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Concentration of Phosphorus in Sediments Interstitial Water as Affected by

Distribution of Aquatic Plants in Dianchi Lake
DING Shuai'**, WANG Sheng-rui'* ,ZHANG Rui'*, XIAO Yan-bo’, JIAO Li-xin'*" | LI Le'*, WANG Zhong-
cheng’ , YIN Shi-shi’

(1. State Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental Sciences,
Beijing 100012, China; 2. Research Center of Lake Eco-Environment, State Environmental Protection Key Laboratory for Lake Pollution
Control, Chinese Research Academy of Environmental Sciences, Beijing 100012, China; 3. School of Ethnic Medicine, Yunnan Minzu
University , Kunming 650500, China)

Abstract: In order to reveal the effect of aquatic plants distribution on the mass concentration of phosphorus in sediment interstitial
water, the mass concentrations of Dissolved Total Phosphorus ( DTP), Soluble Reactive Phosphorus ( SRP) and Dissolved Organic
Phosphorus (DOP) in the sediment interstitial water and overlying water from areas with or without plants in the same site of Dianchi
were studied. The vertical variation characteristics of phosphorus forms in sediment interstitial water were analyzed to explore the effect
of aquatic plants on the phosphorus forms in sediment interstitial water. The results showed : (DAquatic plants had an significant effect
on the phosphorus mass concentration of the sediment interstitial water in different Dianchi lakes. However, they varied with different
distribution sites and depth. @ Aquatic plants significantly decreased the percentage of DOP contribution in the sediment interstitial
water. The average contribution of DOP with aquatic plants was 32. 87% , while that without plants reached 57. 68% ; @ Aquatic plants
significantly inhibited the release of inorganic phosphorus in sediments and promoted the transformation of DOP. The SRP diffusion flux
at sediment-water interface with aquatic plants was increased by 39. 99% as compared with that without plants; @The growth of aquatic
plants significantly reduced the concentration of phosphorus in sediment interstitial water, especially DOP, and the reduction rate of the
sediment interstitial water DOP was from 38. 02% to 85.49% . Therefore, the analysis of the contribution and reduction rate of aquatic
plants on the sediment interstitial water DOP was of great importance in understanding the relationship between aquatic plants and
DOP, as well as the mineralization of organic phosphorus in sediments.

Key words : aquatic plants; sediment; interstitial water; phosphorus; control effect
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Table 1  Physical and chemical properties of the sediment from 5 sampling points in Dianchi Lake
S TN y TP | opP | OM/% <4.00 pm(Fi+) 4. 00‘::63. 00 wm >63 um (i)
/mg-kg /mg-kg /mg-kg /% (W) /% /%
D1 4595.08 1661. 69 158.79 12.33 14.54 68. 63 16. 83
D2 5179.67 1753.87 109. 39 14. 46 17.67 76.92 5.41
D3 5789.54 1675.51 192. 80 14. 06 13.63 40.91 45. 46
D4 4 088. 50 1603. 53 157. 86 13.53 13.43 56. 36 30. 21
D5 5950. 83 695. 39 153.27 37.10 8.32 25. 86 65. 82
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Fig. 2 Influence of aquatic plants on phosphorus species in sediment interstitial water
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Table 2 Control effect of aquatic plant on concentration and release of phosphorus in sediment interstitial water
T T ok e 1 ey, 2. -1
S Jree r[ﬂl@ﬁ@ﬂ&fyﬁ/mg L PGB/ mg- (m? +d)
DTP SRP DOP SRP
FHEY) 0. 032 0.021 0.010 -0.029
D1 P i-L7] 0.041 0.025 0.017 -0.011
HIlR /% 23.48 13. 80 38.02 —
PERi-L7] 0. 058 0.038 0.021 0. 005
D2 Wit} 0. 065 0.023 0.042 0. 046
HIR /% 9.96 — 50. 48 —
ZERi-LY] 0. 037 0. 024 0.013 -0.020
D3 JoHEY 0. 121 0. 029 0. 092 0.013
HIR /% 69.35 18. 45 85. 49
HEY 0. 038 0. 020 0.018 -0.098
D4 ToAE Y 0.070 0.033 0.037 -0.041
HIlBR /% 45.72 38.02 52.49
FHAEY) 0.073 0. 062 0.010 0.022
D5 B L7 0.123 0.055 0. 068 -0.207
HIlR /% 40.98 — 84.76 —
£R3 EHBARMXITRYERABRERIMES THRIBERD

Table 3 Paired-Samples T test results of phosphorus concentration in interstitial water from sediment in different regions of Dianchi Lake

T DTP SRP DOP

t df Sig. (AU t dr Sig. (B t dr Sig. (W)
D1 A 49- T -1.210 5 0.280 -0.619 5 0.563 ~1.497 5 0.195
D2 Y- JCAE ) -0.240 5 0. 820 3.414 5 0.019 -0.879 5 0. 420
D3 Y- T -1.181 5 0.291 -1.655 5 0. 159 -1.109 5 0.318
D4 A1 H)- T -6.198 5 0. 002 -2.993 5 0. 030 —14.928 5 0. 000
D5 A - T -2.337 5 0. 067 0.245 5 0.816 ~4.689 5 0. 005

1)Sig. >0.05 £/RAMIE; Sig. <0. 05 F/R B3
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