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Effects of P application on P concentrations in paddy soil and its surface water: A simulation test. ZHOU
Quanlai'?, ZHAO Mugiu'*, LU Caiyan'?®, SHI Yi', CHEN Xin' ('Key Laboratory of Terrestrial Ecological
Process, Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China; * Graduate Universi-
ty of Chinese Academy of Sciences, Beijing 100039, China). -Chin. J. Appl. Ecol. ,2006,17(10) : 1845 ~ 1848.

An anaerobic incubation test was conducted to study the effects of different P application rate on the P concentra-

tions in paddy soil and its surface water. The results showed that soil available P ( Olsen-P) decreased rapidly at

the beginning, but approached to stable after 60 days of P application. Both Olsen-P and residual P increased with

increasing P application rate, and Olsen-P had a positive correlation with P application rate, suggesting that the

test soil had a strong P adsorption capacity. After P application, the total P ('TP) in soil surface water increased

rapidly, and then decreased slowly, showing that there was a P exchange between soil and its surface water. After

120 days of P application, there was an exponential relationship between soil surface water TP and P application.

The TP in soil surface water increased rapidly when the P application rate was 400 ~ 800 kg - hm™*, and easy to
be lost when the P application rate was higher than 800 kg - hm . The simulation with split line model on the re-
lationship between soil Olsen-P and soil surface water TP showed that the change point of soil Olsen-P, which in-
duced a sharp increase of soil surface water TP concentration, was 82.7 mg + kg ™', corresponding to a P applica-

tion rate being about 712 kg * hm ~>. Soil Olsen-P could be a good indicator in forecasting the P loss from soil sur-

face water.
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A (5 50% ~72% , HA 5 CaCl, Z BRI RFHE,
B, 7T ) P i 28 v 79000 65 B T K o e B PT RE A
He $5 K BT + 3 34 B ( Olsen-P) [S{A.

AW 5T i B I R R g, TR R B A
1 48/5 1+ 1 Olsen-P f1+ W /K 2889 sh A LA
2, FFIFH Split line A&, 4 F /5 H H 1 /K & 4 #%
P B A £ 48 Olsen-P B{H, A8 1y & 38 e AE 42 it
PR,

2 MRERE

2.1 il

R R B P ERF BRI A B L (41°31'N,
123°24'E) KRS+, K E B AR N BER10.1 g - kg™’
2E1.20g- kg 25027 g - kg, 2H 13,1 g kg',
B 28.90 mg - kg™' ,pH 6.7.
2.2 REEit

RIS 6 AAbEE, B P, o X BE, ANHERE s P HEBE RN
100 kg P - hm ™% ; Py : FEBSE B 7 200 kg P - hm ;P : Hi B
B 7400 kg P - hm 7?5 Py HiBE & 9 800 kg P - hm %P gy
HEBs B 4 1600 kg P - hm™°.

BAEHSZ 0 ~20 cm +3, 53 2 mm ff, W& 13EE K
B R AR FHEA A R & BB, 7 5 BUA [ 4 FE
B 13100 g, B F 250 ml WM, BB EA 200 ml XE
Fok,ELEU EERL S cm BTAKZ. B PARAFILM “M” 3
ABES OB KAES B FER TR, AHTFERE L
3.10.30.60 120 KHUEE, Bk 18 NN IEFRMR, 6 P 4b 3l S iE
FF 108 . il % + 3% Olsen-P F1 - H K 285 (TP) WK E.
2.3 SWAE

TEERRANKE; T ESRRARE- HE LA
B 24 (K) K A NaOH Gl , 8 5 T3 Olsen-P R
FIBRPRE 407 T3 CaCl,-P FiS T RFZEB-4HIE H ik K
PR (TP) AiRiR-BEME- Ak ek

FEMNSZE R SPSS Gt Mk, @il
One-way ANOVA 15 95% B BIEE /K F I, A Ducan B
577 B LSS 1A B B9 22 S
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3.1 MIKIEFE T3 Olsen-P M5 AAR{L
ATt B (X B ) WE K K5 R A 6] Olsen-P ¥k
— B TR B, F 3R 23. 8 mg - kg™ Ktk
REFFEKIEFR G, 48 Olsen-P WK F 8K I ET
RERa® (B 1) Ab3E P o Py il P TERBEAL /5 148
Olsen-P ¥R/ 5I251.7.78. 1 Fi 112 mg - kg™' , 2
JERHE T B EIGFEE 10 X, KWk F 4 5
38.4.48.7f187.1 mg « kg ' ; HE FHEERHLE,
FEFR60 d J5, Houk B/ 54 29.8 .35.8 F157.4 mg

kg BESR 120 d JE L WREE 4 51K 29.0.33.8 FI

57.4mg- kg ', 60d 5120 d ZEEKFEREALE
. AL FE Pyoy F1 P T HERE 2 K, FL 14 Olsen-P
WA BE 4y B3k 5 242, 5 F1500.5 mg - kg ™' ;%3
10 d 5% 159.5 f1312.3 mg » kg™ ' ; /G FRE#
B/, 135 60 d 5 H 4 B 102. 8 F1158. 7
mg - kg™ 3EFE 120 d S5 HIKE PR 94.5 #1157
mg - kg™ ,60 d 5120 d ZEKEERAEE. £H
BEREEA 1 38)5 , K Olsen-P YR F AL FE LK EH
TR/ 9 60 d P, TATAT 10 d L2 Olsen-P ¥k i 27 4L
B AET . Al L, FE IR AR BT 7
B+ 58P Olsen-P A IE M IFFERF MR N (10 d)
HAH 0 R . HEBR 120 d J5, AL FE Py,
P A BB A RSB R 2 25 89. 8,
180. 8 .338.4 664.0 #11299.2 kg - hm ™2, 2l b
Fa% HHZ T EARE RS .
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Fig. 1 Changes of Olsen-P in different P application soils.
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y=21.49+0.086x
= 120} R'=0.998
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Fig. 2 Relationship between Olsen-P and the amount of P application after
120 days incubation.
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F£1 5120 d FHEREALE T Olsen-P RELL R
Table 1 Comparison of soil Olsen-P concentration in different P ap-
plication soils after 120 days incubation

P! Piooo Pgoo Paw Paoo Piao Py
Treatment

Y-H4{H Means 157.0a* 94.5b 57.4c¢ 33.8d 29.0d 23.4d
* P<0.05.

AR, 4 AR 291 h0 0. 086 mg - kg ™.
3.2 KB L HEKEBEM AT

ALFR P, Py Fl Py 7E 120 d 8535 5 8 b L THK
R BB B RS (K 3) , A8
i0.6mg- L7 EHEHRO0.31~0.4l mg- L' A
3AAEEREIZREAR E (P =0.306,0 =0.05). &b
I P FEH KA LK 2B AP SN
Fagh B7E 60 d J5HIKBE R EEF 0.4 mg - L' 4k
! Pyoo 1 P B LUK P2 BHR K G HE Bt
Rt WHAREmh LM EEAKPERT A3 d £
FHEHR,30 d BT B KAE , 33X Fl & B ok BOIR 25 0]
DUFFEARKC BT 6], FRESRRE 215, AL TR Pyoo H1 Pgoo H
Fifi P BEAEZE |5, BR T HE/K T EBREZ LG
P, Bk BB B AT, AL #E 30 d F1120 d
HIRsE BE4F 1k 4.7 .2.24 mg - L™'#118.5,14.0
mg ° L',
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Fig. 3 Changes of TP concentration in surface water of different P applica-
tion treatments.

KRS 120 d, LT K 2%k BE 5 ha i & = ]
BIEBAEXAR(E4), LB N 400 kg « hm™°
i, KSR R 0.62 mg + L', MEMBEE N
800 kg + hm A, Ho/K ifj 2 B ¥k FE i EFAHF 2. 24
mg - L™, BAEMERS & 400 ~ 800 kg - hm > Z [A]HH &
B hn. Bk, A RS F 18 it = 4 SRR 5T 800 kg -
hm **, 1 [ 7K S5 o BE R R 3 0, &5 5 & A B R
FH 1] K I 2K
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Fig. 4 Relationship between TP in surface water and the amount of P ap-
plication after 120 days incubation.

JK B RERE 7R K S i A THUK w4 B R
S IR KIRE R S om (HE, K HERE 400 ke
« hm “* i, B K SR K K B AR B
(IR EHL{L R 0.05 ~0.415 kg - hm ™, (5 AT B &
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3.3 WEKKEFE LI Olsen-P 5 HE /K28R X
%

FUF 57 B 13 (split line model ) X} 1 3 OL-
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52 15 4k 4 3 Olsen-P (YR B 2 82.7 mg - kg ™', ML fH
AEERZEH T8 &4 AR KB R R R7E
Fa7 B P K 2 Bl AR E % 0 i R {E. 24 Olsen-P 40
FARWE TR, K 2Rt b TR EE ; 24 Olsen-
PYREEKTF 82.7 mg « kg ™' A, K TAT 4 o BE il o
0. ARYEE 2, 8 Olsen-P SR EM X RITE L
% Olsen-P ¥ B {8 %t [i7 B Wi % 84 712 kg « hm %,
Ht, %t ERBEER T 712 kg - m 8t &%
BB, (BN IR) £ 48 28 R K T 4 B 1 3 o B
BESAENAR, @ EBE L ENAE LSRRI
o A A AR A )t B o AT BB U
B RS T AU LB RAE
PAERT i A DUIE SR HUF f £ 1 I 7R 30
R T ATREIA B RS HEA > EREE
YImins B — A AT 100 kg - hm ™, (A I, R H H
T KAE— AR I T B VR RE SRS A0 AT REME A K, B
T B AT REE /D

ZbFR P, \Po il Py, 138 Olsen-P ¥k BT #FIK Ti%
S iERE Ok B {E. 4T P, FERE 10 d f5, Olsen-P
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Fig. 5 Relationship between soil Olsen-P and TP in surface water.
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