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The Relationship Between Inorganic Phosphorus Fractionation of Sediment and Contents of Dissolved Reactive
Phosphorus(DRP) of Overlying Water and Dissolved Reactive Phosphorus Control in Simulated Pond

LU Xian—zhi, LI Wen-bo, HAO Jian—chao, TIAN Xiu—ping

(Department of Agronomy, Tianjin Agricultural University, Tianjin 300384, China )

Abstract: The sediments and overlying water sampled from two different ponds A and B were placed in glass aquaria and cultured for 4
months under indoor environment to simulate pond environment, and six treatments were designed in the experiment to compare their effects
on the forms of P and the content of dissolved reactive phosphorus (DRP). The amounts and forms of inorganic phosphorus (IP) in sediments
were evaluated using a sequential chemical extraction, the relationship of potentially mobile P in sediments and contents of DRP in overlying
water were analyzed. The results indicated that the order of IP forms in two sediments was Ca;—P >0-P> Al-P >Fe-P >Caz—P >Ca,~P. Ca,—P
and Fe—P increased, but Ca;;—P, O—P and Al-P decreased after 4 months. Correlation and path analysis showed that there were significantly
positive correlation between DRP in overlying water with O—P, Ca,—P, Cag—P and Ca;—P. The order of direct effect was O-P(0.317)>Cas—P
(0.257)>Ca,~P(0.244)>Ca;-P(0.197 )>Fe—-P(0.046 )>Al-P(-0.05 ). DRP contents in overlying water under five treatments were lower than
those under the control, which was the lowest in the treatment with zeolite and bacilli, implying that treating pond sediment with zeolite and
bacilli was the effective way to control DRP contents of overlying water.
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Table 1 Chemical and physical characteristics of sediment and overlying water in pond A and B

FE i TP TN DRP NH;-N pH EC
I A Dk 0.360 mg-L" 0.210 g-L" 0.036 0 mg-L"  6.630 mg-L" 9.09 98.2 ps-cm’
JEcie 0.847 g-kg 5900 g-kg' 31430 mg-kg'  59.970 mg-kg! 8.10 121.5 ps-cm’”
Hb3E B EK 0.490 mg-L"! 0.180 g-L" 0.036 2 mg-L"" 1.130 mg-L" 8.56 110.2 ps-cm’™
JieUe 0.758 g-kg 5960 g-kg!  23.460 mg-kg'  60.070 mg-kg 8.50 137.2 ps-cm’™
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Table 2 Contents of IP fractionation in sediment from pond A and B(mg-kg™)

THLEIEA Car—P Cag—P Cay—P Fe-P Al-P 0-P TIP

A MG o i 14.11 38.42 149.36 70.99 39.09 176.91 488.88

I AR = Al 16.84 31.71 135.92 83.53 34.34 112.26 414.60

A2 19.58 31.32 124.49 90.33 26.02 102.01 393.75

A3 15.59 34.77 192.89 86.15 34.34 106.11 469.85

A4 15.35 31.89 179.22 99.74 26.25 96.87 449.32

A5 15.35 32.66 138.17 113.85 33.87 75.32 409.22

A6 14.85 36.31 124.49 85.62 38.86 126.63 426.76

S 15.95 33.87 149.22 90.03 33.25 113.73 436.05

B A dh % 20.07 2691 182.95 57.92 32.44 195.85 516.14

I AR = Bl 21.57 22.11 136.93 148.35 28.63 178.39 535.98

B2 19.33 28.82 182.95 76.21 33.87 144.08 485.26

B3 26.29 30.74 143.14 114.37 33.63 154.91 503.08

B4 19.83 22.49 182.95 87.71 37.91 164.61 515.5

B5 21.82 21.72 160.56 91.89 21.97 113.86 431.82

B6 20.32 25.94 185.44 85.11 31.49 179.53 527.83

SEAE 21.32 2553 167.85 94.51 31.42 161.60 502.23

3 A MIBREARLGELNBEESHESNZNE(ng-ke™)
Table 3 Variation of IP fractionation in sediment from pond A(mg-kg™)
e Ca,-P Cag—P Ca,—P Al-P Fe-P O0-P

A RI% A RI% A RI% A RI% A RI% A RI%
Al 2.73 19.35 -6.71 -9.00 -1344  -1746  -475 -12.15 12.54 17.66 6465  -36.54
A2 547 38.77 -7.1 -9.96 -14.87  -1848  -13.07  -33.44 19.34 27.24 -74.9 -42.34
A3 1.48 10.49 -3.65 -11.03  -16.47 -9.50 -475 -12.15 15.16 21.36 -70.8 -40.02
A4 1.24 8.79 -6.53 -7.41 -12.86  -17.00  -12.84  -32.85 28.75 4050  -80.04  -45.24
A5 1.24 8.79 -5.76 ~7.49 -11.19  -1499  -522 -1335  42.86 50.37 -1847  -12.26
A6 0.74 5.24 -2.11 -9.96 -14.87 -5.49 -0.23 -0.59 14.63 20.61 -50.28  -10.44

TE A B R VB, T,

Note: A indicates the amount of change, and R is the percentage of change. The same as below.
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Table 4 Variation of IP fractionation in sediment from pond B(mg-kg™)

Car-P Cag—P Cap-P Al-P Fe-P 0-pP
Ab 3
A R/% A R1% A A R1% A R1% A R1%
B1 1.5 0.07 -4.8 -17.84 -46.02 -8.57 -26.42 18.29 31.58 -17.46 -18.22
B2 1.74 0.09 -1.91 -7.10 -0 -20.47 -63.10 56.45 97.46 -51.77 -54.01
B3 6.22 0.31 -3.83 -14.23 -39.81 -21.76 -8.81 -27.16 29.79 51.43 -40.94 -42.71
B4 1.24 0.06 -4.42 -16.43 0 -4.35 -13.96 33.97 58.65 -31.24 -32.59
BS 1.75 0.09 -5.19 -19.29 -22.39 -12.24 -13.81 -42.57 27.19 46.94 -21.99 -22.94
B6 0.25 0.01 -0.97 -3.60 -2.49 -10.95 -33.75 42.86 74.00 -16.32 -17.03
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Table 5 Path coefficient of the IP forms to DRP in overlying water

JEA WREE CarP  CageP CayP Fe-P Al-P O-P
Ca-P  0.244®

Cas-P  0.257™  0.208

Cap-P  0.197®" 0276 0.159

Fe-P  0.046® -0.156 0.021 0012

Al-P -0.051™ -0.160 0.108 0.014 0.100

0-P  0317" -0.005 0.114 0012 0303 0003 1
H:R°=0.863 17 W3R EIEW AR R4, Hoap s 240

Note:l denotes direct path coefficient, the others are indirect path co—

efficients.
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Figure 1 DRP variation of overlying water

in different treatments of A
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Figure 2 DRP variation of overlying water

in different treatments of B
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