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Fig.1 Average breeding values of harvest body weight

of nucleus breeding populations for different levels of
family size and family number in

the twentieth generation
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Tab.1 Average breeding values of harvest body weight of the nucleus breeding and multiplication populations for

different levels of family size in the twentieth generation

[ AS=F i P EREA
FRZNAME 2R nucleus breeding population multiplication population
family size Yiffi/g e /% brifEZE /g Yift/g L%
mean percentage increased standard deviation mean percentage increased

100 62.75 1.38 63.63

500 76.44 21.81 1.36 77.21 21.34
1000 81.83 30.40 1.35 82.54 29.72
1500 84.76 35.07 1.35 85.47 34.32
2 000 86.69 38.16 1.34 87.37 37.31
2 500 88.23 40.60 1.35 88.93 39.76
3000 89.56 42.72 1.34 90.21 41.77
3500 90.62 44 .41 1.34 91.26 43.42
4000 91.48 45.78 1.35 92.12 44.77
4500 92.29 47.07 1.34 9291 46.02
5000 92.87 48.00 1.34 93.53 46.99

H: KARBEN1004: 1% J1280.35
Notes: family number is 100; heritability is 0.35
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Tab.2 Average breeding value of harvest body weight of the nucleus breeding population for different levels of

family number in the twentieth generation

o0 B TR I ER
KRB EA nucleus breeding population multiplication population
family number Yitdi/g $E 1 el % PR 2 /g ¥ift/g $E i /%
mean percentage increased standard deviation mean percentage increased
100 62.75 1.38 63.63
200 63.38 1.01 1.41 64.51 1.38
300 63.71 1.53 1.42 64.98 2.12
400 63.80 1.67 1.43 65.11 2.33
500 63.89 1.81 1.43 65.25 2.55
600 63.83 1.72 1.44 65.25 2.54
700 63.89 1.82 1.43 65.32 2.66
800 63.93 1.88 1.44 65.41 2.79
900 63.91 1.85 1.44 65.45 2.87
1 000 63.93 1.88 1.44 65.48 291
E: FARANMAMEAECON100; 1% 7178035
Notes: family size is 100; heritability is 0.35
FE, WIHEEERZBEREM, ¥ EREARmN 125 &7
. _ " o S TR heritability
PERRR B PR B AEARWT RS, B SO0 F o "t 50.10
. e == - 0.35
FRREAH L, 32 M R @@NO 0,60
N - a
20z P i
2.2 AENEEHKEN RO EMEEERER % 2 -
o, m 2 75
Y2 M) I K
i
WEREMTESH KEMN0, FERN  EE s0p L e .
M %0100~5 000/, 7E0.1. 035, 0.6=F

AL F1 KRR AT T e 20 ARG i e 45
RN . SRR, AR R, B0 B R
[T i B R B E K . 7E SR I AR B
1007K°F I, 5t JI 86 B 0. 109 F i Jr 48
o, AL Sy BE S 0.35F010.6 1 W Fh & Fh 7 4K
JoT i B A E A 2 2 5 T 86.92%F1145.13%,
e AE T, R R AR R A
100214 %15 0002, A5t it & i E (8 73 51| 3
BT 47.983%(16.11 g). 48.000%(30.12 g). 47.998%
(39.50 g), AHXT A3 g B TC B AR R (E12)
23 HARREMEMZOEMELXRZHEHN
A

ARV E BT BB 20 A, L
BB AR R EANF S, ¥R R
W, AL PR AR O B O Y T 58 R (A3
Bl 5 R R RIS, 0T R T 32 R

100 1000 2000 3000 4000 5000
K ZWIMANEE R
family size
2 ZMEENKFETAREREZL B MEFE2018
WREREEMENE
Fig.2 Average breeding values of harvest body weight

of the nucleus breeding population for three levels of

heritability in the twentieth generation
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Effect of large-scale family selection on body weight of Litopenaeus vannamei
by computer simulation

LUAN Sheng '#,  ZHONG Weipeng >, TAN Jian’, LUO Kun'?, CHEN Baolong ’, KONG Jie "*'

(1. Key Laboratory for Sustainable Utilization of Marine Fisheries Resources, Ministry of Agriculture,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China,

3. Laboratory for Marine Fisheries Science and Food Production Processes,

Qingdao National Laboratory for Marine Science and Technology, Qingdao 266300, China)

Abstract: To test change of genetic gain for body weight, we designed selection schemes which included 10 levels
of family number (100—1 000) and 11 levels of family size (100—5 000). By using computer simulation technology,
breeding values and inbreeding coefficients of the nucleus breeding and multiplication populations from different
simulation schemes were compared after performing between-family (percentage retained: 50%) and within-fam-
ily selections (1 male and 2 females selected per family) of 19 generations. The mean and standard deviation for
body weight were set at 18.41 g and 3.24 g, respectively. Three levels of heritability (0.1, 0.35, 0.6) were included
in the simulation. This study will provide basic parameters to optimize the selective breeding program based on
large-scale families. Compared with the control scheme with parameters including 100 families, 100 individuals
tested per family, and heritability of 0.35, breeding values of body weight for the nucleus population increased by
48% (62.75-92.87 g) with the increase of family size (100 to 5 000) due to higher selection intensity, but increas-
ing extent presented downward trend (100-2 500: 40.60%; 2 500—5 000: 7.40%); standard deviation of breeding
values decreased by 2.90% (1.38-1.34 g) when family size increased. Breeding values of body weight for the nuc-
leus breeding population increased by 1.88% (62.75—63.93 g) and the standard deviation of breeding value in-
creased by 4.35% when increasing family number due to low selection intensity. Breeding values of harvest weight
for the multiplication population had the same increase trend with those of the nucleus population, but increasing
extent was more than that in the nucleus population on family level (63.63-65.48 g, 2.91%). Inbreeding coeffi-
cients of the nucleus breeding population decreased by 90.32% (0.093—0.009) with increase of family number, but
decline rate presented downward trend (100-500: 79.57%; 500—1 000: 10.75%). It did not affect inbreeding level
of the nucleus population when increasing family size. In summary, it will further improve the genetic gain for
body weight of nucleus breeding population and multiplication population if there is increase of family size. The
inbreeding level (inbreeding rate 0.25%) is below the safety threshold (<0.5%) when the breeding population con-
sists of more than 200 families. Therefore, the main purpose of increasing the number of family is to reserve more

genetic variation and establish multiple breeding lines for different traits.

Key words: Litopenaeus vannamei; within-family selection; between-family selection; breeding value; inbreeding
coefficient
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