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Effects of different nutrient conditions on the growth of a submerged macrophyte,
Vallisneria natans, in a mesocosm experiment

GUO Hongtao, CAO Te & NI Leyi
(Institute of Hydrobiology, the Chinese Academy of Sciences, Wuhan 430072, P.R.China)

Abstract: In order to understand the effects of water and sediment on the growth of submersed macrophyte during eutrophication of
waterbody, an experiment was carried out to study the effects of water and sediment from mesotrophic and eutrophic area of Lake
Donghu on the growth of Vallisneria natans. Four treatments were designed, including eutrophic and mesotrophic culture conditions,
and mesotrophic condition with inorganic nitrogen and phosphorus addition respectively. Indices of the growth experiments included
biomass, both the number and length of leaves, number of sprout, were measured. Biochemistry indices including soluble
carbohydrate content and free amino acid content were measured. The results showed that biomass, number of leaves and stolen of 7.
natans were the highest growing in mesotrophic condition, phosphorus addition was the second, and nitrogen addition was the third.
The plant in eutrophic condition showed the lowest growth. The results indicted that high trophic condition inhibit the growth of V.
natans significantly. Increase of inorganic nitrogen in mesotrophic water inhibited the plant more than did the increase of the
phosphorus, suggesting that nitrogen enrichment during eutrophication may be more important than phosphorus for the decline of
macrophytes. Soluble carbohydrate and free amino acid contents of V. natans in eutrophic condition were significantly higher than
those in mesotrophic conditions, indicating that carbon and nitrogen metabolism of the plant were affected. This might be attributed
to excessive accumulation of N in eutrophic waters of submersed macrophyte.
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Tab.1 Experimental design
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10% 7KK 10% 7KK 10% KA K

PN 100% K7k +90% HHK +90% HKk +90% HdKk
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Tab.2 Experimental conditions (mean+SD)

H M N P
AKX NH,-N(mg/L) 0.50 (£0.01) 0.41(+0.03) 0.22(+0.02) 0.08(x0.02)
NO;-N(mg/L) 0.80 (£0.12) 0.50(x0.06) 1.27(£0.10) 1.07(x0.07)
PO,-P(mg/L) 0.15 (+0.03) 0.04(+0.03) 0.05(+0.03) 0.11(£0.05)
pH 8.98 (+0.30) 8.17(+0.12) 8.06(x0.02) 8.13(+0.09)
[i] 7k NH,;-N(mg/L) 8.64(£0.58) 4.48(+0.22) 4.48(+0.41) 4.88(+0.61)
PO,-P(mg/L) 0.08(+0.02) 0.03(+0.01) 0.02(0.00) 0.02(+0.01)
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Fig.1 Change of the biomass of V.natans in different treatments
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Fig.2 Change of the number of leaves of V.natans in different treatments
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Fig.4 Change of the number of turions of V.natans in different treatments
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Tab.3 The correlations of parameters

Ui 2 S R 1% it AT A=y RO L iy N
AR A -0.203
Y 0.027 -0.650"""
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