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Abstract: In order to clarify whether rice-aquaculture integrated cultivation modes can effectively con-
trol weeds for a long term, a total of 48 sampling sites with six main kinds of rice-aquaculture integrated
cultivation modes, including rice-duck, rice-crab, rice-crayfish, rice-fish, rice-turtle, and rice-loach/
mud eel, were investigated. Comprehensive infestation index, species diversity, the composition of
weed communities and soil seed banks were comparatively analyzed using multivariate statistical analy-
sis. The results showed that in one to three years after the implementation of the rice-aquaculture inte-
grated cultivation, the comprehensive weed dominance and seed bank density decreased, mostly under

the rice-duck farming system, followed by rice-crab system for comprehensive weed dominance and by
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rice-fish for seed bank density. However, after being implemented for four to five years, the weed infes-
tation aggravated with increasing seed bank size and comprehensive weed dominance, and weed control
effect markedly decreased. The comprehensive weed dominance and seed bank size increased 28.8%
and 25.3%, respectively, after four to five years of implementation under rice-loach/mud eel farming
system compared with conventional rice cropping system. After implementation of the rice-turtle and
rice-loach/mud eel farming systems for four to five years, the weed infestation became more serious,
and the comprehensive weed dominance of grass, broadleaf and sedge weeds increased by 42.4%,
12.3%, 0.7%, and 31.5%, 27.7%, 38.1%, respectively. After being implemented for more than five
years, in rice-duck fields, the comprehensive weed dominance of broadleaf weeds decreased by 65.0%,
while the comprehensive weed dominance and seed bank density of grass weeds increased by 80.5%
and 66.6%, respectively, and grass weeds succeeded into the dominant populations. In rice-crayfish
fields, the comprehensive weed dominance of sedge weeds and broadleaf weeds increased 17.8% and
45.0%, respectively. In rice-crab fields, the comprehensive weed dominance of sedge weeds, broadleaf
weeds and grass weeds increased 22.7%, 35.3% and 29.0%, respectively. Overall, under the selection
pressure of long-term implementation of the same rice-aquaculture integrated cultivation, weed commu-
nity quickly succeeded, and weed infestations demonstrated a fluctuated trend of first decrease and in-
crease late. Long-term implementation of a single rice-aquaculture integrated cultivation was not condu-
cive to the long-term weed control in fields. Therefore, we proposed that integrated control measures
should be adopted to deplete soil seed bank.

Key words: rice-aquaculture integrated cultivation pattern; composition of weed community; harmful-

ness of weed; influence factors; selective pressure
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Fig. 1 Change of comprehensive weed dominance with time under different rice-aquaculture integrated cultivation modes
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Fig. 2 Change of three different types of weeds with time under different rice-aquaculture integrated cultivation modes
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Fig. 3 Change of weed seedbank densities with time under different rice-aquaculture integrated cultivation modes
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Fig. 4 Change of weed seedbank densities for three different weed types over time under

different rice-aquaculture integrated cultivation modes
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Fig. 5 Two-way cluster map of weed community composition under different rice-aquaculture integrated cultivation modes
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