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Effect of Potamogeton crispus and Elodea nuttalli on phosphorus fractionation of sedi-
ment and overlying water quality

XU Huiling, TANG Zhiyong, ZHU Duanwei & NI Lingshan
( Laboratory of Plant Nutrition and Ecological Environment Research, College of Resources and Environment of Huazhong Ag-
ricultural University, Wuhan 430070, P.R. China)

Abstract: Using water and sediment of Lake Nanhu, Wuchang of Wuhan City, we designed a group of pot experiments including
a control and a treatment that added 100mg/kg phosphorus to the sediment. Submerged macrophytes Potamogeton crispus, Elodea
nuttallii were planted in the sediment on September 15, 2007. After 160 days observation, the concentration of the total soluble
phosphorus (TDP) in the overlying water responded to the sediment with high phosphorus content and reduced obviously. The treat-
ments all caused total phosphorus(TP) , total nitrogen( TN ) , and content of chlorophyll-a( Chl. a)in the overlying water obviously
reduced. The effect of E. nuttallii on the total phosphorus was better than that of P. crispus, and the submerged macrophytes on
controlling Chl. a of the overlying water in high phosphorus of the sediments were more efficient than those in the low phosphorus.
In the submerged macrophytes cultivation experiment, whether or not applying phosphorus to the sediment the change of Chl. a a-
long with cultivated time of the plants could be fitted better with the first order kinetic equation. TDP and TP of overlying water
were significantly correlated with Ca-P of sediment, and the correlation coefficient of TDP of overlying water with Ca,-P of sedi-
ment under growth of P. crispus and E. muttallit was 0.990 (P<0.01) and 0.977 (P<0.05).
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Tab. 1 Basic property of the sediment and water of Lake Nanhu

Btk BODj DO  MHFRa KFEMEEHE N S AOUR SKE

P : (mg/L) (mg/L) (mg/m’) (mg/L) (mg/L) (mg/kg, mg/L) (g/'kg) (%)
UIRY) 7.16 - - - - - 1571 71.37 68.8
K 7.90 12.90 12.76 200.3 0.25 6.58 0.52 - -
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Fig. 1 Effect of Potamogeton crispus, Elodea nuitallii on Fe-O-P, Ca,-P and Fe-P of the overlying
water in different applying phosphorus level to the sediment
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Fig. 2 Effect of Potamogeton crispus, Elodea nuttallii on TDP and TP of

the overlying water in different applying phosphorus level to the sediment
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Tab. 2 Relationship between change of main phosphorus fractionations in the sediments and

phosphorus forms of the corresponding overlying water

VORI IR
FEKBEES  UUERIEIEA
B (n=12) CK(n=4) P. (n=4) E. (n=4)
TDP Cajy-P 0.810* 0.840 0.990 ** 0.966 *
Fe-0-P 0.406 0.962* 0.899 0. 666
Fe-P 0.056 -0.050 -0.238 0.385
TP Cayy-P 0.720** 0. 866 0.977 0.918
Fe-O-P 0.318 0.741 0.959 * 0.314
Fe-P -0.234 -0.259 -0.074 -0.013

* FERIAT) 5% BEIKT, #x FRIAF 1% BEKF(n=4:ry 05 =0.950,r5 ; =0.990;n =121y 45 =0.576 75, =0.708)
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Fig. 3 Effect of Potamogeton crispus, Elodea nuttallii on TN of the overlying water
in different applying phosphorus level to the sediment
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(P<0.05) , HJsT AR Prog XS R4 3K a & 5 AR P 200 I, i 225 K AR A b PR A28 K a
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R 3 PUBRYIARFTGERE KT T, R AR 3 B HAL 5 %) 1K 4 2 Y 5
Tab. 3 Effect of Potamogeton crispus, Elodea nutiallii and their mixture on Chl. a of
the overlying water different applying phosphorus level of the sediment

ARt Chl. a(mg/m’) Chl. a & SRERTE] (¢) AL B 2Ead B
(d) 0 40 80 160 — R F 1 11, (d)
P, CK  200.3+25.6 67.5+25.6 55.5+25.6 32.1%25.6 InChi. a = —0.01041 +4.97 67
P, 200.3+25.6 39.4+22.9 34.8:13.2 15.0%4.9 InChl. @ = —0.0145¢ +4.82 48
E.  200.3+25.6 32.3+4.9  15.2+3.8  14.0+0.1 InChl. @ = —0.0150¢ +4. 59 46
P  CK  200.3%25.6 99.6=12.0 79.9x17.8 106.311.2 InChl. @ = —0.0032¢ +4.96 215
P, 200.3+25.6 30.5+12.5 21.1+12.0 19.1x4.4 InChl. @ = —0.0127¢ +4.57 55
E. 200.3+25.6 37.1+14.9 14.7+3.3  12.2:4.0 InChl. @ = —0.0161¢ +4.66 43
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