavy rain shower brought weter table
o the flooded water 7 cm above the land overflow was piped to a runoff pooling pond. Results of the experiments show that ds
@lved N (DN) was the mainformdf N logt with ruroff. Anpng the DN concentration of NH, -N was lower than that of NO; -N
in generd , and the former was corrdaed with N fertilization rate but the latter was not. Seasonal TN loads in runoff ranged be-
tween 1. 0 and 17. 9 kg hm™ 2 during the rice seaons, accourtingfor 0. 3% 5. 8 % of the applied N. N losswith rundff differed
grestly between rice seaons and increased with the N rate in the same rice seaon. The rdaionship between TN loads in runoff
and N concentrations in surface water before runoff could be expressed by equation y =ax + b. The risk o N losses through
runoff in the rice season coud be minimized by reducing fertilization rate, awoiding fertilization just before heavy rairfal and
heightening the ridges o the paddy field.

Key words N losses; NO; -N; NH, -N; Ruroff ; Urea



