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SRGEAM WA EEHETAY  BENEEFA
RERRR T Y g R AT ASR
gt et R S SR
KBAESRGEWRBRIMERLEHW. BT
MAEMESREMRE VR EEREIFE
7, AR FIH EWE 6.0 @ HBMASREN
ASEERR, BEREASBESE S HEM
AEBRGEMEFREMMEEET IR, LIk BF
M AR AT RENREEME S & EHE
&, B E SRS B SRS KT
L FRH
1.1 SRR

FE W7 F 31.28° ~ 31. 35°N, 120. 13° ~
120.27°E(E 1) ,"RPEK 6 km, Bt 0.3 ~ 1.5
km, I FRZ 6.4 km® , F4E/KAL 3. 07 m, 37K
1.60 m,2002 £ &K HR G, VKT N
2.10 m, EWE M BB A E A H 6.4 km® ¥ K
H8.4km’, HRESNBESHEESAUT
1*(120°14'25. 5"E,31°31'09. 6"N) ; 2*(120°14’
09.7"E,31°31'28. 2"N) ;3* (120°13'48. 1"E, 31°
31'54.4"N) ;4*(120°14'09. 2"E,31°31'10. 0"N) ;
5%(120°13'46. 5"E,31°31'38. 1"N) ;6 (120°13’
38.7"E,31°31'52. 7"N) ;7* (120°14'38. 4"E , 31°
30'50.1"N) ;8% (120°14'43.3"E,31°30'55. 3"N) ;
9%(120°1449.9"E,31°31'02. 4"N) ;10* (120°14’
54.3"E,31°30'39.6"N) ; 11¥(120°15'01.0"E,31°
30'44.5"N); 12*(120°15'07. 3"E,31°30'57. 6 "
N); 13*(120°15'13. 8"E, 31°30'20. 8"N) ; 14*
(120°15'37. 3"E,31°30’43. 7"N) ; 15* (120°16’
13.6" E,31°31'04.9"N) , F2009 43 H%|10 A
Xf 41t 15 ﬁﬁﬁ,ﬁ,%ﬁﬁT 8 WRH .
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Fig.1 The geographic location of Lake Wuli
and location of sampling station
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Ve R4S BB 4, RS % T OPIZE '
MILESSI %" 5z CARRER F1 OPIZE'™ % T g 41
R B, HEMAS RGN E FEERRH
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FRFEEAR, BEABE T LAENAESRSR
AR 2, o 3 B SR A % L 6 L DLk
XI55 R B R D BB A 5 AR X K A B
PE R AR 53 30 300 43 5 1~ T B 26 B K 4
W R LAt 2 45 SRR ) 5 e RS TR OF- 4 (R 0RO
PR IBAE R B ) D B4 .
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KEH . MFFARRFZEHTHEEL P/B F1 Q/B
(1), AXSZTHME " T8 hEp
IR, 45 A b B4 P2 W b ( www. fishbase.

org) o F IR RWARIERER B TRAF
R B EWAT.

F1 AEWESRS Ecopath AN EEAMBE S
Tab. 1 In and out parameters of the ecopath of Wuli Lake’ s ecosystem

TiRed EC] BRG ikt

AP

HFER/EYR EFREMBOR AR/ e

5 P/B(a™!) Q/B(a™!) EE P/Q
1 R LarC 3.958 0.504 0.674 3.200 0.095 0.211
2 Hibgfpkmzs  Othp 3.583 0.861 1.665 6.100 0.086 0.273
3 sk TapA 3.108 0.763 1.283 11.350 0.884 0.113
4 ComC 2.841 0.496 0.960 10. 693 0.202 0.090
5 4l CruC 2.902 0.584 1.130 12.300 0.472 0.092
6 # BigC 2.813  16.875 0.990 6.900 0.115 0.143
7 W OthF 3.067 1.114 2.155 11.000 0.602 0.196
8 i Silc 2.090  39.350 1.100 8.00 0.461 0.138
9 Eifrihfad HerF 2.219 1.510 0.987 7.100 0. 862 0.139

10 REMFMEER MacC 2.800 0.273 3.092 41.223 0.920 0.075

11 ks Moll 2.200  51.907 1.326 10. 600 0.148 0.125

12 HAbEHEhY OthB 2.100 4.130 5.130 101. 000 0.323 0.051

13 sy Zoop 2.000 8.524 36.201 120.934 0.898 0.299

14 YKKEY SubM 1.000 11.320 2.253 - 0.837 -
15 HEfgdEmYy  OhM 1.000  101.992 1.000 - 0.968 -
16 Y Phyt 1.000 9.796 261.700 - 0.230 -
17 WE Detr 1.000 11.600 - 0.556 -

T R AL RIS EL

1.3.4 Ecopath &I F1z

RAE R B A BEREESERUE
(Ecotrophic Efficiency, EE) A%/ F 0 ~1 2Z
2 ZESE AL AR AR, T s AR A Y
Ecowrite 5 Hc SR EHE 192k I8 K 5| FE 5L, 3% H
Pedigree BLHUOR PN BIE FIAL R B B . A
PR ERER B F X R TE £ 20% JEE M, R &
ik P/B,Q/B LR B M, (R RIThRR A 2
B ATy A S AR B A i A SR
%0 <EE<I,

2 HREWHE

AR T B 38 A 0y B R ) R A AR B A A O
Bl , AR B2 A SR R ik AR gT
A T A S RS Ecopath I BEH S
B AR A R g 177
2.1 EERFNEERIXA

SR SRR PR LA AR S RGBT
BRI Y R DUR B SR TS AT E R R R
2009 4T BB RER SR LK 2, &E IR0
I RE R LR 2, B RE RSN ¢/km
RNo
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#10.0%) Mk HAEME 1 ~ T REBERERN
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Fig.2 Flow diagram showing trophic flows in Lake Wuli
R2 AEBRZAFAEFREVHREEREBHE
Tab.2 Transfer efficiency of discrete trophic levels in the ecosystem %
BEERI B IR R I I v \ Vi Vi VI
Hped 6.7 3.2 4.1 2.8 2.2
e 10.0 3.1 4.3 3.1 2.2
B Eh 9.1 3.1 4.3 3.1 2.2 2.2 2.0

Pk B REJE L 0. 56
MG H AR (WEFRTEEFRRN) :4.8%
WEHARE (NERZTEEFRRN) 4.1%
S5 7%

2.2 BIBRANERXER

RAE B F 50 ( Mixed trophic impacts, MTI )
RN RGN EA R FREAH B Z 6] B
30 A A 2k & 25 il id Ecopath A7 /)
B, AR B H BB A S RAE & T RBA I E K
ZRUNE 3 Fi7R o

— RIS, @ R R N R, R4
Z 8] )3 4 BE o A ) B 3G I T A 5 KR 43 3
REZELN HAPGH B8 7 A B TR, X B 4%
M EE AR W . B & X H ATk
S HE TETHASONE , T 47 B2 0 25 X o Ath ) BB 4

7= A B A B ) S T A8OR  o AAJEL 3 T LA
B Y K AR A YRR BT B A Al R
R DIREREA IE WM. 7K AR A AR W AR )
TERER A 2% 18 b R BEAE T, IR 152 2|
VIGAE = M LR R MEER, B R
Geron LLBRE . WFBORUE B PEE Y, o
MAESRENREF RN 4E T IEHmEN,
XA T BB B SR R T BEXT AR R
GEiHAl 2 BN RELL ™ A T R R T K A
ShPIXT S R G R E R R RE 4L R IE T
i, 3R IR Sh 7 D TR
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Fig.3 Flow chart of trophic interaction in the system

AEOFIERRW , 5O R,

2.3 ABFRENEGBFTEURSEMBBEES
REHLLR

EYBESEPHERAESRENRFIES
BB RER R SR IR B R ORI
REERBESHEIIEI, EDRERDHERERE
(TQ) RFM R LM ML, B2 BT LM
AR L R AR B R R B, K3 T
DES , EEYEEL BT AENASREHFE
RN 3 459. 152 vkm' , RGEHI R E T H
(TPP) 4G4 2 691. 109 v/km® , 2% F R 5 i1
& (TR) &4k 2 010. 505 vkm® , i ZE N AR
G P RAEAE Y 3 447. 926 vk, BB R
5 R E R HAE N 1,339, 5 2004 4EF 51
HEARRGD M 2007 FEAMBATASRE " K
RSB A, TR W AR 25 R G /N T
PN ESRGEWMBL, 1M Finn's 35 58 7T
BRKE(FCL )  E#EAH(C) . REHEE
(SOD) J& FRIAABREWBME 2 H, BEE
(A) Finn's JEFRHE 5 (FCT ) WA T oA 35 4 2
BREMBUE.

3 g
2009 EFHBEMASREGE T 3 B RP
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A7 (ThRBZ 14 ~ ThRE4H 16) TH 3 (ThAE4
1 ~ThRE4H 13) Fiorff (FEJBDIRELH) o AEZSE
EREBRZAESREDRRANAEYEMEER
o)A EA B S FIET oA, BMRE R A
YVEMEERER TRHEFRENEYEMTE,
EAGRENEYRESTFE, WA SHMAES
RGECEAREER,

ABFFARYE ODUM #EH 24 MEHR I ES
RGN B 3 72047 T B
HBRGHIRE, 3 AN RSB E S W) R IE
MREEI MERTIMEMBEENES R
G. BB MRA B/ S E (TPP/TR) 2
MNESRERREFAERAERGERERER
HERR, AT REHWAES KGR TPP/TR >
1, T A B TPP/TR S HE (1. 339) KX
RGN TRE SRS, EERK KL E =, B
RERMARREN TREEMIHFE, (H2XF b HAth
PNKBAESRG, HEMAESRENRERE
BZERE . HIK, N BIEPF A BE R 73 BT i
RSB MEERRE R (C)  RERETR
$(SOI) \Finn’s $E¥ 35 % (FCI) . Finn’s $§¥# ¥
PIREVR A2 K 8 (FCL) P, #8485 (CI) AR
GAEIEE(SOI) BRRIERGE NI R B
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AR , HBUE S 2 G ) R ARG R 72 B AUIE
B, IZR SR E IR RN R AR 1850 A
0.277F10.119, B & Th RE4H 2 8] ) 3R & LA,
EENE, ZESRENREREAR, SHM
AT B WX IR ELAE LU AT LA e, i B I
A S ARG A BE AR RE A TF P  Z (] ; Finn
s fEIF YRR ERERSMEFREL 'Y
FERPF R B R RS, Y A
B ELBIR R, BRI 2 R R, T
BAESRSER Finn's P58 (FCI =0. 155)
I Finn's 73 RE B4R K B (FCL = 3. 393) 321
HEMESRELEIEB TR, TEBKES

BRBRBE

MU T BWESRE” WTUE 1, S
THEE IR, T 53 5 R B B | B A0 2K A
HYHEY BB ESREHMIN AN EY
B,XEAEY) T RO KKEESRES
(6], X ARAR A S R G H A D RE L 7™ A BT
T8, I BZAE SR G MR B A AR, B
W, E T2 RRRZE L, — 757 i 24
Bk EMY, T BUK YR , R R A
T A—HRREER R EY R,
AR o HAt A o 4 B 2 R A 2540

RIAEHESREEFR T ESBREEMESRG (TRAMRMET) LR
Tab. 3 Summary statistics of net flow in the model of ecosystem of Lake Wuli
and comparison with other ecosystems( Lake Qiaodao and Hangzhou bay)

FHESHL FE T it B s3] L EivA
BAR M SIS FER (TQ) 3459.152 5337.542 5191.520 t/km?
AR Mk & (TEX) 680. 604 3083.137 4139. 150 /km?
FHAEIN SR & (TR) 2010. 505 1131.544 2646. 650 t/km?
BT R G & (TDE) 2981.992 5990. 300 7345. 420 t/km?
FAEN RGBT E(T) 9132.254 15543. 000 19323. 000 /km?
BHAER S A= (TP) 3447.926 4436. 000 8294. 000 /km?
AR BB AT & (TPP) 2691.109 4214. 681 6785.800 t/km?
MR A PR/ T (TPP/TR) 1.339 3.725 2.563
BENRGE L& 680. 604 - - /km?
BB R B YR (TPP/TB) 10.431 - -
YR/ S AR (TB/TT) 0.029 - -
BAEYE(BRERE) 257.999 - - /km?
REEA) 0.267 0.334 0.315
Finn's JEH$5 % (FCI ) 0.155 0.241 0.250
Finn's S35 B 3842 4 BF (FCL ) 3.393 3.688 2.174
R E(Cl) 0.277 0.222 0.310
R G Z A BE (SOI) 0.119 0.087 0.350

T — RN RSCHR B PR H

AICH EwE BT A RGUEM, Bk % T B Fh
AR BN 2 PP AR AL 1 B .l T A
WEFE R 7 TR g B A Y AR B AL B
i, IR S0 18] B A i B a2 . iR o
T 1T AR IR ESRER S, X3 T
BAMIRES RGN BB, FUBR T BETEY
BELIBRPESRENRE., HEUFESNE
SEEHIHTT , FERIR K A S ) B S E oA A
SERE AT FE X , 78 B S O R AL R AR IC R 77
BRATEY R, BRI &, B IET
ER, A5 & M55 5, WA B 2
BEHANERN . 75h, DR P/B fl Q/B %
BUEIIZ 25 40 3 7K 3 F 5 AR A e b B33

W3, >R RE A2 B A i T B 2h e 4 I 2 80t
Bo W, EBIHBEd R, R B2 — P HE
SHEME S0, R s A E AR A AT
P, B 18 R EIH KA B R, AL BIA S
RGLEEH , AR ILA I T BE o

S 3k

(1] Z=308, B3 0. A EBE SRR R PN RS 1], W
TRl 1994,6(2) :136 — 143,

(2] {HERSC. FLEW 1951 EWNASF AR [I]. KAELEYET,
1962, 1(2) : 63 - 113.

(3] ZRWEBE, B e WAL K v JLRh B Ak 4 5 1 J8) 4 A8
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The preliminary research of energy flow model on Lake Wuli ecosystem

HUANG Xiao-feng', BING Xu-wen>*, CHEN Jia-chang® *

(1. College of Fisheries, Nanjing Agricultural University, Wuxi 214081, Jiangsu, China; 2. Fresh Water Fisheries Research
Center Chinese Academy of Fishery Science, Wuxi 214081, Jiangsu, China; 3. Key Laboratory of Genetic Breeding and
Aquaculture Biology of Freshwater Fishes, Wuxi 214081, Jiangsu, China; 4. Key Open Laboratory of Ecological Environment
and Resources of Inland Fisheries, Chinese Academy of Fishery Sciences, Wuxi 214081, Jiangsu, China )

Abstract: The study was based on the investigations of fishery resources and environment of Lake Wuli in
2009. Using the Ecopath with Ecosim software beta 6. 0, the mass-balance of Lake Wuli ecosystem is
constructed to analyze the main biomass flows and trophic flows. The model consists of 17 functional groups,
which are Large culters, Other piscivorous, Tapertail anchovy, Common carp, Crucian carp, Bighead carp,
Other fishes, Silver carp, Herbivorous fishes, Macrocrustaceans, Molluscs, Other benthos, Zooplanktons,
Submerged Macrophytes, Other macrophytes, Phytoplanktons, Detritus. Each group represents organisms with
a similar role in the food web, and the functional groups cover the main trophic flow in the ecosystem.
Through network analysis, the ecosystem of Lake Wuli reached maturity in 2009. Trophic levels of the
compartments vary from 1.00 to 3.958 6. The system net work is mapped into a linear food chain and six
discrete trophic levels are found with a mean transfer efficiency of 4. 4% from detritus and 5. 1% from the
primary producers within the ecosystem. The geometric mean of the trophic transfer efficiencies is 4.9% . In
the course of energy flow, the proportion of total flow originating from detritus is 56% . and that from the
primary producers is 44% . The parameters of this ecosystem: Total primary production/total respiration
(TPP/TR), Connectance Index (FC), Ascendancy(A), Finn’s cycling index (FC), Finn’'s mean path
length (FCL) and System Omnivory Index ( SOI) are: 1. 339, 0.277, 0.267, 0. 155, 3.393, 0. 119
respectively.

Key words: Ecopath model; biomass; energy flow; Lake Wuli
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