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EH TR RZKFER LW IESTE
(Litopenaeus vannamei){& &£ {4
HAESREMRIOEXEST

£ ORY X A F W o3 A Hxse’
(. KR S KHE 1160235 2. Al ABE Ml o7 540 R T S0 Ko
P RRERR TR SR T E 8 266071; 3. BIFT AP HILRHEAIAR 8 266071)

HWE AR K FATF L B L4595 8T (Litopenaeus vannamei) (f # BEK H A R th £ 5, T4
HAREERNBERY, FRERBAFOEZEREFER, THHAXERAIRERRRERAS
#2012 F, RAMBERI350d J7, M E 42 DK K (2094 B LAE XTI B 8 MR A HROEFHE
RE, LMPK, BV K. KMP-ETK. Kk, 2k, BHEE), KRERTRR, HBOTA, 1t
EHWE; AIAREZFEZ0 &, WRABERAAHAZTHER; HTHELERAERS BN EZE
AR ZH, FAIAZR S EAF EZMERAERNBAEN S TEAREATE, £RXEF, LHEY
B R Z O A 5 1E 9 (53.5943.26)%, 4 AT TE B 50.25%-59.51%, T & R Eh 6.08%, K76 E
FIRE W B FAKTF(P<0.01); £ 8 MRAMRKY, SHAFHHEXERSGNH 3 MR H HhERNE
(r=0.478)., 3k 1 ¥ -FE 77 K (r=0.376)Fv JE 47 K (r=0.370); 22 & AL MR X 00 £ TR M B A 7 f2 o,
BELHE-ETK., REMRLET-EYK/2K 3 MR, Tl T REREZRERN 0172, KFR
HARERZAFLERW, IHENTRABEARRANEAFEZREE, Rt TRERK, W RE
WV E, T — PSR G IORAR, A EAERTRR AR R NSRE, UEREH
Pt R, EMERAERGHAFHLTHREEBEXAT, WFPREFEHAETFEAHX
W R ERF R, CWENS TAEE T AT E A FaedERIK, FHib, Nit—FXAFN
BAwE R B ERE, WEMAERTR., BETEAKEFOER, RETONE A F N RN,
KA EST; RE; HAE; X

FESES S917.4 XEAARIREE A XEHEES  2095-9869(2015)06-0063-08

FL4H 75 XT HF (Litopenaeus  vannamei) 2 ¢ [F & %
AR R SR B T, 2012 AE IR K FRFH 7 FE A 145 77 t,
o 3 [ 6 R R 1Y 90.4% (RO BB b Sy, 2013) . ML
YREERTURFE AR IE . PR BT EES, TRAZ B N AMIE 2 1Y
B SR, 5 LA AR E 40% LA 1 14 Sk i B

STICE R, AUE I A AT BB S0 T R
(EAEZEE, 2010), KL, A 5 ACE F (B H A
Ry, HATTMEBR . ARRYIFH R RAETE
25, % IR IR (Macrobrachium rosenbergii) (Hung et al,
2014), /NIBEFFIEER(Silva et al, 2010)%F HoAth FH 7235

* [ 5786371 H Ik T4 PR 21 15 5 By X HF 85 3 B 2 (2012AA10A404) FI AR 38 948 1 H “ I T =i 4 SNP {5 B L
YIS UR A F R B IR A AL R S E” (2015-217) L BT B i BB SR 46 Ak 51 331 R (75 4F £ 1) (14-2-4-52-jch) S [R B Bl

L& )&, E-mail: shandongchaizhan@163.com

O MIEE: FL A, WF5EH, E-mail: kongjie@ysfri.ac.cn

Woke H A 2014-11-19, WeE oA H3: 2015-01-11



64 ook B

2 )R %36 %

S R BN 37%—45% . 15%—45%; BIMdiE[H]
— IR, ARRFRE WHRGE B —E 225, PR
LA 200 1) 5E T FLANEEXT IR AR, HAR R
A 53.03%—53.81%, 5 Kim Z£(201 1)$ & 18725 1k 7
(52.1%53.0%)4Hix, {HAKT Briggs 55(2004)HiE 1)
L (66%—68%)

R 1WA R A RSP PR SR TR SR AE
AR, (HIX B 775 RS JOI S R R WA AR
£, HBEHT R REIERE, Py RREEHMEC S
BRIE, HAEREEEE 1Y R MACEA Fii(Sang et al, 2009),
O AT DL, 58 R [A) e 43 00 5 AR 0 1 S st 4% F e
wRAG, K, FHR5 < RR X S B IE
AR, EE ST ER B TN 7 R A B RS A
HENZE, HAr, CFEffifa(Bosworth et al, 1998), f#if
ff1(Cyprinus carpio) (Cibert et al, 1999). FEpH iRt
(Bosworth et al, 2001), FIEfa(FERSE, 2010)554)
Fiebr, 0B TRE ., R, RK . RESEHEIRE H A
RO R E MMM ; e LWIE T 5 KRB AR
(Procambarus clarkii) . 1. 2% #£ ¥ (Cherax quadricarinatus)
(ZWIAE, 2012)F1 FLANEEXT IR (ZERIAE, 2007)H IR A
TEASPERIFCE, I T Iy

P L ARTE ) FLAR TR O i PR 38 2 A,
AR BT 0T, BT R LI TR R AKF
(A RAEAS H PR 38 043000 2 i3 o ASBIFSE BE BT A [+ 4] 77
AT 42 4 LN EF K &R, Fhit2 2094 B g
XTURBCER , #E47 T H R AR BRI 2, WK R A
IR E ot AR 22 R, S T R PR
PR SRR 4 T A 7 A, DAY Sk I 8 PLAA VX B ) AR
PR 35 AL PPl B SR AR -

1 MBS
11 RAESHMRFEE R RGE M FRAEEE

BEILFHEACN 2012 AR5 AEN 8 A4~ MUYl iE Xt
WRSEARTEAAR W55 | ) SR MR A T O REAG G | B B L
FRSRINA S IR bRIC IS, ARt o 55 & o
2012 4F 3 H, BRiEtEMR A E BEAGELR, R 2 28
BHA, @ fHXitQ BIEIRYS 1 BHEERAS A ;
1 RHERR S 2 R MER A ) U 2 R & o A~
FEBABL ST /Y 170 L ARl 7K 30°CHE
b, EMERAZHHIN 24 do

BARZM KRS, BEYLEEL 1000 B7E 170 L
EALAR N Ak S B AR R R E AR A T
BeLOURA L BEESE . KBRS RIS, B4 h
1R, A3 MR R4 MR L 51 R 4l LN T X R AR [R) % &5 B
BEATIRRE . BERHIK, Bk g dissn, fFurp B

oK EIAE] 100%, (FEFFIEERS 3 ¢ )5, BIMEK
ZBEHLME 90 &, AL A 1 ANIE B KJEM(1.2 m
x 1.2 mx 0.8 m)FRFH, 1ENORFIREA, FREEMAME, %
FZIK T TR MR R A By 1 A R AR
HEARPIR R — 3, BIRSE R RZAENN2ZER . KR
AR H A E] 350 d BF, BEALIEE 42 MR R
MR ZMEREARBRT 30 ), 14y 2094 B LA
TEXTURAE R SR, I MR AN H AR

1.2 MEFZE

121 FUdhy g A 3 4R AF AR R AL MR 6 ) & %
b NS 0 RS 11 7 R 4= N Ol W DA N
(BW), #RJ& M BRI 4 (TL) . R K (BL). ki
HE(CL), BT (SL)Fk i -8 T K (ESL) 5 1~
RIPER o Hodr AR I F5 M HR AR L 2] 2 4 A A 4
s A KR S 2 RS AR I A R 5 Sk i
2 AR MR AR SET 21 3 i HF 5 2 B8 5 1 KO 4R
SEB 6 AME TR s Sk M H - I R AR MR A 3
RIS 6 AT
JE 3 (CF): CF =100x BW /BL®
1.2.2  FUth R sTIFAR AP BRAR R g 2 PN 3
WRSE . B, BE L B SEIENLRER S, RN T LA
FM KA SR IEFEHL T ROF LARE , BRI A E (FW),
JEHE (Y ):
Ye = (FW / BW)x100%

FIFA7 W P 2 O ] — 305 TN, e A K [ &

FESREAR,

1.3 HEsE

fifi 1 Excel X525 B AT 0120 4610, AR5 RH
SPSS 17.0 XJ JLYHTEXT IR F PR AN A R 7580
PERR . 7 22000 . AL R g A A 43, I T
ZIonkERlA R .

Rt — 2552 e TR R AR B % R AR
PG 245 1 AR A BT PR 49 AHH DG RN 45 [0 )5
R, FEALHE SL/ESL, BL/TL. CL/TL. SL/TL.
ESL/TL. CL/BL. SL/BL. ESL/BL FI CL/SL 4 9 4~
fEPEIR

2 #R
2.1 FLOESTURR B R B MR AN Y R St

LA T R LR R PR 23 R0 2 7 MR B8 42
TIERGAE W 1o A ERMAEE (19 40 A v 1Rl 43 31 A
3.20-31.60 g f1 6.80—-56.10 g, 28 53 R B4 M 31.91%
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Tab.1 Statistical description of phenotypic and fillet yield traits for the conservation population of L. vannamei
FEAR Traits i WOME B e 2% 5 RH
Mean Minimum Maximum Standard deviation = Variable coefficient(%)

i I Fillet yield (%) 53.59 33.17 68.46 3.26 6.08
NI Fillet weight (g) 14.21 3.20 31.60 4.54 31.91
& H Body weight (g) 26.37 6.80 56.10 7.72 29.28
3k Hg B K Carapace length (cm) 3.51 2.30 4.80 0.36 10.17
JE7 K Segment length (cm) 7.79 5.00 12.30 0.77 9.87
Sk e H - 154 ESL (em) 11.31 7.30 15.60 1.07 9.43
& Body length (cm) 13.08 8.50 21.10 1.19 9.11
4K Total length (cm) 15.12 10.20 19.70 1.32 8.73
R Condition factor (g/cm?) 1.16 0.87 1.92 0.09 8.07

il 29.28%, MAMAHRKZES . HRRGZER
53.59%, PRfEZEN 3.26%, EHREN 6.08%, A
225 /N WNAESE RECE, H R 300 844 i R o i 22
I T E R A &

22 RAENTEMRAEER R H AR

LG EST UM R REA 42 KR B ARSI
IR WL 2. BADRFR R R 5 R 00 5 A1
TE 3.10%—11.05%2 0] . K F th R 3R I (E 73 A7 3 Bl AE
50.25%-59.51%2 1], 4{HH(53.57+1.94)%, 5 FK
N 3.52%. KA RN AR ZE 7 22 0 i 48 L L3k

3, AR 22 5k B 35 K F-(P<0.01), X H A F i
TR ZR e ] BE B AT BRI )

2.3 FLMEXTEMRFEARE S H AR PR EX T

MR 4 T LUE ), RS PR O R UK
(r=0.478), HUMKMH-EAK . Bk, 2K,
K. Sk AT 0.314<r<0.376), EHES
PR SR A S B A (r=—0.064) . 7E L (B PEAR A,
ESL/TL.SL/TL 5 H AR A AR M ey, 43918 0.117
0.109, & 55 A E (A AH Gt 2 LA MR v e s
B, 450k E] 0.195, 0.164,

®2 FLAEIEN 2 NEFEERRHARMERIER

Tab.2 Comparison of fillet yield performance of different families of L. vannamei

KRG e i B Bkl it 22 LA
Family No. . Ngmber qf Mean (%)  Minimum (%) Maximum (%) S'tartldard Var%able
individuals (ind.) deviation (%) coefficient (%)
F31519 48 59.51 50.72 63.41 2.53 4.26
F31813 39 58.87 49.09 64.34 2.83 4.81
F31921 44 57.04 48.17 61.89 3.44 6.03
F31506 41 56.93 51.55 61.43 2.45 4.30
F31518 78 55.67 48.45 68.46 2.67 4.80
F31604 30 55.59 50.49 61.66 3.18 5.71
F31721 52 55.38 45.14 61.61 2.72 4.92
F31520 61 54.92 49.13 59.20 1.78 3.24
F31621 44 54.71 49.22 61.18 2.67 4.89
F32514 48 54.18 49.46 65.27 2.57 4.74
F32413 50 54.14 42.32 60.00 2.78 5.13
F32101 34 53.96 50.20 57.55 2.16 4.00
F32418 84 53.95 48.43 66.49 2.51 4.66
F31609 31 53.76 50.22 59.33 2.00 3.72
F31903 34 53.71 49.59 58.82 2.18 4.06
F31710 55 53.70 47.21 59.09 2.35 4.38
F31712 48 53.66 49.84 66.26 2.79 5.21
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Family No. individuals (ind.) Mean (%)  Minimum (%) Maximum (%) deviation (%) coefficient (%)
F31405 69 53.63 48.31 59.43 2.33 4.35
F31410 47 53.58 47.38 58.69 2.18 4.07
F31511 53 53.52 46.93 61.00 2.56 4.78
F31515 69 53.40 47.57 60.91 2.26 4.23
F32001 47 53.25 48.53 59.23 2.20 4.12
F31411 65 53.22 46.47 57.43 1.93 3.63
F32010 45 53.21 50.00 57.04 1.81 3.41
F31608 60 53.02 49.24 64.90 2.37 4.47
F31809 54 52.99 47.67 60.15 2.36 4.46
F31504 48 52.85 47.01 57.14 2.44 4.61
F31701 41 52.57 48.11 58.02 2.41 4.58
F32107 71 52.53 42.64 57.21 2.75 5.22
F32421 68 52.45 37.82 59.07 3.01 5.74
F31803 35 52.29 39.08 58.66 3.43 6.55
F31909 79 52.19 46.86 66.67 3.04 5.82
F31706 55 52.15 42.86 67.11 3.73 7.16
F32316 30 52.14 48.65 56.61 1.87 3.58
F32308 41 52.10 43.73 59.49 3.63 6.97
F31507 48 52.07 43.22 63.08 3.04 5.84
F31517 40 51.89 48.45 55.18 1.61 3.10
F32002 53 51.81 47.50 56.14 2.01 3.87
F31616 46 51.23 36.90 59.12 4.19 8.17
F32415 45 51.22 43.59 58.10 3.41 6.66
F32506 34 51.03 43.75 57.91 3.59 7.03
F31901 30 50.25 33.17 64.97 5.55 11.05
{8 Mean 50 53.57 - - 2.70 5.06
AR 3.52
Variable coefficient
F*3 NWENT RAEERBREANHARBREFTEN
Tab.3 ANOVA analysis of fillet yield among 42 full-sib families of L. vannamei
AR SER A Sources SEJ7 Ml Quadratic sum | #1# Degree of freedom 4 77 Mean square F P
K % [A] Between families 0.683 41 0.017 22.204 0
K Z M Within families 1.540 2052 0.001
S3T Total 2.223 2093

24 RMEMIMRFE EHARZ TLMREFTTE
HIEE 3L

J&$E BW, CL, SL. ESL, BL., TL, CF, SL/ESL.
BL/TL. CL/TL. SL/TL. ESL/TL. CL/BL. SL/BL. ESL/BL.
CL/SL 2R AR, it B A mIHEE, v ET 4
AN ZICERME AT RE o RS N EE 5 PR SR A A G 1
e, (Al TR EREZE R A, Hik, Tk

YER R B R A BT TR 2R G 2B I
P e REC MW IRTE R R, TR L ARdET A R AL
PRt 22 LU R 2500 B3 R 0 25 RS S8, 4R
1R AU RS H PR SR e 2 e etk [l A 5

y = 0.440+0.032 ESL—-0.003 BW—0.257 ESL/TL

Z R E R %M 0.172, ESL., BW 1 ESL/TL 3%
34 B AR i P15 2R B0 GE TP 56 15 15 2] e 25 K
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F(P<0.05),
3 g
3.1 FLYbEXEME R B B R LB AT

AWFFE, JLAEXTER 2012 ARRFPRE (R R 2
B IME HR(53.5943.26)%, 4ZIT Jory(2012)4R 18 ) ¥ 7K
IR H A RTE R (56%—63%) o TR —FfiXf iy, kb F AR
AER LK FIE, Fol R BT 22 7. fECRIA
() PLAREEXT IR R RO 5E b, B TR AR A~ 3 R
B4 A AR 4.55-9.31 g (EBET S, 2001)
4.20-14.69 g (HWI4E, 2013). 21.9-23.6 g (Kim et al,
201 1)F1 6.26 g (ZENIZE, 2007), KT A5 E RE
RIS [T 4(26.37+7.72) g, KB 61.80 g,
1M 20-25 g /2 FLAATE X IR IR T 46 & 5 1 — I At
MAHFZE R 25 g X IR & SR AR 49.8%, H
WCHEDY , R A B K, — 043 RE B ] Re G40 R PE AR
T EH R R

7 PRI L R R, SR B TN T AR
BGRRE AN ANIWZEF RN, Wi sih R
ZE5t. AT 6 Py g Je B B AR i R R
R 2 ] —Ffpf, ARSI R s, FTaRAs i AR
WA (Souza et al, 2002), Rifd 2 [F]—FpxFoF, AN
[F A i R 2Z 8], IR 284 A7 7F 22 57 (Rutten et al, 2004;
Peterman et al, 2012),

FEAMFGE R, FARM 2T IR FIN 5 E K (P<0.01),
B, 42 NG F AR IE 73 A FIAE 50.25%-59.51%
ZIa, KRB RREE S RZEBAHR 3.52%, KL
YRR U L PR SR R A Y 1AL AR S R A . IR
it — 0P R B R, TR HE— g ASh
O R

3.2 NAENEVRMEEH A RMESERIERX
£ B35 47

BT, 5 H PR R AR DM B R A v
W (r=0.478). &1, FREGG R EFERLAEK, H
TR AR TG IR AR i i As . I RB e HL ) e
S5 T —HARK R, FRAR T e300 8 B st
et . UL, RIS T ¥ A A5 A R e e 4
e (A RT EAZ I PR S . Ao, SRR
AH MR S 1 R B M RAR YO SR I - .
K. &k, K KP-ET K BTKRSe2K, M
K RETEE R 0.314-0.378, 75 7a [CJF AR MR FILT 38K
UR HH PR SR T SR R A DG A AT (R R AE, 2012),
KIS 5 v QR B IR TR 3R A 5

(r=0.370); FEFEIEZ02010)7E T % | NI H AR
Sal s RA T T R B, 5T % R R A
SRR IR S A T (r=0.577) o 7 E 438 19 JLAN B X
WR T IR B MR AN 2L B BRI EE, 2012) L K Jg &
PAE O (FEIEARSE, 2010)89 H AR H, Mok &
55 PR 23R 1 B R M R S A T B I bR (r = 0.8)

AHIF 5T 1 UK 3 LA 7 o BR 3 FRU MR B H: HE (B
HEL T H R Z TR R R, R TS R
P RBUBRANR=0.17), W= T ESMEH | 4 AR
(AR IR IRTEREL RS 2 F Je 2 % R 467 72
(Y sE Z2BL(R*=0.15) (Rutten et al, 2004), #R 1, 7Efh
KER D, TN T R T A B2 55 i 22T
LR PR U975 1%, Sang %5(2009)F] FH AR Y 4 A ERAL Y
Kom. o B R AEHRATIE T i i
5 H A SR A TN 5 AR v AR R® Rk 0.77; FE
7 G i o v ORI R R RGO AT B R 2R A T
PR P2 2% R?=0.56 (Bosworth et al, 2001), /1]
B4 )7 9T 1 Je B 7 Al f S PSR T Oy B Y e
ZHU(R?=0.14) (Pires et al, 2006) & FH4%, 2l &M
RN 7 L BRI, A ST C A EE Y 2 o gtk [l
FRTGUI PR 2R A BERCAIR, T — 2P % R AR Y
BEARMWK R P . RS, I LR EE R . IS
AR SRR

2 % X M

TR, HRAKR. WHRIMERIR T T2, &P,
2010(4): 133-135

FHRN, SCHF, FME. LYY IREE S X 8 K H A R 55 (A 321
HAL. Aol 5HR, 2013, 33(5): 231

LW, ERAEE, EEN, A SRR I LB AT T R
TR AHDCHE. fe22E40, 2012, 2(12): 54-56

AR S 2013 P GETHARSE. At A ER R
#t, 2013

RN, XU/IVBR, B, A FLANTE X AR A BT e RS R 3R )
Mr. HEEERIE, 2007, 31(6): 70-74

WRIGEDL, BREF, HHIAHE. B 3E FOMER S R R LA E R0
MPERE. 7K RHE AR, 2001, 28(4): 165-168

LEVE, EEM, 5, 5 T 08NS AR50k
AREGHSEHE 0. Tkl 2010, 3(10): 8-10

HAEN, BEEGE, TR, 5. PP IEM L RS AT R
AOGHE. PR REE, 2010, 17(2): 212-217

Bosworth BG, Holland M, Brazil BL, et al. Evaluation of ultra-
sound imagery and body shape to predict carcass and fillet
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Correlation Analysis of Fillet Yield with Phenotypic Traits for Families
from Conservation Population of Litopenaeus vannamei

CHAI Zhan'?, LUAN Sheng”, LUO Kun® KONG Jie*”, XU Shengyu®

(1. College of Fisheries and Life Science, Dalian Ocean University, Dalian 116023; 2. Key Laboratory of Sustainable
Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery
Sciences, Qingdao 266071; 3. Qingdao Higene Aquabreeding Technology CO., LTD, Qingdao 266071)

Abstract The objective of this study on Pacific white shrimp (Litopenaeus vannamei) was to evaluate
the fillet yield performance of different families in the conservation population. A multivariate linear
regression equation of fillet yield was established to find alternative indirect traits of fillet yield. A total of
2094 shrimps from 42 full-sib families were randomly sampled for measuring phenotypic traits and fillet
yield in the conservation population after rearing 350 days. These traits were measured for each shrimp:
fillet weight(FW), body weight(BW), carapace length(CL), segment length(SL), the length from the base
of eye stalk to the 6th segment(ESL), body length(BL), total length(TL) and condition factor(CF). Fillet
yield was obtained after anatomizing the shrimp and taking the meat. Differences of fillet yield between
different families were analyzed using the ANOVA method. The component of variance and heritability of
fillet yield trait were estimated using REML method and an individual animal model. Correlation
coefficients between the phenotypic traits and fillet yield were calculated, and the prediction equations for
fillet yield were established using step-wise regression analysis method. The results showed that the
average fillet yield was 53.59% in L. vannamei. The mean of fillet yield between families ranged from
50.25% to 59.51%. The variation coefficient of fillet yield was 6.08% and there were significant
differences between families (P<0.01). Three traits having strong correlation with fillet yield were FW
(r=0.478), ESL (r=0.376) and SL(r=0.370). The multivariate linear regression equation for fillet yield was
composed of ESL, BW and ESL/TL, and the coefficient of determination of the equation was 0.172. This
study first implied that difference between families for fillet yield was significant. Although genetic
variation for fillet yield was poor at the family level in the conservation population of L. vannamei,
improved strains or populations will be introduced to increase genetic gain of fillet yield, and desirable
genetic gain will be obtained using inter-family and within-family selections. Indirect selection traits with
moderate correlation with fillet yield were found because correlation coefficient between phenotypic traits
and fillet yield varied from low to moderate. In this study, the prediction accuracy of the constructed
multiple linear regression equation for predicting fillet yield was low. Therefore, new technologies
including ultrasound, magnetic resonance imaging should be developed, and new traits including
cross-sectional area of muscle, circumference of segment should be measured in the future study.
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