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Tab.1 Influence of inbreeding on length and weight and survival of F. chinensis n=60; x +SD
S KE MGATRE SRR BEAKAm  ZREK/em  (REE
Experi-mental group Family Initial body weight ~ Final body weight Initial body length Final body length Survival rate
5183 0.7300+0.1817 5.6240+1.0999 " 3.9739+0.2851 7.5360+0.4934 " 0.8000"
o HE B
CZI{;;fiﬁp E176 0.7029+0.2155 5.6820+1.3475 3.8958 £0.4091 7.5820+0.6258 0.8889
E751 0.7125+0.2360 5.6518 £1.3573 37216 £0.3875 7.5558 £0.6468 0.8444
5581 0.7433+0.1791 4.74631£1.5969 ° 3.8590+0.3252 6.9243+0.7666 * 0.8222°
o 5585 0.8918£0.2142 44158 +1.3551 4.0055£0.3706 6.9504+0.7634 0.5556
Jﬁﬁaﬁﬁi 5591 0.7600+0.2969 39116+1.9742 3.8805+0.5445 6.5332+1.1429 0.5556
Inbreed-ing group
5592 0.6181£0.2078 3.9193+1.3466 3.7319+0.4442 6.65641+0.7141 0.6444
5593 0.8149+0.2170 3.6370+1.4409 4.0007 £0.3957 6.493210.8202 0.5333

T : [RIFBRE AR T BR A P E] 22 57 . 25 (P<0.05) .

Note: The two items with different letters in the same column are significantly different (P<0.05).
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48 hINARHBIAET ., T3 33 CVs i 2. 38.5 °C,

Comparison on 60-day growth of F. chinensis between inbreeding group and control group

XN Sh NS, SRR R A 0T o Hh E B X
HEBER ARG ] R (59.789 541.100 8) h; M=
TSR (58.131 61,015 0) h, {H2ANEEA 2 [i]
ZFAEE (P>0.05),
2.4 ITWSSVELL

N TIRGL WSSV i, v ] WU P44 73 s ]
W2 7 AR BB EIG I TIH , Ay (64.604 +
1.596) h, % 55 T XF BB (A 119 (60.284 £2.453) h, {H 24>
FHAZ 225 A2 (P>0.05),
25 IERTER

AR S 36 it FH 3 A8 A R o 282 7 AR 4 [ i
22 i A5 B 1 Fy, 38 350 B, 64 MR A 34 MR
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Tab.2 Comparison on three anti-adversity traits of F. chinensis between inbreeding group and control group
xESE;h

LSRN

205 Group

Traits

XTRERE(A control group

TS Inbreeding group

iifLk 77 Salinity tolerance
i /7 High temperature tolerance

JR YL WSSV ZE 1 I ] Survival time after
WSSV infection

51.0610%0.1491 (n=90)
59.7895 +1.1008 (n=90)

60.2840+2.4530 (n=180)

51.2220+0.1961 (n=150)
58.1316 % 1.0150 (n=150)

64.6040+1.5960 (n=300)

T« TR ST 3 3 e et B B8 R AL I B X SR AT I T 271 5 e WSSV AF I AL IO S22 Mol 23 BT 1R IR i,

SHERFE RIS S R ARIET - IA AL AR A5 ] 7 168 h.

Note: salinity tolerance and temperature tolerance were expressed as survival time after environment sudden change; WSSV survival time was the

persisting time from WSSV challenge to death, and if animal was still alive throughout the experiment, we considcred its survival time as 168 h.

FEAEAS AR B2 1 3 A8 3 1R (3R3), RINAE I 28 R AL
BRI IN 10%, 7K BTt AR 57710 R 10 = 1R R A
W) S =7.300 0% —4.027 0% F1-5.803 3%, H. i 32
HEVRFGT BB LE Sk S PR R AVE AP A 3 22
5 (P<0.05), HAh3AMHrai AR, FhEEm 52 01 540
WSSV /Bt I 13 52 5 1B R AP 5 28 R ARG
10%, %3519 0.084 1% .1.911 0% (P>0.05), 2283 2 1M7L
WMERIRAAAAE I SRR THRLEE 52 S 2 iR R
HUR ~0.739 4% T ASHHAFIT BB AR X — PR

{8 FTEREES (P>0.05), I M I8
2.6 fREA

FI 5 20 PCR H AR X434 i it E A TR, PCR
7 W TE 1.5% B I 0 B e T i A7 LUk, T UVP EC3
Imaging System I SR, 5 43 46 0 248 S 4n &1 2 T R .
SLHHTHEALICR: 60 J2 rh I B AR R 45 SR 4 A 1Y)
PEo BB 30 R ICREIE T RPIR#EFT 27k
HAPCRAZIN, H1190 2, 55 1k HL2U PCR BH P %
41 83.33%, 575 2 YR 2K PCR PHAER 4 90.00% .

#3 HERAMIMNIZRANIELZRIR R

Tab.3 Inbreeding depression coefficients of inbreeding families on F. chinensis

PR Traits ISP ISR R A%
Inbreeding coeffieient Inbreeding depression coeffieient
A& Body weight 375 ~7.3000
&K Body length 375 -4.0270
A5 Survival rate 375 -5.8033
LR 37 71 Salinity tolerance 375 0.0841
MR 3Z 71 High temperature tolerance 375 -0.7394
PT WSSV B YL J1 Resistibility against WSSV 37.5 1.9110

T« AR REONIT S R ARG N 10% , I ASHEAR LESERL IR EAR I SRR AU T ey e .

Note: The estimated inbreeding depression coefficient is the decrease percent of the inbreeding population compared with the base or non-inbreeding

population when the inbreeding coefficient increases per 10%.

3 g

3.1  FRERAXERE 3 B AR A MR

TEE AR REAAR 3T S 2 AN AT B Y . BRAE 2
Zoad N AR, 5 WIS 73 I AS A SRR A
DR b T o R sl A o Rt
T, T SEAERE A A SE LS A R
P TR R EER T XK A S AR, 2

A RS REIRTEIK P FRIH A A A 58 E 2 AR
Ao AR, AR AT I, 4 F AR R
W5 (Crassostrea gigas) ™" %, JLF- B A3 W5 45 5
5937 1 Keller 25 P WL, RIE 52 7218 R 250
R [P, FEABIT ST, iS4 i A I, 3
5 F KN 37.5% i, i FE G AR 5 i B 35S
TR BB ) M -4.027 0% F1-7.300 0%, 1715 1Y
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B2 N TS WSSV i 2R ) PCR RIS,
Az YA PCRYHIZEAL; B: 5 ik HixU PCR Y 445 R
M: DL2000 73§~ bpifi; P BT AR N: BT i 1-7 SHIACREJS SET-XTUF 5 810 S BCHERTATAR .
Fig.2 Nest PCR products of F. chinensis artificially infected by WSSV

A: amplification of the first time; B: amplification of the second time

M: DL2000 maker; P: positive control; N: negative control. 1-7 denote the dead shrimps after artificial infection; 8—10 denote

shrimps before WSSV infection.
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Effects of inbreeding on growth, survival and stress resistance in Fenneropenaeus
chinensis

ZHANG Hong-yu"?, LUO Kun', KONG Jie', ZHANG Tian-shi', CHANG Ya-qing’

(1.Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China; 2.Faculty of Life Science and
Technology, Dalian Fisheries University, Dalian 116023, China)

Abstract: Inbreeding, which refers to situations in which relatives mate, is unavoidable in aquaculture populations
because of the restricted population size. To date, few studies investigated the effects of inbreeding on growth and stress
resistance traits, although inbreeding depression of such traits had made great impact on the evolution and ecology of
Chinese shrimp, Fenneropenaeus chinensis. This study quantified the effects of inbreeding on body length, body weight,
survival rate, salinity-tolerance, temperature-tolerance and anti-WSSV (White spot syndrome virus) of domesticated F.
chinensts in Chinese Shrimp Genetics Breeding Centre. Two inbreeding F. chinensis families from the Centre were used
as broodstocks to produce inbreeding populations whose inbreeding coefficient was 0.375. Meanwhile, core populations
of F. chinensis from the same center were settled as control. Inbreeding and control groups were both tagged with visible
implant elastomer (VIE), and then cultivated together under the same conditions. Body length as well as body weight
was measured per 20 days during the experiment. The results showed that the first three traits including body length,
body weight and survival rate of inbreeding population were significantly higher than those of control population( P<0.05),
whose inbreeding depression coefficients were —4.027 0%, —7.300 0% and —5.803 3%, respectively. Compared with
the first three traits, the last three traits including salinity-tolerance, temperature-tolerance and anti-WSSV were
slightly affected by inbreeding effect (P>0.05), with their inbreeding depression coefficients being 0.084 1%,
-0.739 4% and 1.911 0%, respectively. These results demonstrated that inbreeding could cause significant depression
on growth and survival, but not on stress resistance traits in F. chinensis. Nest-PCR (Polymerase Chain Reaction) was
used to detect WSSV infection in F. chinensis. Result showed that few individuals were infected by WSSV before the
experiment, but the virus positive rate was 83.33% according to the fist-step PCR and 90.00% according to the second-
step PCR after the experiment. [Journal of Fishery Sciences of China,2009,16 (5): 744-750]
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