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Tab.1 Thenumber of sires, dams, full-sib and half-sib
familiesfrom G7 to G9 generation of Macrobrachium rosenbergii

ARG KA A 2FRERE RGeS
generation sire  dam  full-sib family half-sib family
G7 68 109 109 79
G8 81 131 131 92
G9 63 103 103 73

ARWFFAGESE G7. G8. G, LUK G8 5 G9
A IERCRE, A A A AL RO, 3B
WT: GO~G6 HAR B AL RN A S B E &
B ) G7. G8. G9 B TRt AC, RiGHEH
FAN T BB 0N T2 FIR RS AR
FEBAR ISR B R, Z IR Y SR A AL
PERE, ToTAIRAT At A 1) J P R O I &
HOH AR R, AL RERE X G8 AT GO PRI &
FEBAE b T AESON AL B
1.2 HESH

FIA Excel A4 ARG HHEACHERRE KRR 1A
HFREG S8 AR HE B LR
I RAIRIE, T B RA R S A T A T 3R
RIS AL T 22 . kB A% Ty 22 R AL W) 3R 5
Ji 2, R BFCRE BRI R . o
PERAL R 45 T 7 2241 53 o A5 DU 498 5K
TR
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2 FTRIBIFGT-GOHRRRAEFTHMEEBEER
Tab. 2 Schedule of family reproduction and management from G7 to G9 generation in Macrobrachium rosenbergii

RREFRBE gz A —
synchronization of i RN o g N
e family production W R E ol ® . El(ﬂii‘uj days for grow-out test Gt i/ P—
generation Jp44 [ 453 [ 1) da:;afii ponds for (sltri)clzrilng) O H Wk H 3 . (ind'm™) survivalA raie
AHA A 7 B . rearing densi KEL  harvest
start date  end date . o reanng - mmunally? Y stocking date  harvest date d density
(D/M/Y)  (DMY) % separately oMY) oMy
G7 02/04/2013 28/05/2013 56 43 PCXO03 7.39 08/07/2013 19/10/2013 104 4.08 55.2
PCX08
G8 14/04/2014 02/06/2014 50 34 PCX03 7.40 05/07/2014 22/10/2014 110 3.60 48.6
PCXO08
G9 15/04/2015 30/05/2015 46 37 PCXO03 2.43 06/07/2015 21/09/2015 78 1.58 65.2

1 PCXO03 W AN 2535 m?; PCXO08 ML AN 1334 m.

Note: * Area of PCX03 pond is 2535 m?*; Area of PCX08 pond is 1334 m”.
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y=Xb+Za+Pd+Wc+e 2)

Ao,y 2T ER A SO EE O I ) 1 b 2 [
FE ROV )i, S AR, PR M . = (R
38 H AN, DA SR S AR L ) A 0 3t
FESE BN NI S PRAE  BEALARON 32 EEAL 4
a FE R AR AL RN ] f:, d 32K BRI AR AL
N ), ¢ Fon LRI EREERON M, e TR BELER
2l X, Z, P ORI W R AH R RON A 58T S B
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TFSEOLFR 3. 45 KR W, WORIK S 0y~ Fnz
RPN 32.06~44.85 g, 25.11%~35.87%, A~
ERER AR E TR NSRBI N =Y AV S IE RS ¢ Y - <2
TER K ZET, ZFRFEM TR R . R0 5 e
VEE B SE WA R H R (R 2)0 B AR R 1
AR S RECI KT MR, 55004 7= R0 — 2
K1 DAETE B IE 3 s 1 2 IRTEER G7~G9
ARG R WO P RN R 5 A T 2 8
QN ARV QNI TR Ut B A N 11t ¥ V5 O
whisker FBR{H . whisker FBR{EFZEHEH ., MK 1
AL, ERZRAKE L, 3 M GO i ik m iy
A S R R (14.32%) 0 FEAARIKE L, 3 AR

H GO P M 78 S R AR /NGR 3)0 RRAFTE
AR S R BRI FFE B, 3 A G K
RAE AR 5 R BN (23.28%) -
22 FTRABANAREREZKEEAFEAS

FIIH P AR S PR (A+C FI A+D+C),
AT WIRTBIF G7~G9 AR IS A T Y i 58t
RN S st 1 ANy RN [R) IR 858 8800 1) 3 A% 5
Bk 4)o X TARRAR, SR A A5G 0 5
L i, Ak A5 B A i 3R A R 35t 4% g 3 L A
(0.046+0.045)~(0.082+0.035); YA v i — 1)
5 BAERALEOV IS, Al AR BOR IR B L i
7£(0.063+0.070)~(0.096+0.086), ¥ T G7 Hl G8 %k

#z 3 FRKIBIF G7-Go HRILK A B IER M ST
Tab. 3 Descriptive statistics of harvest body weight for G7 to G9 generation in Macrobrachium rosenbergii

AR Ay 4531 A% FHMEg  B/ME/g  EOKM/g bR 22 8 5 R AU %
generation year sex no. of individuals mean minimum maximum standard deviation coefficient of variation
G7 2013 427 total 13488 32.06 2.16 102.27 11.50 35.87
I male 5675 38.45 2.16 102.27 13.75 35.75
I female 7813 27.42 2.74 78.93 6.32 23.06
G8 2014 47 total 12587 43.12 5.78 110.82 15.18 35.20
J#E male 5176 54.30 5.86 110.82 16.72 30.79
f female 7411 35.31 5.78 98.11 6.93 19.62
G9 2015 43 total 3448 44.85 5.73 92.18 11.26 25.11
It male 1535 50.25 5.73 92.18 12.67 25.22
1 female 1913 40.52 10.06 75.79 7.59 18.72
60
a 60 -
=
.eh
g 30T 250 -
>
2 ! ‘
o 2
“é 40 | % 40 L
2 S
o ¥
g o
L & 30
& 30
= o
20 1 1 20T 1 1 1
G8 G9 G7 G8 G9
14X, generation 14X, generation
F*‘I 1 ZRIHIF G7~G9 MRS R AR HE A H (a) FILAFE 5 (b) I AT 14
WP ph P . 85— O30 KRS = D4 2 . Whisker T BRR R T B FTBEZR 2%, B SIACIE S 59 £41
Fig. 1 Box plots of harvest body weight (a) and survival rate (b) for the G7, G8 and G9 generations in Macrobrachium rosenbergii

The median, 25™ and 75™ percentiles are plotted as boxes. Upper and lower limits of whiskers
were shown as lines. Data beyond the end of the whiskers are outliers.
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*x4 FRIBEGT-GOHRBRARENHFELHNEERSH
Tab.4 Variance componentsand genetic parameter s of harvest body weight from G7, G8, G9 and G8+G9 in Macrobrachium rosenbergii

W A B gm

generation LR -2 InL model i o O-; ” & ¢

G7 5.18% 14541.88 A+C 8.00 / 86.70  97.22  0.082+0.035 / 0.026+0.013
14536.70 A+D+C  7.50  2.60 84.86  97.24  0.077+£0.034 0.027+0.015 0.023+0.013

G8 321.58**  12473.34 A+C 5.74 / 110.61  125.50 0.046+0.045 / 0.073+0.021
12151.76 ~ A+D+C 1540 91.50 19.44  34.01 160.35  0.096+0.086 0.571+0.063 0.121+0.038

G9 2.36 18182.22 A+C 6.05 /1220 64.16  82.41  0.073£0.072 / 0.148+0.036
18179.86 A+D+C  5.18 423 11.86 61.06  82.33  0.063+0.070 0.051+0.040 0.144+0.036

G8+G9 0.22 11493.22 A+C 9.89 /1291 101.83 124.63  0.079+0.038 / 0.104+0.018
11493.00 A+D+C 812 9.61 11.24 9589 12486  0.065+0.046 0.077+0.187  0.090+0.040

W R LS (LR), 4 H ¥ d=L, BEKF N 0.01 5 x7=6.635, WEKF N 0.05 () x*=3.841, **FIRAEAEM .35 2% 5 (P<0.01), *
FRFAE R FE X (P<0.05). o) -INMEfL )y 22, of -WEsE I %, ol SLRMBE 2%, ol HRETI%; o) -5 2% WP -8tk d1,
My 26 5 Ry 2 WAH; &P~ WMy 26 5 Ry 22 W AH; - AL IR PRy 25 15 3R My 2% LU AH.

Note: Likelihood ratio (LR) statistics, x’=6.635 at 0.01 significant level when df=1; x*=3.841 at 0.05 significant level when df=1; ** means
extremely significant difference at 0.01 level; * means significant difference at 0.05 level. Gf -additive genetic variance; aj -dominant

. . ) . . ) . . 2 . . I . ..
genetic variance; o, -common environmental variance; o, -residual variance; o, -phenotypic variance; h*-heritability, the ratio of additive

genetic variance to phenotypic variance; d’-the ratio of dominant genetic variance to phenotypic variance; c*-the ratio of common environ-

mental variance to phenotypic variance.

P, PR AR Sl SR AL AR H ARG 50 35 3K 31 2K
-, A MR 5 KON N 4 A R TR S AR A e
SR T GO F G8+G9 %idh, FAY b4 15 st
TN, BLER HAS 96 I R 3k B i /K- . R AL
E— A5G B AE RO E, ST G7. G9 Al
G8+G9 Kud, A% ML Sy Al THE HF— 2ERR AL,
X G8 Bl SR M IHEAE K, SR,
Z-score KU e W, Y [u] it 15 1 AR Ak A i B T R
B E B KT AR AL D5 2 R (0D
fETHE IR BB R, Hodh G8 Al s, A
0.571+0.063, G7. G9 Fl G8+G9 A 1{E 5l &
0.027+0.015. 0.051+0.040 F1 0.077+0.187.

3 it

Xt B A H bR R TR 1 35 1L S B0 AL
FIEET TSR AR T2 KRB
IF G7~G9 =AW SRR T 3545 J1, AhTHETE
0.046~0.096, I AL SIKF-. HEEREH
FRHEATT 7 A HEACOR AR E 19 3545 3 Ak T H A A
PR — >0 28 [ bR 2 VA IR 7 R A R
PREE 15t % 1 AGTHE S FEIE 0.11~0.19, RI Ny
AL S KD P10 JET REML ¥, FI 454t

/) B 55 24 0 1 sh Wy A RY, 3R A5 T rh [ B X B
(Fenneropenaeus chinensis)(0.18+0.04), FLYHEXT
YR (Litopenaeus vannamei)(0.17~0.34) W 344K & 1
WAL S, KB E AL Sk RO, BT 4 T
HELZH AR G, B0 A A T AN A 45 S (] 28 5 500
HI SRR, R4S T BE 75 %) UR (Penaeus monodon)
(0.27~0.56)272 H AR X HR (P japonicas) (0.28~
0.44) > 2OV gy R St A5 VA T At R 1 3 A g 0 92 3
WA J1, T ANREA RCHE] 53 S ] PR BE RN,
AT HE A S O 55 o AS B 58 B R IR ISR A B st %
FIAR, KRBT R T 845 722 S b, A AR
PEBEARAT MG 3 s AN . OH R, # s F Fh
AR 3 A BEEEE BRI, 2 BRI R #T VTR A
PRRI P IRBEREAL), H LA R A X R
MHHALEE N C 24 30 ZAEM IR DT, T
DA AR R, K B IR R B A5 A RO A
KANAREIAE/N, [ TR§. RAPD Fl COI S50 #
U 3K T A B 10 1 2 BRI TN R,
HT AT AR LL R AL R, B AW G AR A
Bk REHA R R, 5 EMZORFHEATIEREXS L
TR RS, W B AL R R S AL BE )
e
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Estimation of additive and dominant genetic effects for harvest body
weight in advanced gener ations of Macrobrachium rosenbergii
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Abstract: The accurate estimation of additive and dominant genetic effects is fundamental to improving the accu-
racy of selective breeding and accelerating genetic gains. This study harvested 29523 Macrobrachium rosenbergii
individuals from 343 full-sib families (244 half-sib families) and examined the G7, G8, and G9 generations. The
variance components of harvest body weight for four datasets (G7, G8, G9, and G8+G9) were estimated using
average information restricted maximum likelihood. Two single-trait animal models were used for the analysis: (1)
an additive genetic model comprising additive genetic effects plus common environmental effects (A+C), and (2)
an additive-dominant model that includes dominant genetic effects (D) (A+D+C). For the A+C model, heritability
estimates of harvest body weight for the four datasets were all low (h*<<0.15), ranging from 0.046 to 0.082. For
the A+D+C model, heritability ranged 0.063—0.096, and the ratio of dominant genetic variance to phenotypic
variance spanned 0.027 to 0.571. Harvest-body-weight heritability decreased in three datasets (G7, G9, and
G8+@G9), while increasing in G8. Low heritability estimates indicate that wild or improved populations with strong
production performance must be introduced and integrated with the nucleus breeding population. Additionally,
large between-dataset differences in the ratio of dominant genetic variance to phenotypic variance suggest that the
accuracy of dominance variance estimates should be improved with new algorithms including more generations.
Key words. Macrobrachium rosenbergii; harvest body weight; additive genetic effect; dominant genetic effect;
variance components
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