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Fig.1 Study area and location of survey transects
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Fig.3 Distribution of E. nuttallii along the riverbank
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Ecological Regulation of Elodea nuttallii Overgrowth in the Middle Hanjiang River
LI Jian'?, DING Hong-liang?, YAN Jian*, CAO Yu?®, YIN Wei'?

(1. Changjiang Water Resources Protection Institute, Wuhan 430051, P. R. China;
2. Key Laboratory of Ecological Regulation of Non—point Source Pollution in Lake and Reservoir Water Sources,
Changjiang Water Resources Commission, Wuhan 430051, P. R. China;

3. Hanjiang Water Conservancy and Hydropower (Group) Limited Liability Company,
Wuhan 430048, P. R. China;

4. Hubei Hanjiang Wangfuzhou Hydropower Development Limited Liability Company,
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Abstract: In recent years, a new ecological phenomenon has appeared in the Danjiangkou—Wangfuzhou
section of the middle Hanjiang River. There is an overgrowth of aquatic plants and the dominant species is
the exotic submerged macrophyte, Elodea nuttallii. The overgrowth of the aquatic weed has a severe impact
on the Hanjiang River aquatic ecosystem health and the operation of Wangfuzhou hydropower station. Few
studies have been reported on the ecological control of excessive E. nuttallii growth. In this study, we
explored the growth and spatiotemporal distribution of E. nuttallii by field investigation and controlled
experimental observation and analyzed the key environmental factors and their thresholds for E. nuttallii
growth. Then, based on the response relationship between E. nuttallii growth and key habitat elements, we
constructed an ecological regulation scheme to control E. nuttallii overgrowth. Results show that water
depth, light intensity, water temperature and velocity were key factors affecting the growth and distribution
of E. nuttallii. The critical water depth for the formation of a single dominant community of E. nuttallii near
the riverbank was 3.0—3.5 m. The light intensity threshold for the deepest water depth of E. nuttallii growth
was 400—500 Ix. The water temperature range for the growth of E. nuttallii was 3—-30°C, and the water
temperature of 10°C may be the threshold from slow growth to fast growth of E. nuttallii. The critical flow
velocity affecting the growth of E. nuttallii was about 0.14 m/s, and the higher the flow rate, the more un-
favorable for E.nuttallii growth. In conclusion: (1) After increasing the water level of Danjiangkou reser-
voir, changes in water discharge and temperature from the reservoir resulted in the overgrowth of E. nut-
tallii. Therefore, control of E. nuttallii overgrowth is feasible using ecological scheduling of the discharge
from Danjiangkou reservoir. (2) According to the germination and colonization rules, spring and late au-
tumn are the best time to carry out ecological scheduling to control the overgrowth of E. nuttallii. During the
ecological scheduled discharge, the peak flow of Danjiangkou reservoir is recommended to be no less than
1 500 m?/s, or 2—3 times the minimum flow discharge. The duration of each scheduled release should be no
less than 5 days and the release should be scheduled no less than twice.

Key words: Elodea nuttallii; ecological regulation; overgrowth control; light intensity; flow discharge;

Hanjiang River



