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BE: IR N EREETAERAE X TEEZFETRFATENEKEEmEEL
wEA, TEEETFEARBEEAAEREAERATHETLRATE, UFTEFTEELY
LI E, TR MEREE R AR EE S B/m’ (SD1 41), 34 18 31 A A FR 7 A% R K
F& % 180 B/m’ (SD2 #41) #2270 B/m* (SD3 4), W &4+ 5 FHE LK, oM
i iR A& Ak 38 AR fo iF JE HSPTOMRNA kA EWNE L E. R B, £4t 120d 89 =5,
SD2AEBEFEARKNE. FEAKE e A KEEE ST SD1 fr SD3 4., SD2
FaoSD3I A FEE. KR EZEF R BOMER R BT SDI1 4. SD2 41 ifu 7% & Fi B« v
AW AR, S E A . %W 8 KT M I HSP70 mRNA 48 it k ik &4 30d & &
F®mTSDI 4. SD3 A mFEEFEMAHEAFAEOdEFHRSE LA, 120d0E F5T
SDI 4, AW a8, &5 AW, % W KT Ff A i HSP70 mRNA B 48t &k ik & &
60, 90d P FE®HmTSDI A, Hm=—MAEENLRME FMTSDI 4., SD24+F &5 %
BEFRBEWNMZENRE Y, PEMENTE; SDIAERA T EHMZEREME, K
HMATRHERES. FEZ 2L KPmFELEET, REEAAE LA ETES FLHE
HABEE N 180 B/m’, ZRHETEFEEN FANKE, FAXERTERREHLA
XBIA: FE TP F2; mEBEAAERAER, BEENR; K&, £HHER

hE 5 S: S 954 Xk FRER: A

& A i E A KT SR A R —
HA TG RLPESR Az R E AP P J5 20 o T AL
)RS A, TR 32 IR FE A R 9% 5 A9 7 Bk o

JE& T AR Z2 il B P 5T, AL A BE A LR
1 (Ictalurus punctatus)® . ¥t (Ctenopharyngodon

idella)® . K 1 7 (Micropterus salmoides)™ 5 |

AR, B PP BEE I A0 S B R T A
PR TR E R T, 2017 E R E P AR M
FEE 1584707 71,

L IEAE PR /K A 57 7E 45 5 (in-pond raceway sys-
tem, IPRS) J&— i 2 i SR A A, i 78 1t
i — 2 e i I T AR 1%~3% KR, T
MK AR A R V5 B 5, TE KIS INIE s
K IAEE, AR Y, PR B
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1o B IR AE S IPRS A2 —, R m
B 7 MK R F R 2R, BE N2 A0 45 . SR T £
RIE R AT o RPN AR5, K
| SHIEZS AR A (IR R R
PEA RN, S BOHAE K R S . SR X
G RE, ERBEEEWRET, alkskAdE—
ROV AL, 5k &S W5 K IR (Cyprinus
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carpio) T 1 155 % B W30 I3 i B9 2 B UK
S 5L PE E TR B # . Sadhu £ U3 GE WU U 6
(Lates calcarifer) TE i= 37 58 % £ N WLVE H 0% 4 45 %
KOG o KB AR = AU R B RN O B
(Epinephelue coioides) TF {7 % £ 37 0 F 58 ML
VO TR TR R W TR . B SR AR R IR e A
2 [ ECR ZE 6T (Scophthalmus maximus) K 78 5
H (HSP70) &kt W5 Thi . 4k, PRI
BER AR, AT RES I B A K e B R AR A
AR RV E B P 3k i (GIFT Oreochromis niloti-
cus) TEI G PR ACKE TR A BT B9 A4 KA 00 S 4k
B N A, PEAl 2 AR £ 7Rt B R PR OK A 3% 5E
BT A B ARG R, O B 3R £ A B K
ST S % |

1 MRS 1A

1.1 FERS

PEFRAKHEAL T 1 AR 1.28 hm? (5N,
FACR LIRS, FA% R (25.0 mx15.8 mx2.0
m), 3 MM KR AL, R AR KA 1 KL Sy
(22.0 m x5.0 mx2.0 m), VLVEREAEFKIG G, M
R (15.0 mx3.0 mx2.0 m)., b 35 55 30T 7K A i — ]
WA LAVIRE, A% (4.0 mx2.0 mx1.5 m), &
B2 1451000 m K AL IR0, o U8 0 R Bl i 2R
A WP KLY o b 3 G PR KA SR R 5
(IPRS) ¢ F & A 3 E MK EH RS . 1
BRZEMARS . 1 EWS RS . 4 5KEAY
ML, 1 BRI AN HERIL, B 1h
IPRS AR EE .

12 XBLAGKRIWAIG T

S R B ARt R ok A R R )T PR
TH AR M, O (36.6£2.8) g SDI
xR (fE G R AL, A 10047
hm? B3 3%, kRt 19830 B, WIEBHE NS
F&/m*, SD2 F1 SD3 by S 4 2 (IPRS), 43 Hilfifi H
15/ 2 S /KH, SD2 41 £k 1 20 220 £,
Jil 3% % FE A 180 & /m®; SD3 4H 4% ik fa Ff 30 090
R, FRE RN 270 FB/m’,

1.3 FEEHE

SR FHLEE A& & 30%. MR & & 7%
(P PR ORI R, BRI 2k, B (7:00—
9:00) #% M2 40%, 4 (16:00—18:00) % M2 60%,
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B 1 hIETEIRKE
LK AR & 208200 3. BRI 4. WIS 2E: 5. KGR &L
6. R IGE ML 7. VTUEME: 8. yliEih; 9. F WA 10, Y,
VL E PR 12 FRFEA
Fig.1 Trough structure of IPRS

1. push water aeration equipment; 2. block; 3. separation levee; 4. sewage
pumps; 5. water wheel aerator; 6. surge aerator; 7. gravity filter; 8. sedi-
mentation tank; 9. medical stone; 10. coarse sand sea; 11. activated

carbon; 12. aquaculture runway

P W g 0 R T 1) 3%~10%. F0RF IR 25 45 1
BERE R, PR E AR R TR KA, T AR K
L ZKIR RA 2E 17 T B R R

SR W ARHK, EERANHE L . BN
PR BIKAR . BRI SR M5 R E 2 Ik, WTgRegt
fF ) 20~30 min, fl1 2 i 19 77 58 J2 7K HE 735 3 I
AMRIWCER I, s Ao K R e U A [
UUVE W HAVEARAE D LR

AR ARG 24 h AW T,
IFAR 5 757 58 KR A 28 f0 i M s R R E S L, a8
i 8 2 A UK B ML 1], 3 KRS P Y
IR BE o B R E B, R R e L RS
WARBAITIEN . RSP )EI, IEEIF S 2 1
S, DRIEZK R B i a0 2t 2R B KT R
1.4 FEARRE

BT 0. 30, 60, 90 il 120 d R £ 1l ¥ I
JEMEREAS . B2 R ALIEH 30 BB £, ffF MS-222
R, RERIKCRIM . M E FHE2h, 4°CUK
FErh R E S, 7E 4 °C, 2500 r/min &0 10 min
W5 ML, ARAFE T—80 °C VKA h 45 H . kSR i
Je S B, BURFRE DT AR A, —80 °C fRAF.
SIS RE, A BEPLEE 30 BB Rk IR T
ST & P AR A IR B R B =
1.5 E£KMEIERUE

H7 78 4 K 3R (specific growth rate, SGR). 4
Xt A4z K 3% (absolute growth rate, AGR). 1k} & %%
(feed coefficient rate, FCR). fF1% 3 (survival rate,
SR) Fl & 5t & 24 55 & %X (coefficient of variation of
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weight, CVW) #% T35 .

i 2 A KR (%/d)= (InW~1nWy)/tx100%

i f H KR (g/d)= (W~W,)it

Tk R B= FI(W~Wp)

FETE % (%)=N,/Nyx100%

AT o 22 5 R AL=S/ W< 100
K, Wo(e) MR VAR R, w(g) N
M LR ER BT 5 «(d) R 3R KRG F(g) A
R R E R GRE); N Mein AR
N, HARMBE; S HARETERMEZ .

1.6 MFSE RN E

4% AT B O LG G0k AT A,
BELOHh =R B R RN A R
G MR 34 B BS-420 4 F 3h AR AL E , A
B A R B O A PR R LRI T kA
RRAR 50 5 1
1.7 HEFIFEHFAE HSP70 mRNA R 2 E

T E % BT E 20 mg, A trizol ¥k 4R
HUEL RNA, SR 1% 19 B B W e e FL ik A6 DU
RNA 1 52 8 ¥k o i ] 5 % 5% 1 ) & PrimeScript
RT reagent Kit With gDNA Eraser(TaKaRa) & # Ht
[ 54 RNA J 5% 5% 0 ¢cDNA, & 814 cDNA {#77 T
-80 °C.,
1E NCBI Ml £ $& &/ 9 £ HSP70 (FJ207463.1)
N Z B B-actin(EUS8T951.1) M K51, &
Primer Express 3.0 #4151 514 . HSP70 5| ¥ ¥
%I, F:CATCGCCTACGGTCTGGAC-AA, R:TGCCG
TCTTCAATGGTCAGGAT, ¥'#H BT HSP70 J¥
51 546~652bp. -actin 51¥)75, F:CCACACAGTG
CCCATCTA-CGA, R:CCACGCTCTGTCAGGATC
TTCA. ¥ ¥ i B i T B-actin)¥ % 381~491 bp.

IR (7T oA FRA A&

fd Fil ABI 7500 Fast 521} 3¢ % € & PCR
7520t %E B PCR I, LA B-actin N2, PCR
#9504 22 (10 pL) £2 4% SYBR Premix Ex Tap I
0.8 pL, IE M AR [ 5|4 45 0.4 uL, cDNA 0.8 pL
Fl ddH,0 3.4 pL, N 2544 95 °C 7 min, R )5
40 MEFR (95°C 5s, 60°C 30s, EARIC L
i), A 72 °C 3 min, VA f-actin WINS, X4
RS CTAHMA T —ALAb L, LI454H 0 d B HSP70
mRNA [ 33k & 0 Feifl, WA 27 31 o A )
IFIA] 25 %41 mRNA A X 3k &

1.8 BUIESH

BAHE S5 R B AR ME 22 R0 o B oA
K SPSS 18.0 e, A [F] S 56 2H 7 ] — Fif
] 45 (4 FE 2 2R ] Duncan [K £ & Ho A [R]S2 00 24
E AN [7) I 1) i B R HT A SZ REAS ¢ K 56 (P<0.05
i, Fon A E LR,

2 4R

21 HEREFKEFRERATEESTEELE
KM RERY L8R

Zeyk 120 d #5518, SD1 41+ & % 3 fa ik i &
ZE5ERB. AR R EOH B & T SD2 Fi
SD3 41, SD2 417 & AR mAKIRT . FrEd
KRR R 2 5 T SD1 AT SD3 41 (P<0.05),
SCE AL, SD2 5 SD3 AL, fEIG R AAK
ORI T, OB RBE, SRR, 5L
B2 SD2 4135 & ¥ AR A K HUR | R R B
FUAS — Ve AL T X B AL e, SD2 7
B 45 AR T SD3 4H (% 1)

®1 HETEEEKMEMLEER

Tab.1 Comparison on growth performance of GIFT O. niloticus

g2 G/ ARWFRIg WREERARE  FEAEKR(%A) AWERE(gd)  FAEREY%  HRRE
test group initial body weigh  final body weigh CVwW SGR AGR SR FCR
SD1 36.60+6.04 563.95+85.84" 15.22 2.28+0.04° 4.40+0.67" 92.28 1.35
SD2 36.60+6.04 635.65+86.60" 13.62 2.38+0.06 4.99+0.68" 87.98 1.17
SD3 36.60+6.04 529.85+70.63" 13.33 2.23+0.04° 4.11+0.54° 80.12 1.09

e R SIBUE A LA AR TR R 22 7 2 (P<0.05)

Notes: values in the same column with different letters have significant difference (P<0.05)

22 MFBRREEFMEETEKFEL

SD1 &1 ML ¥ iz ot i 7K ~F 6 &8 3 A2 1k (P>0.05)
(&l 2-a), SD2 4 IfiL i Bz Bl /K- 28 EAHE T

[ 7K 2 22 2 T 6 sponsored by China Society of Fisheries

Rk, 30 d i) 3k 3] fe K fH 8.43 ng/mL, 5
SD1 #1 & . % 2 % (P>0.05), 120 d i} & % T
SD1 41 (P<0.05), SD3 4 Ifil 3 Kz Jit B /K SF-7E 30 d
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1068 Ko # 44 %
Ja B LT, 120d BHIARI A RAE 16.76 ng/mL, _ 150 ¢ Cb =1 SD1
WBE T SDI 4 (P<0.05). S.E =
SD1 i1 SD2 41 1L 75 5 4 B 2K F- 76 4 A~ 3 58 S8 00 B
WIPU RSB R, 2 42 W 3 2 5 (P 228 T .
0.05); SD3 £ IfL 7% 7 4 /K 1 7 46 A FR 58 301 Py 42 g%ésouﬂa h
WP shAE 4k, 60, 90 F1 120 d i} & % &5 T SD1 = g mn Aa, A
F1SD2 41 (P<0.05) (/4] 2-b). €« 7 ﬂ (20
== N = A= = > 0 120
23 MEAAERESHMMAERIEEHTL Hﬂ%
26 4L I A P96 B O 4 2 R IS TH R “(‘;e
TRER S, SD2 41 7E 30 d B 3k B 5 K 81.75
e s N 800
U/L, &35 T SD1 4 (P<0.05), 30d /5 i S b =R}
TR ; SD3 ZHAE 60 d I3k 3 fi K {E 118.39 282 600 | FSD3
U/L, 5 SDI 41 4H It i % 42 & (P<0.05), 60 dJ5 =2 Ba
]
B HTFEAR (K 3-a), ﬁggmo' B L
4 S L T % S U R B TR S R Pl I
TR S, SD2 47 30 d I ik 3 i K E 360.38 g%g fﬁ'ﬂ ﬂ ﬂﬂ
§ 0 . . mﬁL
0 = S BCb - Ce 0 30 60 120
3 = Sh3 B 7/d
§DT) 15 + Bb j;ﬂe
é q>_) . Aa (b)
H\“:g 10 AaA Aa Ba Aab A
il Yy mal D38 || B3 MEATHEE () A S EE () FHEL
§ ST Fig. 3 Glutamic-pyruvic transaminase (a) and
0 . . . . glutamic-oxaloacetic transaminase (b) activities
0 30 60 90 120 change in serum
Il UIL, 30 d 2 J5 6 MR WiMR R, 6/ 65 FE 9 o4
(a) 5 SD1 HAH AR B35 (P>0.05); SD2 2H7E 60 d
8 i i35 B i K fH 563.756 U/L, 5 SDI 414 1L i
a ﬁﬁm . \Bb =R $E (P<0.05), 60 d J5Z WAL (151 3-b).,
S _ 6t ABa ABb
£ 2 ol eef T 24 MEHM=AKEEK
pge Cace SD1 417 £ % 3 il 35 H b = 7R A
£, | GBI YR TR SD2 414E 90 d 1B T
g i (P<0.05), 30, 60 F190 d i i FHE TR (P<
0 0.05), 120d i SD1 4HAH LT i 3484k (P>0.05).
0 30ﬂf %0 120 SD3 41 £ % 4~ 37 i J5 10 4 G & 3 A5 1k (P>0.05),
i B E T T SD1 41 (P<0.05) (14 4),
(b)

B2 IMERKREE (a) MBEZEHE (b) BIKFEL
NRAKEG F R FRIR R — LW AW G A B 3% Z R (P<0.05); AFN
B REROR AN A S 56 2 A2 [/ — I [R) s 22 1 8 35 (P<0.05), T A
Fig. 2 Cortisol (a) and glucose (b) levels change in serum

Different capital letters above the bars indicate significant differences at
different time points of the same set (P<0.05); different small letters
above the bars indicate significant differences between different sets at

the same time (P<0.05), the same below
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SD1 435 & & A fa 1N 75 ¥ oA I 0% PR A 9
S C W A8k, SD2 il SD3 41 & ¥ St Tt
TR, SD2 ZH1E 30 d i 35 B K {H 259.47
U/L, 30 dJ5 2 ¥ [% MK, SD3 41 7F 60 d i ik 3] £
K1H 319.24 UL, W3 m TXTHRA (P<0.05), 60d
J& BT REAL, 120 d B 5 SDI 4 A L I 2 R AR
(P<0.05)( 5).
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74 BINS R, 4. YhOEIEIF AR SRR 7

6 -
1 SDI1
=) = SD2 Ba ABa Ba
= = SD3ABa {
g T; ABa
g % 4 TAa Aa Ab Ab Ab
=3 b Ab | M
R = Ab c
22,
-2
= £
o
0
0 30 60 90 120
I [h/d
time

B4 mEHM=FEKFEN

Fig. 4 Triglyceride levels change in serum

400 ¢
1 SD1
= SD2 Bb
Il SD3 B
300 Aa a
ABa
Aa Aab Aa Aa Aa
lAa  Aa Aa Aa Aab

A B PE/(U/L)
lysozyme activity
)

S
S
Q
o

100
0
0 30 60 90 120
IS Tl/d
time

5 /ﬁlﬁ%ﬁﬁ/ﬁ E#'ﬂﬁ

Fig. 5 Lysozyme activities change in serum
2.6 ATHE HSP70 mRNA RIZEE L

SD2 F1 SD3 4 3% & % JE 4 iF I HSP70 mRNA
TR AN ZEHE LTHE TR
AL, SD2 ZH A 30 ARk B B oK, 5
SD1 2 4 [t i 3 T+ 5 (P<0.05), 30 d ZJ5 Kiki
BT R, 120 dif 5 SD1 40 AH L i 3 A% (P<
0.05); SD3 417 60 d i ik B e KMH, ZJ5 &8
T B, 60, 90 dB 3 & F SD1 4l (P<0.05),
120 d i} 55 SD1 4140 HoJG 18 3 22 57 (P>0.05)(I&1 6).

3 e
30 HIEREMKEFREERATS
KM

TEREANFRIA I N, 45 21 1t 3% 7K 1A s i
| =3mg/L, P 28~33°C, pH7.0~8.0, ZA
W <1 mg/L, W AHEREL W B <0.1 mg/L, #H5&

EF %

K BRAEAR ISR & P AR Al EE L A .
IPRS F2 58 7 & % 4F 0 A 4 R F i)k 2 5

o B 7K 77 % 22 F 4 sponsored by China Society of Fisheries

W AR fi Y AR K S B N A Ak 1069
< 10
g Z 1 SD1
= SD2
ﬁaé g | mSD3 Bb
T
= Qo
E3 6
<X Cb
<C\
Zz <
2z 47
g &
Eé 2 [Aa 2A Bb AabAa Aa, Aa A
a aAa a
o Ab
25 , nn B0 N0 el A0
0 30 60 90 120
i [A/d
time

Bl 6 HEF AR hsp70 mRNA RIZEE
Fig. 6 Relative expression change of
liver hsp70 mRNA

PoT X AL G g 52X . 7F IPRS H, 4b
KA — B TR SR, B R I
S KRR e s R AR K, R E KRR
WG M, PR E TA e A, Kk
B R W o AR 4y AR KA R AR
FHUT, AR ITEVK R4 i 0 2R AR KR, PR
JT A B AR 2R M A U 5 3R BH K R
4 0.06~0.18 m/s it X} & [C 5 (Acipenser schrenckii)
MY AE A BRI B 20 o A S, i KR Y K
T FE R 0.04~0.07 m/s, SD2 A H 7 @ & AE
AR R I E T SD1 4, TR R Bl B BAK
T SD1#H., FH IPRS F#FE v & ¥ o, B F
P T, AR R IE R AL, HE R
BTE e, SD3 B AE M4 X A KR FIAE TG R AR
T SD2Al, FHEFKEFMEEL R, FHM
KR TEm RS, ERKEFWE,
T % T, X5 RN R HAE P K 55 58
RSP AR g R 45 R — 2

IPRS 58 7 & ¥ AE f FAS BT I AL 3427
TR i 22 5 R BOR — A EHE WSS N SRR,
AR T 25 7 RBGEOK, BT REAAR 09 55 9y
™, MMAY) P2, BwmFREICRE ., A
SeHrh, SD2 il SD3 4H A it £ 2% S & AU AR
T SD1 ZH . IPRS ¥4 fa 8 vh 2| i K N 7258,
T I E X BB WEE, JF S
WEH, KNG R85 § Y E Mg
B0 50 PR, AR 22 500N

32 HIERIMKEFRERERANT
PR IEFRAI R I

IPRS i X T & Gt ith 3 72 i 455X, BV 37
BRI, BCETHEAT 0 IPRS 3754 % Ak A 0T
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g, FREE T KRS N B IR 2 R BR T
HEW 7T 58 55k 77 % B Ao e A O A X b e R,
ARG o 3 & % AR M AE IPRS JIUFR A (W) %5 FE 1
ML AE AR FE R AE AL, I X IPRS A% Gt th 3% 5% 5
B 22 5 b AT He A, 1AL % IR A 7E TPRS
) 305 SR B B IV A TR AR B A I R R
RO R A, X £ T PR B 0 U B AL, A
I, EWESE R w2 A R o Il AR A
By AE Ak, BE 0 R 23 BT 0 R Y AR LR R

I3 B2 5 e K - B P A IO 35 B I 1
EI R e NG| B8 ) TS O 1 R a4
ST, A R AERS M TEKE TR,
Vot BH (AR 1 7 S8 S T R S, 348 T I N IR B
ARBEFE T, SD2 435 & B IR M T K 5 R KT
WA b THE T R RS, T A sz 3 i %
a2 B R T A K R, T SR A
Hh TS I 5 T A N IR BE LY R R A BT R R
P, R SR SR A G, SD3 A
FE W AR R AR R R, N O R
K, BREKFERM P ERESE LT, AR
F T SD1 M SD2 4 . SD3 4 7% & W Ak a1 37
B v e B B ] A T R SEOIR AS TG R IS N AR A
BT, X 55K AR S5 WF T8 M B0 X 65 ) 1) 45
SRARARL o L3 R 0T P 7K - e I ) PR, BB 22
LR UNESPIVA) - @ VAR Nl [ R 2= e S B2
1o AR 7 R N e 1 7 O R N Lo £ B sl
A, X A Y B PR B R P AR5 b SD3
HIFFHATIE R 5 SD1 FI SD24H A HE #AIK .

I 38 6 W 7K - 2 £ 28 L SOk A AR i i
B N FE AR 2 — o FE I PR W aa e, RS
BT A K A R X AN R B IR, R R Y A
e 23 08 HLAORE S A= 1 R HBE Dt o0 A, i
I 97 2 R KT T BT dk e R AP X Al A
BE A (E. malabaricus) WHFSE R W], [l 55510 2% B 4
i, M AR . X S AHESE SD3 414G
R—5, SD3 Yl E Y e b E T E
JEE I IR A, LV A 2 K P A i 3 = T SDI
H1SD2 4,

A TN Bt T R A L 2 S G Pk T DA Dy £
ARS8 R ™, IEW AEFRAE T, X2
Pty 2 A R AR IR AL 2, 7R 1T P K OF
BAR, Y fa A 22 2 IR 85 38 5 BUIT IE 241 237 46
BF, ZHEVA RS PR I, v X 2 R A IS
£ EFt. SD2 I SD3 41+ & & Ak i i Hhix 2 Fib

https://www.china-fishery.cn

it 14 35 1 349 7 S 06 i P R B R B, i
SR W AR B B A I, R EUF R4
it o BT 5 A0 W5 B B b 38 %) 4 f (Nibea
albiflora) ¥ fa s W I A B, 45 TR i G B RN A5 RO
2 Tt TG 2 o 1 5 P8 48 A - T ASHFSE Hh SD3
20 2 i RY 35 M T SD1 A SD2 4, Ui SD3
AL & AR 02 B AR BT s L FR
J&i 1 SD2 i1 SD3 21 2 Fift iff i) 1 14 1 i BEAIK , 1
B3 a2 AR o] Sl [ B A I TP B AR A B
36 %6F FFF O 483405

Hlh = lE K E AR b 5 2K B AR A
O o I O R O B AR R Y,
F2 B R T M 3 6T i 28 W T A R SR HE I £ 2R
(IR AR, ol B8 A5 K B £ 1A 7 B R 5% b 38
I, 238 gk T R I T P 0 T =R Ok A R LA
AT . SDI 41 & 2 A fa i 35 v A H i =R K
SF- [ % B A T 3 4, U D i A A R A 3 K,
PO AE S 3958 . SD2 43 5 & AR i v H o =
i 76 S 90 57 301 0 B R A Ak, PR oA B Al ik 3R
JER 2SI R N OR B, T
FE R B2 114 i 28 b 6 BRI af . FR 5 JS ) SD2
75 W B AR H O SRR TR, B
HIE N T IEE, AR ES ; SD3 4l T
BB R T SD2 4, 5 B R4 b R i
B, WENAETZRE AR aRNES, 7
FEA SRR PN H I =R AL T AR A K

VA T G 2 02 I TR B 400 O R 4 B TR B
gy, BER MR G e KA Ak . W2
AT I . e R BE R s a1 8l REfifk
21 A 200 i BE N- 2 T R B 2 R N- 2 T JEK SR 4 8
Jie (K i, BRI AN B8 1) B pE DY, S8 SD2 Al
SD3 21 7 & W HE fh il v b AV B BTG MY 3
Tho 252 B BE WAk, g [ B R AR
Z [ fig 5 T 8800 000 PR v A R, AT 4R
ARG RE ST . BEE SRR E K, SD2 417 &
A Il R R G R R E R, 5
SRR IG5 5, ULPH SD2 4 i & % AR a3 B BR
i, IO IO B S . SD3 2 I T T 1 B
TR, 120d BT ELT SD1 4, X5 Jia 55
H1 Yarahmadi %5 57 25 1 — 20, KR T
o R TN AE R, I A T R P 4 W R
fik. SD3 17 & % 4E fa 32 5 v 5 3 i) 4k
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Growth and physiological responses of GIFT Oreochromis niloticus in
an in-pond raceway system

YIN Qinglang '?,  GUO Zhongbao >, XIAO Jun’, ZHOU Yi’,
LUOLili®, ZHANG Xiaojin ?, LUO Yongju "*
(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;
2. Guangxi Key Laboratory of Genetic Breeding and Healthy Aquaculture,
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Abstract: In this study, the growth and physiological parameters were compared between tilapia (GIFT Oreo-
chromis niloticus) cultured in a traditional pond and that in an in-pond raceway system (IPRS) for 120 days. For
the traditional way, 5 ind./m” (stocking density 1, SD1) were reared, while 180 ind./m” (SD2) and 270 ind./m’
(SD3) were cultured in an IPRS. The main objective of this study was to find the appropriate density of tilapia to
be cultured in an IPRS. The results showed that after 120 days of culture, the body weight, specific growth rate and
absolute growth rate of the SD2 fish were significantly higher than those of the SD1 and SD3 fish. The survival
rate, coefficient of variation of weight and feed coefficient rate of SD2 and SD3 tilapia were lower than those of
the SD1 tilapia. Compared with SD1 fish at 30 days, the relative expressions of serum cortisol, serum alanine
aminotransferase, lysozymal aspartate aminotransferase and hepatic 4sp70 mRNA were significantly increased in
the SD2 fish.The levels of serum cortisol and glucose in the SD3 fish were significantly higher after 120 days of
culture than those in the SD1 fish. Compared with SD1, the levels of SAA, LAA and hepatic 2sp70 mRNA expres-
sions of the SD2 fish were significantly higher after 60 and 90 days, while the level of triglyceride was signific-
antly lower during the whole experimental period. The results implied that tilapia in the SD2 were stressed in the
early stage of cultivation but gradually acclimated to the environment, while tilapia in the SD3 were stressed for a
relatively longer time. Taken together, this study demonstrated that the appropriate stocking density of tilapia cul-
tured in the IPRS might be 180 ind./m’ or less in order to obtain a better growth performance than in the tradi-
tional culturing mode.
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