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Effects of Harvest Intensity on Myriophyllum Aquaticum Growth
and Water Purification

YU Xin-hui!, WU Xiao-dong'?, GE Xu-guang'?, GUI Zhi-fan'?,
ZHOU Meng-die!, BIAN Ling-ling', LIU Lian'

(1. College of Urban and Environmental Sciences, Hubei Normal University, Huangshi 435002, P.R.China;
2. Huangshi Key Laboratory of Soil Pollution and Control, Huangshi 435002, P.R.China)

Abstract: Myriophyllum aquaticum, is an invasive species, but commonly used in ecological treatment of
sewage and control of agricultural non—point pollution because it is fast growing, highly adaptable and easily
reproduced. In this study, we explored the effects of harvesting intensity on M. aquaticum and water
quality under controlled laboratory conditions, aiming to provide a reference for management of alien
species. The experiments were carried out from March 31 to July 16, 2018 in plastic buckets (height:
70cm; diameter: 40cm) and 30 M. aquaticum plants (height: 14—16 cm) were planted in each bucket. Five
harvesting intensities (15%, 30%, 45%, 60% and 75%) were set with a 0% harvest intensity group as the
control, trials were run in triplicate and plants were harvested when they reached the top of the bucket.
Nine M. aquaticum plants were randomly selected for height measurement every 5 days before harvesting
and plant height, branch number and the length of new branches was measured every 10 days after harvesting.
Measurements of SS, TN, TP, Chl—a were carried out to determine water quality one day before harvesting,
and growth parameters, stocking crop, and stem diameter were measured after the experiment. Results
show that: (1) Harvesting had a significant effect on recovery of shoots and plant height of M. aquaticum.
In the control group, the ultimate plant height reached 187.0 cm, and a canopy formed on the water surface.
Plants in the low and medium intensity harvest groups (15% , 30% and 45%) all recovered within 20 days
after the first harvest, and some plants actually grew better after low intensity harvesting. The recovery rate of
plants in the high harvest intensity groups (60% and 75%) were 80.68% and 62.00%, much lower than that
of the low and medium intensity harvest groups. After the second harvest, the recovery rates were 91.44%
for the low intensity groups, 76.09% for the medium intensity group and 42.22% for the high intensity
groups, and plants in high intensity groups did not recover by the end of the experiment. With increased
harvest frequency, the recovery time of branches is longer. (2) Harvesting reduced the number of new
branches of M. aquaticum. Control group plants had the largest number of new branches (6.9 per plant),
while harvest intensities of 15%, 30%, 45%, 60% and 75% yielded plants with 4.3, 4.0, 3.6, 2.2 and
1.8 new branches, respectively. (3) Harvesting significantly reduced the biomass of M. aquaticum. The
biomasses of the 15%, 30%, 45%, 60% and 75% groups were, respectively, 10.11%, 3.23%, 2.47%, 2.29%
and 0.80% of the control group. (4) The harvest of M. aquaticum had a significant impact on water quality.
Total nitrogen (TN) and total phosphorus (TP) in the water decreased after harvest, and the harvest intensity
and frequency significantly affected nitrogen and phosphorus concentrations. The levels of TN and TP
after the second harvest for each harvest intensity (15%, 30%, 45%, 60% and 75% ) decreased, respectively,
by 13.63% and 24.82%, 12.90% and 22.87%, 8.24% and 25.04%, 6.66% and 34.91, 9.64% and 17.64%
compared with decreases after the first harvest. The harvest intensity also affected the suspended
solids and Chl—a concentration in the water, which increased markedly in the high intensity treatments. To
summarize, harvesting controls M. aquaticum growth and, for effective maintenance of water quality, we
recommend harvesting M. aquaticum two or three times annually at a low intensity (15%—30%)

Key words: Myriophyllum Aquaticum; harvest intensity; growth; water quality



