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Table 1. The pedigree structure
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Sire with progeny
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426 e
Base animal
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y=Xb+Z,a+e Model 1
y=Xb+Z,a+Z.c+e Model 2
y=Xb+Z,a+Z,m+e Cov(a,m)=0 Model 3
y=Xb+Z,a+Z,m+e Cov(a,m)=Acynm Model 4
y=Xb+Z,a+Z,,m+Z.c+e Cov(a,m)=0 Model 5
y=Xb+Z,a+Z,,m+Z.c+e Cov(a,m)=Acym Model 6
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y=Xb+Z,a+Zl+e Model 7
y=Xb+Z,a+Z.c+Z|l+e Model 8
y=Xb+Za+Z,m+Zl+e Cov(a,m)=0 Model 9
y=Xb+Za+Z,m+Zl+e Cov(a,m)=Ac,, Model 10
y=Xb+Za+Z,m+Z.c+Zl+e Cov(a,m)=0 Model 11

y=Xb+Za+Z,m+Z.c+Zl+e Cov(a,m)=Ac,, Model 12
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Table 2. descriptive statistics of traits in Markhoz goats

3% 3% 3% ol R 3T 3T s
S Sl d Sl 7 <y 055 S8 A5 -
YW IMW 6MW ADG WwW BW Traits ~
2544 2963 3204 3504 3504 4186 00
No. records
26.44 21.56 18.53 0.115 15.91 2.53 Ol
Mean (kg)
s Gl
6.45 4,97 4.39 0.037 4.42 0.47
SD (kg)
3|
15.00 13.00 10.00 0.050 7.50 1.10 ) _‘JJJ’
Minimum(kg)
S|
46.00 36.00 35.00 0.251 31.00 4.50 s

Maximum(kg)

*. BW: birth weight, WW: weaning weight, ADG: average daily gain to weaning, 6MW: 6 month
weight, 9IMW: 9 month weight, YW: yearling weight
JS) 3 4l (Rl A YHEY (Sl by Jle 8 s Ses a2 S
Comer JS 3 Gaen 33 e VY 5 VY Gladle 53 (P<e/Y) sy Jls e Gobel k5l as ()
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Figure 1. Mean of inbreeding coefficient by year of birth for Markhoz Goats
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Figure 2. Number of inbred kids by year of birth
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Table 3. Mean of traits in Whole and Inbred population

s 8035 £ 053 Sl O3
~ ~ _ _ A5 055
S Sl Sl STERST S5 s
Yw MW MW ADG ww BW
26.44° 21.56° 1853 0.115 15.91° 2 53 Soer I
Whole population
25.75 21.21° 18.44° 0.114 15.77° 2.46" en Corex

Inbred population
(+/+0 dz.u)j) BIPC RGP SCL IR PRy Y

#; values with different superscript letters differ significantly (P < 0.05)

aan 3 ol ol o3y QLIS F sl 53 O gsen slaes S 55 Sliws wi;L:») sl sl 3
an gl aS a il u")—"('—hjii’ Glaosy S a4 Cand (g mi u‘i‘k:" O g5t & 3l 3l Olis
Slias O3 SRl Sl 6l s 3 ols e Dol w13, 055 SRlBl SSke o Sl
Sl O gean 3131 55 W5 O35 eSOl i sdalive O gen slaey S o (ol e sl
S sl 0Ll ST slae 5o (glasdlas 55 (Vo)) Ol 5 STk 5106 0L 1) (5uls sme
Aosn Ve VL Gen o b ol 5 0 en b sbae (S b 055 5 55 035 0L
S5 ey ) b e e i 3 (T10) D,es 5 by (5 wallian 53 (Y9) 5 5 i
©0) ds SIS plie 2o

Osteen slaey £ 5 Sliw J_-<JL“.~ AQPRES

Table 4. The mean of traits for inbreeding groups

ST 8035 FO3s = 033 033 D s @laey S
cn c - o .. Sls 2l .
Sl Sab Sab $l39,505 SS e Ay O s5an

YW IMW  BMW ADG WW BW  f inbreeding

requency  number groups

27397 22.05° 1865°  0.117 16.09° 2.62%*  41.93 1755 F=0
25.76° 21.26° 1851°  0.115 15.82°  2.45° 47.04 1969 0<F<10
25.70° 2159° 18.13°  0.112 1558  2.46° 11.03 462 F>10

(/00 o 53) Jla pme S5 1S il b By 0
#; values with different superscript letters differ significantly (P < 0.05)

Jol gl O o ealizad ST Jlns 51 ke o s on 51 15, LT Jube oo

Ol 35w by 5o ddy b olad o Sl 53 Jde p Sl s 10 1) ST Slas
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Table 5. The AIC values for determination most appropriate model

S 035 Sab 4 ;5 Sabe £ 03 sy 0oy o=l Sy b 033 E\PNST Je
YW IMW 6MW ADG Ww BW Model
10.76 21.38 58.00 16.78 17.70 259.7 1
31.74 13.48 66.96 21.70 0.96 204.8 2
0 0 0 12.92 1.04 204.8 3
12.76 25.66 49.52 10.98 2.94 220.4 4
24.76 24.36 23.12 20.88 0 216.9 5
7.63 15.48 18.42 0 1.88 201.2 6
33.74 16.50 9.74 16.56 16.24 16.66 7
21.70 19.86 32.18 31.18 2.76 10.86 8
22.00 21.98 21.04 25.82 2.50 24.32 9
25.32 8.42 42.82 31.90 4.36 23.10 10
13.70 33.86 31.60 18.58 1.88 31.18 11
18.00 25.28 53.20 9.50 3.68 0 12

s S (Jde 5 b)) sde 1S 5100 5 53 O gt A slasl ¢L.: s
*: All numbers in each column in Table 5 was deducted from the lowest number (the most
appropriate model).
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Abstract

Background and objectives: The Markhoz goat is one of the most important breeds
In Iran. These animals had an important cultural role in Kurdistan because the
mohair obtained from these animals is used for making national clothes. The
mating of related individuals produces an inbred offspring and leads to an
increased homozygosity in the progeny, genetic variance decrease within families
and increase between families. The ratio of homozygosity for individuals was
calculated by inbreeding coefficient. The trend of inbreeding is an indicator for
determination of inbreeding level in the herd. Result of researches showed
increasing of inbreeding resulted to decrease of phenotypic value in some of
production and reproduction traits. So the aims of this study were estimation of
inbreeding coefficients and its effects on birth weight (BW), weaning weight
(WW), average daily gain to weaning (ADG), 6 month weight (6MW), 9 month
weight (9MW) and yearling weight (YW) of Markhoz goats.

Materials and methods: In this study, pedigree data of 4186 Markhoz goats which
were collected from 1992-2012 by Markhoz Goat breeding center located in
Sanandaj, were used. Inbreeding coefficient was estimated by the CFC software
program. Inbreeding depressions in growth traits were estimated by restricted
maximum likelihood (REML) method under 12 animal models that animal and
dam’s inbreeding coefficients added to models as a covariate. The most appropriate
model for each trait was determined by Akaike’s information criterion (AIC).
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Results: The 58.07% of animal were inbred. The mean inbreeding coefficient for
the herd and inbred population was 3.03 and 5.21% respectively. Maximum
inbreeding coefficient was 31.25%. The 47.04% of animal was inbreeding
coefficient between 0 to 10 percent. 553 head of dams were inbred and inbreeding
coefficient for the whole and inbred dams was 2.05 and 4.91% respectively.
Inbreeding coefficient was increased 0.24+0.04 percent in each year (P<0.01).
Inbreeding depression per 1 percent increase in individual inbreeding for BW,
WW, ADG, 6MW, 9MW and YW were -0.5+1.57, -20.20£7.21, -0.11+0.13, -
30.49+12.38, +9.49+17.87 and -58.67+24.40 gr, respectively. Inbreeding
depression per 1 percent increase in dam inbreeding for these traits were -
0.05+2.08, -6.62+9.74, -0.03+0.16, -13.90+9.76, -39.27£13.59 and -49.37+25.12
gr, respectively.

Conclusion: Estimated inbreeding coefficients for this breed showed high degree
of close mating in this flock and due to significant effect of inbreeding on some
growth traits it is suggested that this breeding station should use a breeding plan to
avoid mating of close relative animals.

Keywords: Growth traits, Inbreeding, Markhoz goat, Restricted maximum
likelihood
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