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Dynamic Characteristics of Phosphorus in Purple Paddy Soil and Its Environmental

Impact
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Abstract: The dynamic characteristics of phosphorus (P) in the surface water and runoff of paddy field with different P fertilizing treatments
were investigated using the field experiment under the independent irrigation system as well as its environmental impact. The results showed that
the concentration of total phosphorus (TP) in the surface water increased as the fertilizing amounts enhanced and reached the peak values after
24 h for all treatments in range of 0.928 ~ 3.824 mg/L.. And the fluctuation of TP concentration in surface water was drastic during the first 30
days with the average contents of 0.259 ~ 1.433 mg/L. which exceeded the critic values of eutrophication. Therefore, the field managements
such as inter-tillage and drainage should be avoided during the time. After 40 days, the TP concentration declined slowly and then came to
stabilization with low values after 60 days. The contents of different P forms in the runoff water increased with the improved amounts of
precipitation and fertilizing and above 50% was dissolved phosphorus (DP). The DP was the dominant one in the P loss of the purple paddy
soil and the loss load changed between 0.358 and 2.579 kg/hm’ . Additionally, the P loss more easily occurred for the treatment of utilizing the
cattle manure than that of straw, approximately 40% of loss load higher. Both the loss load and apparent P loss ratio evidently declined with
the treatment of fertilizer combined with straw» suggesting that it was the better measure for reducing the P loss in the paddy field.
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Table 1  Basic agrochemical properties of experimental soil
14 Rk AP pr e T CEC 5 23 {73 i
JFUH Jgkg™! P /gokg™! /mgkg™! /g*kg™! Jemol*kg™'  /emol*kg™' /emol*kg™'  /mgekg! /mgkg™!
GiRt 506.7 6.8 22.5 29 0.78 23.46 1.26 0.27 7.79 11.19
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FH I 7K SR 4= HH R RSE T 2006-05-15 5 H it
HETT5 21 2006-08-14 7K A5 W 4 1k . 78 KA A2 4K 3]
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51 ~7 d FEREE 1 IG5 324410 d S HUFE 1
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BRI A0 A 1k, WO T SR, B R 7 I
WU 2 B A 1 e N R, H R
FIAF 50 mm R B R 8 4 2 R I A, H R R SR
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Table 2 Characteristic of rainfall and runoff in paddy field

Py
FEH N

FEIIRE BRI ) EEEst]
/mm /L
1 2006-05-19 50.8 306 23]
2 2006-05-21 76.3 456 £ )
3 2006-06-12 45.2 270 K
4 2006-06-26 33.7 204 K
2 HRE5EHR

2.1 KRB KR /KBS & 5 1 3h AL

TG V8 A it FH A 2% B A S AT HILAE, AN KT AR
K= I KRB CTP) 5 B AR A i 35— (& ), 1l
10 d FH KRB &, P& E 0 0.869 mg/L, it
W KA 7 IR R AE I I FEHRTE 0.02 mg/1 s
30 d HRIZK S @k s ok, & a3 TP ~F- 1% & 1
0.259 ~ 1.433 mg/LZ [8], tH 3K e 3l 1) 32 22 Jit [A]
JE A I U ) 3 T A2 80T 7K A o e e OR 1k ) S8
Jns LSS 1 dCRUMEAR S 24 hOTP % & f5 e, TP 7
7£0.928 ~3.824 mg/LLIA], Z Ja Sl MR, 56 1 d &
IR B 2 AT T SRR — o Rk i K
VAVERRIE JUF- R e 4 SR B [ 5, DK 23 3 4 P A
FH T 7K H, FH T ZKBE 1 25 o 3 22 DAV o (DPO b
(K 2), T 7L 0.491 ~ 3.029 mg/LZ 4], FORL i (PP)
TR EETE 0.208 ~ 1.003 mg/LZ M1 (& 3); 5t Al
NG T2 BOK T < 0.1 mm BLAR ) 135
R UR N AE 40 d 2 ) TR K R T 9%
18 N, 60 d 2 Ea TR, B s, X R KR AR
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Fig.1 Dynamic change of TP concentration in surface

water of paddy field
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Fig.2  Dynamic change of DP concentration in surface
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Fig.4 Variations of different form P concentrations in runoff water following rainfall within four times
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EHES T 50% . d5e )5 1 KB BLAR B P AN K, (H A&
EH T B W T 60 FE T K AR 2D A PR HE ZK S 1D, 4 31
PRI FH 2855, S B0 A4 ORI 55 184, AR

WL PP N 5 4 AR TR 1 3 A5 4 1 Sk A B 1 EL
B B I, NS 1 IR 16% ~ 47 % »
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Table 3 Variations of DP/TP ratio following rainfall

\ DP/TP [y
I 1)
PO P60 P120 P240 P120Cs) P120Cm) /mm
2006-05-20 0.67 0.82 0.84 0.73 0.53 0.64 50.8
2006-05-22 0.55 0.73 0.73 0.69 0.71 0.77 76.3
2006-06-13 0.58 0.61 0.62 0.57 0.59 0.59 45.2
2006-06-27 0.43 0.33 0.36 0.34 0.36 0.50 33.7
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Table 4  Total loading amounts of P loss and apparent P fertilizer loss ratio

TP PP DP
Mo A 5 G ET G & G e et
/kg*hm ™2 WRA % /kg*hm ™2 TR % /kg*hm™? LRA %

PO 0.358e — 0.182¢ — 0.246d — 68.72
P60 1.335¢d 1.537a 0.330bc 0.247a 1.005be 1.291a 75.28
P120 1.623he 1.008b 0.454bc 0.227a 1.255h 0.854h 77.33
P240 2.579a 0.902bc 0.832a 0.271a 1.747a 0.632bc 67.74
P120(s) 1.227d 0.678c¢ 0.471b 0.240a 0.756¢ 0.437¢ 61.61
P120(m) 1.714b 1.084b 0.577ab 0.329a 1.137he 0.756hc 66.34
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MR B IRAC I PR, 0 SRAE X I 1) N D P 3h sl ik
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IKARIASEEIE B 75 B 5 AL A 1 300 ) o2 36 S
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Stk A 1t DX T 2 9 I 9 R I A Mt
ALK R FOK B KRS - MR 2 i (TP itk =
91.149 kg/hm®» ZEK LK FE L4 1.350 kg/hm” . A&
WF 50 B, 750 e IE A &= Rk =k
1.335 kg/hm®, o5 FME NE 516 2.23 9%, 55 K1 X
E59 Qi CERRIIN N C: S UNEE % GtV [ o3 =
135 Olsen-P {H 26.2 mg/kg Ay - HER% 28 I 2% (1)« TR 5
B, PEIN TP IR R HEAE 0.953 ke/hm ZeA7, BRI
AT RATA A 2 B3 22 0 2R o KT G AL N3 32 T 2R 2 0 A
Bl (K1 K AR BRI 3 1 G 28 (KA LI AR Al Olsen-P
{ER 29 mg/kg, W LA WT 75 5 R AL & O 00 1, 56
KRG T 3 (R R A 2 A7 AR T [ PR K AR 1l v
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