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Tab.1 The diallel crossing patterns in five strains

A(d) B(&) C(&) D(&) E(&)
A(?) & B 5 S s R & I N &'
B(¢) 1EE A% RxX  RX  RE
c(e) EX IER B R3xX ®X
D(?) Ex IEX EX A3 kX
E(?) ExX EX EX EX H e
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Tab.2 Mean phenotype values of growth traits for the twenty-five combinations of M. rosenbergii

SEH A FHIPEIR (M £SD)  Phenotypic traits

SCHALZ N PrvG—. 5

Combi .El K/ em 3 Ji F 58/ em H—HE AT P/ em B — 5 =/ cm VNG RTVE R %

t S
orbinations BL W AW AH BW SR

AxA 4.425 £0.486° 0.825 +0.111* 0.748 +0.113*  0.698 +0.110* 2.01 £0.76° 68.33%
AxB 5.030 £0.729"  0.961 £0.177°"  0.864 £0.156°"¢ 0.804 £0. 147" 3,22 +1. 39/ 75. 00 ¢de
AxC 5.048 £0.613 " 0.964 £0.133°"  0.871 £0.106™% 0.809 £0.096™%  3.09 £1.17d""" 66.67%
AxD 4.799 £0.714% 4% (0,897 +0.165¢  0.801 0. 146*% 0.738 £0.139*! 2,64 +1.30% < 63.33"
AxE 5.386 +0.755" 1.039 +0. 183" 0.904 +0.129  (.848 +0.119% 3.83 +1.55¢ 75. 00 cde
BxA 5.098 +0.600%" 0.978 +0. 122%f 0.875 +0.105%% 0.813 £0.094%"% 3,19 +1.1340d<™" 73 33bede
BxB 4.697 £0.276™%  (0.887 £0.077*!  0.786 £0.080*** 0.709 £0.073* 2.37 0. 44 80.00°
BxC 4.797 £0.719 <4 0,906 £0.166°¢  0.821 +0.147*%1 0. 765 +0. 13430 2 73 +1.33¢ 71. 67
BxD 5.098 +0.587%" 0.971 +0. 167" 0.854 +0. 104" 0. 800 £0.093° 3,14 +1. 144" 70. 00
BxE 5.203 +0.773%" 1.022 +0. 182 0.906 0. 139%  0.841 £0. 132" 3.61 £1.56" 75. 00 cde
CxA 5.200 +0. 644" 1.009 +0. 139 0.918 £0.120%  0.861 +0. 1128 3.51 +1.16%" 75. 00"
CxB 4.900 £0.520%%  0.937 £0.142"%  0.843 +0. 130"k 0. 785 +0. 1254 273 £0.94bede 68. 34
CxC 4.448 +0.561* 0.843 +0.117% 0.750 £0.117*  0.688 +0.118° 2.08 +0.85% 66.67%
CxD 4.971 £0.356%%  0.961 £0.087°!"  0.871 £0.079%" 0.813 £0.075%"%  2.94 +0. 66! 70. 002>
CxE 4.835 +0.545"4%  (.938 £0.132"4  (0.859 £0.118“"™ (.800 £0.110%" 2,78 +1.04" 75.00"d
DxA 4.932 £0.403%%  0.969 £0.111°%T  0.869 0. 106%™ 0.784 +0.083"%k 2 86 £0. 74!k 71. 67t
DxB 4.837 £0.479%% 0,943 £0. 113 0.844 +0.099"¥% 0,792 +0.092%s 2,81 +0. 93¢l 73, 33bede
DxC 4.648 £0.346%%  0.896 £0.081>¢  0.811 £0.0780*% 0.742 +0.076*>  2.33 +0.57%* 68. 33"
DxD 4.510 £0. 605 0.875 +0. 1812 0.782 +£0.137%° 0.722 +0. 123%* 2.22 £0.94%° 66.67%
DxE 4.857 £0.703%  0.943 £0. 159 0.852 +0. 130" 0,798 +0. 126! 2,87 + 1,24l 78.334
ExA 5.179 +0.519" 1.026 +0. 135 0.911 £0.119%  0.842 +0. 106" 3.49 +1. 120 88.33'
ExB 4.708 £0.615<% 0,897 £0.148*¢  0.774 £0.115* 0.708 £0.111* 2.55 £1. 113 76.67°%
ExC 4.695 £0. 6004 0.887 £0.141*¢  0.806 +0. 1344 0.746 +0.131*"¢ 2,48 +1.00* 71. 67t
ExD 4.920 £0.466%%  0.935 £0.122"%  0.830 £0.117*¥ (0.759 +0.106*"¢  2.81 £0. 84! 75. 00 cde
ExE 4.589 +0.396"  0.846 +0. 118" 0.756 £0.102*  0.708 0. 100 2.27 £0. 69 73, 33bede

T FSIFE — 4545 Ebnp & AR/ NS FREFROR 253 B3 (P <0.05)

Note: The date in the same column without superscript same lower-case letter mean significant differences( P <0.05)
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Tab.3 The heterosis values of growth traits in M. rosenbergii
ZRATH A %K BL kM H 5 CW I 5E AW S AR gt BW
Combinations Hy Hg Hy Hy Hy Hyg Hy Hy Hy Hy
AxB 11.027 7.802 13.221 9.261 13.346 10.547 14.907 14.063 46.33 35.24
AxC 15.507 15.810 18.248 16.982 19.459 19.611 20.474 19.544 61.40 58. 66
AxD 8.923 7.895 9.756 6. 660 9.241 6.869 7.177 5.462 29.94 23.72
AxE 17.220 15.126 23.582 22.079 20.762 20.114 20.179 19.387 71.08 61.32
BxC 6.031 3.213 6.490 3.849 8.357 5.812 10.969 9.311 22.71 15.25
BxD 7.901 5.744 8.656 7.877 8.282 7.946 11.283 12.279 29.61 25.61
BxE 6.735 5.498 10.701 8.113 8.975 6.845 9.303 9.219 32.97 30.17
CxD 7.380 6.642 8.061 6.128 9.835 7.584 10.320 7.731 22.41 18.50
CxE 5.465 3.847 8.066 7.906 10. 625 10.171 10.832 9.259 20.96 15.94
DxE 7.458 6.535 9.170 11.028 9.429 11.300 8.873 9.932 26.45 25.17
F4 FRIEBFEKERHEZRBS T
Tab.4 The heterosis analysis of growth traits in M. rosenbergii
Hikey B K/ % Sk 58% H— 158 % S % it %
Combinations Type BL CW AW AH BW
Rl 9.365 11.595 11.831 12.432 36.39
Hy Pt A 2R 100% 100% 100% 100% 100%
EHAMREE  5.465 —17.220  6.490 —23.582 8.282 -20.762 7.177 -20.179 20.96 -71.08
SEE B 7.811 9.988 10. 680 11.619 30.96
Hg U RZEIREES 100% 100% 100% 100% 100%
i@ 3.213 -15.810  3.849 -22.079 5.812 -20.114 5.462 -19.544 15.25-61.32
2.3 EBEfEAEBEERXST BEKF, s A AR IR B B 27K
B S A, S AR R KM 5E £5 B R KRR S
e g e PR oo j e/ b
% @T’J’i‘nﬁ% HETJ lﬁlﬁﬁxﬁﬁiﬂﬁb'fgﬁm“ fEVHE (BME + AREIR)
ﬂi’ 0.549.0. 548.,0. 527 ,0. 516 ,0. 580, ﬁj)i@] T Tab.5 Estimated heritabilities of growth
AL ST AT ( "2 =0. 30) [13]  H B EM traits in M. rosenbergii(M + SE)
HRIEF BT PR Traits e
&K BL 0.549 £0.261 2
6
HI % 6 AN, IR 5 IR B B A e 5 3R LR CW 0. 548 0,236 5
ARSI B, Sk B 95 S5 56 — IR 7 B W s AL 4 S AW 0.527 £0.206 7
SR, T 55— I35 5 0 AR X N 5L AT 0.5160.226 9
. T [N BW 0.580 +0.280 7
G EERT | L AR 1 F A G A 5 AR
F6 FRIBIFEKMERMEEZEXSREHEX
Tab.6 Genetic correlations and phenotypic correlations for growth traits in M. rosenbergii
4 BL KM H g8 CW FHETIE AW SRR AR A BW
A& BL 0.727 1 0.704 4 0.694 6 0.7522
Sk H 58 CW 0.947 1%~ 0.680 7 0.667 5 0.728 1
ST TE A 0.930 3~ 0.9551** 0.670 8 0.697 1
H—EE AR 0.9240** 0.936 8" 0.9824"** 0.693 3
1A BW 0.9800" " 0.9548"* 0.9338*" 0.930 5" *

T Xk B A AR O R AR T R B, + = RUIAHSEHERL 3, P <0.01

Note; the numbers above diagonal are genetic corrlations; the numbers below diagonal are phenotypic correlations;

tions, P <0.01
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PRICHITT LM 28R A 3, FAR S BB R
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WL A R BREE DS A AR

ASIFI I 5 A8 RIBIRE b5 R
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KARSRAR AT AR S 258K M, LTI
M 2RSS A I FR B T —E 2SS I3, 15 %
xSRI o AR 4, LY ELA B R 2 3
For A x E A TERTA A KRR 38 T Al
A, R ROR R R AR X T B R T &k
R A5 E RFRRBLS JIE0R, 57 A JFh
e

LI R R HEATHE R T I SR
WFSE, A% 52 06 9 5 Rl TE 1A 28 3 30 S S
K EE Y SR, SRR
BER Tk 22 5 4% B TR B A AR AE Sy 556 IR 6 AT
B, g EERET SRR 2R
VAT, A AR B0 2l 4 S5 PR 096, 56 PR 780 i
Talify, ot gl B e v, B 5 A E AT 2
P, BT H 25 T— R F B T Z it %,
LA ATE LUS B IC S R B A5 b e
JE 5 I 08 T AR EAT IO S 24 58 T AR A B 47 114
OB R, KR E 2R R A £
RIEHE W5 3 T 2 508, AR T MR 2 &
JiE BRI T 0T BLRRS AC R TR . 25 Ag AT LU
BT AR I B S5 i Z2 ek {3 I o
ZREME K IR
3.2 EfEhSEEREX

ARSI IE A - PR R X B R AR S A
HERARIR I AL T AT AT, DUR R & A Kk
MIREE S, m# S A, s MR PIR K 3k
i PP B — R L — M v R TR AR 0
A& SR E AR YR h 0. 549 0. 548 0. 527 .0. 516,

0.580 , 1)@ T w5 BE it A% 1, Ui 5 A Kotk
HABKRIR AL BT, 2 K%, &R L
PAEEEE ST & S =V B L ¥ iy )|
3T AR B AAR 1 32 TR BE vk AT B D [RIAE
PR AR SZI TR FE 7 . TEK P Sh W) B R AT 58
h fi AN g g mp g gg gt
[ 2417 23 S0 P [ G B LA X R RS B
Bl ) £ K OIR BEAT T 385 SIS MBI K
BTSSRk T , 2R KRR 8% 138
R B ] 0.2~ 0.7, A& SCH 45 1 5 How 4,
MALECHA % % 1% [C 3 SR 4 1A B 301 2F K s 1
SIFEHEAE 0.2 ~0.7 2 6] [] i NISSARA %
WFFE A BR G TR R 2 H 8 I 5 2 KR 6 etk 1
WAL B R T S A WL 0 B b
A8 FAESR S A R B R SR B B RIRIF 5 A
W A KRB 5 1ol 0..02 ~0. 07, J& A 25 8 15
J3P o A E BT H X O A KPR A 3 1
Syt AR % BUET RE i T R R L T R
[l 38 B A5 A 2 & e 4 R — s 2 R
BN, B R R — 8, i TR AR R B R,
Lo TSR AR,

ABFER, B ECTRUR 5 AR K MR 1 3k 15 4
S 5 FRAR R He B, He b AR A5 A A A gt
ERSE 5 R BA KH ek, 4r 9K 5 0. 752 2 A0
0.980 0, 3k Mg T 55 465 — i 1 5 10 18 A A1 O B
N, 0. 667 5 5 MK 55— I v 11 2 AR 6 it
N, 0,924 0,5 55 FL4H I XTI 14 TF 5T 45 SR 4
UL AR A R ] 8 AL AR D (0. 69 ~
0.75) 5RMHI A (0.93 ~0.98) ¥k, A
SR AL ITE S A A KR Pt f g, R I 5
I 380 X A R ik 4 0 4 T L s 3 ) 42 A
FHSEPEIR I L 1G 3% 4 I 1 4k 25 16 77 T/ 4R fit
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B2 30k
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Analysis of intraspecific heterosis, heritability and genetic correlation of
growth traits of Macrobrachium rosenbergii

JIANG Zongbing' , DAI Xilin', MING Lei', JIANG Fei’, WANG Haiyang', YUAN Xincheng', LI Yufeng',
DING Fujiang’

(1. Key Laboratory of Freshwater Fishery Germplasm Resources, Ministry of Aqriculture, Shanghai Ocean University, Shanghai
201306, China; 2. Shanghai Shencao Special Fisheries Development Co. , Shanghai 201516, China)

Abstract; The germplasm resources of M. rosenbergii are declining in China. To solve this problem, we used
5 strains( A,B,C,D,E) as parents to make complete diallel cross and built 25 mating combinations, whose
intraspecific heterosis and genetic correlations of growth traits ( body length, carapace width, the first
abdominal segment width, the first abdominal segment height and body weight) were analyzed at 90 dph,
respectively. The results indicated that the growth traits of all hybrid combinations were better than those of
self-combination except D x C. The heterosis was observed in all hybrid combinations, the hybrid
combinations of A x E has the greatest heterosis. It can increase the body length by 17.22% , and can
increase the weight gain by 71. 64% . The heritability was 0. 549, 0.548, 0.527, 0.516, 0. 580 for body
length, carapace width, the first abdominal segment width, the first abdominal segment height and body
weight, respectively. The genetic correlation and phenotypic correlation between body length and body weight
was the highest (0.752 2 and 0.98) , while the genetic correlation between carapace width and first abdomere
segment height was the lowest (0. 667 5), and the phenotypic correlation between body length and the first
abdominal segment height was the lowest (0.924 0). The results would provide theoretic basis for further fast
growth selective breeding and hybridization of M . rosenbergii.

Key words: M. rosenbergii; growth traits; heterosis; heritability; genetic correlation
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