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Table 1 Some basic propertie of the soils used in field experiment

+5 pH ML &N 4K Olsen P ACHRIE K CEC
(H,0) (g/kg) (gkg) (g/kg) (gkg) (mg/kg) (mg/kg) (cmol/kg)
=Y 7.36 37.9 1.89 17.33 6.7 121.3 17.7

REL, FELX A, DX 6.8 m x 6.0 m,
R REL 1.5 m BRPT. /DX %A
B HE K CVRTREZK 11, R K R B IE R K . 7K
TR ARG, BROKFE S BE S A 1 — ), DA SOBOIR AT
10 ~ 14 RANDAREK, Hp B HOREFHIKZ 4~
5cm, MHMEKIMET 2 ecm B, PMXEEK, EGEK
AT FHE KW HKE T 7 em BHEHEK FHE
oy AR
2

Table 2 Treatments and fertilization rates

sl N (kg/hm?®) P,0s (kg/hm?) K,O (kg/hm?)
CK 0 0 0
LN 180 90 90
OPT 255 90 90
HP 255 180 90
HN 330 90 90

JTH N JENJKRE (F N 460 gkg), P B At
WERRES (P,0s 140 g/kg). N AL /0 Hd 4. 2003 4
FEZILNE . BE R 22 A0 = 0.45:0.3:0.25, 2004 4F
FEZELLBI N 0.4:0.3:0.3. P K AE/EFREAE— WKt ,
HAIFEKIE 3 ~5 KJF, LA HTH, bR
HA SR NTHA], RIGHGR. BIEN &,
DX LA B 5 A LK — 20, 2003 4FFREZEIEE., 43
BE N2 BT )t FH TR 23l 6 H 24 H 7 H
28 HAI 8 H 18 H, 2004 H=FEZ=AH N LIS 7] 4 6
H 18 H. 629 HAI 8 H 5 H.

1.3

PG, 5 2 RERRFR 7:00 A€
IR A KRR, 2/ DX IR D 5 A fURGFE
100 ml ZiA47, BURERFSESI TR Ny P OiREEFE 4
Fog . FESINE ST RISEEG %, 6 P JE4RIdgE, TN
(& N) RASRBRE Gl AR k&
e, NHy N RAELLR s /T e, TP (4
P) KA AR R B AL —4H I Lt vkl 2, DIP (AR
ATHL P) KRB PT LRI .

2
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o 1. 2); BRI S K NH,-N 3R E
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G KRRT 1 AWEAE. 1 H, fAET KRG
KA NH, N FIELAER: (1 NOy™-N) fR2% 5 Wit
AES S WA RO R BT DRI, A
Je T KA N RS> N SRR gt
—, WSRUERE N R, R, R P
MK N X Fh g (e P 2t H I 4 4% 1 It
R BEAE TE

DR 2 T e P 0 5 B N BRI, it N e
Lo 3L MR K AR R ToHLAS NH, N, K AR 1 2 0
JZ, pH, THEHAHUR, MAEY, N P K SESE
M0, NH,-N/TN A St N S50 2k S & 3%
RARIEE SIS ACE o 5645 3R B NH,-N/TN
BTG R, —B)E LA, AN
it L s 3 A e A 9 S 2 S - AR i NH, TN/
TN B Ja M N Ja EF-FT RS ERlE, 325
R RAR, E AR EAR (AR B A )
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Fig. 1 Effect of N combination with P on changes of NH,"-N concentration in surface water after each

fertilization in the rice seasons of 2003 and 2004
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<0.001) Ko J N HL Co B AT 3 i3,
AEA it N AP L 3 YOt 2 8] Cp 2553 AN K
i, HP ACEE) Co M OPT AbBE. 4R, TN K
FEBRAR R AL b AE LN 5 W AT 20 BE AR AR
Ui J5, kb EETE) HP AT HN 45T LN F1 OPT,
TR 5 TN B LB e it FH 5 B A1,
TEAE it ik R, & S ECE IR (E
JEEIER) M.

XFF NH, -N BARAR ARl R AT 3k 514538 B
RURHR, &—ANMETHERREHE, 7 LT

FIR Bt 43 T PR SRR R0k , 208 A,
22 N P P

2004 FEFEFAI T MK H TP A1 DIP AR
tho 5 N AL, P /KPR W I RIZK TP R DIP ¥
FER T TR F o AR PEAE LRGN 38,
R K H TP A DIP R JE A EIE(E, 4~5 K
IR RS, KT 1 mg/L. HARbE$ ]
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4. P FE KA A G K, K25 P #1158
SE B T DL S BRI ] 52 o 2 A A
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Fig. 2 Effect of N combination with P on changes of TN concentration in surface water after
each fertilization in rice seasons of 2003 and 2004
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Fig. 3 Daily mean air temperature and sun radiation intensity after fertilization in the rice season of 2003
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Table 3  Simulation of the decrease of TN concentration in surface water and its regressive parameters
K B (N, P. KD SFEENE (ND ZREAL (ND
LN OPT HP HN LN OPT HP HN LN OPT HP HN
Cy(mg/L) 106.597  130.282  163.055 215.185 80.496 110.825 132.866  183.324 67.032 136.327 171.6951 51.60
K (1/d) 0.501 0.505 0.527 0.507 0.65 0.672 0.701 0.709 0.678 0.723 0.785 0.577
R? 0.953 0.949 0.963 0.963 0.885 0.876 0.901 0.967 0.844 0.972 0.928 0.801
P 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.01 0.001 0.002 0.01
4 P TP  DIP
Table 4 Simulation of the decrease of TP and DIP concentration in surface water and their regressive parameters
S8 TP f# DIP 45
LN OPT HP HN LN OPT HP HN
Cy(mg/L) 44.139 25.789 47.366 53.937 78.829 18.821 48.744 44.173
K (1/d) 1.023 1.093 1.014 1.029 1.184 1.047 1.263 1.03
R? 0.995 0.837 0.734 0.932 0.975 0.943 0.946 0.927
P 0.003 0.05 0.02 0.03 0.01 0.02 0.01 0.003
= 2
TEAH R P /K (P,Os 90 kg/hm®) ', NKF &,

SEMHTRK S PR EE, BARRIL: HN AL H
[fi7K TP 1 DIP %<5 2 % =T OPT AbE, LN AK
W (4. 5), i N & mas{E b P k.
MK 4, 5 e aT LIRS 5 2 it N 5, K
H TP H1 DIP WK EA TR IS, TP WL v] LU
it 1 mg/L, FEUUIGHL P IBEAXAEAE, w] LABEAE L 2
—MEORER, AR S KT P A A
Ko FTLAXS PSR VPONET, it N I s mg th B 2%

MNEATIEFORE, ERZHMEOL T, Ny P
I A BAE R 2 R IR, B A i
FEor AR AR R FCR I, IR IE A8 HAF
FRAT BRI, 4RiM, 230 1 AN —
BRI, At vl - SRR 2R 80 A PR
FEEPHIE Ny P AL W, X m e
LRI, ORI, N T
JE.
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Fig. 4 Effect of N combination with P on changes of TP concentration in surface water
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Dynamic Changes of Nitrogen and Phosphorus Concentrations
in Surface Water of Paddy Field

TIAN Yu-hua'?, HE Fa-yun', YIN Bin', ZHU Zhao-liang'
(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China;
2 Graduate School of the Chinese Academy of Sciences, Beijing 100049, China )

Abstract: A field experiment was conducted to study dynamic changes of NH,-N, TN, TP and DIP
concentrations in surface water of paddy fields applied with different combination of N and P fertilizers. Results
showed that TN, TP and DIP reached their respective peak values in concentration quickly after urea and
superphosphate applied, and then soon decreased which fits an exponential equation, (¥ = Cyxe™"), while NH,"-N
peaked 2-4 days after urea applied, and decreased soon afterwards, and then leveled off after another 6-7 days. NH,"-N
concentration rose much slower after basal dressing than after side-dressings at the tillering and milking stages, and the
decrease of NH,"-N and TN concentrations was lower, too. With the same level of N fertilization, NH,"-N and TN
concentrations in the surface water were higher in Treatment HP than Treatment OPT, while with the same level of P
fertilization, TP and DIP concentrations were higher in Treatments HN and LN than in Treatment OPT, indicating that
either N or P being too high or too low in application rate may accelerate loss of the other one. TN, TP and DIP could
be cited as key parameters for N and P runoff loss within 3 days after urea application. A week after fertilization was
the critical period for controlling loss of N and P from paddy fields.

Key words: N combination with P, Surface water, Nitrogen, Phosphorus, Dynamic change



