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Tab.1 Schedule of family reproduction and management from G3 to G4 generations
/m?) i ) %
c.)y .) ) o) d
P10° 14.39 9.60 66.7
2019 03.27 04.20 24 48~65 06.26 10.14 110
P11 10.65 7.99 75.0
2020 03.26 04.22 27 49~70 P11 12.50 06.28 09.25 89 6.80 70.9
:*P10: 2 133 m% P11: 2 000 m*; ° 21150 VIE 9540
MOF (3.4%~12.1%), ggplot2
R psych ASReml 4.2
, (AIREML)
0T SOG4 hM2Age. (G xTank ) Sire, + Dam, + 1
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k ! ; Vi ~
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2( ) 3 oC BC 8.71%,
( ) G3 G4 , G4 oC BC
£ 1.7% vs 4.5% (SM)  56.1% vs 72.7% (OC) 39.7%  1.69%; G3 IF BF
vs 21.7% (BC) 2.5% vs 1.0% (OBC) G3 oC 15.06%, G4 IF BF
G4 , BC G4  26.89%
G3 G4 : , ,
19.3% vs 29.9% (IF) 3.4% vs 12.1% (MOF) 31.3% vs
25.9% (BF) 46.1% vs 32.1% (SF) G3 IF
G4 ,BF SF 1 G3 ,0C 83.3%,
G4 G3 G4 16.5%, G3 ,IF
(46.32+14.28) g (39.73+15.49) g; 83.3%, 16.5%

(31.1746.19) g (29.10£7.13) g

B

#2 FRIEADAREK. FRESERHMEIEEMERRY

Tab.2 Individual information and the coefficient of variation of male M. rosenbergii in different generations and morphotypes

1%

/g /g 1%
G3 SM 222 1.67 10.95 3.70 24.50 3.38 30.87
oC 7442 56.12 48.66 6.80 116.30 13.62 27.99
BC 5263 39.69 44.75 10.80 132.00 13.38 29.90
OBC 333 2.51 42.35 16.00 79.40 11.18 26.40
All 13 260 — 46.32 3.70 132.00 14.28 30.83
G4 SM 275 4.54 10.82 4.40 71.30 6.29 58.13
oC 4410 72.74 40.83 7.10 107.60 14.19 34.75
BC 1315 21.69 41.53 8.90 97.70 14.96 36.02
OBC 63 1.04 51.40 25.50 92.10 15.17 29.51
All 6 063 — 39.73 4.40 107.60 15.49 38.99
: SM ;0C ; BC ; OBC

*3 FRADTRER. TRESHERMMEMEEMNERRLY

Tab.3 Individual information and the coefficient of variation of female M. rosenbergii in different generations and morphotypes

/%

/g /g /g /g 1%
G3 IF 2901 19.25 28.18 6.00 68.80 6.69 23.74
MOF 512 3.40 31.69 12.40 57.20 5.68 17.92
BF 4711 31.26 33.20 10.00 62.10 5.85 17.62
SF 6 945 46.09 31.01 9.40 77.60 5.68 18.32
All 15 069 — 31.17 6.00 77.60 6.19 19.86
G4 IF 1959 29.94 24.20 4.30 51.00 6.24 25.79
MOF 789 12.06 27.81 12.00 52.30 5.46 19.63
BF 1697 25.94 33.10 10.00 61.00 6.47 19.55
SF 2 098 32.06 30.94 12.70 57.90 6.13 19.81
All 6543 — 29.10 4.30 61.00 7.13 24.50
. IF ; MOF ; BF ; SF
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Fig.1 Box plot of the proportion of female and male morphotypes in different families of M. rosenbergii
:0C ; BC ; IF ; BF ; SF
2.2 SF
(0.13+0.02)~(0.22+0.03)  (0.05+£0.01)~(0.13+0.02)
4 5 (0.04+0.01)~(0.07+0.01) IF BF SF
OC BC
(0.10£0.01)~(0.1240.02) (0.08+0.02)~(0.10+0.02),  —(0.61£0.09)~—(0.12+£0.11)  (0.150.11)~(0.510.10)
OC BC —(0.18+0.12)~(0.53+0.14) G4
(0.01+0.15)~ G3 ,
(0.23£0.20) (0.11£0.14)~(0.43+0.20); IF BF G3 G4

F4 FRAGAFERETARESHESTRKNATERS . ERHMBEEEX

Tab.4 Variance components, heritability and genetic correlation of threshold trait of male morphotypes in different generations of M.

rosenbergii
40‘2 0'3 0'}27 h:f h; rg

ocC G3 0.17+0.03 1.00 1.08+0.01 0.16+0.02" 0.10+0.01 0.01£0.15
G4 0.23+0.05 1.00 1.120.02 0.21£0.04" 0.12+0.02" 0.2340.20

Across 0.22+0.03 1.00 1.11£0.01 0.20+0.02" 0.12£0.017 0.17+0.15

BC G3 0.18+0.03 1.00 1.09+0.01 0.17+0.02" 0.10+0.02" 0.11£0.14
G4 0.17£0.04 1.00 1.09+0.02 0.16+0.03" 0.08+0.02" 0.43+0.20"

Across 0.19+0.03 1.00 1.10+0.01 0.17+0.02" 0.10+0.01" 0.26+0.14

:0C ; BC ; 4o ; 0'2 ; 0'12, ; hf ; hf,

$7g ;7 (P<0.01); " (P<0.05)
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x5 FRAEAGAFERETARESHESTRKOAERS . ERHFEEEX

Tab.5 Variance components, heritability and genetic correlation of threshold trait of female morphotypes in different generations of M.

rosenbergii
o o} B B
IF G3 0.32+0.05 1.00 1.16+0.02 0.27+0.04™ 0.13+£0.02™ —0.12+0.11
G4 0.48+0.08 1.00 1.24+0.04 0.39+0.05™ 0.22+0.03" —0.610.09""
Across 0.45+0.05 1.00 1.23+0.03 0.37+0.04™ 0.19+0.02" —0.46+0.08""
BF G3 0.09:+0.02 1.00 1.04+0.01 0.09+0.02" 0.05+0.01"" 0.15+0.11
G4 0.26+0.05 1.00 1.13+0.02 0.23£0.04™ 0.13£0.02" 0.51£0.10”
Across 0.16%0.02 1.00 1.08+0.01 0.15+0.02™ 0.08+0.01"" 0.41£0.09"
SF G3 0.07+0.01 1.00 1.03+0.01 0.06+0.01"" 0.04+0.01"" —0.18+0.12
G4 0.12+0.03 1.00 1.06+0.01 0.11+0.03" 0.07+0.01"" 0.53+0.14"
Across 0.09:+0.02 1.00 1.04+0.01 0.08+0.01"" 0.05+0.01"" 0.24+0.11"
JIF ; BF ; SF ; 40’ ;o2 ;o W2
:hy i 7 ) (P<0.01); " (P<0.05)
G3 G4 IF
3 -0.12+0.11 -0.61%0.09 IF
OC (BO) MOF BF SF ,
, G3 G3 G4
, ocC BC , (110 d vs 89 d), G3 MOF BF SF
oC ; oC G4 (80.75% vs 70.06%)
, G4 OC , G3
) ) (IF) (MOF BF SF)
BC , G4 , G3
(Wenner, 1985)
OC BC G4 ,
, 0.10~0.12  0.08~0.10, «“ ” (Karplus, 2005),
(0.10~0.21) (Dinh et
al, 2014) G3
(10.65~14.39 /m*vs 2 /m’) BF ,0C BC ,
(0.05~0.13) SF BC ,
(0.04~0.07), (0.06~0.10) G3 BC «“ ”0C
IF G3 , G4
(0.13~0.22), , BC
, Medrado
(2021) , [(0.11£0.14) vs (0.43+0.20)], ,
(0.15+0.003) , , OC BC
[(0.01£0.15)~
, (0.43+£0.20)]
[(0.25+0.14)~(0.70+0.10)] (Dinh ef al, 2014),
, 2 vs 5

, ) (10.65~14.39  /m? vs 2 /m?)
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) , , , 2021.
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) , , ., 2019.
3. , 26(6):
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AN ANALYSIS ON GENETIC VARIATION OF THRESHOLD TRAITS OF FEMALE
AND MALE MORPHOTYPES IN MACROBRACHIUM ROSENBERGII

WANG Jing-Wen"?,  YANG Guo-Liang™*, KONG Jie’, XIA Zheng-Long®, SUI Juan’, TANG Qiong-Ying®,
LUO Kun?, DAI Ping’, MENG Xian-Hong®, CHEN Li-Mei', LUAN Sheng®

(1. College of Fisheries, Tianjin Agricultural University, Tianjin 300384, China; 2. Key Laboratory for Sustainable Development of
Marine Fisheries, Ministry of Agriculture and Rural Affairs; Laboratory for Marine Fisheries Science and Food Production Processes,
Pilot National Laboratory for Marine Science and Technology (Qingdao); Yellow Sea Fisheries Research Institute, Chinese Academy of
Fishery Sciences, Qingdao 266071, China; 3. Huzhou University, Huzhou 313000, China; 4. Jiangsu Shufeng Prawn Breeding Co. Ltd.,

Gaoyou 225600, China)

Abstract In morphology of the second pereiopod, male Macrobrachium rosenbergii could be divided into four types:
small clawed (SM) male, orange clawed (OC) male, blue clawed (BC) male, and old blue clawed (OBC) male. In gonadal
development status, female shrimp could be divided into four types: immature female (IF), mature ovary female (MOF),
berried female (BF), and spawned female (SF). Results show that body weight between the male and female shrimps in
different morphotypes are significantly different. To explore whether the proportion of different types of male and female
can be selected to indirectly improve the yield, genetic parameters of the above-mentioned traits and their genetic
correlation with the harvest weight in high-density pond culture mode were evaluated for the first time. A total of 40 935
individual records were collected in two generations of the M. rosenbergii population. Genetic parameters for binary traits
(0 and 1) of different morphotypes were estimated using sire-dam breeding analysis model and threshold statistical model.
A multi-trait threshold-animal model was established to estimate the genetic correlation between the morphotypes and the
harvest weight of males and females. The estimated heritability of threshold traits for male and female morphotypes
between and within generations were 0.08~0.12 and 0.04~0.22, respectively. The genetic correlation between threshold
traits of OC or BC morphotypes and the harvest weight varied from 0.01 to 0.43, and those between threshold traits of
female morphotypes and the harvest weight traits were moderate (—0.61~0.53). This study confirmed that the threshold
traits of male and female morphotypes had additive genetic variation in high-density pond culture mode. For male shrimp,
the two breeding goals of increasing the proportion of OC male shrimp and increasing the growth rate can be achieved
simultaneously. For females, increasing the proportion of IF individuals in the population will reduce the whole growth rate,
and it is difficult to improve the two traits at the same time.

Key words Macrobrachium rosenbergii; claw color; morphotypes; threshold trait; genetic parameter



