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Fig. 1 Schematic diagram of compound cultivation ponds
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Tab.1 Basic parameters input of EWE model

1553 traditional pond bRl yE  separated pond itz sequencing pond
o I o ) o )
. 'y JEI_/ 3 JEI_/ . . 5 E/ 3 El_/ 2 o 3 El_/ 3 JEI_/ .
— o E;g HE Iﬁzg W) N E;g S ﬂ%gg £ ST E;; HE /ﬁgg ) R
YIEP/B)  E(Q/B) 5 YIEP/B)  E(Q/B) 5 YIEP/B)  E(Q/B) 5
group name ( roduction/ consumption/ (thm’/ By roduction/ consumption/ (Ukm?/ By roduction/ consumption/ (tkm?/
(tkmp) ProQUetion consumplion’ g 4 i 2 Productions consump 90d)  (tkm?) PLOCHCHON COSUMPUONT 44 )
biomass biomass biomass detritus biomass biomass biomass detritus  biomass biomass biomass detritus
(90 d) (90 d) et (90 d) (90 d) et (90 d) (90 d) et
input nput nput
b = 16.80  90.00 10.40  90.00 15.33 90.00
fodder
e 6.48 12.00 30.00 6.38 12.00 30.00 1.74 12.00 30.00
copepoda
G3iES 1146 1425 35.75 2.53 14.25 35.75 5.87 14.25 35.75
cladocerans
TFIHAEY) 39.00  140.33 174.32 28.00  140.33 174.32 39.00 140.33 174.32
phytoplankton
ass) 7633 90.00 7633 90.00 7633 90.00
rain
413k fijj 897.00 1.01 1.34 888.00 0.58 0.78 1260.00 0.93 1.23
M. amblycephala
A 587 2925 73.25 1173 2925 73.25 2222 2925 73.25
rotifera
JRVETTR) 168.00 15120  192.00 17280  120.00 10 800
bottom sediment
IR S 100.30 171.1 171.10 0.00 214.50 60.70
aque-water
detritus

x2 TRIEEFBERNRWIERE R GIME SR b E/F i ik iE)

Tab.2 Food matrix of different compound cultivation patterns (traditional pond/separated pond/sequencing pond)

1 0.04/0.04/0.04 0.742/0.738/0.708

2 0.006/0.002/0.012

3 0.46/0.13/0.46 0.02/0.006/0.026

4 0.38/0.63/0.38 0.766/0.736/0.736 0.74/0.74/0.74

5 0.95/0.95/0.95

6

7 0.094/0.134/0.094 0.094/0.074/0.074 0.009/0.015/0.015

8 0.058/0.093/0.058 0.121/0.161/0.161 0.21/0.206/0.206 0.223/0.223/0.223
9 0.008/0.013/0.008 0.019/0.029/0.029 0.01/0.01 0.013/0.033/0.033 0.037/0.037/0.037

de LAAEE 20808 3RS 4 TRIEEY: 5 BRR: 6. Mk 7. R 8 RIBUIRRY: 9. AKIERE)E
Notes: 1. fodder; 2. copepoda; 3. cladocerans; 4. phytoplankton; 5. rain; 6. M.amblycephala; 7. rotifera; 8. bottom sediment; 9. aque-water detritus
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#3 TEEAFERREFBERREDII LA

Tab.3 Comparative analysis of nutrient transfer efficiency of different compound cultivation pattern

DifedH TG

group name traditional pond
TRE fodder 0.77
B2 copepoda 0.09
M2 cladocerans 0.70
VFUFHEY)  phytoplankton 0.13
F£/  rain 0.01
k155 M.amblycephala 0.00
¥ rotifera 0.39
JRVEVLFAY  bottom sediment 0.03
JKRTESE  aque-water detritus 0.64
AELREL  feed coefficient 2.5

7y B I Frate bk

separated pond sequencing pond
0.75 0.99
0.02 0.89
0.80 0.77
0.21 0.25
0.01 0.01
0.00 0.00
0.12 0.07
0.02 0.07
0.00 0.00
2.8 1.6

R4 TRESHFARAESRERFE

Tab.4 Ecosystem characteristics of different compound cultivation patterns

EERS IREE TR B S S CR R R L FEARE
ecosystem connectance index system omnivory index Shannon diversity index
f&GEt¥E  traditional pond 0.429 0.077 0.398
b separated pond 0.437 0.087 0.382
A sequencing pond 0.437 0.123 0.469
JEF I aHEX Zhangzi Island reef zone 0.224 0.172
KIEZ RS Taihu Lake ecosystem 0.188 0.041

HEYESEREHRKF0.9), HMESESERE
3Fpith e A 22 5 . Ho o B O S S ) B
FRECR T0.9, FHAAIEL R0.8, 155 /)
T0.5. 5= yEh, Bl R SR K
ke R 550 AR W) i B R RO R T A 228
W, ULBH A B S s R SE R R . R Y
fitxXw s, BB SREMAEL MR RS 5R
BB EEERECY R T HAB2E g, )T
= ER A T A — 4 2 R R (E12).
24 EFREERFE

B IR T A (throughput) /2 78 B 15 8] Y
MARENEFRRWY RN E, BNERRML
Pk G W N s L P
N b [ ) A e R SR T e
HA a6, 290 % UL b BB R 900 i 2 ) 45 T 1
$rE i, TST (total system throughput) &y R 4 B i o

3FP IR K FF B b E 67 B 1) fig 41 (i Je DR
Yok AR T ) i B 3 RS s i ) — L

[TST(%)>50], H7etegeib s b s, ik
$173.96%(%13) . A= 3& Th g 41 (1R kR T ) 5
JB el i B Z A RGBT E B 90%L I,
gt yE . Wb s o b E 5 KR
H92.4% . 99.53%. 99.27%., T & LWk #
B T HERHAN, BB AT AR IEECR BTN,
5300 b X 3 R A K e g A 7 AR
PR AR Y HE R R 99% A, X i B BT
MFRGRETANTIA K, 5EREIBBF
AT R —3 3N AW, BRI A
518.5 tkm’if A BWIHERE R N HE, okt
WA 474.2 tkm®, AL M IEAT 905.5 t/km®, 7]
UL b =t 8 0 B B R R R = . INE SRS T
BB BRI L 8T, A S M 93.6% KI8T
EEE, REAMIER.8%, FHbEE
89.6%, XUt B AE IR 7K ith B8 S5 50 TP B B R
femmsh . WEFRH T EEFHVIZ A
G308, G ERIK N30% ., 24.5%., 12.8%.
4.48% . PR MR IR H14.4% . 6.48% .
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Fig. 4 Lindeman spine diagram in separated pond
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Fig. 5 Lindeman spine diagram in sequencing pond
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Analysis of compound culturing pond build based on Ecopath model

ZENG Xianlei ', WEI Baocheng®, LIU Xingguo ", GU Zhaojun', LU Shimin', CHE Xuan'

(1. Fishery Machinery and Instrument Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200092, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Aimed at analyzing how to build a fresh water recirculating ponds aquaculture system from energy
quantization point of view, separated pond and sequencing pond were selected in Pond Ecological Engineering Re-
search Center, Chinese Academy of Fishery Sciences (Shanghai, 30°57'1.89"N, 121°08'52.21"E), as well as a tra-
ditional pond (control pond). According to a whole-year data tested in 2016, energy flow characteristics of three
kinds of fresh water recirculating ponds aquaculture system were discussed by applying software Ecopath with
Ecosim 6.5. The results show that ecotrophic efficiency of fodder the highest in traditional pond (EE=0.77), separ-
ated pond (EE=0.75), sequencing pond (EE=0.99). Feed coefficient of traditional pond, separated pond, sequen-
cing pond were 2.5, 2.8, 1.6, separately. These indicated that sequencing ponds which feeding amounts were dis-
tinguishing among different size specification were more advantageous to feed conversion. Ecotrophic efficiency
of cladocerans, copepod, rotifer in traditional pond, separated pond, sequencing pond were 0.7/0.09/0.39,
0.8/0.02/0.12, 0.77/0.89/0.07, separately. This suggested that cladocerans could be used effectively by system. But
different culturing modes can affect the ecotrophic efficiency of zooplankton. In addition, ecotrophic efficiency of
rain group and bottom sediment group both less than 0.1, indicated that the energy from rain group and bottom
sediment group could not be used effectively by system. Niche overlap analysis suggested that prey overlap index
of separated pond were the highest and predator overlap index of sequencing pond were most highest than others.
It means that the intensity of bait competition in seperated pond were the largest and sequencing pond had more
pressure from the predator prey. Seperated pond could reducethe intensity of bait competition by strengthening re-
gional water flow. Lindeman spineanalysis showed that the dominant energy flow ways of fresh water recirculat-
ing ponds aquaculture systemwere grazing food chain. System characteristic analysis suggested that the system
maturity of separated pond and sequencing pond were superior to the traditional pond, means that it is possible to
change the traditional single fragile pond ecological and improve system diversity by constructing compound

aquaculture mode.
Key words: pond; compound aquaculture; Ecopath model; ecotrophic efficiency
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