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Release and Migration of Phosphorus in a Sediment—Water—Eichhirnia Crasslpes System Under

Different pH Value
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(Institute of Agricultural Resource and Environmental Sciences, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China )
Abstract: This work was conducted to study the release and migration of total phosphorus (TP) in a sediment—water—Eichhirnia crassipes
system with pH at 6.0, 7.5, 9.0 and 10.5. The variation of TP concentrations and the characteristics of TP migration were analyzed in each of
the system elements, i.e., the Eichhirnia crasslpes plants, the water, and the sediment. Results showed that TP release in the sediment was
greatly affected by pH. The maximum and minimum amounts of release were observed under alkaline and approximately neutral condition,
respectively. TP release content were 7.40, 6.73, 7.33 mg-kg™ and 1.13 mg-kg™ higher in the sediment of sediment-water—Eichhirnia crasslpes
system than in the sediment without Eichhirnia crasslpes (the control), with pH at 6.0, 7.5, 9.0 and 10.5, respectively. The observed TP con—
centration in the water was influenced by both the release from the sediment and the assimilation by the plants. When the pH ranged between
6.0 and 9.0, water quality purification was more effective in treatments with Eichhirnia crasslpes than in the control, where TP content was
reduced by 0.03~0.27 mg-L™". When pH reached 10.5, however, opposite results were obtained. TP was reduced mainly by assimilation and
adsorption by Eichhirnia crasslpes in the system, which accounted for 73.12%~79.06% of the removable phosphorus, when the plants were
under normal growth conditions. However, when Eichhirnia crasslpes died in extremely alkaline conditions, the rotten plants became one of
the sources for removable phosphorus in the system.
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Figure 1 Experiments settings
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Figure 2 Changes in the content of total phosphorus (a) and
release of total phosphorus (b) in the sediment

during the experiment
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Figure 3 Changes in the summation of total phosphorus

in the water during the experiment
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Table 1 The uptake of total phosphorus of Eichhirnia crasslpes under the different treatments

pisa] A AW kg TR % T Wikt /mg- g™ T /mg RN /mg
Yk e 0.816 +0.021d 54+0.22a 440 £ 0.04a 193.9 + 14.27¢ 229.5 +17.39¢
Jics 0.184 = 0.012¢ 43 +0.19a 4.50 £ 0.03a 35.6 +3.12b
T1 e 2.480 +0.038a 6.5+0.33a 2.58 +0.02b 413.3 +£43.09b 514.8 +29.53b
Uits 1.906 + 0.154a 3.9+ 0.08a 1.38 £ 0.02a 101.5+15.61a
T2 =t 2.123 +0.031b 5.8+0.14a 3.59+0.03b 440.7 £42.73b 536.5+41.71b
Jis 1.039 + 0.133b 42+0.25a 2.18+0.02a 95.8 £2.39a
T3 e 1.769 + 0.063¢ 63+0.2la 5.04 £ 0.05a 565.4 +24.09a 676.4 +£42.05a
iss 0.997 +0.017b 46+0.17a 2.41 £ 0.04a 111.0 + 19.44a
T4 ZEn + AR 1.982 +0.074 4.8+0.15 1.85+0.03 175.8 +10.17 175.8 +10.17¢

TE AN FRRR A [ AL FEE e AR 22 5 (P<0.05)

&2 AE pH BETRE-KE-RRZERGH TP BHS5EBRE

Table 2 The migration and release amount of TP in sediment—-water—Eichhirnia crasslpes system under different pH value

AL JUIRFE I TP & /mg IRAR TP S it /mg JEE e TP Bt /mg T 5 ARG 56R% TP (9 LU /1%
T1 285.3 +29.53h -43.2£7.39¢ 346.9 + 50.85h 73.12 +3.86a
T2 307.0 + 41.71b -9.12+12.11c 388.3 +95.82h 79.06 + 4.78a
T3 446.9 + 42.50a 88.8+26.81b 582.9 +77.14h 76.67 + 6.24a
T4 -53.7 £ 10.17¢ 558.48 + 8.83a 11444+ 168.22a —

T Al 5 B R R [ A 22 5 35 (P<0.05 )
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