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Tab.1 Input and output parameters of Ecopath model in the shellfish pond

e o T G VT S e T I
14 Group name Biomass(B)/ Production/ Consumption/ ?‘-5&%; HCWJ AR
2 . . Effective  Unassimilated  Input food/[ g/
(g/m~) Biomass(P/B) Biomass(Q/B) efficiency  consumption  (m” + 150 d) |
SCUE Meretrix petechialis 429. 60 1.37 29.00 0. 839 0.2
HUA Cyclina sinensis 861. 10 1.27 25.00 0. 905 0.2
el Tegillarca granosa 886. 30 1.34 28.00 0. 857 0.2
JEEAR 4 Macrobenthos 0.50 2.31 7.69 0 0.4
KILIRIEBHY) Macrozooplankton 0.40 27.45 91.55 0 0.4
INBUPE 3% Microzooplankton 1.35 79.43 264. 50 0.219 0.4
JEEWI4H A Benthic bacteria 19. 50 27.48 91.55 0. 004 0.4
TR Bacterioplankton 19.00 27. 45 91.55 0. 540 0.4
INBUPE RIS Micro-phytoplankton 242.30 309. 60 0.549
TR AEY) Nano-phytoplankton 60. 55 389. 40 0.499
W& Ulva prolifera 750. 00 45.90 0.022
fh ¥y Fish meal 72.08 0.780 72.08
KA JE Detritus in water 117.70 0.093 0
JIEJFi % JE Detritus in sediment 14. 40 0. 150 0
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%2 GAFMESRE Ecopath HRMEFH N NEE
Tab.2 Input and output parameters of Ecopath model in the shrimp-shellfish pond
T v S e
Yifie4d] Group name Biomass(B)/ Production/ Consumption/ %5&%_ L[ﬁ% LTPN=Es
5 . R Effective  Unassimilated  Input food/[ g/
(g/m”) Biomass(P/B) Biomass( Q/B) efficiency  consumption  (m? - 150 d) |
SCHA Meretrix petechialis 380. 40 1.35 29. 00 0. 851 0.2
W4 Cyclina sinensis 728. 00 1.10 25.00 0.953 0.2
el Tegillarca granosa 666. 10 1.33 28. 00 0.859 0.2
LY IEXFER Litopenaeus vannamei 35.88 4.05 13.49 0.462 0.2
JEEAI3h %) Macrobenthos 0.50 2.31 7.69 0. 000 0.4
KI5 Macrozooplankton 0.40 27.45 91.55 0.441 0.4
INBYPE B Microzooplankton 1.35 79.43 264. 50 0.274 0.4
JEMIZH 2 Benthic bacteria 19.50 27.48 91.55 0. 094 0.4
R4 Bacterioplankton 19. 00 27.45 95.55 0. 660 0.4
INBUPEERE Y Micro-phytoplankton 242. 30 309. 60 0.447
TR PE RS Nano-phytoplankton 60. 55 389. 40 0. 406
WE Ulva prolifera 500. 00 45.90 0.023
Y R AC A4l Shrimp feeds 286. 10 0.981 286. 10
JKAK#EJE Detritus in water 302. 00 0.082 0
JEE T JE Detritus in sediment 1 145. 00 0.039 0
®3 NMEBRFESREZHAESWEBER
Tab.3 Ecosystem consumer food composition matrix in the shellfish pond
N 3 Predator
BB Prey 1 2 3 4 5 6 7 8
SCHA Meretrix petechialis
T4 Cyclina sinensis
Jemlt Tegillarca granosa
JEMI 34 Macrobenthos
KIIEEBh%) Macrozooplankton
INBUPE BN Microzooplankton 0. 64
JEWIYH R Benthic bacteria 0.55
T 40T Bacterioplankton 0.08 0.780
INBUPE PR Micro-phytoplankton 0.70 0.70 0.70 0.05 0.095
TORIEEAE Y Nano-phytoplankton 0.20 0.20 0.20 0.01 0. 020
W& Ulva prolifera 0.04 0.02
i Fish meal 0.05 0. 005 0.01 0.02
JKARRE)E Detritus in water 0.10 0.10 0.10 0.01 0.15 0. 100 0. 05 0. 88
JEE T JH Detritus in sediment 0.40 0.94 0.10
B3t Sum 1.00 1.00 1.00 1.00 1.00 1. 00 1. 00 1.00

T R P RUE AR 2 A= Y O AR £ AL W) D R 2 A B W LI T B o7 9 EE 1R, 3 B BB R R T AR AL ) R B R
Lo3Cg s 2. W5 3. Jelits 4. RREshY s 5. REGFEWEsh Y ; 6. NRLFEUE S 7. IEHIANE 5 8. PRI ANG .

Notes: Values entered in the columns represent the proportion of each prey group in the predator’s diet, no values in the columns represent a

predation-free relationship between functional groups; 1. Meretrix petechialis; 2. Cyclina sinensis; 3. Tegillarca granosa; 4. Macrobenthos;

5. Macrozooplankton ; 6. Microzooplankton; 7. Benthic bacteria; 8. Bacterioplankton.
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Tab.4 Ecosystem consumer food composition matrix in the shrimp-shellfish pond

W Predator

WA # Prey

1 2 3 4 5 6 7 8 9
SCHE Meretrix petechialis
HWs Cyclina sinensis
Jedlt Tegillarca granosa
FLENIERTER Litopenaeus vannamei
JEEME Bl Macrobenthos
KBV 5hY) Macrozooplankton 0.01
INRUVR IS ) Microzooplankton 0.01 0.67
JEEHG4H # Benthic bacteria 0.10 0.55
I B Bacterioplankton 0.10 0.08 0.82
INBUPEIEREY) Micro-phytoplankton 0.7 0.7 0.7 0.05 0.10
TR PR IR Y Nano-phytoplankton 0.2 0.2 0.2 0.01 0.02
W5 Ulva prolifera 0. 05 0.04 0.02
X ERECA L Shrimp feeds 0.58
JKARHEJE Detritus in water 0.1 0.1 0.1 0.05 0.01 0.17 0. 06 0.05 0.95
JIE i )H Detritus in sediment 0.10 0.40 0.95 0.05
BT Sum 1.0 1.0 1.0 1.00 1.00 1.00 1.00 1.00 1.00

TE P BB AR B B 25 A WD RE e £ 2 A= W D R 2H i £ W 2L o BT o 9 LU AR/, R T A BUE R DI REZH IR I B G R
L300 2. 0G5 3. YRl 4. JLANIERSOT; 5. RIS 6. KBITR sy ; 7. /NEIPEIR sl Yy 5 8. JEWNANTR 5 9. IR UFEN TR

Notes: Values entered in the columns represent the proportion of each prey group in the predator’s diet, no values in the columns represent a
predation-free relationship between functional groups; 1. Meretrix petechialis; 2. Cyclina sinensis; 3. Tegillarca granosa; 4. Litopenaeus vannamei;
5. Macrobenthos ; 6. Macrozooplankton; 7. Microzooplankton; 8. Benthic bacteria; 9. Bacterioplankton.
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113, 300k 2,14, 351055 3,15, Jedif; 4. FLANEXS IR 5.16. Iz ; 6.17. REGRHEIY; 7.18 . /NEITRIEEY); 8.19 . IR0 14 ;
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1, 13.  Meretrix petechialis; 2, 14. Cyclina sinensis; 3, 15. Tegillarca granosa; 4. Litopenaeus vannamei; 5, 16. Macrobenthos;
6,17. Macrozooplankton; 7,18. Microzooplankton; 8,19. Benthic bacteria; 9,20. Bacterioplankton; 10,21. Microphytoplankton; 11,22. Nano
—phytoplankton; 12,23. Ulva prolifera.

E1 2WMESREXEDFHSH

Fig.1 Key species analysis of the two ecosystems
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W BARAE Positive
M ERAIERA Negative

8. U4l Bacterioplankton
l 9. /NEIEWHEY) Micro—phytoplankton
11. & Ulva prolifera
13. /KB Detritus in water
14. JEAMSE Detritus in sediment

6. /NEHFNYI Microzooplankton
7. IRME4HE Benthic bacteria

4. IBWiEhY) Macrobenthos
5. KB WHM) Macrozooplankton

1. XX Meretrix petechialis
3. Vel Tegillarca granosa

2. FME Cyclina sinensis

12. &%} Fish meal

1. 3C¥8 Weretrix petechialis
2. FW8 Cyclina sinensis
- 3. VM Tegillarca granosa
B & 5% Macrobenthos
5. KIF W) Macrozooplankton
6. NEIPEWSI Microzooplankton
B 7. %4 Benthic bacteria
Il 8. VRU4HE Bacterioplankton
| 9. /INRFHHEY) Micro—phytoplankton
10. HAFHHAEY) Nano—phytoplankton
11. ¥& Ulva prolifera
12. fa¥} Fish meal
13. JKAEBEJE Detritus in water
14. JEJRPEJB Detritus in sediment

. 10. B FRIEHEY) Nano—phytoplankton

B2 NMEBRESRENESERUHESN
Fig.2 Mixed trophic impact analysis of the shellfish pond ecosystem

B FiR{EH Positive
B HRIER Negative

15. JRAPESE Detritus in sediment

10. /NEURHAEY) Micro—phytoplankton
14. JK/EREJB Detritus in water

9. BF4H T Bacterioplankton
| 1L BUMFIHY Neno-phytoplankton
13. dFAe-&/E8l Shrimp feeds

12. %8 Ulva prolifera

7. NEYEREENY Microzooplankton
8. JRWi4H T Benthic bacteria

6. RIFHEIY) Macrozooplankton

4. LOEMHF Litopenaeus vannamei
5. J&WiZIY Macrobenthos

1. 3C¥4 Meretrix petechialis

l 2. 35U Cyclina sinensis
-. 3. Yl Tegillarca granosa

1. 3CU8 Meretrix petechialis
[ | 2. FW Cyclina sinensis
[ ] 3. VBl Tegillarca granosa
Il R B B < UYREERTER Litopenacus vannamei

5. &Mz Macrobenthos
.. . 6. REFH Y Macrozooplankton
7. /NI HFNY) Microzooplankton
[ ol I 8. JE#iZHEE Benthic bacteria
I . 9. FI#4 R Bacterioplankton

1
[ [ [ . [ | [ 10. /NEIYRYEHES) Micro-phytoplankton
11. PARFYHEY) Nano—phytoplankton
12. W& Ulva prolifera

|
[ | .=- | BER: ) Shrimp feeds
|| 14. 7KAWEB Detritus in water
| ||

15. JRJR®EJB Detritus in sediment

B3 SEFEESRENREEFRUESN
Fig.3 Mixed trophic impact analysis of the shrimp and shellfish pond ecosystem
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Tab.5 Ecosystem attributes for the Ecopath model of the two aquaculture modes

$0E Values
FitE S %L Attribute parameters nEI:E e ]
Shellfish pond Integrated pond

JA4EAT Sum of all consumption/[ g/ (m? - 150 d) ] 62 726. 68 52 288. 63
JAHH Sum of all exports/[ g/ (m?* - 150 d) ] 3251.32 2527.84
JIFEE Sum of all respiratory flows/[ g/(m? « 150 d) ] 45 350.23 37524.12
JEVAL ] JE H Sum of all flows into detritus/[ g/ ( m? - 150 d)] 93 957.13 127 167. 30
S TR B Total system throughput/[ g/ (m? « 150 d) ] 205 285.30 219 507.91
B4 727 Sum of all production/[ g/ ( m? - 150d) ] 137 065. 91 125 066. 60
BRI S Caleulated total net primary production/ [ g/ ( m? - 150 d) ] 133 019. 30 121 544. 30
ZR G55 771 Net system production/[ g/ (m? -+ 150 d) ] 87 669. 02 84 020. 14
AR/ BB Total biomass/Total throughput 0.016 0.012
MAYR (ARE)E) Total biomass( excluding detritus) /[ g/ (m? - 150 d) ] 3270. 68 2 653.98
W77 S/ BAE Y Total primary production/Total biomass 40. 670 45. 800
WA= r= J1/ BRI Total primary production/Total respiration 2.933 3.239
RGEREFEEL Connectance index 0.256 0.243
Z G550 System omnivory index 0. 049 0. 065
Finn’s fEH 45 5L Finn’s cycling index/% 2.75 13.21
TR E (54540 Pedigree index 0. 643 0.638
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Comparative analysis of main breeding models of seawater pond based on
Ecopath model

HU Gaoyu'>*, ZHANG Xiang', HUANG Xiaolin', XIAO Guogiang'*, CAI Jingbo'

(1. Zhejiang Mariculture Research Institute, Wenzhou 325005, Zhejiang, China; 2. Zhejiang Key Laboratory of Exploitation
and Preservation of Coastal Bioresource, Wenzhou 325005, Zhejiang, China; 3. College of Fisheries and Life Science,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: To reveal the material flow characteristics of mariculture pond ecosystems of shellfish monoculture
and shellfish-shrimp integrated culture, two Ecopath models composed of 14 and 15 functional groups
respectively were constructed. The results showed that the material transfer efficiency between 1 and 1[I
trophic levels of the integrated culture mode (52. 1%) was higher than shellfish monoculture mode
(26.5%) , and the proportion of material flows in the detritus group (20. 81%) was also higher than the
shellfish monoculture mode (4. 64% ). Compared to the shellfish monoculture mode, the key species of the
integrated culture mode changed from macroplankton to Litopenaeus vannamei, while the mixed trophic impact
analysis showed that the shrimp group obviously affected plankton and detritus groups, resulting in the fact
that effective efficiency ( EE value) of zooplankton increased, and the phytoplankton EE value decreased.
The mixed trophic impact of shellfish group was not changed between the two modes. The Finn’s cycling index
of the monoculture and integrated culture system were 2. 75% and 13. 21%, the connectance index were
0.256 and 0.250, and the system omnivory index were 0. 049 and 0. 065, respectively. The results suggest
that the food web in integrated culture mode was more complex, and the system structure was better than that
of the shellfish monoculture mode, indicating that there is improvement potential for the two system. In order
to improve the system stability, feed utilization and breeding efficiency stability, functional groups at different
trophic levels could be introduced to the system.
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