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Abstract; Submerged macrophytes are key biological components in maintaining the clear water state of shallow lakes and structure
and function of lake ecosystems. In recent years, the ongoing climate change and increasing human activities have led to prominent
changes in the hydrological regime of lakes, having major influences on growth, reproduction, and succession of submerged macro-
phyte species. In this study, we set up two water level fluctuation amplitudes and two fluctuation frequencies, with constant water
level as a control, to explore the responses of biomass and above- and belowground morphological traits of the submerged macro-

phyte Vallisneria spinulosa to water level fluctuations. Our results showed that compared with the constant water level, fluctuating
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water level treatments ( small amplitude and low frequency, small amplitude and high frequency, large amplitude and low frequen-
cy, and large amplitude and high frequency) had a significant effect on total biomass and the resource-harvesting structures of V.
spinulosa. Compared with the control, water level fluctuations significantly decreased the number of ramets, leaves and roots,
length of roots, number and total length of stolons, as well as leaf, root, above- and belowground biomass. However, water level
fluctuations obviously enhanced plant height and specific leaf area. Both frequency (low and high) and amplitude (small and
large) of water level fluctuations had no significant effect on morphology of aboveground photosynthetic organs, but the biomass ac-
cumulation of leaves and the aboveground part were significantly affected by the amplitude of water level fluctuations. Furthermore,
both the number and length of roots were affected by amplitudes but not by frequencies of water level fluctuations. Therefore, it is
necessary to avoid large range of water level fluctuations during the V. spinulosa community reestablishment in shallow lakes, in or-
der to enhance the recovery ability of submerged macrophytes.

Keywords: Water level; fluctuation amplitude; fluctuation frequency; morphological response; vegetative growth; submerged

macrophyte ; Vallisneria spinulosa
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Fig.1 Schematic diagram of the five water level fluctuation treatments ( Control (no fluctuations) :
the water depth of the plant remains at 90 ¢m; small fluctuation amplitude and low fluctuation frequency:
water depth gradually changed from 60 ¢cm—120 em—60 c¢m,repeated 3 times within 72 days;
small fluctuation amplitude and high fluctuation frequency: water depth gradually changed from 60 cm—
120 em—60 cm,repeated 6 times within 72 days; large fluctuation amplitude and low fluctuation frequency :
water depth gradually changes from 30 cm—150 cm—30 cm,repeated 3 times within 72 days;
large fluctuation amplitude and high fluctuation frequency: water depth gradually changes from
30 em—150 em—30 cm, repeated 6 times within 72 days)

1200
1000
800
600
400

200

S A BERES/ (umol/(m2- s))

1 1 1 1 1
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 15
K I/em

& 2 RIE7KE(0,30,40,50.60,70,80,90,100,110,120,130,140 F1 150 cm) FI6&H 5U4R S 19381k
Fig.2 Variation in photosynthetically active radiation in water column at different water depths

(0,30,40,50,60,70,80,90,100,110,120,130,140 and 150 cm)
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Fig.3 Variation in aboveground morphological traits (plant height, ramet number, leaf number and specific

leaf area) of Vallisneria spinulosa in the five water level fluctuation treatments ( mean + SE)

(Values with different lowercase letters are significantly different among treatments at the P<0.05 level )
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Fig.4 Variation in morphological traits of roots and stolons of Vallisneria spinulosa in the five water
level fluctuation treatments (mean + SE) (Values with different lowercase letters are significantly

different among treatments at the P<0.05 level )
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Fig.5 Variation in total and component biomass of Vallisneria spinulosa in the five water level

fluctuation treatments (mean = SE) (Values with different lowercase letters are significantly

different among treatments at the P<0.05 level)
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