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Tab.1 Family structure and descriptive statistical parameters for body weight of

the tested population in the generations G8 and G9 of F. chinensis

Hs/R i & i . ‘, . FREE /9
£ SRR mumber A Ry W s i AR o
generation XA FA  &FMEAR sex BE &AME RKRIE SD cv survival rate 4
. . . . damage
sires dams full-sib families mean min max
G8 82 88 88 all 3168 2747 20.08 727 3733 382 19.02 87.40 /
male 1286 17.92 727 3571 /
female 1461 2197 1092 37.33 /
G9 90 90 90 all 3240 2887 19.60 420 36.80 4.34 22.14 89.17 67.09
male 1362 1732 420 27.50 66.89
female 1525 21.65 5.50  36.80 67.28

E: NLAMEEE; N2, Hil MAS R

Notes: N1. stocking number; N2. survival number at harvest
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Fig. 1 Boxplots of different families and the weight of each of the three families in the different cylindrical tanks for

the average body weight of the tested population in the generations G8 (a)and G9 (b) of F. chinensis

1. mean weight of different families of the G8 generation, 2. the average body weight of the combination of different cylindrical tanks and families of the

G8 generation, 3. mean weight of different families of the G9 generation, 4. the average weight of the combination of different cylindrical tanks and fam-

ilies of the G9 generation
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Fig. 3 Boxplots of different families and cylindrical tanks for the survival rate of

the tested population in the generations G8 and G9 of F. chinensis

1. survival rate of different cylindrical tanks of the G8 generation; 2. survival rate of different families of the G8 generation; 3. survival rate of different

cylindrical tanks of the G9 generation; 4. survival rate of different families of the G9 generation
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F2 TPEAIIT G8. G9 MK B RUIR
TREERSH
Tab.2 Genetic parameters estimated for body weight of
the tested population in the generations G8 and
G9 of F. chinensis

SH AMLEIGER SR AL EIGEM B A
parameter animal models without IGE  animal models with IGE
lgL -9360.60 -9357.97
a2 1.27+0.64 1.22+0.63
a? / 0.000 99=0.000 90
Tas / 0.010.02
o2 1.30+0.31 1.21£0.31
o? 0.86+0.14 0.61£0.17
a2 / 0.23+0.11
o2 8.60+0.36 8.54+0.36
o2gy / 2.87+1.44
on 12.04+0.34 11.85+0.34
h2 0.11+0.05 0.10£0.05
72 / 0.24+0.12
T i / 0.32+0.45

e gL, R EBURME: of. ERIRERUR(DGE)j % of. 13
BN (IGE) )T 25 04y BE—IAEIB LR T2 ol JEFH

BRI 2 of BB T 28 o2, [RG5S LR PRBE3E B AN J7 22 5

o2 BT ofgy. BEMHIIZE; of. REF%E: k2. 84ET1: T2 8
BT EGRMTELIL 1, WORAB R {DGESIGEN £
LEES

Notes: LgL. logarithmic likelihood value; o2. direct genetic variance

(DGE); o2. indirect genetic variance (IGE); o,. direct-indirect

2 2

covariance; . common environmental variance; o; . variance of the test

c
cylinder effect; o2, variance of the interaction effect between the

cylinder and the common environment; o2. residual variance; o2g;.
variance of the total breeding value; Jﬁ. phenotypic variance; h?.
Heritability; T2. ratio of 075y t0 0% rq,,s,,. correlation between the
DGE and IGE of body weight

U RO AR Jo B ) 38t A% 0 A3 E (0.1120.05) 5%
FE AT LA thE AR AR 1k B3 2 1 38t 1% 00 A 1A
(0.18+0.04), DA K2 KZEEE (Scophthalmus maximus)
A7 % PEAR 09 35t 4% 1 AR THE Y, B IRVB AR (Macro-
brachium rosenbergii) B FRHE AWK 5t & 1Y 35 15
FiAlTHE L & th ks e Sk, 52,
Je B AR LY IE X ERP D BEY X R (Pen-
aeus monodon)™ . H A2 XJ UF (P. japonicus)*® %
W SR AR o 8 1 38t A% 1A THE & s AL 1 KF
WAL TG EZ AR Z N R, L5 F F#E
Rt R EEE . WIS, ZE2D
S NG T I e N NS g1 W7 N L
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Tab.3 Genetic parameters estimated for eye damage of the
tested population in the generation G9 of F.chinensis
SH AL EIGER SR AL EIGERZh A

parameter animal models without IGE  animal models with IGE
o2
a 0.21+0.15 0.25+0.16
2
% / 0.01120.002
Oas / 0.007+0.015
)
¢ 0.11£0.10 0.11+0.10
2
o 0.9120.17 /
)
¢ 3.29+0.00 3.29+0.00
o2
BV / 10.85+2.14
2
o,
4.52+0.20 3.95+0.13
h? 0.05+0.03 0.06+0.04
T’ / 2.75+0.50
T eyetattS eyebalt / 0.14+0.28

VE: Faysean TRERESI5 I DGE S IGE 18 45 4%
Notes: 7y puseena- COrelation between the DGE and IGE of eyeball
abrasion

BN R B 9, ([ i 5 R B Y
07 6%, AR BAEBRES; MZ N T AT
IGE, HANRRLIESATENA RG T, HAIR
PG (A FE IR B 25 57, ik S0 R 38 24 45 5 AL 3 Ak
[t (4 3524 T A THE

A58 4 % 1GE J7 22 Al DGE-IGE W J5 22
FE N1 v BH X R A AR R T S )RR AT O 22 5
FT Ty 2 Y L AT R 24.22%(T2), & TAE 5 1A%
Ak A (h2=11.00%), X 3 B R ok 37 8 2%
BAK, HAPAMREAE 22 TR AETE SR TH (rays=
0.32+0.45), DGE-IGE [} J7 2= %t 38t 1% J7 25 19 51
BR A IEAE (23.76%) T8k . 78 LA I X R 1K %5 B2
FRAAEEUT, O T B s ) S 4
WSCAR AR 0 5 1Y L e — ) 2 38t A% P O 2 ) R st A
75 Z W TTIRE W IEM (2.3%), M-S 8845
2% 5 R 7 2% 19 e AE 0.73+0.37(T2) B i K T1&
45 4% 7 B A A 0.32+£0.15(00), 75 K 78 ¥ 5
(Gadus morhua) 55 2. 3 Wid sER &Y, 3 (Sus
scrofa) AR B ARG &Y MEHL S8l
ML 25 R 2B (T2 ¥R TE %
wAL 1 (h?), AN R R IEE I
M, FEGRRZ RS2 IR T, v [ B X R
WOAR A o Y B — R AR U O 22 b, &
OB AL Ty 2 7 R AT 22 1 H R T A% Gt iE
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1994 KorE ¥R

44 %

Tk HEY, e % B A, fFE—1
KR s iy 225 2408 T IGE T2, &
BRI AL 25 5 R 2210 FLBIUN 32%~33%",

ENSN g B = nw s e ES L PO R U i35 P iR
R I WA A 1) #2222 T AT R 45 R A — A PEAR .
SR LM, fEREL 2T, IGE U5 22 i b
it 97%, S IREREE AR 0 5L AT HE AR R
/AN, ABALE IGE J7 25 1 st A% 22 5 Ry 22
MHLAE R 275, BERF 1, SEFEML, R
BREE PR T 5 2 AR A 2 238 BAT R 52
KRVGHEIE S BAT A miL R R Y, RAA
5 IGE By sh W R 3RAS B 56 1, 2 TF BE 5 kIR
(BB E 22 5 R AV T 210 (At B E R 17,
AT RW], A — %5 50 AR ALE K P g R
RS, X HA AN A U AT R R A T R
), ] A X R 0 MR R i IR Y B 5 A s 2
HATRA G, A RMBEFAT IR RN,
AL RELEWEDK . B SR AT O AR AE R ML
DA AT D ) R R A TSR T 5 %
FAN IR BT ) i A5 38 2 B M R AT N, AL
o e ] DO R Y 7 G 8 RN, TERCE R Y
TEG RIS, BT T e S 2 AR ] Y BE
B ik — 25 T R 50 T AN I ) s 4%
BN

AR R, +ES38HAT R X b E B X HF
WO AR o i A T B 2 Rl R s AR . DGE-
IGE MG/ AT R B, PR % B HAL, AN4
NSRS A W =S WS | ke < B N 1
FE B R 22 0 T X R R 7 B A R I
B A A () 4 43 38 BLAT N 25 R — SRR IR
SRR TR AR, IR BREE MR 5 2 AR
[ 4L 258 HAT MR, X a4 7 25 16 5Tk
R,
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Genetic analysis of social interaction effect of
Fenneropenaeus chinensis at low rearing density

LIBobo '?, LUAN Sheng ', CHAI Zhan'’, SUIJuan'’, LUOKun", MENG Xianhong *,
CHEN Baolong ’, CAO Baoxiang ', LIUNing ", KONG Jie "

(1. Key Laboratory for Sustainable Utilization of Marine Fisheries Resources, Ministry of Agriculture and Rural Affairs,
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 266071, China)

Abstract: This study evaluated the direct genetic effects (DGE) and indirect genetic effects (IGE) of Fenneropen-
aeus chinensis harvest body weight and eyeball abrasion at low rearing density. In order to accurately estimate the
genetic parameters of harvest body weight and eyeball abrasion of F. chinensis, 6 408 shrimps from 178 tagged
families of G8 and G9 generations (88 families in G8 and 90 families in G9) were tested. Each family was divided
into three groups (12 shrimps per group), which were randomly placed in 3 different round cylinders (radius was
100 cm). A total of 88 cylinders were used in G8, 90 cylinders were used in G9. Each cylinder contained three dif-
ferent families. One family was combined with 6 other families. The harvest body weight and eyeball abrasion
were recorded and evaluated after an 80-day growth test. The results showed that the heritability estimated for har-
vested body weight was low using the conventional animal model, which was 0.11£0.05. The results of likelihood
ratio test showed that IGE should be included in the model (LRT=5.26). Total heritable variance of harvested body
weight from the extended animal model containing IGE included DGE variance (43%), DGE-IGE genetic covari-
ance (24%) and IGE variance (33%), which accounted for 24% of the phenotypic variance and more than twice the
classical heritability (11%). The direct-indirect genetic correlation coefficient of harvested body weight estimated
from DGE-IGE covariance was 0.32+0.45, which was a moderate positive correlation. The results indicated that
the social interaction among individuals within the group was non-competitive because of the low breeding dens-
ity. The heritability of eyeball abrasion using the logit model without IGE was low, which was 0.05 £ 0.03. The
ratio of total genetic variance including IGE to phenotypic variance was significantly greater than 1, which was
2.75 (T?). It was more than 58 times (0.05) of the heritability estimated from the logit model without IGE. Our res-
ults showed that social interactions produced more genetic variation of the harvest body weight of F. chinensis.
Compared with harvested body weight, eyeball abrasion was more susceptible to social interactions, and could be
an indicative trait reflecting the social interaction behavior among individuals.
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