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Tab.1 Family establishment method in the L. vannamei population of the founders generation
ES VN LA paternal &1
maternal UAS UA4 SIN UA3 UAL UA6 UA2 total
UAS 7 3 4 3 - - 5 22
UA4 - 10 4 5 1 2 3 25
SIN 6 4 10 3 1 3 4 31
UA3 - 5 4 5 - 2 2 18
UAl - - - - 3 - - 3
UA6 - - 1 4 - 1 1 7
UA2 - 4 5 4 4 2 5 24
41t total 13 26 28 24 9 10 20 130
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Fig.1 Residual histograms and QQ PLOT of L. vannamei (G,)
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2.1 ZTAAGEOGERE

130 R AP 17 MRZLAG (IEREZA
H)VEHTAAZKAG . AU A B AR
ARBAE 3 A5 8 B S (AR L 2, 2 SR A ik
AR ERATLRIE LI 2. AR Je R 2 s
AR, A 2RSS A BORIRR N 5.6 ~32.41 g,
P E WO A BT 16,01 ~ 19,70 g, B ifE2E o 2.

R2 MEBHBELZMBZTHAEGNFERERENHIE

— WS AT A KR A L e R A K
w1
2.2 S|#EMGEEMNRN_FHE

T A B AR R AA, 7 — AUk ik
T B /N e B M HE Y S UAS > UA4 > SIN >
UA3 > UAI > UA6 > UA2; fE fpfE A%, o F— 1Rk
BRAR BT R /N e B HE )y &y UAS > SIN >
UA4 > UA3 > UAL > UA2 > UA6, %44 7 el
SCEEAS ISR AR T i fe /N T 3 {E Ry 17. 96, W] L
UAS5 UA4 il SIN 1E SR AR, ot &A1 A
IR RRA, HAE K /N e e i, o3 ) L A
RIS 5.34% 2.51% F1 1.67% . FfLh, =4
N (BT RPA CR INI= I 0Ky ol = 7 NI N 2 N ]|
SCHCAE = B JE AR, A AR R

RSt E

Tab.2 Descriptive statistics of body weight of L. vannamei

GBS Ny I HR/ME/ g RARE/ g T/ g o v 22 A5 R KL
hybridized and inbred combinations no. of individuals min max mean SD Ccv
UA2 x UA2 631 7.30 30.13 17.61 3.08 0.18
UA2 x UA3 838 5.80 28.09 17.55 3.05 0.17
UA2 x UA4 1170 6.80 29.38 17.93 3.10 0.17
UA2 x SIN 1 030 6.00 28.80 16.37 2.95 0.18
UA2 x UAS 802 6.20 24.52 16.81 2.32 0.14
UAI x UA2 690 8.70 27.35 18.26 2.69 0.15
UA1 x UAI 361 6.59 26.30 17.38 3.16 0.18
UA1 x UA4 160 9.40 26.00 18.60 3.21 0.17
UAI x SIN 80 6.90 22.90 17.15 3.16 0.18
UA6 x UA2 579 6.60 27.52 17.48 3.00 0.17
UA6 x UA6 99 6.00 24.60 16.01 3.85 0.24
UA6 x UA3 1078 5.63 31.07 17.58 3.48 0.20
UAG6 x UA4 370 11.39 28.00 17.06 2.23 0.13
UAG6 x SIN 593 8.60 26.20 16.56 2.54 0.15
UA3 x UA3 454 5.60 30.00 16.32 4.18 0.26
UA3 x UA4 1 430 6.94 32.41 19.57 3.14 0.16
UA3 x SIN 1155 8.60 29.00 17.54 2.83 0.16
UA3 x UAS 575 10.70 27.70 18.53 2.84 0.15
UA4 x UA4 1 340 6.00 30.80 18.56 3.88 0.21
UA4 x SIN 1432 6.70 27.50 18.62 3.03 0.16
UA4 x UAS 547 7.00 29.40 19.70 3.33 0.17
SIN x SIN 1 480 7.10 29.30 18.92 2.90 0.15
UAS5 x SIN 1525 9.91 30.83 19.65 2.67 0.14
UAS x UAS 835 9.49 28.00 18.86 2.53 0.13

http : // www. scxuebao. cn



38

Ko7

¥R

37 %

35 ¢
=]
N7 e %o e°§ 2
SETIN AR T .
28 4 o 889
25 e 8 5
g o E
QO (o]
ws 20F
W = -
o=y
&8 15¢
R 7 l
g 8
gﬁé QQOS o o og o o § ¢}
10r-r% 8o 9 | & 36 8 88 e
8 8o B ° Gl ° oo o
8 8 g o 8 g
90 ee o
5F o
g E .
e e
O Illllllllllbll IL;IIII Ibl 1 | —
>, ™ S Y, X
B P NN RN
@%\b&% ) 'v\‘d%%v V"w@'@”‘%v A RCA A AR
ORISR RO LRERYPROIIRERS N\
A B

hybridized and inbred combinations

& 2

FLAEXER G, #XHA 153 d A REFLE

AT m AR, R (25% ) FNEE = DY B (T5% ) . VA B ME RORE AR EESIEO . - - OERIR,
Fig.2 Box plot of harvest body weight for L. vannamei( G, )

The median,25" and 75™ percentiles are plotted as boxes. Mean, minimum , maximum and outliers are shown as [, -,

- and O.

R3 NLAENFRSIHBELIEFZRIS3 BREFRESRNMN-FKAES

Tab.3 Analysis of least squares means on body weight on the 153" day since fertilization with

different parents of L. vannamei populations introduced from other nations

HIRE PES (@) KEB(HA) LA AR SCEEA B {E
populations no. of families( M) no. of families(F) male parent( M) female parent(F) mean
UAS5 13 22 19.21 18.63 18.92
UA4 26 31 18.50 18.31 18.41
SIN 28 25 18.21 18.32 18.27
UA3 24 18 17.90 17.93 17.92
UA1 9 3 17.81 17.33 17.57
UA6 10 24 17.38 17.26 17. 64
UA2 20 7 16.98 17.04 17.01

130 4~ 5% R 4% M8 S5 /N — 3fe #4908 3E 47 43 H7 HE
P, 43 590 i BE 0 16 /i 50% 1 30% R Z A o 45 HE
o, LR SR A BRI 00 0L 3% 40 N3 T B0 43
Fin] %0 130 4~ % Z& v, UA5, UA4  SIN, UA3 .,
UAL UA6 F1 UA2 fE Nk A H A 40 o3l
13.46% . 19. 62% .22. 70% . 16. 15% . 4. 62% .
6.54% F1 16.95% , Wk A4 i 5 1 e /b — R M
SEHME R 18. 03, 2 H HR 50% bR ofE B %k K &R
i, UAS5 (UA4 Fl SIN = ASFER T & 6] T, 2
Bk 22.31% 23.85% F126.92% ,UA3 fif /i H. fl

ARASK IR N 16.15% , UAL [ UA6 Fl UA2 =P
PR o Lo A BT B WSO ot 1 B /D e 8
(B PR = o 19,19 2 42 iR 30% 1 i 1 B2 ik
KA, UAS UA4 F1 UA3 BEIRFT &5 B RS A |
Tt 4% B A 23.75% .26.25% Fl 17. 50% , SIN |
UAL UAG6 Fl UA2 DY/ FER i o5 LA B T %
WP AR 5T i 19 de /> e - P 4 5 S 19. 63
AU ERRGEE M AT WL, UAS [ UA4 F1 SIN
WOREAZS 5 IR A A, BIHANR T — 104
KA LR,
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1 DU LT, 55 JLANE XS UR 7 A5 BERE AR Y 28 1K M AR ITAl 39
x4 NLAENRSIHBERBHREGERRS S
Tab.4 Family distribution of L. vannamei populations introduced from
other nations under different screening criteria
0 T A /N ZIRIE I (E R R BRI H /% percentage

screening criteria mean of LSM UAS UA4 SIN UA3 UAL UAG6 UA2

100 % 18.03 13.46 19.62 22.70 16.15 4.62 6.54 16.92

50% 19.19 22.31 23.85 26.92 16.15 1.54 3.08 6.15

30% 19.63 23.75 26.25 23.75 17.50 2.50 1.25 5.00

2.3 EXHAAGURRENRND_RHBEMEFML & 5.65% . RLHAG T, UAL x UAS 445 K5
L ES /N A fe i (19.52 ), HOARSC A A A
ABEFEX A 22 & 153 HIWORAA BT RO I MRI{E R 7. 61% s UA2 x SIN 20 & {4 J5t 5t i fe /s —
GOR AR ME RARBUR W iR/ D IR SRR R R AR (16. 94 ), Ho A% S 4 & R 2 (AR
Kwﬁm%ﬁmﬂ /D RMERI A 6.62% . AACHG T, UAS x UAS 24 15Tt 1 fix

FE#R ZH oM, 17 A2 A (IERZ A )
57 A A s A WO ST B AT 2 R LK S
Prf 2 4L $E (18, 14 g) o A 24l (17. 17

RS AAEIIRG| #HEERRERER

NS (18.35 ), o H A A HF A
B0 6.87% ;UA2 x UA2 41 A 14 i 5 1 5/ — 9 1
EIRAK(16.20 g) , o A SCA A BF RIS AK 5. 65%

INZRBEMRMABE

Tab.5 Analysis of heterosis and least squares means on body weight of

L. vannamei populations introduced from other nations

B3R L A /N mean of least square mean
AnRl hyb:ildii:egjifi:bred IE%\J SRR S . A A AL/ %
combination types L >~ Jeze R heterosis

combinations orthogonal reciprocal mean

UA4 x UAS 19.52 - 19.52 7.98

UAS5 x SIN 19.27 19. 60 19.43 6.20

UA1 x UA4 19.14 - 19.14 11.04

UA3 x UA4 18.75 19.32 19.04 11.07

UA3 x UAS 18.98 - 18.98 8.99

UA4 x SIN 18.36 19.06 18.71 3.80

UAI x UA2 18.36 - 18.36 11.72

ZeE A UA3 x SIN 18.75 17.61 18.18 4.71

hybridized UA2 x UA4 17.83 18.26 18.05 6.17

combinations UA6 x UA3 18.03 17.53 17.78 8.08

UA2 x UA3 18.11 17.36 17.74 8.57

UA6 x UA4 17.61 - 17.61 2.90

UA1 x SIN 17.44 - 17.44 -0.15

UA6 x SIN 17.07 17.49 17.28 -0.34

UA6 x UA2 18.29 16.08 17.19 5.33

UA2 x UA5 16.97 - 16.97 -1.77

UA2 x SIN 17.16 16.73 16.94 -1.62
11 mean 18.14
UA5 x UAS - - 18.35
SIN x SIN - - 18.25
A3 44 UA4 x UA4 - - 17.80
inbred UA1 x UAl - - 16. 68
combinations UA3 x UA3 - - 16.48
UA6 x UA6 - - 16.43
UA2 x x UA2 - - 16.20
{8 mean 17.17
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Evaluation of growth performance in Litopenaeus vannamei
populations introduced from other nations

RUAN Xiaohong', LUO Kun', LUAN Sheng', KONG Jie'* , XU Shengyu’,
CHEN Rongjian’, CHEN Guoliang’

(1. Key Laboratory for Sustainable Utilization of Marine Fishery Resources,Ministry of Agriculture ,
Yellow Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Qingdao 266071, China;
2. Qingdao Higene Aquabreeding Technology Co. Lid. ,Qingdao 266071 ,China)

Abstract; In 2011, seven batches of Litopenaeus vannamei, introduced from America and Singapore were
collected to evaluate the growth performance. The nest design was adopted and 130 full-sib families ( 17
hybridized combinations and 7 inbred combinations) were obtained by artificial insemination. Offspring of the
130 families were cultured separately through the larval and juvenile stages, and were fluorescence-tagged
when they reached a body length of 3 cm. The shrimps were tagged with a unique family code by injecting
different colours of “ Visible Implant Fluorescent Elastomers” ( VIE ) before being stocked in one grow-out
pond. All families were randomly divided into two groups and then cultured in both Huanghua, Hebei and
Aoshan, Qingdao, simultaneously. Body weight ( g ) of these shrimps was measured after 153 d. Growth
performance of every population and combination was evaluated by analyzing the least squares means( LSM)
and heterosis for body weight in L. vannamei. The results showed that, on the 153rd day, the variation
coefficient of body weight of the L. vannamei stocks was 13% —26% . The LSM for body weight of the UAS
batch,UA4 batch and SIN batch were higher than average by 5.34% ,2.51% and 1.67% ,respectively. So
these 3 batches could be used as parents for high quality cultivars. A growth performance analysis showed the
average LSM of hybridized combination(18. 14 g) was higher than the average LSM of inbred combinations
(17.17 g). The highest LSM occurred in the cross between the UA4 batch and the UAS5 batch, with 7. 61
percent higher than average. Heterosis analysis showed, they ranged from a low of —1.77% to a high of
11.72% ,with a mean of 5.45% ,positive heterotic vigor was detected in most hybridized combination. The
highest heterosis occurred in the cross between the UA1 batch and the UA2 batch. Our study provides insight
into methods for improving the accuracy of genetic selection for growth traits in L. vannamei, and for
genetics and breeding research into quantitative traits in other aquatic animals.
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