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Tab.1 Composition and nutrient content of experimental diets (%)
AT
1843 Ingredients Fish meal level of diets
30.00% 20.00%
14 Fish meal 30.00 20. 00
= Soybean meal 20.00 30.00
4%k Peanut meal 10.00 10. 00
T ¥ Wheat flour 19.79 15.69
M7 7 1) Beer yeast 3.00 3.00
HF3k#) Shrimp head meal 5.00 5.00
gifﬁeﬁlﬁft?n concentrate 3-00 5.00
K E /B4 H Soybean protein isolate 0.00 3.00
K E UG Soybean lecithin 1.00 1.00
fayi Fish oil 1.00 1.00
5l Soybean oil 0.50 1.30
4 Z C Vitamin C 0.10 0.10
JH & [ Cholesterol 0.50 0.50
B A 44 Z Vitamin premix 1.00 1.00
ZAEAT YL Mineral premix 1.00 1.00
BEAR — A5 Ca(H,PO, ), 1.00 1.00
WL Lysine 0.00 0.20
% R Methionine 0.10 0.20
RS 4R CMC 1.00 1.00
ZHATAL Y, 04 0.01 0.01
3T Sum 100. 00 100. 00
B FE ) Proximate composition
K43/ % Moisture 9.75 10.47
M /% Crude protein 49.08 50.06
FAEH;/ % Crude lipid 8.13 8.18
HIK5r/ % Crude ash 10.68 9.71

E L EEHER (g kg™ ) 4R A2.5; 4B D,6.25; 4L K E,75; K K,2.5; 4i2E % B,,0.25; 44 % B, ,1.0; 4iER
B;,5.0; 4i/E & Bg,0.75; 4B &K By, ,2.5; MiR,0.25; A2 ,2.5; JILEE,379; 4% ,500, 2. H &0 HEE (g - ke™') :KCI,90;KI,
0.04;NaCl,40;CuSO, - 5H,0,3;7ZnSO, - 7H,0,4; CoSO, - 7H,0,0. 02; FeSO, + 7H,0,20; MnSO, - H,0,3; MgS0, - 7H,0,124; Ca

(HPO, ), - 2H,0,500;CaCO; 215

Note: 1. Vitamin premix (g - kg™'):VA,2.5; VD,6.25; VE,75; VK,2.5; VB,,0.25; VB,,1.0; VB;,5.0; VB,0.75; VB,,,2.5;
folicacid ,0. 25 ; biotin,2.5; inositol,379; cellulose,500. 2. Mineral premix (g - kg™'):KCl, 90; KI 0.04,NaCl, 40; CuSO, - 5H,0, 3;
ZnS0, - 7TH,0, 4; CoSO, - 7H,0, 0. 02; FeSO, - 7H,0, 20; MnSO, - H,0, 3; MgSO, - 7H,0, 124; Ca(H,P0,), - 2H,0, 500;

CaCO; , 215

1.5 EFWESARTYRRIELERNE
1.5.1 £48)ks

PR IO 2 T i g A i R T B ZE A, 4%
W1 h 5 TR AR 2S5, T W ik W SR 26 0 2 %%
P b, FRVBEE -k o i i | A1 e iy A 0 7 ok
il ZRI/K VR S5 T i 4R K o, IR &
R IR L (W E 30 g) , T - 20 “CUKAEIRfF 4
o MERTFEE T 60 °C LT, I At B 6 {38
AR A R AN
1.5.2 @8+ Y,0, &F0 %

Y, 0, i T HAF A 2EE Y, I AE R
HMIFAR R IRz N T R 0 R W Ak %

I RE , — e AE Rl Rl R B AR i 0. 01% , KR 3l
575700 B 8 % 0 A6 A R A o i R T
AR E TR (0 FV A2 o 0 A0 Rt
Y, 05 5 iR A B 15 55 0 1R T R O
15 (1ICP-AES 3% ) N 7E o I AT , 268 A 4 A
FEASCH R, LT JF-(0..000 1 g) 43531 EAf #R HR
0.1 g ZEf MR A BT 9L B (100
mL) , AR BRI 15 mL ¥kl (65% ~68% )
IWAGHUH, R A 3500, () I A — 4> 25 1 0
R BILERE L BT IXUHES P 0 A R ) e g 48
T IPE AL , S BObE B DOR 2 mL 7oA 5 3
BV B L ECR & 50, v 45 T
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A1 mL Z 58 (70% ~72% ) RSk, 2bei
PN FEH 60 55 ELVWROUR) 1 mL 76 47 ), 4K 22
A S min SRJE TR AT, W ENE, I R XA
IKPEFBLRBE 2 /D 4 Wk, IR (50 mL) &
222 50 mL, {5 T ¥l < R0 08 AORE i 74
U8, W10 mL 3 BBV T HRREELOAE (10 mL) |, Jr
R % 2 1L R I r O OB AR, TN 2 i A
Tk Y, 0, & &, T AR 5 A 0
THALE,

HatE AKX T

TERET ) 5t 2 WL 16 3 (apparent feed dry
matter digestibility, % ) = (1 -A/A") x 100 (4)
(4) A Bk Y,0, i, Ay FE A
Y,0, &&=
1.6 HEZITHH

SRR - YA + FRifETR 2E (mean + SD)
PR, BRI SPSS 23. 0 43 M AR F i
PEATHL R TT 2253 BT (one-way ANOVA) , If-45 45
Duncan W4T 22 0 LA, A 56 4H [A] 22 57 . 35 1
(P <0.05) RAPSIAEAS ¢ K50, K90 W] — K &
AN 5] £y 7K P 1) L 2H 8] 1 22 R R R (P <
0.05) >R Z R J7 22 70, K S Al ek #1k3 7K 1
HRRZEBRAAELHAEM (P <0.05)

2 HERS5HMH

2.1 FHHEMHKEERNI MBI RELE
KRR
2.1.1 30% 44 &mk-Fat9 sy s F R 4
A KHEAR 67

223 60 d HYFRFE 25 ,30% A5 KT AN[H]
REERKERAEER(£2) . 152575
RELERKEWR, EMNBEES T3 S5 595
KHR(P<0.05);3 5 4% 55 95FKAEKHE
JERNE , BT RRE A K R EME T i K R 1
PR E AR A (3.07 £0.09) % (£ 2) . HRIEFR
EARRER W UK 15257 SEKRME
AR RER,3 545559 5KAM
SEAERKRMETIA R R KR 1T
PR EAIHE N E KRR R .6 5.8 5
EENTHAEARKRERR, FWHFE M, S 5
(73.33 £10.00) % 9 2 (66.66 £3.33)% 4 =

(58.89 +1.11)% 3 2(55.56 +2.94) % K Z I
FEVE R, BTN B8 T R
WIIFIER(46.05 £3.75)% (%£2), Hi 5529
FASRRMBBEST 152565 85KR
(P<0.05); 15 2% .6%5.7%8 5FKRMIE
R, BTSSR T A K R 1347
TR MRPAE R R, S 5 954535
REME NG REIRFR . EmR R EO0r T,
4 SHRFRRE(3.06 £0.12) , HB EH TR 3 5
KAVIMUHRE R (P <0.05) . HRAFRMZE
FARE(P>0.05),
2.1.2 20% 44 kTt 9 sy aF R &
A KR Ha

2834 60 d BYFRAE S5 ,20% kK F R AN
FEEKPEREN 3, 2 2(3.99 £0.05) % i1 7
15(3.68 £0. 11) % R RA KB el , BATHRE
EAERKBFRES THRELKR(P<0.05),3 5,
44555 85 9 SRAMAERKELEE, B
MRS A AR AL F T R R W 3R A K
F(3.06+0.10)% (3£ 3), WIFE A KR
TR AR 20% I, AT LK 2 B 7 B
RAEMERNERPIERR,3 5 4555 .85,
O SRXAMENERBIERR, 1 M6 5XA
M AR R R, FEAEE R, 1 5.3 5.4
555 9 SRR R S T IA R R
PG #(49.01 £3.72) % (F£ 3) , .5 S/
9 SXRZRERH THREHKZ(P<0.05), 15,
3 AERABERT 25 T3R8 SKR(P
<0.05) , HRARARMERARE(P>0.05), R
PEAFTEREE 0, WG 5 45 9 5 KR N A R
HMER, 1 5354 5RXRZNEERERR
Fo BRI, SRR (2.39 +
0.05) HEX®m T 15257 5KFA(P<
0.05) , HARARMZERARE(P>0.05),
2.1.3 Rl —s P AFIF R R A A S b KT 44
T A KM A

MRPEHE 2 42 3 LR, TR Rl — R R 7
PR R KT iy AR Kb gE, an &l 1 AT, ] —
R F MR A KB AN SRR R 30% i
WK GRDREZHL AT 209% £ 83 7K SF-Fa) Bk 4 22 ) 22 5
AE#E(P>0.05),
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R2 30%&HBKTERBI I MBRETIERRRERKERENZIT
Tab.2 Effects of diets of 30 % fish meal levels on growth performance of 9 P. monodon families
KEGS BIHE/ g KHE/ g REE KR % 17155/ % (EEEE it
Family number Initial weight Final weight Specific growth rate Survival rate Feed conversion ratio

1 0.76 £0.01 5.84 +£0.92 3.36 £0.30% 35.56 +4.01% 1.89 £0.09*
2 0.76 +0.01 6.70 +0.52 3.62 0. 124 40.00 +8.39" 2.04 £0.08*
3 0.76 +0.01 3.84 +£0.32 2.70 £0.13% 55.56 +2.94 2.39 +0.16™
4 0.76 +0.01 4.67 +0.38 3.01 £0. 13" 58.89 +1.11¢ 3.06 0. 12"
5 0.75+£0.00 3.55+0.31 2.58 £0.16 73.33 +10.00¢ 2.13 £0.24*
6 0.76 +0.00 4.85 +0.61 3.07 £0.21%! 37.78 £4.84% 2.23 £0.27°
7 0.76 +0.01 6.19 £0.69 3.47 £0.20¢ 20.00 £5.09* 2.09 £0.24*
8 0.76 +0.01 5.26 £0.58 3.20 £0. 18" 26.66 +6.67% 2.16 £0.53"
9 0.75 +£0.01 3.71 £0.23 2.65 £0.10% 66.66 +3.334 1.84 +0.08"

$ﬂjﬁjjﬁﬁ‘§ - - 3.07 £0.09 46.05 £3.75 2.20 £0.09

T VB EAR/NE TR R R 2R A B E (P >0.05)

Note: Values in the same column with a common superscript are not significanty different( P >0.05)

£3 20%EBIKFERT O MBI UFR R K AR
Tab.3 Effects of diets of 20 % fish meal levels on growth performance of 9 P. monodon families
REMT W E/ g R/ g FrEE KA/ % TEIE 3/ %o Tkt 2R K
Family number Initial weight Final weight Specific growth rate Survival rate Feed conversion ratio

1 0.76 +0.00 5.27 £0.20 3.22 £0.07" 58.89 +4.84" 1.82 £0.07*
2 0.76 £0.01 8.27 +0.17 3.99 +0.05° 31.11 £8.89* 1.81 +0.18*
3 0.76 +0.01 4.69 +0.45 3.00 0. 15 55.56 +10.94" 2.39 +0.05"
4 0.76 +0.00 3.77 £0.17 2.67 +0.08*" 60.00 +3.85" 2.24 £0.18%
5 0.75 +0.01 3.63 +£0.23 2.62 +0. 10" 73.34 +8.82¢ 2.13 0. 12%
6 0.76 +0.00 4.92£0.30 3.11=0.11° 41.11 4. 84 2.07 £0.06™
7 0.77 £0.00 7.05 +£0.44 3.68 £0.11° 25.56 +1.11° 1.82 +0.24°
8 0.76 +0.00 3.61 £0.26 2.59 +0.13* 31.11 £8.68* 2.19+0.17®
9 0.77 £0.00 3.90 +0.66 2.66 +0.29° 64.44 +5.88¢ 2.19 £0.06™

%i@&;*fé%ﬁi - - - 3.06 +0.10 49.01 £3.72 2.07 £0.06

T [RS8 EAR/NS PR FOR 257 A B35 (P >0.05)

Note: Values in the same column with a common superscript are not significantly different( P >0.05)

2.2 WHMEHRKERBT I DB XTERR R E
BT YRR E L EN N

W 4 FroR, TEHME 30% 12k 7K - 14 1 R
i ,3 S5 R MR B WL AL 3 B KT
157 5FFR(P<0.05), HARKHN2ZEFA L
F(P>0.05), 7EFWE 20% K5 7K - By fa) k)
2 S F M BT W 5T WL Ak 2 (78, 51 =+
0.53) % fer, HEE RT3 5.6 5.9 SKRZ(P
<0.05) , HAKHARERARE(P>0.05), M
SRIFl— R AR T R R R R Z W R B AE
255 AR R — 28 Z& (W DR 4 5t 2 UL T 1k R A
30% a4 7K TR 2H 1 20% 608 7K S fa) R4 2
[ ZERARE(P>0.05) (K2),
2.3 SEitisFRE G B R AL

M s PR, Fre KR fEER R

BB R AR S G R R 2 U R
Ti 200 BT B R K FIR R AR B3
P HAEHI(P >0.05) , HA5 50 R B F ARG
(P <0.05) , Horpp s A= 4R AT 26 DR R &R
SRAZIREEML(P<0.01),
2.4 FFEBIKTEFPXTBET XA &£ K RE
TRIFF A B 20

TEFTA BET IR R RN — AR IR = 1
TR, L REAS I 555 0T MR A5 P b 2085 7K A R
A RAERE SRR AT BT 00, e 2 ~ e 4 1]
VAR, BETY X R AE P AR Pl T AR
AR TR AR B AR ) S R WL AL R AT
TERFEMEZES (P >0.05)
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el KR/%
Specific growth rate

W FM30
@ FM20
N.S
N.S
c
cd | d Ns NS
B HE abe s
. A a A
1 2 3 4 b5

¥
Feed conversion ratio

B 1
Fig. 1

6

7 8
K EZ%S Family number

W FM30
= FM20

2

a3
KEZ%S Family number

[B] —BE 5 X HR X R AE P 7 B K 4R A TS AR K I RE B B B

Comparison of growth performance of the same P. monodon

4

FIEE/%

Survival rate

5

| FM30
100 , T FM20

1 2

6 7 8

family under two dietary fish meal levels

7 8 9
K E %S Family number

T FM30 R aRHB R K 30% , FM20 SR BHE S K-y 20% 5 [/ — BEAE T EAR/ING T8 R oR 4 e 22 5 A 35 (P >
0.05) ; [l —HiEat: ¥ FAIRIRE FREFRR A2 A RE (P >0.05) ;N. S FIRAMNZ A RFE(P>0.05)
Note ; FM30 indicates that feed fish meal level is 30% , FM20 indicates that feed fish meal level is 20% ; the common lowercase letter on
columns of the same color indicates that there is no significant differene between groups (P >0.05) ;the common capital letter on columns of
the same color indicates that there is no significant difference between groups (P >0.05) ;N. S indicates that there is no significant difference
between groups( P >0.05)

x4 WHEBKFERX I NBTRR R AR THRERUEL R

Tab.4 Effects of two dietary fish meal levels on
apparent dry matter digestibility of 9 P. monodon families( % )

P&y b A 7K E Dietary fish meal level
Family number 30% 20%
1 78.67 £0.77" 77.22 £0. 74
2 77.04 £1.26% 78.51 £0.53"
3 74.83 0. 66° 75.35 £0.98°
4 77.04 +0.72 77.48 +1.32%
5 76.14 £0. 94 77.08 £0.76™
6 75.93 £0.89% 75.49 £0.33°
7 78.45 £0.65" 76.61 £0.97%
8 77.59 £0.99 76.29 +0.30*
9 77.27 £0.99% 75.20 £1.42°
M + BRifETRZE Mean + SD 77.00 £0.32 76.58 £0.32

T : RSB EAR/NS PR FOR 257 A B3 (P >0.05)

Note: Values in the same column with a common superscript are not significantly different( P >0.05)
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Fig. 2 Comparison of apparent feed dry matter digestibility of

the same P. monodon family under two dietary fish meal levels

TE - FM30 Rkl /K-y 30% , FM20 R il e g8y 7K -2 20% 5 [R] — B T B AR [R)/N'S 55 B 3878 21 0] 28 5 A 1 35 (P >
0.05) ; [al—Bi k7 EAHIR KRS F-RRR AR 22 57 A B2 (P >0.05) ;N S FIRHAN 27 A W2 (P >0.05)

Note ; FM30 indicates that feed fish meal level is 30% , FM20 indicates that feed fish meal level is 20% ; the common lowercase letter on
columns of the same color indicates that there is no significant differene between groups (P >0.05) ;the common capital letter on columns of
the same color indicates that there is no significant difference between groups (P >0.05) ;N. S indicates that there is no significant difference

between groups( P >0.05)

RS FitfetrEEERAEE

Tab.5 Test of intersubjective effect of statistical index

e % PRE T A T %
Specific growth rate Survival rate Feed conversion ratio Apparent feed dry matter digestibility

TRl Diet 0.85 0.337 0.177 0.315

R % Family 0.00 0.00 0.008 0.028

Tkl « & Diet = family 0.087 0.513 0.295 0.356

3 g

TPk b 28 7K M 30% T [ & 20% 435
D S O U e £ - = N /£
ALVAREZ % (i FL SR AR 1 k), (645 108
KM 29% B 22% J5i, AN 5 Wi FL 4R I X6 B
( Litopenaeus vannamei ) F A= K Nl Bl R %%, [RlER
Fy , LIV 2610 fil R SR A A e 1l 75 £ /K
V- 329% [ 2 21. 3% S, ANsZ e PLAN B IR A=
K e R8O A B, A, [a]—
R ATV KT T 4R E AR KR R R 4L
Tow 2 (B 1) o I H, TERr e A KR T,

1E 20% A5 7K T ,9 MR R A 6 MRR MR
FEAERCRAERUE B T 30% fh0ky K P 1R R4 .
TERRL R BT T, A R R I, ZE R Aok B A Y
LT AR R B s E AR LB o, R KT
M 30% TFEZE 20% Ih, Bk T 8 5.9 S HARKUE
THE, HRR R R BE, 8 5.9 5K R
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Effects of two dietary fish meal levels on growth performance
and feed utilization of 9 Penaeus monodon families

CHEN Zhenbao'*, ZHOU Falin®, JIANG Song'”,
YANG Qibin', YANG Lishi', JIANG Shigui'

(1South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Lab of South China Sea Fishery
Resources Exploitation&Utilization, Ministry of Agriculture and Rural Affairs, Guangzhou 510300, China; 2. College of
Aqua-life Science and Technology, Shanghai Ocean University, Shanghai 201306, China; 3 Shenzhen Base of South China
Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shenzhen Guangdong 518121 ,China)

Abstract:; Effects of dietary fish meal levels (30% , 20% ) on growth performance and feed utilization of
Penaeus monodon from 9 families were conducted under laboratory conditions. Results showed that there was
no significant difference in specific growth rate (SGR) , survival rate(SR) , feed conversion ratio (FCR) and
apparent feed dry matter digestibility between 9 Penaeus monodon families fed with two dietary fish meal
levels. Survival rates of families No. 1, No. 3, No. 5 and No. 9 in 20% fish meal level diet group were
(58.89 +4.84)% ,(55.56 £10.94)% ,(73.34 +8.82)% ,(64.44 +5.88) % , respectively, which were
significantly higher than those of other families. Two-way ANOVA analysis showed that there was no
significant interaction between dietary fish meal levels and P. monodon famiies. The growth performance and
feed utilization of P. monodon families were not related to dietary fish meal levels, but to genetic factors of P.
monodon , when the diet protein level was high, the phenotypic difference reduced, and when the diet protein
level was low, the significant difference of the genetic effect of growth was obvious. The results provide a
theoretical basis and data reference for screening fine strains adapted to low dietary fish meal level through
family breeding.

Keywords: fish meal level; Penaeus monodon ; families; growth performance; feed utilization



