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Abstract; In order to control soil erosion and maintain the eco-environmental quality in the water-level-fluctuation-zone in
Three Gorges Reservoir, riparian vegetating is an important measure among all possibilities. For riparian vegetating,
selection of appropriate plant species adapted to long-term submergence is crucial. To confirm whether Vetiveria zizanioides,
Acorus calamus, and Alternanthera philoxeroides are suitable plant species for riparian vegetating, a flooding simulation
experiment was conducted and the growth, biomass accumulation and survival of the three species subjected to 30d, 60d,
90d, 120d, 150d, and 180d full submergence were investigated. It was found that; (1) The three plant species showed
high tolerance to full submergence, 87.5% , 100% and 50% of all submerged plants of V. zizanioides, A. calamus and A.
philoxeroides after 180d submergence survived, respectively. (2) The three plant species possessed different underwater
growth ability. V. zizanioides grew slowly, the length and number of total leaves did not change significantly. A. calamus
kept producing narrower and longer leaf blades as compared with those of control plants. A. philoxeroides grew vigorously,
shoots elongated notably and new leaves formed quickly in less than 30d, however, the length of total shoots and the number
of total leaves did not increase significantly after any longer duration. (3) Submergence inhibited the biomass accumulation
of three plant species significantly, but the change of aboveground biomass and belowground biomass differed among the
three plant species. The aboveground biomass and belowground biomass of V. zizanioides did not change significantly during
its submergence duration, but the root/shoot ratio was slightly higher than that of control plants. The aboveground biomass
of submerged A. calamus plants decreased with the duration of submergence, but it was higher than that of control plants,
the belowground biomass of A. calamus decreased significantly with the duration of submergence, and their root/shoot ratio
was lower than that of control plants. The aboveground biomass of A. philoxeroides did not change significantly when it was
submerged in water, but the belowground biomass decreased greatly with the duration of submergence, and the root/shoot
ratio was lower than that of control plants. The results demonstrated that these three plant species were submergence-tolerant
and could be applied in riparian vegetating of water-level-fluctuation zone in Three Gorge Reservoir. Meanwhile, our results
also suggested that the survival and thus tolerance of these three species to submergence was associated with their
performance of underwater growth. Intensive underwater growth may have consumed more nutrient storage and decreased the
availability of energy for maintenance, which is crucial for survival. Limited underwater growth ability and sufficient

carbohydrate reserve may be important factors for selecting long-term submergence-tolerant species.

Key Words: Vetiveria zizanioides; Acorus calamus ; Alternanthera philoxeroides ; Three Gorges Reservoir Region; long-term

submergence; growth; survival
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Table 1  The survival of Vetiveria zizanioides, Acorus calamus and Alternanthera philoxeroides subjected to water submergence of

different durations

FE B Vegetati F7E % Survival (% )
egetation

30d 60d 90d 120d 150d 180d
FHWE Vetiveria zizanioides 100 100 100 100 100 87.5
B Acorus calamus 100 100 100 100 100 100
23 0> ¥ FE Alternanthera philoxeroides 100 100 90 90 60 50
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Fig. 1 Aboveground growth (mean + SE) of Vetiveria zizanioides, Acorus calamus, and Alternanthera philoxeroides subjected to water submergence of

different durations
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submergence of different durations
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Fig.3 The new leaves length/width ratio ( mean + SE) of Acorus calamus and newly formed internodes length (mean + SE) of Alternanthera

philoxeroides subjected to water submergence of different durations ( % % p <0.01)
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Fig.5 The root/shoot ratio (mean + SE) of Vetiveria zizanioides , Acorus calamus and Alternanthera philoxeroides subjected to water submergence of

different durations
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