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36

(specific combining ability, SCA),

1.1
2008 12, (L)

(Y)

(4.0 mx3.0 mx1.5 m)
, 400

, 8:00 17:00

(P)
1 000 g

F1 FREHEBEMBEFANESTLE
Tab.1 Location and sampling information of three
geographical populations of M. amblycephala

location individuals
population o
longitude latitude total
. E152°10" N29°85" 12 15 27
Yuni Lake, Y
. . E114° 51" N30°34" 15 16 31
Liangzi Lake, L
E115°95" N29°24" 15 20 35
Poyang Lake, P
1.2
&/ 6 ,
4 R 2
50
Microsoft Excel ~ SAS 9.01
& SR I B 0t o AT
6

> B

671 .
Yk =ptsitditrtey
9 J’yk i j
k ;eijk
5 S i

); d;

); T i J

SSR ARiTELIE S

>

[8]

POPGEN 32

GenBank 8  Genome-SSR
4  EST-SSR pUCI18 /Msp
3
(H:)  Nei’s (D"
Microsoft Excel
(PIC) (M),
PIC=1- X”:pf —il Z 2p}
i=1 i=1 j=it1
s Pi P i J
> 1 5
MI=N><PIC
, N , PIC
2
2.1
9 ,
(Y)
, (
(Y)
2.2
Be & 71 75 25T
X
(P<0.01),
(GCA) )
(SCA)
« 4,

— B A A e A SR BB ) AT

DNA PCR

(P)

2),
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F2 3IANHIBMEFEKEHE R
SRR RE LR

FHK6 A

Tab.2 Comparison of total length and body weight of

hybrids among three geographical populations of

M. amblycephala

x4 INHEMBEALGHES NHEREDT
Tab. 4 Analysis of variation source in total
length and body weight of M. amblycephala

/ mm /g
combination total length body weight
LaxLo 53.43 £ 9.40" 2.68 £2.24°
LsxPo 47.52 +12.56° 2.07+1.77°
LaxYo 56.21 + 14.08% 3.81 +3.30°
PsxLo 54.65 £ 12.62° 3.12+£2.49°
PyxPo 4939 +12.36° 237 +2.26°
PoxYo 46.78 + 14.73° 227+232°
YxLg 46.16 + 14.32° 2.15 +2.44°
Y sxPg 48.97 +13.42° 237 +2.43°
YsxYo 57.96 +7.77° 336+ 1.61°
(P<0.05),
(P>0.05)

Notes: The different subscripts show significant difference in the
same row (P<0.05), and the same subscripts demonstrate insignifi-
cant difference (P>0.05).

x3 3INHEMBENERRSNAESR
Tab.3 ANOVA analysis about body weight and length
of hybrids among three geographical populations
M. amblycephala

MS
iati total length

variation dr g body weight
sire 35 2161.585™ 50.41"
dam 35 3092.85 53.75"

) 1260 537.19™ 10.17°

sirexdam
error 63504 74.61" 3.58"

sk (P<0.01)

Notes: ** means significant difference (P<0.01).

source total length body weight
GCA 162.44 4.02
GCA 255.57 4.36
SCA 92.52 1.32
( ) error 74.61 3.58
. . 510.52 9.70
total combination ability
Fl >
[13]
b
5 b

x5 BEXMFAEKIGREMNES WA E
Tab.S General combining ability relative effect and specific combining ability relative effect among
three populations of M. amblycephala

%
SCA
full length
GCA
Liangzi Lake Poyang Lake Yuni Lake
Liangzi Lake 532 -0.28 -5.04 —6.13
Poyang Lake —16. 18.91 2. =2.
SCA yang 16.40 2.51 2.29
Yuni Lake 11.08 —18.63 7.55 8.42
GCA -1.77 1.01 0.77
SCA
body weight
ywes GCA
Liangzi Lake Poyang Lake Yuni Lake
Liangzi Lake 12.53 -2.76 -9.77 -17.69
SCA Poyang Lake —48.33 52.67 —4.34 -6.73
Yuni Lake 35.80 —49.91 14.12 24.42
GCA 1.17 0.41 —-1.58
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2.3 SSR , (0.005),
MR E A50SS5 EEEPIC). A EF (4
A B (N XA I(Fs) B2 25 (H)F 47 BEARIE) 69124 38 B
&K 5 A (MI) 85 SSR , (0.336 2),
12 ( (0.235 6), 3
6), 12 93 177 (G ,
, 14.75, 3 ,
5~20 0.837, (3] SRAP
(0.848), [16] ,
(0.820) 10.468, ,
8.959~11.242 , 4 EST-SSR
3

x6 BIRICEEALE 3 MHEMEE KGN TEHE G

=1
EEE.

BREMERY. EXRAHMPERSE

Tab. 6 Polymorphism information content, numbers of effective allele, Fis and expected heterozygosity of
different marker loci in three populations of M. amblycephala

Liangzi Lake Poyang Lake Yuni Lake
locus
PIC N Fis H, Ml PIC N, Fis H, MI PIC N, Fis H, Ml
TTFO1 0.892 10.056 —0.094 0916 13.385 0.903 11.136 —0.084 0.923 14453 0.895 10.286 —-0.079 0.929 12.527
TTF02 0914 12500 0.075 0.936 14.630 0.882 9.211 -0.108 0.904 11.460 0.867 8.203 0.016 0903 11.270
TTF03 0.860  7.826 —0.130 0.887 12.037 0.885 10.000 -0.102 0.909 12.396 0.886 9.529 -0.089 0921 10.630
TTF04 0.929 14.876 —0.055 0.949 18.574 0.890 11.395 0.164 0915 14246 0.831 8.640 -0.141 0.881 9.145
TTFO05 0.846 7377 -0.146 0.875 11.844 0.847 8507 -0.147 0.874 9321 0.857 9.672 -0.121 0.895 11.995
TTF06 0.870  9.043 —0.118 0.897 10.436 0.825 7.609 —0.098 0.857 10.729 0.873 8.000 -0.034 0911 9.601
TTFO08 0.842 6.837 —0.149 0.872 9.265 0.821 7410 -0.177 0.852 13962 0.797 5.070 -0.191 0.844 6375
TTF09 0.901 10.524 —0.084 0.924 12.607 0.880 8.288 -0.040 0.904 11.444 0.879 8909 0.091 0914 13.188
SSR12 0.802 5.653 0.295 0.837 8.819 0.866 8.113 0.153 0.889 13.856 0.862 8.011 -0.143 0.892 9.482
SSR46 0.863 8.048 0.134 0.891 10.355 0.895 10.278 -0.001 0918 12.524 0.741 4483 0464 0.793 4.448
SSR851 0.576 2.695 0.046 0.640 3459 0.686 3.717 0.047 0.742 4118 0.654 3.375 -0.263 0.717 3.926
SSR116 0.821 6250 0.286 0.857 9.031 0.800 5.672 0.301 0.836 6400 0.703 3.888 0.327 0.760 4.924
mean 0.843 8474 0.005 0.873 11.204 0.848 8.445 -0.008 0.877 11.242 0.820 7.339 -0.014 0.863 8.959
7 3 MHEIDHEE KGR EEB MR RR 3
Tab.7 Genetic distance and similarity among
three geographical populations of M. amblycephala 3.1
[5]
Liangzi Lake Poyang Lake Yuni Lake ’
o 0.790 1 0.7145 '
Liangzi Lake s
02356 0.7572 3
Poyang Lake
. 0.3362 02781
Yuni Lake

>

Notes: Figures below the diagonal show genetic distance, the above

expresses genetic similarity.

>
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Prediction of hybrid vigor among three geographical populations of
Megalobrama amblycephala by combination ability and SSR markers

ZENG Cong', ZHANG Yao', CAO Xiao-juan', LUO Wei', LIU Xiao-lian',
GAO Ze-xia', QIAN Xue-qiaoz, WANG Wei-min'"
(1. College of Fishery, Key Laboratory of Agricultural Animal Genetics, Breeding and Reproduction, Ministry of Education & Key

Laboratory of Freshwater Animal Breeding, Ministry of Agriculture, Huazhong Agricultural University, Wuhan 430070;
2. Animal Husbandry and Fisheries Research Center of Haid Group Co, Ltd, Guangzhou 511400, China)

Abstract: Hybrid vigor among three geographical populations of Megalobrama amblycephala, including
Liangzi Lake population (L), Poyang Lake population (P) and Yuni Lake population (Y), was predicted by
combination ability and SSR markers. The first generation individuals of 9 complete diallel cross combina-
tions of three populations were measured with total length and body weight. The analysis of combination
ability showed that the sire of Yuni population had the largest general combining ability effective value;
however, the largest general combining of total length in dam was Poyang population, while that of body
weight was Liangzi population. There were high effective combinations among P3xPo, L3xYo and Y3xYo
which had high specific combining ability, so these combinations were suitable as basic selective popula-
tions. The results obtained from SSR markers showed that all three populations had high genetic heteroge-
neity (H., 0.877-0.863), polymorphism information content (P/C, 0.848-0.820) and marker index (MI,
8.959-11.242). Among the three populations, Liangzi population and Yuni population revealed the largest
genetic distance, reaching 0.336 2. According to the result, LzxYo would have the highest hybrid vigor
among those combinations.

Key words: Megalobrama amblycephala; geographical population; combination ability; simple sequence
marker; hybrid vigor prediction
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