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Ecological adaptability of Potamogeton crispus under different water depths

CHEN Zhengyong, WANG Guoxiang, WU Xiaodong, WANG Lizhi, XU Weiwei & YU Zhenfei
(Jiangsu Key Laboratory of Environmental Change and Ecological Con-struction, College of Geography Science , Nanjing Nor-
mal University, Nanjing 210046, P. R. China)

Abstract: Submersed macrophyte, Potamogeton crispus, was planted in water at depth of 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5
and 4.0 m in pots, with the aim to study the influence of the water depths on plant adaptability in reproduction, biomass allocation
and photosynthetic properties and to elicit the way of energy distribution when they are in different water depths. Results showed
that the stem length of P. crispus had an evident correlation with water depth and the appropriate water depth for P. crispus growth
was 0.5 —2.5 m. At the depth of 0.5 and 1.5 m, Potamogeton crispus turion has the largest clones and highest biomass, and the
tallest stem length, respectively. Water depth gradients do not affect the germination of P. crispus turions with germination rates >
70% from deep water 0.5 m to 4 m in the experimental group. The adaptability of P. crispus to different water depths has a strong
phenotypic plasticity. Height and biomass vary with different water depths for P. crispus. With the increase of water depth and the
decrease of light intensity, P. crispus distributes more energy to the growth of plant height so that it can get more luminous energy,
which leads to the gradually reduction of energy to reproductive organs and eventually to a balance of energy distribution. The phe-
notypic plasticity can adapt to different light stress and what’ s more, it can also change the content of the chlorophyll to further re-
spond to different light under stress. Below the depth of 3.0 m, the chlorophyll of P. crispus greatly increased to use of energy effi-
ciently, which is illustrated by the comparable light response capacity of the experimental group from 3.0 —4.0 m and is still not
lower than other groups.

Keywords : Potamogeton crispus; water depth; energy distribution; stem length
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Fig. 1 Schematic diagram of experimental area
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Tab. 1 Water environmental factors monitoring data in Lake Caiyue
A (4F-H-H) B (m) Kl (C) pH BA(mgL)  #RA(mg/L)  E#F(mg/L)
2009 —09 —23 1.3 24.3 8.4 0.468 0.094 0.028
2009 —10 —24 1.1 20.2 7.9 0.616 0.029 0.043
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Fig. 2 Effect of water depth on turion germination

rate of Potamogeton crispus
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Fig. 3 Response of water depth gradient to stem Fig. 4 Response of water depth to the biomass
length of Potamogeton crispus of per Potamogeton crispus
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Tab. 2 Light intensity of different water depths

N KT (m)
E CA-H)
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
09 -23 28500 19000 12540 8570 5560 3200 1750 494
10-20 89700 48400 35600 22000 14500 7240 4760 2000
11-12 9460 8870 7830 2220 1400 1080 900 650
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Fig. 8 Effects of water level treatments on Fig. 9 Average rapid-light curves of Potamogeton
Potamogeton crispus chlorophyll crispus leaf in different water dephts
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