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Impacts of aquatic environment protection oriented fishery on the structure of
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Abstract: A study was conducted in 2000 to evaluate impacts of an aquatic environment protection oriented ( AEPO)
fishery on the structure of food web in Lake Qiandaohu. The AEPO fishery was based on the stocking of silver and bighead
carps and the removal of predatory fish and was designed to improve our understanding of ecosystem dynamics to prevent the
recurrence of cyanobacterial bloom occurring in 1998 and 1999 and to improve water quality in the Lake Qiandachu. We
constructed Ecopath models of the lake ecosystem for 1999 and 2000, respectively, to compare and analyze quantitatively
the changes of the food web structure before and after the implementation of AEPO fishery in the lake. The results showed
that AEPO fishery resulted in a reduction of ice fish and common carp biomass and an increase of Culters (esp. , Culter
mongolicus) , Xenocypris and Sinibrama biomass, etc. , reducing the niche overlap of both preys and predators in the
ecosystem. In addition, The AEPO fishery enhanced the bottom-up effects of bighead carp and silver carp on predatory fish
such as Elopichthys and Culters, reduced the suppressing effects of Elopichthys on Culters, of Culters on shrimp, ice fish
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and common carp, and of ice fish on zooplankton, and enhanced the inhibitory impacts of bighead carp on ice fish,
Sinibrama and common carp. These effects of AEPO fishery, making the food web structure optimal such as increasing
detritivorous fish like Xenocypris, can result in the enhancement of nutrient recycling and reutilization, eventually leading

to the enhancement of purification capability of the lake ecosystem.

Key Words: Lake Qiandaohu; Ecopath; aquatic environment protection oriented ( AEPO) fishery; structure of food web ;
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MRl 1999 ETRBHESREERBERGANGIT SR
Appendix 1 Basic input and estimated parameters of L. Qiandaohu ecosystem model in 1999

a4 B WER . o g pe KA WRE EFR RR
Group Biomass Catch UN/Q Q P Consumed
Elopichthys 0.515 0.299 0.980 3.62 0.592 0.271 0.200 1.864 0.505 -
Culter 1.059 0.597 1.054 3.83 0.986 0.275 0.200 4.055 1.116 0.503
Pseudolaubuca 0.165 0.109 1.170 3.97 0.998 0.295 0.200 0.655 0.193 0.084
Icefish 1.543 1.234 2.000 20.66 0.988 0.097 0.200 31.870 3.086 1.814
Bighead carp 0.873 0.283 1.299 7.53 0.986 0.173 0.300 6.576 1.134 0.836
Silver carp 1.105 0.454 1.503 10.19 0.987 0.147 0.410 11.260 1. 661 1.185
Common carp 0.531 0.279 1.035 3.55 0.984 0.292 0.200 1.884 0.550 0.261
Xenocypris 0.615 0.547 1.360 14.70 0.976 0.093 0.410 9.041 0.836 0.27
Sinibrama 0.732 0.518 1.360 14.70 0.969 0.093 0.410 10.753 0.996 0.446
Other fish 0.353 0.279 1.198 12.00 0.982 0.100 0.200 4.238 0.423 0.136
Shrimp 0.504 0.199 1.830 24.40 0.950 0.075 0.700 12.307 0.922 0.678
Mollusk 1.426 0.199 2.400 19.20 0.950 0.125 0.400 14.150 3.422 1.482
Meiobenthos 0. 890 - 4.030 201.5 0.950 0.020 0.940  179.426 3.587 3.409
Zooplankton 45.672 - 15.81 316.2 0.058 0.050 0.650 14441.49 722.074 41.848
Phytoplankton 45.198 - 200.75 - 0.876 - - - 9073.499  7952.126
Benthic Producer 0.819 - 80.00 - 0.500 - - - 65.52 32.742
Detritus 17.15 - - - 0.586 - - - 11416.11 6691.748

HFR2 2000 £TBHESRERBERGANGITSER
Appendix 2 Basic input and estimated parameters of L. Qiandaohu ecosystem model in 2000

4 Ay iR REME  WRE AUR e
Group Biomass Catch P/B /B EE pre UN/Q Q P Consumed
Elopichthys 0.284 0.16 0.980 3.62 0.592 0.271 0.200 1.027 0.0377 -
Culter 1.556 0.88 1.054 3.83 0.637 0.275 0.200 5.959 2.064 0.166
Pseudolaubuca 0.281 0.19 1.170 3.97 0. 809 0.295 0.200 1.115 0.545 0.080
Icefish 0.302 0.24 2.000 20. 66 0.932 0.097 0.20 6.233 0.321
Bighead carp 2.839 0.24 1.299 7.53 0.765 0.173 0.300 21.378 6.257 2.580
Silver carp 3.675 0.33 1.503 10.19 0.631 0.147 0.410 37.448 2.285 3.155
Common carp 0.522 0.27 1.035 3.55 0.712 0.292 0.200 1.855 0.217 1.111
Xenocypris 0.801 0.71 1.360 14.70 0. 856 0.093 0.410 11.778 2.022 0.220
Sinibrama 1.395 0.99 1.360 14.70 0.923 0.093 0.410 20.512 3.974 0.764
Other fish 0.501 0.39 1.198 12.00 0.870 0.100 0.200 6.006 0.416 0.126
Shrimp 0.147 0.22 1.830 24.40 0.950 0.075 0.700 3.59% 1.596 0.037
Mollusk 1.823 0.22 2.400 19.20 0.950 0.125 0.400 18.080 1.548 1.929
Meiobenthos 1.438 - 4.030 201.5 0.950 0.020 0.940 289.769  38.289 5.506
Zooplankton 31.43 - 15.81 316.2 0.061 0.050 0.650 9938.166 162.859 30.068
Phytoplankton 29.947 - 200.75 - 0.915 - - - 4103.33 5502. 875
Benthic Producer 1.125 - 80. 00 - 0.500 - - - 306. 16 44.995
Detritus 11.84 - - - 0.611 - - - 6582.905 4769.992
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