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Tab. 1 Changes of aquatic vegetation community in the lake

center platform of Erhai Lake
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Fig. 3 Changes in the survival number of V. natans
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and length of different organs of V. natans (*P<0.05,** P <0.01,
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¥ ki 77 7248 5 1 43 Lb Percentage (%)
Index R RH R R
JERLE . .
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WS B 9 T B E8.2M19.4 mg/g, ML THIMAE T
B 52 73 Tl A2 49 % FI142%; R 25 1) T V5 14 0 2 i 22
Je LTI TR, b AR ZE M m] RS
A E29.3/5 FFEAE9.0 mg/g, X HRAHMR XA A%
MRS B LT E31.9/5 TRFA5.6 mg/g; L4
MR ZE AT By () o] PERE & = L(E N 0.87 B &
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Fig. 5 Changes of carbon (C) and nitrogen (N) contents in V. natans
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Fig. 6 Changes of free amino acid, soluble carbohydrate and starch content in V. natans
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GROWTH AND PHYSIOLOGICAL RESPONSE OF VALLISNERIA NATANS
UNDER EXTREME LOW LIGHT AND TWO SUBSTRATE CONDITIONS

ZHANG Zhong-Hai', YANG Tong’, WEN Zi-Hao', ZHANG Xiao-Lin', CAO Te', NI Le-Yi' and YUAN Chang-Bo'

(1. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China;
2. Dali Erhai Lake Administration, Dali 671000, China)

Abstract: In restoration of aquatic vegetation in the degraded area of shallow lakes, it is necessary to study the effects
of low light stress and sediment types on aquatic plants. Vallisneria natans has strong tolerance to low light and sedi-
ment, and can be selected as a restoration species. The central part of the southern Erhai Lake (a mesotrophic lake in
Yunnan Province, China) is flat, with an average annual water depth of about 6.3 m, which was called the “lake center
platform” (LCP). Large areas of aquatic vegetation, including V. natans, was used to exist in LCP, it played important
roles in the lake ecological function, but has completely disappeared since 2003. So, we chose V. natans as experimen-
tal material, and set two kinds of sediment conditions to study the morphological and physiological responses of V.
natans under weak light of LCP and two kinds of sediment (clay and silt) environment, in order to explore the effect of
substrate improvement on the restoration of V. natans. The results showed that: (1) Under the extremely low light envi-
ronment, the survival number of V. natans decreased, and it also showed morphological and physiological responses to
stress. The biomass and length of leaf and rhizome decreased in both sediments, and the contents of carbon (C), soluble
carbohydrate and starch decreased, but the contents of free amino acid (FAA) and nitrogen (N) increased. The low light
intensity inhibited the growth of V. natans and caused some plant deaths. (2) The effect of weak light stress on leaves in
both sediments was greater than that on rhizome, which was shown in the increasing biomass ratio of rhizome and leaf.
The physiological stress response of leaves was relatively greater than that of rhizomes, which was reflected in the de-
crease in the ratio of N and FAA contents, and the increase in the ratio of soluble carbohydrate and starch contents.
(3) There were significant differences in the responses of V. natans to weak light environment under different sediment
conditions, which was shown below: the survival number, starch content and biomass of rhizome in clay group were
higher than those in sludge group, while FAA and N contents of leaves were lower. This attempt indicated that under
the current water quality environment, it was possible to achieve the restoration of submerged plants in the LCP by
combining with local sediment improvement.

Key words: Weak light stress; Sediment; Restoration of aquatic vegetation; Vallisneria natans



