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W OE.PRTEASEN 34% .38% 42% 1 3 Fhiakt
Xt 16 MREPFIIF R RAERKKE W, R REH, [k
PREHKFERERNAERKMBER KR 14 5015 5
KRNI EE KR 38% 471 42% HE A, HER R
KRR RN 34% 4 <38% 4 <42% 4, 11 MREZ
1E38% BAFBA M BE R B ,5 MRRE 4% EH
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RiEo. 16 MERBIMAKEFHEEFREB KRS
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S B O, 70 A BE 79 X R 8 R FmDRH R K
R B AR E BAERON, I RN B
TR BB X R R F RIS R
U AP I
1.1 FIMEEMRAME

A SEEG A Fp [ K 7R 2 A 5 B i 9 K B
S RYAE A AT, DAEER I (F) %
E(T) EPERTEE(Y) KE=T.(S) FHAME
XA EF A BET X AR N R A, EM A RS
WS B T LS B EME T M s wy
o RASEKXA AR, L BEEERXT 1 ~4 B
WERR , SR THEAEH A L 2 F MK R AR
MIZF , Pk 16 709 H MR KR, 7 512
T111-Y137, Y162-F399 | T149, Y49, Y198, T121-
Y137, Y174 T110-S132, T106-F304 , F63-F230
T139-S132, Y115-Y168, Y123-Y104, T123-Y137,
T182-T104 F1 Y158-Y104, H. A% & T111-Y137
FRARRFEARS R TIL(T JFRERE) , L4
G5 YI37(Y SREPREE RV WRIE) , K R T149
FFEEEA 149 SEBX BALEE SN T
IR AL Y S5 AR B TR, To A B H AL
A, HAMRIEHE

BAIZAEMEF AR 1S d 5, 2518
1 000 BT 7 TE 7K U vt i ] 1Y) i Bk it 38
K/ R BB A (100 em x 120 ¢cm x 80 cm) ,
FEJLEAHR RS TR | M H . 0%
APEARKIEE] 3 em DA BB ERIET IR
i, R H SR
1.2 AREAEEE

KAk KM K 248 8 5 (SPC) |
AFN FEEQR , ZEREAFEO RN
BATEC T 51T, FE K 34 % \38% 42% 3 N H
HKFRBEERIRIRL (R 1 ~2) o BT A ORI e 80
H i, B RIS Ja K B £, %I A% 1. 00 F1 1. 50
mm EAZHRBURE R, 78 90 CHLAE (HEAH N BGE
BHVEK) PHLE 2 h, 7R 2 JE 5 B Al N A
T, BT -20 CokAEH RIS
1.3 ZWigit5RFEE

SEIGHE 9 LS A 500 em x 400 cm x 150 cm
HIZE SRR M AT, B 3 M EDEHE B KF
30 3 AL BB 3 T, BAKIBM IR 16
MRR, BIER 20 B, 311 320 BEF, &#XFR
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FIR PO S AR IE X 2, R R R E] IR A
o RARIFHTT X, HAR AR RE P HoK R
BE B BURSEPTA SRR B RS — 2, HERR S
BT IR MR BRIR 3 WK, wHE Y
8:00,17:00 F1 22:00, H # 1H & N #F (K E 1
7% ~8% ,iC F A&, FFRIE X IMBRAE O
EHEFERRE . FERAKNDIEEK. BH
Bk G 1R, FREE A 0 56 do SKHR A,
AR EE 24 h FEAOHHA, KR 27 ~32 C, 3 E
31 ~33,pH 7.8 ~8.2,%%.6.6~7.0 mg /L,

F1 RBARES
Tab.1 Ingredients of experimental diets
" T RHE EH K %

BoH 42 38 34
kiRl 34 30 26
o2/ 9 7 5
REWRFEH 10 9 8
TEAE 2K 7 5 3
WRBR 5 5 5
£ N JE A 3 3 3
[yl 22.9 31.5 40.1
pNCATL 1 1 1
a3l 2. 2.8 3.2
AALNED 0.5 0.5 0.5
HeH%C 0. 0.2 0.2
L4 1 1 1
E2s 1 1 1
PR A 1 1 1
TEIE RN 2 2 2
A 100 100 100

T £ 48 (g/kg): V, 2.5,V 6.25,V5 75, Vg 2.5,V 0.25,
Vi 1.0,V 5.0,V 0.75, V02,5, Vis2. 5, 18 0.25, A4
2.5, JLEE 379 , £F4E2 500; 2. £ (g/kg) : KC1 90, KI0.04,
NaCl 40, CuSO, - 5H,0 3, ZnSO, + 7H,0 4, CoSO, - 7H,0 0.02,
FeSO, - 7H,0 20, MnSO, - H,0 3, MgSO, - 7H,0 124, Ca
(HPO,), * 2H,0 500, CaCO, 215,

®2 HABREAREFES

Tab.2 Nutrient composition of experimental diets

Tkl K/ %

42 38 34
B 1. 50 mm( JFB éjg}é[ 10.05 10.38 10.57
42.03 38.14 34.08
KT 4 om MBI MEEW  6.55  6.07  6.54
) MJK4>  10.98  10.08  9.23
K4 9.85  10.29  9.38
i 1.00 mm(FHFE  HEH 42.12  38.00 34.27
W4 em WBETXTEF)  KUEEWY  6.69 6.32  7.19
MJK4y 11.12 10.09  9.90
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1.4 iEHRUE

SKRITIRHT R H G 7 AR AFLK 24 b JE,
AENRTIMERE K, R 7 KPR R E
(KW 2 0.000 1 g) o A= F8HR 0 HF 8 K&
(Ser) , BUIEHR(Sy) o HIHR AKX :

Scr = 100 x (InW, —InW,) /1 (1)

Sz = 100 x M/N (2)
KA Ser W ER T (%/d); Sy JRIE R
(%) s W, 70 W, 505 g i 5 45 U5 X 56 T 4 Al
B R RBEVXAFEP PSR E 50 KK 16 My
A ARAFREN N iAK A B
1.5 Zitath

AIEHER A SPSS 17. 0 BRAFHAT RN R Tr
25T (ANOVA) |, FF A Duncan’ s 2 HLHH:
ST R 25 B EPE(P <0.05) A LSD ¥
PATERRR I L I, IR P 1E +
PrifEZE (mean + SD) KR,

2 4%

2.1 FARZEBKFRBXIBET IR RIFELE
LSRR S A

AR B SR

25 56 d AR IMERIRE , TR R AE 34%
B AAKERBH R R T, A K e A B R FE
Z5. AR, 10 SRR EA KRR
(6.21% ) , BEH THEXR(P<0.05);10 5
REMREERBURMEMN S 5KFR(4.29%)
5 44.76% . 9 SRARZ , HAFEA KR RER
TR 10 SAMHABZK R (P <0.05) ,1 511 5,
16 SXRFEERKREE 35 45.65.75.8
S ESRRANFEREEZS (P >0.05),10
BERTSS525 125 13 5/M15 5K (P
<0.05) . #EILEER, 7E 34% EEH KT, K 10
59 ERXRFENERKRHERXR,1 5.11 5.16
53545657585 4 5RXAMENE
KPHERR,5525.125.13 515 BXFH
ENEREHER R

MBIER T ,2 SRRZM 14 SRRBER
B, H100% , B &/ THERR(P<0.05),
10 SRR BIERRAK, b 20% , BEEXT S 5.12
BERFR(P<0.05) HBEMTFHERR(P<
0.01) , KAt R R RFEAE BEMER

2.1.1 34% FE KRR BE 5 X HF R R R E
£33 MPEAKFAMTRSHIERBSEERKEMREE
Tab.3 Effects of 34 % protein level on growth and survival rate of P. monodon family
LG5 RARMS HI¥IHE/ g K¥HE/ g FEEAEK R/ % JRIE R/ %
1 T111-Y137 0.49 +0.02 8.36 +0.16 5.09 +£0.04¢ 82.50 +3.54%
2 Y162-F399 0.65 +0.02 9.53 +0.25 4.73 £0.09d¢ 95.00 +7.07*
3 T139 0.59 +0.01 9.20 +0.39 4,96 +0. 08 97.50 +3.54%
4 Y49 0.60 +0.01 9.70 +0.54 4.99 +0.03 87.50 +3. 54>
5 Y198 0.58 +0.04 6.47 £0.11 4.29 +0. 04 57.50 +3. 54
6 T121-Y137 0.51+0 8.25£0.21 4.89 +0.10¢ 77.50 £3.54%
7 Y174 0.50 +0.06 7.23 +0.54 4.77 +0. 02 82.50 +3. 54
8 T110-S132 0.52 +0.02 8.01 +0.23 4.93 £0.05% 82.50 +3.544
9 T106-F304 0.38 +0.01 9.17 +0.31 5.73 +0.08" 80. 00 +0.009
10 F63-F230 0.35+0 11.68 +0.08 6.21 £0.07* 22.50 +3.54¢
11 T139-S132 0.49 +0 8.18 £0.11 5.08 £0.09¢ 77.50 +3.54%
12 Y115-Y168 0.56 +0 6.61 £0.15 4.69 +0.39% 67.50 +3. 54
13 Y123-Y104 0.65 +0.03 8.80 +0.19 4.46 £0.28< 95.00 +7.07%¢
14 T123-Y137 0.55 +0 8.19 £0.25 4.76 +0.11¢ 100.00 +0°
15 T182-T104 0.48 +0.01 5.92 +0.30 4.50 £ 0¢f 75.00 0%
16 Y158-Y104 0.49 +0.02 8.17 +0.24 5.09 +0.08° 77.50 +3.54%

T W F RGP + Anifkze) EARTREARIH Z M 2R 7E B #2253 (P <0.05) .

2.1.2  38% F& K- G]Ah X BT 0 R 5K AR e
G NE RSN

38% FE 7K1 X B X 2K R B E
HERBEMBERLE 4. R4 TR, 10 SXR
R RE R KR (6.46% ) , BER THERR
(P<0.05);10 SHEAFFEERRILREMK S &

RFE(4.78%) 5 35.15% . 9 SHRRZ, HAE
EERREER T 10 SHOAMHERR (P <
0.05), 1%5.6 5.8 5. 14 5/ 16 SHXREZE
BT25.55. 125 13515 5KK,M3
45751 SEREMATZE TR EE
Sto PRILEER, 7E 38% E HKFR BT, K 10
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SO SRKAMENERBRENEKR; 2 5.5

F. 125 13 5/ 15 SRRMENERERER

BHRR, HREXRZNERPENER
TERLIE R J7 T, 10 5 R R WG KRR, A

40% , SEHREXRYFEEREFEZR (P <
0.05) ,14 SRR BIE R KR, N 100% ,510 5,
12 SRFAERBE (P <0.05) , FAHRKKRAIF
FEBEEZR(P>0.05),

F4 BPEAKFEMTHPINMFRRIFEERZNRER
Tab.4 Effects of 38 % protein level on growth and survival rate of P. monodon family

RS RARHS VB E/ g KB/ g Rt kR % BRI/ %

1 T111-Y137 0.48 +0.02 9.96 +0.13 5.42 +£0.08% 87.50 +3.54%
2 Y162-F399 0.61 +0.02 10.32 +£0.82 5.05 +0.09%" 87.50 +3.68%
3 T139 0.58 +0.01 10.29 +0.25 5.13 +0.02¢% 82.50 +4.75%
4 Y49 0.60 +0.01 11.34 +0.88 5.24 +0.179% 90.00 +4.14*
5 Y198 0.61 +0.03 8.80 +0.65 4.78 +0.01* 82.50 +5.61%
6 T121-Y137 0.49 +0.02 10.42 +0.65 5.47 £0.11¢ 80.00 +4.14%
7 Y174 0.50 +0 8.83 +0.12 5.14 +0.23°%% 82.50 +3.54%
8 T110-S132 0.53 +0.01 10.25 +2.08 5.28 +0. 28l 85.00 +7.07%
9 T106-F304 0.39 +0.02 10.99 +0.43 5.95 +0.12° 85.00 +7.07%

10 F63-F230 0.35 +0.03 13.10 £0.52 6.46 +0.06° 40.00 +4. 14°

11 T139-S132 0.49 +0.01 9.06 +0.18 5.20 +0.03%%& 85.00 +7.07%

12 Y115-Y168 0.55 +0 8.53 +0.08 4.89 +0.01# 60.00 +7.07%

13 Y123-Y104 0.62 +0.01 9.75+0.22 4.91 +0.11# 95.00 +0%

14 T123-Y137 0.49 +0.01 10.99 +0.16 5.56 +0.01°¢ 100. 00 +0*

15 T182-T104 0.48 +0 8.06 +0.95 5.04 £0.17%" 85.00 0%

16 Y158-Y104 0.48 +0.02 10.19 +0. 63 5.47 +0.18% 95.00 +0%

T W F R CPIME + Anifkzs) EARTREARIE Z MR B #2553 (P < 0.05),

2.1.3  42% FE F K G]A X BT 0 R 5K AR e
G NE RSN

42% 35 H 7K - GRDRE X BET X AR K R B
HERBARIERILE S, RS TR,10 SKR
MR AR R RS (6.51%) B T59 SXAL
BEERIN, BERTHERR, 10 SXRKFE
HERRRAKK 5 5K R (4.89%) /5 33.13%
9 SRAREERRE/NT 10 XK, BER/T
3555 125 13 5M/M155K&KZ(P<0.05),

HSHAWE R RAFERENZF (P >0.05), K
BREER 7 42% EEKFRE T 810 5.9 5K
AHENREERHKR;3 5.5 5.125.13
SIS SRXRRZNERBEEBEHER, KRK
RANHPEAERKER . 10 SERWIERRI, N
32.5%,5 1 SERERABE(P>0.05), 5H
RERREFBE(P<0.05);2 513 514
F.16 SRR MG R, HSEREXRZNT
FEBEEZR(P>0.05),

x5 RPFAKFEMTHPINFRRIFEERZNREER
Tab.5 Effects of 42% protein level on growth and survival rate of P. monodon family

RS RARHS VB E/ g KB/ g Rt kR % BRI/ %
1 T111-Y137 0.48 +0.01 10.75 £0.56 5.57 £0.25% 52.50 3. 54
2 Y162-F399 0.61 +0.01 12.04 £1.58 5.56 +0.67" 95.00 +7.07*
3 T139 0.57 +0.02 11.18 £0.69 5.31 £0.04°¢ 75.00 £7.07%
4 Y49 0.62 +0 12.48 +1.42 5.41 £0.27% 85.00 £5.21%
5 Y198 0.60 +0 9.30 +1.81 4.89 £0.27°¢ 75.00 £7.07%
6 T121-Y137 0.48 +0.03 11.80 +0.86 5.51 £0.21% 85.00 +7.07%
7 Y174 0.52 +0.01 10.95 +1.26 5.45 +0.41% 85.00 +7.07%
8 T110-S132 0.48 +0.01 10.03 +0.38 5.48 +0.02% 82.50 +3.54%
9 T106-F304 0.40 +0.02 12.23 +0.66 6.12 £0.12% 82.50 +3.54%
10 F63-F230 0.39 +0.04 15.40 £0 6.51 +0.05° 32.50 +6.61°
11 T139-S132 0.48 +0.02 10.00 +£0.47 5.44 +0.02% 70.00 +4. 14*
12 Y115-Y168 0.59 +0 10.15 £1.51 5.21 +0.51¢ 77.50 £7.68%
13 Y123-Y104 0.62 +0.01 10.85 +1.88 5.11 £0.41°¢ 95.00 +7.07*
14 T123-Y137 0.53 +0.01 12.41 £1.81 5.55+£0.07% 87.50 +3.54*
15 T182-T104 0.48 +0 8.25+1.90 5.04 £0.42°¢ 77.50 +£3.54%
16 Y158-Y104 0.46 +0 10.26 +0.29 5.51 +0.02" 87.50 +5.61*

T W F RGP + Anifkze) EARTREARIH Z M 2R 7E B #2253 (P <0.05) .
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2.1.4
Rk

AR R RB AR, S
THETTXARAE 3 AR B KPR T R E A K
RFFFEREO(R 6) , X FFIFORIEEE I
RAHUARELFHARIE X IF, HE 6 ATLA
B ARES S BN IFNEREE BE
L BEE R RO E RN, AR E
BB BT S (AR KRR . 7E 34%
EET BRI , BRI E A RFNT
AR IR, 7E 38% F142% FE H & B AR
HR R IR ) 3 X R AR 5 AR K ROR T B AR 2K
Fo

F6 BETIURE 3 AR THREEREMEER
Tab.6 SGR and SR of P. monodon
in three diet groups

BETT XA FEA R 8 F KRR T R A K

R KA % JRAE R/ e
AR 4.95£0.47 79.22 £19.11
B ik 5.31£0.42 82.66 +14.32
C ik 5.48 +0.39 77.81 £15.81
P 5.25+0.43 79.90 +16.41

T A FRMREREE KT R 34% 4R B AR R BB K FE N
38% IR} ; C FRDRMR R B B AKSE 2 42% WDk

Bl AR 2R R R, B X R
TERE ETH, RIG IR, 38% & & B k4
B BETT X UR A & TR KO RS 2R,
1M 34% F1 42% 25 [H & 2 1RURHH I BE 15 % R A
TR NE FRARTEEIKF
2.2 HEHFIIFRRZEAREQKFEREHE
BT 4EKMEFHL R

WRIEER3 ~5 MR, /TR R R
ANEZE H KRR T 1 4R 8 A K 3R R 3R (1B
1~2), HE A, 14 515 SRR E
AR 42% EHKF FEASET 38% HEHK
FHS, B RRNFEE A RKFEE R ERD
KR F mE G . MRARREEBKFAR
KRYWELR FEREAKFH(EI ~5), Hi,
15254575 125 135 155%7T/H%
RIREE A K RTE 34% 38% 42% 3 FEEHK
FHRRBZEMEZR(P>0.05);6 5.9 510
514 5 16 5% 5 MR AR EEKRLE 34%
38% EAKFAFAEREEZR(P<0.05),H
16 38% M1 42% B H/K AT B EHNZR (P >

0.05);5 5HI11 5 2 MERFEE A KR 34%
M38% EAKTFHAAFEBREEZR (P>
0.05),38% Ml 2% EH K FHGEREER
(P<0.05);3 5K RT3 FE KPR BHE R
TREAEKEHEREEER(P<0.05);8 5
R AZWFEE K RIE 34% M1 42% EHKFE T E
ABEMZEF(P<0.05) ,{H38% EHKFTH
HERGER T 34% 1 2% WA B R B EHER
(P>0.05),

-

6
55 gl N
| i
K 4 111 034%FAKF
ETi| | BE=EESE
i N BEaEres
&2 1
N
0{ M0 N VL
1234567 8910111213141516
EE S
E1 HERETHERRERFEAKTE
AR TRREERR

Fig.1 The SGR of the P. monodon families
in different protein level diet groups

120

0
KRGS
B2 HERTHIERRERAFZEAKTE
RARTHREE

Fig.2 The SR of the P. monodon families
in different protein level diet groups

TG H,1.4.5.8.9.10.11,13.14 .15
16 % 11 NRFRIE 38% EHKFEFRBERRET
RETHEMWY,2 53 SRR 34% EHK
FHRIERE THERA,6 SM12 524 KA
HERDEAKFARERGTHERH, 15
R ERTE 34% 1 38% & HKF T AFAAE B & 2=
(P >0.05),42% % H KT B BIE RN
52.5% , BT 34% F1 38% 4 (435K 80% Fi
87.50% ,P <0.05) ;5 2R %& 38% & /K FEFH
BTG #(82.5% ) BE R T 34% EHKF4H
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(60.0% ,P <0.05),42% & 14 /K F F B R IE R
(75.0% ) F134% 38% ¥ R EHG B EHER
(P>0.05);14 SRR 42% & HKF T BIE R
(87.5% ) BEART 34% 1 38% & H KP4 (¥
J5 100% ) ,34% F1 38% HAFFEIE R EMEER
(P>0.05) . HARARRMBIERTE 3 FMEEKF
FRHRR T ¥R LB EEZR (P >0.05), 10
SRABIERES KRB R (20% ~
40% ) ,

3 g

RRRE AR AR S B A g K BRI Y B B9
PR, EABIITH, 16 DRI IFR R EE KR
YIREE B H K P 5 32 % T fn, X 5 SHIAU
L RS R I FEX B AR B
PRI AR R 36 e uh ETY | 4 2 A ET AR
B B P R TR EA SRS
HERIRR. 163 MIBATREERRLE
ST AR XAFR R T, 1 SRR EEK
RGBT A R R E, RHBELRRET
W77, AT ASRASRE B PR RHAIR T AR B
IR R, AT LUK I R B SRR g 2R A B ol
RS B B A R B R R 0 DL €, 3R
BRI WG RTTE, A 11 4B X 4R
RARME 38% EHKF T, 5 MR RTE34% &K
F/KF T e, 4 MRRIE 42% BHKF T &
Fo TKEEHEE IR I H A VR AR 1 B R B
FEAEKFRI R LT FEEA & & 39.32%
A TRPRHMAIR T X B iR K H, 2 5 B 1R R F 7k
FHPBEANTTREAR, X SAP TS RAE. B E
HEDIPI R B LG E X AT BEE R R A A
AN T 77 435 238 o 7E A SE 56 B IR 1 R R
A AR BB AT BE S hIE 5 X R A 8]
MRS , MR AN FE A 757 9 2 1 RS B 5F
S, T R AR HL A 3R 7E R B FL DR AR, 7T
REJE: Hy T B 5 X R A 4 BT bR, S B0 e R
PR, XoF R85 5 5 S 32 2 H B MR A B, 2 TR

7 [ 3t 358, 1 BB A B0 %o R A L o o 22
A ERRI,TE 3 FE KRR T,
KBA TR IEWRBER R IRA S AL
HERACE ARG RTINS H SKRARERA
FEEFIED JE B 2 2R (8] B9 A R PRI A7 7R B 3
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25, G R R AT IR AE XK & KRR R
FAEHEMMESREZER, BT, B XTI
I SR 0 L A P 2 T T )8t % 4 RIS 1 Y
WHFRIEMR D, RS SRR E MBS A R R
KA, AWK, H R E B KRR T,
HARREWERGEEERR B EER A
TR HKF R, F—EBK P RR TR
R BTG R Z R4/ 1E 34% 1K 7E H K F1H
B, R AR E] I A K 22 AR K, T 78 #2306 B 47 %t
IR OE B AT K (40% ) B 38% F1 42% %5 7K F
TR, RRBIMAERZRHET g /N, BEEY
ZaMER B EAKFHRRZBNBERES
BELHAER, GREW, T HIFRRMAERK
Bt b A 5 st SO A 36 . FE1RDR
E AR, R 27450 FERBE A K
SERARET , AR K B G RO ) B 25 TR T 2 b
BIHK

PN B A g BE X AR R B B A K AR
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Effects of dietary protein levels on the growth and survival of Penaeus
monodon from different families

JIANG Song"?, HUANG Jian-hua', LIN Hei-zhao', YANG Qi-bin', ZHOU Fa-lin', QIU Li-hua', SU Tian-
feng' , JIANG Shi-gui'

(1. Key Lab of South China Sea Fishery Resources Utilization, Ministry of Agriculture, South China Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, Guangdong, China; 2. College of Fisheries and Life
Science, Shanghai Ocean University ,Shanghai 201306, China)

Abstract; Effects of dietary protein levels (34% ,38% ,42% ) on the growth and survival of Penaeus
monodon from 16 families were studied under laboratory conditions. The growth and survival of Penaeus
monodon were significantly affected by the dietary protein levels. Except for shrimp from F14 family and F15
family, the specific growth rate (SGR) of Penaeus monodon increased with the increasing of dietary protein
levels. A total of 11 families achieved the highest survival rate when the dietary protein level was 38% , and 5
families achieved the highest survival rate when the dietary protein level was 34% , while only 4 families
achieved the highest survival rate when the dietary protein level was 42% . As the dietary protein level
increased, the growth differences of the sixteen families reduced, and this may indicate that the genetic effects
of shrimps in terms of growth can be revealed under lower dietary protein level. By comparing the parental
source of the families, we found that Family 10 whose parents were from Africa achieved the highest SGR.
Significant differences were found within the same group and among different protein level groups among those
families whose parents were from the same region. Our results demonstrate that it is possible to get highly
performed Penaeus monodon families whose dietary protein requirement was low via family selection program.

Key words: Penaeus monodon ; family; specific growth rate; survival rate; dietary protein level
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