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Genetic Effect of the Marker Assisted Selection on
Economic Traits of Goats
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Abstract: The genetic relationships between economic traits and genetic markers were studied in 147 goats including
Chaidamu goat (CS), Chaidamu Cashmere goat (CRS) and Liaoning Cashmere goat (LRS) in Qinghai province, Chi-
na. CRS was the population of CS X LRS crossbred. The results showed as follows: the selection reaction of these
blood protein polymorphisic loci were great, such as EsD, LAP and P,;; and EsD2-2, LAPBB and P ,;2-2 were the
superior marker genotypes on body weight,Cashmere yield and Cashmere fineness respectively by Least Square meth-
od. The interaction between marker genotypes at double loci was found frequently, and their ratio between interaction
variance component and genetic variance was higher. With the method of marker assisted prediction( MAP) , some in-
teraction effect could be used effectively in the crossbreed population. On the aspect of random amplified polymorphic
DNA (RAPD), the number of the superior RAPD marker bands were 11 on body weight trait, 9 and 6 RAPD marker
bands on Cashmere yield and Cashmere fineness. For multi-goal traits, CY0818/A0 type and OPW19/C1 type were
superior RAPD markers of body weight and Cashmere yield, CY0818/G1 type was superior one of body weight and
Cashmere fineness.
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(P<C0.05), ,LAPBB LAPAA 57.91
EsD2-2 > EsD1-2 > EsD1-1, EsD2-2 (g9).EsD1-2 EsD1-1 57.91(@),
EsD1-1 CS.CRS LRS s Pas
6.2.5.66 6.49(kg) . EsD QTL (P<C0.05), Pp3s2-2>Pyu31-2>P,31-1, CS
x° . LRS EsD P s 2-2 Pas1-1
QTL , 2000 1.30C(um) , CRS LRS 0.92 0.88
ol Tf .CRS (um)
LRS (P<C 2.2
0.0, TfAA TfBB 9.54 1 R,>0.85 ,
2.75(kg) . , LAP EsD : .3 EsD
CRS LRS (Rg) 5 ,CRS LAP EsD
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Table 1 Genetic variance components and selection reaction of marker gene at a single Icous
Vs Va Ra Rs
Traits Breeding loci
CS EsD 4.68 4.35 0.93 2.08
Body CRS LAP 0.45 0.45 0.99 0.67
Weight P a3 1.70 1.68 0.99 1.30
EsD 3.35 3.25 0.97 1.80
LRS Amy 0.68 0.67 0.99 0.82
LAP 0.70 0.70 0.99 0.83
Pas 0.86 0.85 0.99 0.92
EsD 5.42 5.26 0.97 2.29
CRS LAP 109.71 107.78 0.98 10.38
Cashmere LRS Tf 156.98 155.56 0.99 12.47
Yield Amy 300.40 275.05 0.92 16.58
LAP 792.34 680.02 0.86 26.08
CS Pa3 0.23 0.22 0.98 —0.47
Cashmere CRS Tf 0.06 0.06 0.92 —0.24
Fineness Pas 0.10 0.10 1.0 —-0.32
LRS Pas 0.10 0.10 0.98 —0.32
2.3 o s LSM
,LRS CRS Tf 2 :
,LRS CS EsD 16 R,>0.5,
(LSM) s ,CS
, R, (0.30) CRS R,(0.23) LRS
LSM , R,(0.04),
LAP EsD o s , s
Pas LSM o ,CRS R,
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Table 2 Interaction variance components and evaluation of corporation genotypes at double loci

Corporation genotypes

Traits ~ Breeding Component  Tf/Amy Tf/LAP Tf/Pas Tf/EsD Amy/LAP Amy/P a3 Amy/EsD LAP/P a3 LAP/ESD Pa3/EsD

CSs Vi 1.36 1.13 0.43 1.07 0.13 1.73 0.07 1.45 0.06 0.30
Body R 0.28 0.24 0.07 0.09 0.31 0.43 0.01 0.38 0.01 0.03
weight CRS Vi 1.10 0.27 1.08 0.16 0.08 0.26 0.34 0.23 2.81 0.06
R 0.59 0.13 0.30 0.23 0.04 0.08 0.05 0.07 0.28 0.01
LRS \ 0.13 0.12 0.10 0.41 0.09 0.09 0.1 0.14 1.35 0.35
R 0.02 0.01 0.01 0.03 0.03 0.05 0.01 0.04 0.10 0.03
CRS Vi 261.38 840.40 298.33 223.58 993.35 451.62 139.50 722.63 507.94 854.60
Cashmere Ri 0.84 0.88 0.87 0.26 0.90 0.93 0.18 0.8763 0.43 0.58
yield LRS Vi 256.52  256.84 21.88 137.37  165.80 3.61 67.35 468.32 160.75  1316.77
R 0.42 0.22 0.05 0.22 0.15 0.01 0.12 0.33 0.13 0.71
CS Vi 0 0 0.05 0.03 0 0.066 0.10 0.06 0.03 0.01
Cashmere Ri 0.08 0.04 0.14 0.21 0.01 0.17 0.45 0.15 0.17 0.03
Fineness CRS Vi 0 0.01 0 0.05 0 0 0.21 0.01 0.02 0
R 0 0.21 0.01 0.89 0 0.01 0.52 0.09 0.51 0.02
LRS Vi 0.02 0.02 0 0.06 0 0.01 0.01 0 0.07 0.01
R 0.69 0.61 0.03 0.84 0.40 0.06 0.30 0 0.80 0.03
2.4 BRAPD 82. 58¢; : CS, 1. 13, CRS, 0. 87, LRS,
RAPD 1, RAPD 0. 75um), ., CY0818/A0
3, oPwWi19/C1
b Y ’
9.91kg. 114. 54g  — 1. ,CY0818/G1
40um. . . ,CY0817/J
( :CS,4.77, , s
CRS.4.48,LRS.3.29%g; :CRS.,74.96,LRS, o

1 CY0818(a) OPW19(b)
0 ;1~8 ;M Marker: ADNA/Hindl + EcoR I
Fig.1 RAPD patterns generated by primers CY0818(a) and OPW19(b)
0 is the negative control; 1~8 are results of RAPD-PCR; M indicates ADNA/HindIl + EcoR I marker
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Table 3 Marker bands of RAPD and the residual quantity of genotypic effect value

Marker Body weight Marker Cashmere yield Marker Cashmere yield

band bp CS CRS LRS band bp CRS LRS band bp CS CRS LRS
CY0813/E0 819 6.21 6.55 5.76 CY0813/G0 634 69.84 78.79  CY0813/B0 1501 —1.10 —0.78 —0.87
CY0816/C1 1476 5.57 5.28 3.83 CY0814/F1 856  107.08 98.19  CY0817/F1 952 —1.40 —1.17 —0.97
CY0816/01 176  7.34 9.91 5.92 CY0814/KI1 198 77.17 68.42  CY0817/J1 682 —0.86 —1.12 —0.86
CcY0817/D1 1107 7.71 7.89 6.03 CY0816/J1 691 78.64 87.67 CY0818/G1 685 —1.28 —0.59 —0.84
CY0818/A0 2054 4.51 4.43 6.33 CY0817/A0 1478  114.54 97.79 F09/D1 1096 —1.32 —0.86 —1.083
CY0818/G1 685 5.56 6.27 6.50 CY0817/J0 682 87.63 85.69  OPQO5/KI 267 —1.16 —0.98 —0.84
OPWI9/C1 1102 8.03 5.52 4.44 CY0818/A0 2054  70.45 54.89

F09/CcO 1301 6.14 5.95 5.96 OPWI9/CI 1102  112.82 84.61

F09/F0 845 4.54 8.00 5.97 F09/11 705 63.22 87.89

F09/HO 796 6.52 4.95 5.44
OPQO5/G0 649 4.62 5.09 5.08

H H o

Note :Body weight.kg; Cashmere yield.g; Cashmere fineness. um) .
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