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The effects of chlorophyta on the growth of submersed macrophyte Vallisneria natans . a la-
boratory experiment
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Abstract: Shading of phytoplankton on submersed macrophytes in eutrophic waters is considered to be one of the
main causes for the decline of the macrophytes. However, growth inhibition of submersed macrophyte by phyto-
plankton may be also due to other important factors including alleloph and DIC competition of phytoplanktion. In
order to study whether or not shading is the major effect of phytoplankton inhibiting submerged macrophytes, a labo-
ratory experiment was carried out with a submersed macrophyte Vallisneria natans grown in dense phytoplankton wa-
ter. Similar shade levels were created either by dark fabric sereens or by phytoplankton dominated by chlorophyta
(irradiation in the water was 10% —33% that in the air). Growth indices of both number and length of leaves,
and biomass of V. natans were measured during the experiment. Chlorophyll @ + b concentration and net photosyn-
thesis rate in leaves were also monitored. Growth and photosynthesis of V. natans under the shade screens were sig-
nificantly higher than the plants grown with the chlorophyta, even the leave tips of the plant were found decay in
later treatment. The results indicated that chlorophyta suppressed the growth of V. natans in ways other than shad-
ing. Allelopathic inhibition of chlorophyta on the net photosynthesis rate of V. natans, competitive advantages for
photosynthetic active radiation ( PAR) and dissolved inorganic carbon ( DIC) of chlorophyta over V. natans
were suggested
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Tab. 1 Experimental conditions during studies ( mean £s.d. )
YRR X B ZH
JEEEMEIBAK (mg/L)
NH,-N 4.78( £1.13) 5.93( £0.61)
NO;-N 0.16( =0.04) 0.13( =0.01)
PO,-P 0.04( +0.02) 0.08( +0.02)
K (mg/L)
NH,-N 0.05( =0.02) 0.09( +0.05)
NO,-N 0.02( +0.02) 0.19( =0.21)
PO,-P 0.02( £0.03) 0.01( £0.01)
JEHd (% H PAR)
12d 33% ( +5% ) 30% ( £12% )
24 d 21% ( +2% ) 11% ( £3% )
32d 14% ( +6% ) 11%( +3% )
Chl. a (pg/L)
14d 114.24( £26) 32.58( £15)
20d 131.04( £50) 1.37( £1.37)
26d 179.84( +50) 1.82( +2.84)
pH
15d 10.24( £0.05) 9.20( +0.18)
21d 9.89( £0.20) 9.33( £0.04)
274d 9.89( +0.44) 9.42( =0.10)

* PIRIE A 3] AR e 47 1 0 b 3% 22 5% IR IR M1 B K NH,-N . P >0.05;NO;-N ;P >0.05;P0,-P: P
>0. 05.
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Fig. | Variations in the number of total leaves Fig. 2 Variations in the leaf length of V. natans
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Fig. 3 Variations in the biomass of V. natans Fig. 4 Variations in the chlorophyll concentration of
between the treatment and the control. Vertical V. natans between the treatment and the control.
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Tab. 2 Effects of the time and treatment variations on growth,Chl. (a +b) and net photosynthesis
rate of V. natans. Bold indicates significant effect (P <0.05)
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