i L) AR IR

ﬁa’ﬁﬂzm'

(L 35 B AN I PR 5 TR E Bl FR08 TR SIS, LR T 26610952, 1 EZK P REAIFFE BE 8K TR0 T

AR IR T TR S A R T G S0, ILAR T ) 266071)

HEE] A7 T4 5 85 ( Cynoglossus semilaevis Giinther) 75 1] ALIEAL /K FRFEAR T B SR K
R RIAEE RS 2 FHRRIERE K /My A 1 22 & SAI6 PR K R A X BE (AL IR 1] , ) I TR A A
KSR AT 40T . 25 R T AEA KA A AR RRE A H (5 16 1.08 %, fig{l ™ 1 % (EYR) N
2.433, BT AR (ELR) 4 0.313 4, REE M 580 A JR 4845 (ES) 24 7.763 , R LA IR AR AR A B 28 A0l 2R
FRARF 2 T AR AKT-  JE5F R G0k AR By, AR 7 AR A 5 [ I IR AR A A R b D 1 X PR 1Y e

I3, HAT R R RS 22 9 B e

[REBEIR] P 0 DRPR K TRAH s SRIB AR BRBE ] Rk s BB

[FESES] X174 [XEARIZE] A [XEHS] 1009-1742(2015)01-0004-07

1 Hj

T AR PR K IR G AR oK ™ FR A 2 57
A T AR S ey 1 — 2B 7 5 =X 5 O
IKFRFARERA L, BA T RE 1K T M s E &
4 R AN R IR A A, J AR K FRBE 1Y
KJETT I 3R E G P K SR A AR SRR D
W, (ELBifi o T AR S SIS 7l ) K K e, SR Ak
Bl , Tolk AR P35, PR, SRR T 1R A6 35
TR SRR A di A AT RE 1SS SRATHE) T I ] Y R 5
a2 5= e

2K 5 85 (Cynoglossus semilaevis Giinther) J&
T 12 H (Pleuronectiformes) 7 5 %} (Cynoglossi-
dae) , I E 4 e8P 02, & B ARG D5
R, 2 1 25 Sy IR AR R, A S TR Y

il

[WeimBHA] 2014-09-19

T4 ISR, e LA T I R A K TR
PR A RIS T HE TR 3R 1 | TR R 56 SR (0, T
N TF A FAHT S

H R, 2 0 5 i ) i 56 37 A A XA K A 2R
KRR, 3L T8 b RHET RN A B 6
FRIK FEFE R AR 20 0 3.2x10° m?, TEFR K F5 58 1 R 2
T IR R AR 6.72 %7, FRIHJRA, T
PRAEH K SRR R A i 22 KA BT A 1,
L AR FNZ 5 AR 3 T fb i K IR 2
T H R B A (HL ] A = KAl BT
IRAARA: P RE B K T UK R AR

RE{H (emergy ) BiE M #fr ik 2 L E & 24 4
BER  RGRER T HEIK Odum T 20 142 80 4R A
BISEAY o A BE (R — B BBk 27 M A R i o o
W B S LU R G0N R 28500 19 ) 5 R R B 4o

(EEMB]  FEREFEA B AM R 42 8L 05 4 (CARS-50); Ll 2 15 ATV R % i (nyhyzx07-046) s 412 5 1A T AHIF & 350

(201003024) ; F Ak KA1+ 354 (6631446)

MEEBNT W5, 19358 IE, 3 AR AL L, o TREBE B 1, WFSE B3, T2 e, SR Mtk 0 280 25 BRI SR e

SRS ; E-mail : leijl@ysfri.ac.cn

4 HEIERZ



4t —brifE R RRAE, AT A AT ST, NITPEAY
SRAE TR R A TRIG 3, SEB AR R RGN AR
KILEA T . BRI BRI S 7 ki A ) e
R e R IR 38 o 6 A= 25 R Ge g e L 4t B 1Y
AT, AR LT A S R AR TR R LS A
J5 P, BEME AR (EYR) FABE T 3R (ELR) Al
BEAE AT 2k & A5 4 (EST) 25 RE (48 B0nT k1 sk 4
WP AES 525 Z B X R, Odum Fl Vas-
sallo %5 B i Tz FH BE(H P XA R K 7= 7- 58 R 50
AT T ARV, 45 R R W RR(E IS AN REAS 2 0
H P K 7= FR B AR R 2 DR RLRE , 1T ELRE NS AR 4 M
TENARDK IR G A S E R,
ASCHH BEAEFEIE XS T A1 PR /K SR FE AR X
AT AT AN R Tl ss S PR AT ek, DU
J T A PR K FRA A AR 98 5 e e 4R iRl AR
P, DT B - b & #5 K 7 SR A i 2 B 5 AR

WA o
2 HRETE

2.1 SCEEIT

AT GEHE L 2R S B K = BN /A T, 15
T BRI K SR R G OLE 1), AT
PR A I ) RIS B A S0 FH £0 0 T B
EAMATRE o, 3789 &% SRR 0.629 kg, S5
Ty b >y 3 M BH 7K 7™ A B2 BTG 3R K e B S 5
o] HFREERN LT d, fF R SRR E SR EIER
JEFFUR S

RFTRAHE

B1 I UHAXBHRAFE-—RIZRE

Fig. 1 General technological process of industrial closed

recirculating aquaculture
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Fig. 2 Emergy flow chart of Cynoglossus semilaevis Giinther in recirculating aquaculture mode

W 2 7R AR KSR B K B AR B, AN
A PR R S RE R R, S M IR s 5 Ak
B, 57K T RE(E™
32 BEESHEMETE

e 7 i T AR ER K IR B A T 4
W 1R 3R 1 Rl ] SR RE ELTHA R A AR
275 SO, AN R ERTREEDR A SEgR 2 2R, v B
AT TR

6 HEIERZE

TEV K IR PR A, AR T /KO 32 2 g
(ER R, R BA DY HES 21 BR KR =2 18] 52 U 52 46 14 1

SEMREUN B SEAJE— A R R, EE
THUT KRS, SO KA RE . BEE X FRIR
BB A R, ML 7K B BRI o JEE BRAN 1 A A
F 3, DTS S50 R /K ki, 1 RAIEZE ™, AR
PR 2 AL T A R, X T BT AR S B R, A
L XTI A5 SE T)  JE AN RS



R1 FBEGIT] LERKFEEXERED N

Table 1 Emergy analysis of Cynoglossus semilaevis Giinther in industrial recirculating aquaculture mode
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Table 2 The emergy evaluation of Cynoglossus semilaevis

Giinther in industrial recirculating aquaculture mode
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Table 3 The emergy index of Cynoglossus semilaevis

Giinther in industrial recirculating aquaculture mode
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Emergy evaluation of Cynoglossus
semilaevis Giinther in industrial
recirculating aquaculture

Wang Feng', Lei Jilin®

(1. Fisheries Aquaculture Engineering Laboratory, Marine Science and Engineering College, Qingdao Agricul-
tural University, Qingdao, Shandong 266109, China; 2. Qingdao Key Laboratory for Marine Fish Breeding
and Biotechnology, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Science, Qingdao,
Shandong 266071, China)

[Abstract] In order to preferably evaluate breeding effect and environmental sustainability of
recirculating aquaculture mode, the emergy flow chart of Cynoglossus semilaevis Giinther in in-
dustrial recirculating aquaculture was built to analyze the emergy of different parts in the aqua-
culture mode. The results showed that: The environment emergy input occupied only 1.08 %,
emergy yield ratio (EYR) was 2.433, emergy loading ratio (ELR) was 0.313 4, and emergy sus-
tainable index (ESI) was 7.763, indicating that agricultural production was promoted to the lev-
el of industrialization with the use of this kind of aquaculture mode, which gains highly devel-
oped economic system and higher production efficiency; meanwhile, this kind of aquaculture
mode greatly alleviates the pressure of environment and gains higher sustainability and carrying
capacity.

[Key words] Cynoglossus semilaevis Giinther; recirculating aquaculture; aquaculture mode;
environmental sustainability ; emergy
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