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1 1999 2000
Tab.1 Food Web Compartments in Lake Qiandaohu of 1999 and 2000
Group No. Group name Species in group
1 Elopichthys Elop ichthys bambusa
2 i Culter fif] Culter alburnus, %1 ], 5 BAH Culter dabryi dabryi
3 Pseudolaubuca Pseudolaubuca sinensis
4 Tcefish
5 Bighead carp
6 Silver carp
7 Common carp
8 Xenocypris X}emy)cypy ris davidi, Xenocypris microleps, Distoech—
odon tumirostris
9 Sinibram a
10 Other fish c ?zenop hary ngodon idellus, , Megalobram/z amblycep ala,
arassius auratus, My lop hary ngodon p iceus
11 Shrimp
12 Mollusk )
13 Meiobenthos s
14 Zooplankton
15 Phytoplankton
16 Benthic Produ cer
17 Detritus
2 1999
Tab.2 Basic Input and Estimated Parameters for Lake Qiandaohu Ecosystem Model in 1999
P/B Q/B P/Q
Group Biomass Catch EE UN/Q Q P Consumed
Elopichthys 0.515 0.299 0.980 3.62 0.592 0.271  0.200 1. 864 0. 505 —
fif] Culter 1.059 0.597 1.054 3.83 0.986 0.275 0.200 4.055 1.116 0. 503
Pseudolaubu ca 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
Shrim p 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 0.65014441.49 722.074 41. 848
Phytoplank ton 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
3 2000
Tab.3 Basic Input and Estimated Parameters for Lake Qiandaohu Ecosystem Model in 2000
P/B Q/B P/Q
Group Biomass Catch EE UN/Q Q P Consumed
Elopichthys 0.284 0.16 0. 980 3.62 0.592 0.271  0.200 1.027 0.037 7 —
fif] Culter 1. 556 0.88 1.054 3.83 0. 637 0.275 0.200 5.959 2. 064 0. 166
Pseudolaubu ca 0.281 0.19 1.170 3.97 0. 809 0.295 0.200 1. 115 0. 545 0. 080
Tcefish 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
Shrim p 0. 147 0.22 1.830 24.40 0. 950 0.075 0.700 3.594 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
Phytoplank ton 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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2 . a), 33 23% ,

2.1 29. 65%, 35 69%,
1999 2000 30 60% (through
(ETL) 1 1 , 1999 2000 put) 1999 35285 t/(km” * a) 2000

( B112) BV TR LT TR, 24271 t/(km® * a)
ETL 1999 385 2000 5 1999 2000
361, i) ETL MM 3. 56 [% % 3 39 LA Tab.5 Ecosystem Properties of Lake
2 74 2 61 Qiandaohu in 1999 and 2000
4  Ecopath
( ) s 4 , 1999 Parameter (\lfglgugf)z (\éi(i)})u(;:) U nits
11 50 0%).

2000 H(48- 74% ) Sum of all consumption 14729.56 10362.92 t/(km2* a)
jg r A Sum of all exports 4729.358 3041.657 t/(km?* a)
sl o 020004 (R
30k Z Sum of all respiratory 4409.623 3060.115 t/(km?* a)

x| B flows
® 2.5+ ;'
i1 2.0} 7 )
15LF g Sum of all flows into 11416.11 7806.801 t/(km2* a)
T é detritus
1.0+ g
0517 g .
0.0 A | ) ) & | ) Total system through-  35285.0 24271.0 t/(km”* a)
Com ow B KIS e put
1 1999 2000 Sum of all production 9878.0 6625.0 ¢/ (km** a)
Fig.1 Variation of Trophic Levels of the Major Economic
Fish Between 1999 and 2000 in Lake Qiandaohu ?/}Ilza:até;)phw fevel - of 274 2.61
/
4 1999 2000 (
Gross efficiency ( catch/ 0.000 547 0. 000 794
net P.P.)
Tab.4 Catch by Trophic Levels of Lake
L . ) (P,) ).
Qiandaohu in 1999 and 2000 Cabulated total net 9138.98 6101.772 t/(km2* a)
1999 2000 P.Pp.
TL catch P catch 7 /
t/(km?2 * : © t/(km2e : © (P,/R)
(k" 9 (kn " @) Total P. P./total 2.073 1994
\Y% 0.043 0. 86 0.013 0.27 respiration
\Y 0.520 10. 41 0.462 9.53 /
il 2.498 50.0 2.009 41. 46 (Pg)
I 1.935 38.73 2362 48.74 Total P.P. /total 8308 8163
’ ’ ’ biomass
1 0 0 0 0
T otal Biomass/ total 0. 003 0. 003

2.2 ( through put

) )
Total biomass ( exclw 102 78. 065 t/km?
1999 2000 ding detritus)
5 5 , 1999 2000
Total catch 4.997 4. 847 t/(km2* a)
, 1999 9 878. 0t/ ) 0.227 0.23
Connectance Index
(km®* a), 2000 66250 t/(km® * a),
32. 93% ;1999 9 138. 98 System Omnivory Index 0. 064 0. 062
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ANALYSIS ON THE EFFECTS OF AQUATIC ENVIRONMENT
PROTECTION ORIENTED (AEPO) FISHERY ON THE CHARACTERISTICS
OF LAKE QIANDAOHU ECOSYSTEM

LIU Qigen"’, WANG Ywho', CHEN Liqiao’, LIU Gue-dong'
(1. Key Laboratory of Aquatic Genetic Resources and Utilization, Ministry of Agriculture, Shanghai Ocean University,

Shanghai 201306, China; 2. School of Life Science, East China Normal University, Shanghai 200092, China)

Abstract: In this study we constructed two Ecopath models representing the Lake Qiandaohu ecosystem of
the year of 1999 and 2000, respectively, for the quantitative comparison and analysis of the effects of Aquat
ic Environmental Protection Oriented( AEPO) Fishery which was begun to be carried out in 2000, on the
characteristics of the lake ecosystem. AEPO fishery was considered to be a type of ecological fishery mode
that was designed based on the principles of nor-classical biomanipulation and the consumer-driven nutrient
recycling theory of ecological stoichiometry. The main technology of it was the stocking of silver and big-
head carps and the control of predatory fish, which could not only promote the survival of the stocking fish,
but also increase the benthic detritivorous fish. The results showed the implementation of AEPO fishery re
duced the ETL of top predators, such as the ET Ls of Elop ichthys and Erythroculter decreased from 3 85
and 3 56in 1999 to 3 61 and 3 39 in 2000, respectively. T he trophic levels of catch in the lake had also
changed, i e., the catch had changed from Trophic Level III (50 0%) in 1999 to Trophic Level 11
(48. 74% ) in 2000, which further led to the drop of average ET L of the whole fishery from 2 74 in 1999 to
2 61 in 2000. Both ecosystem productivity and ecosystem size of Lake Qiandaohu in 2000 were lower than
those in 1999, i. ., the ecosystem productivity of the lake decreased from 9 878 0 t/(km” * a)in 1999 to 6
625 0 t/ (km® * a) in 2000 with 33 23% decline, while sum of all consumption, sum of all exports and sum
of all respiratory flows were decreased by 29 65%, 35. 69% and 30 60%, respectively. Moreover, total
system throughput reduced from 35285 t/(km” * a) in 1999 to 24 271 t/ (km’® * a) in 2000. Indices which
indicate the maturity of an ecosystem(e.g. decline of Po/ R and Pp/ B, increase of FCI and Finn’ s average
path length) all showed that the aquatic ecosystem of Lake Qiandaohu was more developed in 2000 than in
1999.

Key words: Lake Qiandaohu; Ecopath Model; Aquatic Environment Protection Oriented ( AEPO) fisher

y; function; development



