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Abstract: Water depth is one of the primary factors that affected submerged macrophyte growth. The rosette plant ( Vallisneria na-
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tans) and canopy plant ( Myriophyllum spicatum) are two common submerged macrophyte species in lakes of the middle and lower
reaches of Yangtze River, China. The two species differ greatly in morphological characteristics. How the fluctuation of water depth
could affect their growth and their competitive patterns remains to be studied. In this study, three water depth levels (0.5 m, 1.5 m
and 2.5 m) were established to explore the responses of growth and competitive patterns of the two plant species to water depth un-
der the condition of mixed planting. Our results showed that both macrophyte species favored in moderate water depth (1.5 m) en-
vironment, with highest values of plant biomass and relative growth rate (RGR) in this water depth. The biomass and RGR of V.
natans in low water depth treatment (0.5 m) were significantly lower than that in high water depth treatment (2.5 m). However,
the opposite pattern was observed in M. spicatum, high water depth treatment has a greater repression effect on its growth. The two
species showed the similar responses in morphology, with the indictors of the aboveground part (leaf length or shoot length) in-
creased and that of the underground parts (root length) decreased under the stress of high water depth. Moreover, the biomass rati-
os of V. natans to M. spicatum are gradually reduced with the water depth, indicated that the competitive advantage of V. natans
were increased with water depth. Our study indicates that water depth fluctuations in lakes may affect not only the abundance of
submerged macrophytes, but also their community structure. In restoration of shallow lakes, our study suggests that the photosyn-
thetic characteristics of the key species (such as V. natans) should be fully considered when adjusting water levels to rebuild sub-
merged macrophytes.
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Tab.1 Changes of physical and chemical factors under three water depth treatments during the experiment

/K TREH (0.5 m) IR TRZL (1.5 m) FKIRY1(2.5 m)
B T

WRRME  wmME P moKME RAME PRI mRM meME OPIE

R/ C 35.2 26.2 31.0 31.6 25.9 29.7 30.4 25.8 28.2

DO/ (mg/L) 11.98 8.54 10.11 13.62 7.81 10.11 9.44 3.17 5.69

TN/ (mg/L) 1.07 0.63 0.88 0.97 0.65 0.87 1.04 0.64 0.91
TP/ (mg/L) 0.062 0.029 0.045 0.059 0.026 0.043 0.058 0.031 0.048

TDN/ (mg/L) 0.65 0.41 0.58 0.61 0.42 0.55 0.64 0.43 0.57
TDP/(mg/L) 0.026 0.013 0.020 0.023 0.011 0.018 0.025 0.013 0.019
Chl.a/ (pg/L) 24.11 6.76 14.81 27.73 7.18 15.89 24.78 10.11 15.88
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Fig.1 Comparison of light intensities and beam attenuation coefficient among three water depth treatments

during the experimental period
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Fig.2 Comparisons of RGR, biomass, total height, leaf length, leaf width and root length of
V. natans among three water depth treatments( Values represented Mean=SD

n=4, different letters indicated that differences were significant ( P<0.05) )
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Tab.2 One-way ANOVA results of the growth and morphological indices of

both submerged macrophytes among three water depth treatments

) HR BRI Z T
DUKMFE bR

F1H dffE P1{E
TR AR KR 36.876 2 <0.001
ALY 44.254 2 <0.001
R 133.790 2 <0.001
K 118.889 2 <0.001
I 8.103 2 0.010
HRR K 18.849 2 0.001
FEAEA R A X A 10.990 2 0.001
FHAR AN A W i 31.140 2 0.002
AR S bk 32.148 2 <0.001
HAEINR K 35.580 2 <0.001
FRHAR IR 5 1 () B 9.525 2 0.006
A BAR K 8.166 2 0.009
YR 34.958 2 <0.001

S AR R 4.644 2 0.041
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Fig.3 Comparisons of RGR, biomass, total height, shoot length, internodal length and
root length of M. spicatum among three water depth treatments( Values represented
Mean + SD; n=4, different letters indicated that differences were significant ( P<0.05))
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Fig.4 Comparisons of total macrophyte biomass and biomass ratio of V. natans to M. spicatum
among three water depth treatments (The dash line indicated initial value, Values represented
Mean+SD; n=4, different letters indicated that differences were significant ( P<0.05) )
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