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Growth performance comparison of different inbreeding
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ABSTRACT The purpose of this study is to analyze the inbreeding effect for body length in
Artemia sinica. Four generations of inbreeding families produced were used as pediqree. Three
inbreeding populations of the G, generation (F=0.062 5,F=0.125,and F=0. 25) were de-
signed. The growth data were recorded, and the least square means were calculated using the
general linear model. The least square means of body length were 9 749. 24 pm, 9 298. 87 pm
and 9 259.42ym. and reduced by 4.23% . 8.65% and 9.04% . respectively, compared to the
control family (10 179.57 pm). For body length, high level of recession was observed with the
increase in the coefficient of inbreeding. For these 3 levels, increase of 10% inbreeding coeffi-
cient led to —6.77%, —6.92% and —3. 62% inbreeding depression and —5. 77% for the aver-
aged calculation. This result showed a significant recession of body length of A. sinica inbreed-
ing families.

KEY WORDS Artemia sinica Body length Inbreeding depression Least squares mean

E % AR B 540 H (30700623) % )

* WIRAEH . E-mail:kongjie@ysfri. ac. en, Tel:(0532)85833961

WA B 19 :2013-04-115 453 H #]:2013-05-22

YEF A Wty (1987, B il LW AR, FENFHF R 5> FAY 45 . E-mail: yuchifang@live. cn



76 ok B g R 534 &

T A S AR A HY T R A 5 A S ARG I ) B ARG L AR X T X R R R B R R I — i
2. Crow 45 (1952)TA Ny, 1 A2 3 1R 2 1T S M A v 9 718 - e 9% - 8 7™ A DRk 1) B Mk sl Bt A 3 6 PR By i
Davenport & (198 1) IR, J& 3T 238 T B & 0 H A BEAR T 51 & 35 28 5818 o B 530 28 %8 38 7 26 i AL B e He
1 B RO T A e AR ) 2 AT T Y B X S8 IF 58 A 455 X T B AR A T & 5 Btk (Charlesworth ez al.
1987; Thornhill 1993; Uyenoyama 1995) . X} 2 % Wi f& ¥ B i & 37 (Hedrick et al.  2000; Reed et al.
2003) LA e £ 2k 7e T ) 32 98 5 Fh A (Falconer et al.  1996)%%, LT HERNM TiIEX R WIRIER T 12,
i Wang 45 (2001) #f28  J2 38 2 1R MBS0 G2 222 B Mok QB85 07 R R IR A7 TR 32 BUR RE T L OB KUl
ARG #3855 . BIF 58 R WL I 58 3838 1E ™ B 52 i — Se i e W) A B 2B A7 (O Grady e al. 2006), Rye 4
(1998) FI ] REML X% K PUVESE Salmo salar HFFE K B, 23k WA AR Y 3 52 Fom 1 38 4% 2800 7 22 g T
50% ~79% ;Mrakovcic % (1979) & BLBE &t Danio rerio 3T 38 K Z S5 RE J1 T K& 77 B 1 907 4L 2 K0 X #5241 5
Goyard % (2008) % PTG 35 W5 X MR Penaeus stylirostri FIFg 35 [ X UF Penaeus vannamei Boone 3T 38 K & WI1F
R AR BAR . Ak . van Oosterhout 48 (2003) K AL M1 P. reticulate H T35 28 % 1B Fligt 1% 7 fr 4F I 2% &
BERL . X T ORBLHE TR ) o PRI B A5 R B0 Tl B 8K 3 5 80T OF 98 R X 85 0 o A PR 5 5 3 Y F S R A
Xof ¥ 1 B ) 22 B PR T S8 R IR ) R A A T S 30 500K N B S

HAR G L Artemia sinica 23 VR A 0 — TP P 1 AR A o0 JUREAA L R T B8 9 17] Arthopoda, A 1 1]
Branchiata, H 724X Crustacea .l J& .44 Branchiopoda.JGH H Anostraca. X 5} Artemiidae., x| B J& Artemia,
rhAE g HUARAIE K = SRR AR S A R AE W (R T A AN B R 0 A A ) I 3R A R L AT LA
AW e BLUP BB A=Yy, BN FhxF g A Z2 WF 52 4R 3 20, R Nambu 55 (2007) X158 8 & IH 4
LIS B HL B A7 2R A iy B T B AR R AT R 5 TR AE PR TGRS A b a3 A R 2k
b A E T R IR IE o A B DA b AR g s Ry i A F SR AR W DA T A8 K AR IR AE IR A R A O L S b
e ot A T AR ) 10 e R R S AR BRI 2 A

1 #HE5RE

1.1 ##

SCH R ISR A3 A M AR AR A Hh A g B - 1Pz SR et AR AR CSTND L PN 5ty BT a7 38 70 JERE (A CALXZ) L
ST e R R AR CYIMD o SIN EGRFT YIM fER 20501 iy LA i [ 84 2% H0 9 G, van Stappen 13 - Al
P. Sorgeloos fli 4§ fit . ALXZ M i 7 By Al K22 08 B e fit, O T s B B T — 20 C ik
RS TRIRAT

L2 A&

F PN L KB A B AN b He O 8 T2 A WAL /K A B 3R L P 7 400 LG BRBS FRAR v 15 57 B R 5 10 h
3000 Ix JfEE 26 C EhZ 30 2RI AL E] 30 o pg HUBEAL IS T 500 ml REdh e 75, B R BN 1 H/2ml, 8
I 7 d e K R R I B S U A 50 ml BURE/NRCRLI B 3R L BEAT A MARR AL G R B R RS R S
SRR T U LI TF IR E] . B 2~3 d 4ok 1 OB 35 M3 JF 37 B 19 FR 8125 1 1 500 Ix JE AR 25
C 12 h JR 12 h eI pa s B IR A SRR Dy 5 6 7 A R R L DR BRI ] D 5 H 08 £ 00, HEMRAT 12 h.
K it B AR Y B A A AT 200~300 ml FRAE IR /K (B AR AT . U P AT SR TR T A Y R O
Fr AR B 120 H 024833 BE BN BEAR b ARG 45 5 m1/100 H i1t 35 0 B 88 R4 i A5 0 AT P RHIE R L i 2 A 1Y
A AR N4 T R R — SR K A B IR R A R T B R A R R A 0 . R e R R o R
IR 3 T 7 BUOK AR T I B R N B I 4K

1.3 MERZR
BF AR R g B AE B A HUSAGCAE Gy AR LR HESRT G0 A1 Gy AR, BEMR B AR 90 58 R 8



5 6 Wiy B 7 45 rp A g RS R S K R A KPR RE LA 77

(FOHE AT

F, — ZH;)(”M 1)<1+FA>]

o ony JEIERIAH G 5 AR ACA ) B HEARE, S 30 W AH e 5 A R BEAS 2Z ] (9 AR E, Fa A2 3R RIS
LR AR G RIELEFA =M G R E G ReERBE R, HIELRZRBETHE R
0.25, WARFFRICME Foos s Wil G fCERIBAE R HIE LR AR R 0. 125, WK RICHE Fo o FUHAIA
P B HEARIERIEA K G AR HUE R BI K R IR RSN 0. 062 5, IR K RICHE Foogee s . HE
PRBEC AN 73 LI 1,

—— Blae ] [2s] [3s] [4s] [56] [6]
L4 RAEMEIRNE ST N = N
I 20 £ K MR L 7 @ lae] [es]fe]  [o]
SN0 25K 1 UL 2 T =
P FL B FK (S 2> L 9 10 SOt
B 515N B 1 18 5 5 4% 1 N v I v B
SET AR

; NS NOUI. N K1 ZRKIELFRLRE
SLEM A G, 3 NIEA AR AR RS o I , 3
Fig. 1 Schematic diagram for three kinds of inbreeding families

Mg 7 AFEAR IR 26 MR K R I 377 4

e
H
1.5 HiERESH ; l’% : Da—n—,—:E
N TN N —1 v e % F — e —— -
o P — AR AR AL Ak R R 0 38 KO AR K _}:@
—_— N e N G
M f /N e ME . Al AL
Vi = u + sex, + tank; + sex; X tank; + B i
A
hour; (sex; X tank;) + pop, + fr(pop.) + ejun
Ky w TR BRI v, RN 0 AR A PR s BB 5 C. 0L JE 5 D. 55 = W 90 5
K5 (1 e, F 95 ¢ P BRI 52 20D « BB P56, 5 — B H. S
tank_, %Bf\‘%] /I\E:E/;ﬁm ( %iﬁlﬂ_\i) , sex: X tank] A. body length; B. abdominal length; C. length of oocysts;
. o e D. width of the third abdominal segment; E. end furca;
Bt B TS % H A B RE B - ‘ |
. width of head; G. length of the first antenna;
hour  (sex; X tank/) jﬂﬁ.ﬁﬁﬁ% z /]\‘@ %IJ Ej% J /I\ H. diameter of compound eye
HENF  DNFER B VLR pop, FRHn A 2 R 25 R
A K 3 CEER) » fi(pop.,) T ETE Fig. 2 Adult artemia diagram

o AR LA F R (BELALRD » equn 22
RRENLERZE . Wald F K250 32 ] . o [ A0 L P A ik S LS8 8 sk B 2 3% 7K F (P<<0. 001D

FHT R A Ismeans A0 2% 1T SR T B AR K 1 Be /s R {8 9 X b AT 2 LA 3. AR
33 28 F BRI /D — R M R SE K F A 100038 3¢ R 5 R 1 22 1R Le i

2 #R5iTiR

2.1 #RESIt

AT R G AR B B 3 AN IE S R KD 0..062 5,0, 125 A1 0. 25 3 ALK IR 5
RHESE 104 G fUE R X 3 DIESCHER X MR R AT R R G R R 15X IRE R AL AR KR
A W] 1T R



78 ok B g R 534 &

Rl EXBERMRBRIXRERFITERHRSH

Table 1 The statistic data of body lengths of inbreeding and control families

BER Group R FEH Mean(pm) i K Max(pm) fix/ME Min(pm) FrifE 2% SD FREB CVIY)
Fo 0625 10 212. 94 11 301.51 8 649.55 909. 098 8.90
Fo. 125 9 963.48 11 063. 07 9 005. 33 604. 93 6.07
Fo. 25 9 898. 86 10 839. 64 8 923.93 625. 26 6.32
%} B Control family 10 707. 54 11 782.09 9 596. 81 757.85 7.08
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Table 2 Inbreeding depression in inbreeding groups of G, generation

KFR/ R /N TR ZMH Tk 109038 22 51 2 1 2 1R
Family Least squares mean (pm) Difference  Selection response( %) Recession caused by 10% inbreeding (%)
D 10 179. 572
Fo. 0625 9 749, 242 —430. 33 —4.23 —6.77
Fo 125 9 298. 87 —880. 70 —8.65 —6.92
Fo. 25 9 259. 42" —920. 15 —9.04 —3.62
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Note: Values with one same letter mean no significant difference, while different letters mean significant difference
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