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(1. B Rk 54 m2b, L 2013065
2. HKFERI AR, TRKE R M SRR E SRR E, T M
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530021;

BE: I RN EREEARAERAE AT EE T FE TR AATEN A KA1
AN, THEEZFLAREBRAAEREAEATHETRATE. UEEFZ LR
HRAZ, Rtk AERAE X BB ESR/m® (SD141), 08 3 A R HE X%
F % E 180 & /m* (SD241) 1270 & /m* (SD341), thix & 41+ & Z e mAd Kk, 24w
WK A& AL 35 AT F B e hspTO mRNA R 3k B E L. 4R 1, £3i1120dey =%, SD241
TEPZFEAREKRE. FREEKEME KX L F T TSDIFSD34 . SD2frSD3 4
HHEE. KR EL R A K FEE 2 K TSDI4 ., SD24 % B &4 7 4 4
e 4 4 A B8 B8 AT 0 AT IEAsp70 mRNARY AR X K 15 & £30 dit & % & TSD141,
SD3 4 i ¥ & Jit Bz An 1 A ¥ K FAE60dE 4 L7, 120di % ¥ & TSD14, AW A
g A F A E B 5 W B KT fo AT IEAsp70 mRNABYAE X K ik E4£60. 90 dif B ¥ & T
SDI4l, H@=ZFAEEN LMY T ZKTSDIL. FRELY, SD24+ 5 B Rmu
B2 R, FREMENTE; SDIAERATEMZEARFEME, KWAT N
WE G5 RFEEZFEAKPMFAL LT, WEERAERAEE T FEHERT
FEBENIBOR/M, EREETEFAREIN RENE, FARERTELEREER.

KBA: FEF L, wEEAAERAER, BEENH; ERKFE;, £2E2EF

TEDES:

%R 02 TR FE B Ay OK R SR R —
FLA TG N PR . AR R TR 4 RN TS AL
(] ) 5 4 05, 2 = SR H R AN SR
i, RS2 FRIEAE FE B 0 bR AR, B
M E T M SR B, PR
FEHH IR AT AT, 201747 4 [ B AR 77 4 158.47
Jit,

L3 2 7K Al 5 51 B X (in-pond raceway
system, IPRS)&—FBi M5B, 20134F H
2 [E K5 H 104 (Food and Agriculture Organization,
FAO) FFin7E F E e 1), 3 o 76 % — 3 g i
o S I TET R 1 %~3 % B i K R, E A K 3 4R

WS HER: 2018-10-29  {&EIHEA: 2019-04-10

RERARERD: A

WA MW TS 45, TEK A B IS 4 7K 26
B, JFARCEHR Y, RN BT TIRZ
i B 38 R B AY L A BRE A SR B (Tetalurus
punctatus)®' . ¥ At (Ctenopharyngodon idella)® . K
H 2 i (Micropterus salmoides) "%, WIS T
I B FRFEAOR -

o % R R IPRSI AL A 2 — , RBEE 3R
B B AR AR R T2, B FRFE Ak 4R o SR £
REERK KT B DX R PR, 55
Z BN ANER IR A S A, SR o n ) R A 2
FEAE NN, B R R ARG . R A
RN, RS EME T, ks kA —
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2 KorE ¥R 44 3%

RO AL 5k & U K LR (Cyprinus
carpio)TE A< ] 125 %% B W3 T L3 P B Rz o B K
B EF e SadhuqE O GE WM I &5 (Lates
calcarifer)TE 1= 35 58 % BE T ML T 14 76 %6 b5 7K 7
WENE R ABIR = R LRV A1 B ff (Epinephelue
coioides)TE i % B S5 FE PR 5T T ML 1 11 M6 305 1
FRE . BRI B 2 R BUREE 6T (Scoph-
thalmus maximus) AR50 E H (hsp70)3R ik &2 B T
o MTAER, FARMFRENHE M, THe S
JEE B SR % B R AT R AR RAR T B P A
171 (GIFT Oreochromis niloticus)1E 1B $EAG IR K 4l 57
B ST 0 A AN 0 K AR B R AR AL, PRA 2
A 107 T E G B K Al % GE A T 1Y 3 AR A
B, AP AR IR I KR R RS

R U E S RS RES

1.1 ZFERGHE

P8 I K M AT 100 1 AR 1.28 hm Y i o
W, BRI IRE5 Y, BLRS M (25.0 mx15.8 mx
2.0m), FH3EMMAAKAEAL AL, A S KA B RS
(22.0 m x5.0 mx2.0 m), VLIRS 7E KA 55, #
F&4(15.0 mx3.0 mx2.0 m), b EEE U KA 1) — ]
A IDUUE, MG mx2 mx1.5m), ERE15%
100 miK W g8 %, SR PR ERA . T
BNV o b B A6 I8 K Al 2 58 2 G5 (IPRS) i %
FEAIESREAMKIEEARS . 1 BEKEHAR
5. 1EWIE ARG, 46KERWEEN . 1578
AN FH &ML, B T TPRSHEE AR B

s | R =
12-3 |
L[5 1222 = Ti=4[ 5 |
12-1 \H
e 9 8! |

1 BERTKEREGFTEE
LHEAKI s 2420 3RS 455 SRR ENL;
6. M IR A E N T UUVERE 8UTIENL: 9. UUA: 10V
VLGRS s 12,57 FE A

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.
sedimentation tank; 9. medical stone; 10. coarse sand sea; 11. activated

carbon; 12. aquaculture runway
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12 LM &RTWERT

AW WY AR Rk A B R RV
TH AR R, B (36.6+2.8)g, SD1K
X B (fE e b B 77 GE A 50, AT 110,47 hm* )
W, BP9 830, IR EE NSRE/m’.
SD2HISD3Jy 5256 2H (IPRS), 43 3 di 15 F125 i
KA, SD24H Hik faRh20 22008, WIHEFE N
180 /m*; SD3ZH I aFN30 0908, Jil 37 % &
K270 /m’,

1.3 FEEIRE

SCHCR M E A HE30%. MR & &
T% P PERORLEDRL, BRI, A (7:00—
9:00)#% M 40%, F4(16:00—18:00)#%ME60%,
PN BN AR R 3%~10%. $5RE 3 22 45 1
PR AR, PRUE DR AN R KA, IR AR R R
v AKIRRN A0 2T A% D S R R R

SCEG I RIANOK , EARANEZE R . B
PR KA . B RIFJ W T5 R B2k, WIS Hr4t
HF]20~30 min, Jl 2 09 52505 B2 7K HE i 2 th 3%
AR, P2 i R K S A R S R b B
DUVEW IR RAEDIEEL

AR A ARG ARFF24 WA W AT,
FF AR 7 FE KA 1) 28 O R AR IR DL, IS
I 8 e S CHE AR I LI 1T, KR P Y
KRR . B RERTKTE, MM MRS
WAAIBATIENL . FEFRFH G, 3 IS IS 2 4
SRS, PRIEZK A I8 A S0 2 0 2R I AR KT oK
1.4 HARE

S0, 30, 60, 901120 R 4 IfiL i A i
MFREA . RE4IBEPLBEHC 30 ff, i FHMS-222Jfk
M, RBERICRIN . MW E T2 h, 4°Cks#HH
e, 184 °C, 2500 r/minS 0> 10 minfhl £ I
W, PRAT T80 °CUkAA & HT . AR 1L 7 BI
fif ], WUFIEIT W AR 7R, —80 °CIRAF. L
WG, BAHMELERGOR AR IR E, Git
B E D AR ARG B R B
1.5 HKMRERRIRNE

2 4 K &K (specific growth rate) . 4 X} A= K
# (absolute growth rate), 1 ¥} Z U (feed coefficient
rate) . f7 i R (survival rate) FIA i & 22 55 R
(coefficient of variation of weight)f% | 2315 .

5 4 KR (SGR, %/d)= (I ~In#y)/1<100%
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244 BIng R, 4.

Tt JEAE B AR F7 FE AR 2

B AR 0 AR K R AR B AR A 3

#i Xt A KR (AGR,  g/d)= (W~Wy)lt

Tk R EL(FCR)= F/(W~W,)

TETEE (SR, %)=N,/Nyx100%

A 22 53 R B(CVW)=S/W,x100
L, Wy BRI A w(g)hf
2R B A B 5 o(d) i) 37 KRG F(g)h
BN ¥ AR R(RE); NoWIEf R
NRZGR MR SHARMETREREZ

1.6 M;FEELIEFRNE

VS TR TR R O R L ek AT R DN, A

i Hwh =08, MHEEE, SRNEAN . AR

ZAB R A 5 BS-4204 H 3 AE AR, 150 &

i@mﬁﬁclaijt?’ﬂx%ﬁﬁﬁ NI I 8 [ e e i
e og IR DR (o

1.7 E=FIE&RFAEhsp70 mRNA RIiLZENE

H | PR FFIE20 mg, A FHtrizolik HEHL
MRNA, SRJG 1% 350 A5 B BE B H Ik 46 U
RNARSE 8P o i FH 5 5% 5% 3877 & PrimeScript
RT reagent Kit With gDNA Eraser(TaKaRa)*¥ 2 1t
() B RNA K 5 5% HcDNA, & A cDNARFE T
-80 °C.,

TENCBIN 3 7 $8 2 A . hspT0(FI207463.1) Al
WS H B-actin(BUS’TIS1. M K F 4, K
Primer Express 3.0 &1t 51 9. hsp7051 9 )7
5|, F: CATCGCCTACGGTCTGGAC-AA, R:
TGCCGTCTTCAATGGTCAGGAT, ¥4 ;i Bt fiz
F hspT0JF 511546~652 bp. p-actini| ¥ fF5, F
CCACACAGTGCCCATCTA-CGA, R: CCACG
CTCTGTCAGGATCTTCA. ¥4 K Bei F B-actin
J¥%1381~491 bp. 5|9 H1 KA (7 7)) 5 2 A BR

AN FEE

{8 HJ ABI 7500 Fast 5 I 2¢ 3% & 5t PCRASGHEAT
S 5E B PCRILI , VAB-actin N2, PCRIV X
MAK Z (10 pL)f2 5 SYBR Premix Ex Tap I 0.8
uL, Ermufiﬁ%l%%o 4 uL, cDNA 0.8 pLFil
ddH,0 3.4 uL, N2 95 °C 7 min, AR5
40PN EFR (95 °C 55, 60°C30s, PEhic =708
W), Fei72°C3 mine UUp-actinh NS, 454l
BESH CTIE BEAT 3 — AR AL B, LU4S2H0 ditt hsp70
mRNAM 5 I, W 270k 1 A [R] s
] 1545 2 mRNA AN 26355

1.8 BEESH

B g B Y bR e 22 R o B AT
K HISPSS 18.058 31414, AN [a] 56 46 20 7 7] — I}
[a] 25 1Y b8 R H Duncan [ 22 5 He 4 [R) 5256 4H 7F
N T i) 5 b 558 SR FH A ST B AR 1465 56 (P<0.05, 36
N BE X,

2 4R

21 MIEFEHAKEFREERT
KM EERIEL 3R

255120 dFE 58, SDIA T & % JF o {k it &
225 RA . TR R AR R EOU S T SD2 A
SD341, SD24l# & ¥ MRk . frad
e A A KR IR 3 5 T SDURISD34 (P<0.05)
SCRYZH Y, SD255 SD3Z AH A7 I AN AR K R
Wl A, TR RBEAR . R R, LA
SD24H 5 & F ARt AR K HUR | IR R BURIRAR 1Y
— VD7 AL T XA Siue g, SD23RFH 4
e FSD34 .

SEFEas

x1 EEFTFEEEKMELEER

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

PR sk /g LR HREZRRY REEKE(%C)  BEKE/(gd)  AEE%  ERRE
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 B SBUEA LA AR TR R 7 7 3 (P<0.05)

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

22 MBRREEFMEETEKTEL

SD 14 1ML 3 Bz 5l 7K ~F TG 2. 3% 72 16 (P>0.05)
(K12-a), SD2AIIMIE Kz iR 2% LIHE T

R H, 30 dif ik 8 i K{E8.43 ng/mL, 5
SDI14JC & 3% 22 5% (P>0.05), 120 di i F AL F
SD14H(P<0.05). SD3ZH IfiL i K i g /K F- 7230 dJ5
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4 KoOoE ¥ 44 %

EE TR, 120 dif ik ) K (H 16.76 ng/mL,
i 225 FSD1 4 (P<0.05).
20 [ =3 sDI
= 5D2 BCb Cc
o Em SD3
E_ 15 Bb
%n % A Aa
= — a
3510 lAa Aa  B#aAab [ Aa
~ 2 A
a3 i W
&Sy
g
0 " " " "
0 30 60 90 120
It [a]/d
time
(@)
oA 25!
—~ a,
d Aa_Aa oo ABb B SD3
S _ 6 thhm AR Ba ABb o
E % ABa Bab
T o4 Ba
o Caca
@ =
F 2
E
0
0 30 60 90 120
S a)/d
time
(b)

B2 mMERRE@MBABEMORKETK
ARKG F R R 0R /A — S5 400 5 A 835 % 57 (P<0.05); AR/
B REFR RN A S 56 25 [/ — I 8] s %2 7 38 (P<0.05), T
Fig. 2 Cortisol (a) and glucose (b) levels change in serum

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

the same time (P<0.05), the same below

SD LRI SD2ZH IfiL 375 7 % W 7K ~F- 75 #& > 72 58 1
IR Rk s, 24 2 18] Gt 3 25 53 (P>0.05);
SD34H Ifil 175 i % 4 /K V- 76 R 55 58 3 4 2 B B
4k, 60, 90F1120 diFf {2 3% & T SD1MISD24]
(P<0.05)(¥12-b).

23 MBEAARESHMMAERSEEETK

&AM N R A s 28 LA

TR, SD24ITE30 divf 35 3 f K 81.75
U/L, W &5 TSDI4(P<0.05), 30 dZ )5 %1%
WA s SD3ZH7E60 divt 35 5 5 K {E 118.39 U/L,
5 SDIL M i 42 125 (P<0.05), 60 dJF % Hf FEAIG
(#3-a),
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150 Cb

— 1 SDI
= > I SD2
225 100 Bb
g Bal
é £ A aABa ABa
ﬂ&wg § 50 [Aa Aa
SN ﬂ ﬂﬂ ﬁ“‘“
N
0
0 30
Emaﬂ/d
time
(a)
800
—_ 3SD1
=9 2 Cb = SD2
% 2 = 600 | B SD3
S O
5 & 400
X = g ABa
FEE M aAg:\B Ao
o 2 8
& CR= I'}I Aa Aa
0 AW
HilEﬂ/d
time
(b)

B3 MEARERB@QMAEESEO)IEETK
Fig. 3 Glutamic-pyruvic transaminase (a) and
glutamic-oxaloacetic transaminase (b) activities

change in serum

A5 LI A R AR R R BT R
TR, SD2LHAE30 ditf ik 3] 5 K {H360.38
U/L, 30 dZJ5 il MR i BEAIK, A4~ 5% 58 i 1 Y
5 SDIZLAH HLAEfb A I 35 (P>0.05); SD24H7E60 d
iF 35 B i K 563.756 U/L, 5 SDIZLAA e 2 4
1 (P<0.05), 60 dJii i W7 FEAR (1 3-b).

24 MEHM=BKkFETHK
SD1H 7 & % Ak 103 H b = s 78 B A 555

,ﬁ;ﬁ W%Iﬂiﬁt%o SD2417£90 dJ5 i % T &
(P<0.05), 30. 60F190 disf {2 &Ik T X} HE4H (P<0.05),
120 dit} 5 SD14H A Eb TG 8 35 48 £k (P>0.05) . SD341
TEREAF2 58 A 9 C W 3 A2 4k (P>0.05), 35K
FSD1(P<0.05) (K14).

25 MEAEMEMHETHL
SDI4 7 & 2 | £ 1L 775 V5 Al T 015 1 A % 0
WG W A5k, SD2AISD34H £ 3% FTHE TR

AyEa#, SD2ZH 730 disf ik B K1E259.47 UL, 30d
J5 B WAL . SD3ZHTE60 dist ik 3 it K {E319.24
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24 BANS B, 2. YhOEIEPRAKRY SR AR AR AR 75 B 2 Ak i i AR A B A B 1 A8 Ak 5

6 r=spi
= =1 SD2 Ba ABaBa
= mm SD3ABa {
g T>) ABa
g2 4 'AéA Aa b Ab Ab
< 3 Ab Ab
B b b Ac
%
&S 2
-2
g Rad
i
0
0 30 60 90 120
B 1) /d
time

B4 MmEHEM=BKFEL
Fig. 4 Triglyceride levels change in serum

U/L, %5 T4 HM41(P<0.05), 60 dJFi& k%
fi, 120 dit 5 SD14HAH L i 3 FEAIR(P<0.05)(&15)

400 = gp;
= T
2 2 300 N
2z ABapap
= Aa a, A3 A ab
o g 200 [Aa_Aa a Aa Cb
= 5
=S
2. 100
0
0 30 60 90 120
I A]/d
time

5 MEAEEEEEN

Fig. 5 Lysozyme activities change in serum

2.6 BFREhsp70 mRNA FTikKFEIE L

SD2FISD34H # & % 3 £ JH i Asp70 mRNAJK
S AN SRR T B R B TR R R AR AR
., SD241 30 dit ik Bl Kl , 5SDI4iAH
He i 3 TR (P<0.05), 30 dZ e RIEEZEW T
B, 120 dif 5 SD 1AL Eb & 25 B {1k (P<0.05);
SD347E60 dif ik B fx KA, Z )5 & F I,
60. 90 di i} % &5 T SD14H (P<0.05), 120 dif 5
SDIZH AH L TG it 2 22 5 (P>0.05)([516).,

3 iR
3.0 wERWKEFEEXTESSEaE
KM

TEREAFRIAII N, 45 AL I K 1A b o fige

@
=3 mg/L, JREF28~33°C, pHIE7.0~8.0, %

—_
(e

< [ SDI
# Z =1 SD2
) | B SD3 Bb
g 8
K <
T3
3 o7 Cb
<2
zZ< 4|
~ Z
E g
=4 2+ Aa Aa Aa
=~ o Aa Aa BbAabAa ‘Aal Aa
Q= Aa A Al
£% ,nanA0n Nzl mall e
0 30 60 90 120
i [A/d
time

Bl 6 HEFIEEAAEhsp70 mRNA RIEKFEN
Fig. 6 Relative expression change of
liver hsp70 mRNA

AWE<Img/L, WHHMEEWE<0.1mg/L, tHX
KR AR S AR S B Z N

IPRSH: 5 7 & & fa AR < 3 % i) b 3= 4
T X B2 AL S it 5 R A A L . ZEIPRST, 4
Tt K AR — ELAL TR SR A, BEgE R B
SJROK I Re AR HE S I A, R R KR Y
W ot Bk g T e ks, Kk
B RS e B AR i A KA R AR
W, ARFK BRI P M R A K R, $EmE
P J0T 14 B 3R 0 2 S 45 TR 5 e W K A
£ °50.06~0.18 m/sH} Xt 57 G #7 (Acipenser schrenckii)
AR AR, ASLsr, KRN K
U JE 490.04~0.07 m/s, SD24H 7 & % AR fh 1
AR ORI = T SDI4L, Ak R E i BALF
SD14 . A HIPRSSFAH # & & Ak fa, [l 575
RIS, AR E R E R, R R
Fhim, SD37 & & 3E a4kt A KR RAE TG R T
SD24H, FEJFPHEFRM% s, REMERK
WAL T % R IR A, AR R, T
I, X 5RAMER TG K S R G S
58 % E £ 4y 0 A ST 45 SR — 3L

IPRSF: 58 & % Al fa FUAR B0 B3 5]
AT o 25 7 R AU — A2 IR S N PR TR A
ASRIR T £ 25 7 RACBOR , Ul W AR () 5 94y
B ™, MR — 2, RmFREHSOR . &
SEa Y, SD2FISD3ZH A it it 22 5 R AW EH IR T
SD1, IPRS¥;fafE h B Hk N FR58 , F T 3750
B RO, OF K R R
i, KR4 R 2805 5 Y AE g 16k 1 2
Fo 2 DR, AR 22 080N
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32 MEFEHRKEFERANSTESZIFEEAMN
i e tR =R = pN DAL

IPRSHHXF T A& Ge i 5 FRal A X, Bl 55
KR R, AT IEAT Y IPRS TR 5 ¥ HE 4 F
g, FRGE T IKRE ) % R fa R R B R T
HEW 7T RE 555 2 B v A O XTI IR R
WSR3 B 5 B R AR TPRS IR AN [R) 25 B 19
ML A AL TR AR AR AL, I X5 IPRSFIAE 45 it % 5% 5
PR 22 AT R, AL P AR A FE TPRS
4) 35 B IR G 5 B o IV A AL 48 bR AE LV P AR R
RO 7 A PR A X A7 T PR B I ORI, A
I, FERE ST R B AR AR Y IR AR b de
BB ZAE AL, BE IO A 23 BT f0 R Y AR JLIR R

I35 B 0 e K - i P A I 35 R I 1)
fEbr o MRz BB I 3A B, I P R R
MRS RETE, MAEER R, KR
IO R, U B AR I O 38 s O S, % T IR
BB RS A, SD24L T & & A i i
B R EE K B LIS TR, mrlia
A7 ) o 2 B IR a5 B B TR I K -
Fhr, I S A T A N A BE I R R
EESI N o = R i S S B N ]
JEA K, SD3U T & AE il 57 25 B AR X
JOF P A0 AR RE K, B KO A R B P S T
2 I+, HBEE TSDIMSD24]l, SD3HTH &
AR 7E R0 e A (R F R IR A, G
DB N FRIE AR, X5 5K S O 5 0 e el A X
0552 W ) 23 SR AR LY R SR e K S e s () T
1, REZE MR R Y R R N, K RIAL T A
N [ 0 A0 11 72 2 R N1 0 V) I R N
RERE ST A2 BN, YT 8 Y By Bk g e =, A
ST 45 R AL B 7R SD3AH SR FH A7 1% % 5 SD1HISD2
ZHAH A

I v 7 4 B KT S i S I R A AR Y
B LY AR bR 22— o ) A R A R L R
Y, TE G PR BT W aa i, R B FE R
HRE N XA R B IR, B B TR A
HEALAAHE S A5 VR RD JFE A o0 fige o i 9 R A
BE KT T o273k i Jef 45 UG A A BE £ (B
malabaricus) WS R, Bl & F7 50 % FE 3G 0,
IV T A 2B KO TR . X 5 AR IFSE SD3 A 2
R—%, SD3 ¥\ P AEMFM e LT
JEE R OIRAS L I 2 5 2K P 2 2 5 T SD LA
SD24H .
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A TR Bt T R A T Tl O T AR Sy £
RIFRE G s R = EHAEFRET, X
2N B EAE R R AE SR, 7 I R A KR
A, 2 A Az B BB W a0 5 S50 I 2 21 37 4
I, 2240 B R, i v b X 2 Y 0
PE Tl SD2HISD3ZH # & & Ak £ i i Hh ix 27 il
{14 T35 1 X S 0 T v ) S 0 R g 1B S
520 W A a3 22 B IR i, S U IR 4L 25
o B 5T SO 5T % a0 X ¥ 4 i (Nibea
albiflora)® 0 5E M I e B, 4% D3 5% 2 g R4S R
2 Tt % M o Pl 2 4 KT B T . AR RS Hh SD3
2 270 it 4 355 1 5 T-SDLAISD24H , it B SD34H fY
HoE P AR Z B IR M T, SR S
SD2FISD24H 274 il 1) 15 M 12 i B AIG, Uil &
A 0 ] 3 A B Y R AL I AR B A W 38 X
JIE () 453403 o

Hth =B AKE AR AL 5 8 BT R 1 A
oo IV PR R R e AR e L,
2 A YR T A 6T i 2 4 T ) VRSO I 21 21
AR AR, B A8 45 02 BH £ 1A 22 3 IR 85 i 38
B, 233 5k T R IV R I R R dE R LA
AR . SDIH W & 2 9E Ay i iE Hh rY H
— PR KO B R A DD s 3, U B B A AR A%
WK, PUNIILAE SR, SD24L T B B AR fa i i
Hh =R SCI AT G ARk, o B AR
il = T = A VAT €708
B R K 1 RE R N R e . FRAE S
WISD241 35 & W 3E fa il v H i = Hg KT, U
B0 S50 N T P8, PR IR0 5 B R 55 ; SD34
M TR = T SD24L, 5 BUH IR ol a6 5
W, AR 2ROk R AR RS,
TEREAS FRFE I P9 H I = R b T3 A K

Vs T T 2 A0 2 i Ik L 400 8 AR 4 ) T R
g7, HE SRl AR S oK O I AR AL . W TR
FEAE T I . B2 R B &R sy 80, g fi ik
£ TRT 200 L BE N - 2 Tk B BE 7R RN - 2 Tk JO 58 1 i
JHe (0 K ff, BRI TR A = D, SE G SD2I
SD34 & % A £ i i v i) V5 T il O 1k 38 B 3
Fto Kz B A A, W [ SRR
Z [ fie T3S0 a3 b v R, AT 4R
AR R s 1. BEFE FRAER RN AE K, SD241+# &
B AR 0 i R B EERIR E R, 5
XFHRZHJC 2 5, VLB SD24H & % A fo 3 )i 3
BE, OIS 5 B 55 . SD34L A A TG 1 5 B
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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 Sciences, Shanghai Ocean University, Shanghai 201306, China;
2. Guangxi Key Laboratory of Genetic Breeding and Healthy Aquaculture,
Guangxi Academy of Fisheries Sciences, Nanning 530021, China,
3. New Farmer Feed Co., Ltd., Guangxi, Nanning 530022, China)

Abstract: In this study, the growth and physiological parameters were compared between tilapia (GIFT
Oreochromis niloticus) cultured in a traditional pond and in an in-pond raceway system (IPRS) for 120 days. For
the traditional way, 5 tails/m’ (stocking densities 1, SD1) were reared, while 180 tails/m*> (SD2) and 270 tails/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 2sp70 mRNA were significantly increased in
the SD2 fish. After 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
expressions of the SD2 fish were significantly higher after 60 and 90 days, while the level of triglyceride was
significantly 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
cultured in the IPRS might be 180tails /m’ or less in order for a better growth performance than in the traditional
culturing mode.

Key words: GIFT Oreochromis niloticus; in-pond raceway system (IPRS); high density; growth performance;
physiological parameters
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