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Table 1.Different models with 4 to 6 knots

Jte Golal e
Model Models acronyms
ol Taa (S5 S35 Gl 3 (S5 D el 0 S5 Sl e LLL
Linear function in fixed regression, additive genetic and permanent environmental effects
ol Jama (S5 DI Gl Y s R B S S b 05 S5 6l LLQ

Linear function in fixed regression and additive genetic and quadratic functions for
permanent environmental effects
odls o (S5 Ol 5 a5l (S S 6l YA ool O S5 s b LQQ

Linear function in fixed regression, quadratic functions for additive genetic and permanent
environmental effects

ols lame S Dl (gl a5 ol (Ss l 3gl s Ve s (ol O g S5 6l b LQL
Linear function in fixed regression, quadratic functions for additive genetic and linear
function for permanent environmental effects

oils s (S5l 35 Ll S5 Sl sl e oSl O S5 (5 YAz s QLL
Quadratic functions for fixed regression, linear function for additive genetic and permanent
environmental effects
iy Jome S5 Sl 5l o o il bl S5 Sl 5 Gl O e S5 0 Yar o QQL
Quadratic functions for fixed regression, additive genetic and linear function for permanent
environmental effects
b S5 Sl Yam s (ol bl (S5 S Gl slp et (ol s S5 sl Yaz s
sl
Quadratic functions for fixed regression, linear function for additive genetic and quadratic
functions for permanent environmental effects
odls o (S5 Ol 35 il (S5 Sl Sl O S5 6l YAz s QQQ
Quadratic functions for fixed regression, additive genetic and permanent environmental
effects
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Table 2. The pedigree structure and descriptive statistics of number of lambs at weaned per lambing
trait

il
1.17 o
Mean
0.42 S S~
' SD
1) S esS o g
36.69 (1) Sl jois g o
CV (%)
2039 Sl JS sl

No. of total animal
35555 sl Dllp sluss

1695 ) .
No. of animal with records
428 JJ)S-)YQM.J_%\:U.«J
No. of animal with 2 records
s YU sl 3l slass
430 2FoT LA
No. of animal with 3 records
382 :JJS-J YL :\.jéi sl
No. of animal with 4 records
282 355550 L sl 5l slass
No. of animal with 5 records
131 3,555 7 L sl sl slass
No. of animal with 6 records
42 3,55, V=0 bosl sl
No. of animal with 7 to 10 records
La )00 slos
240 e
No. of sires
Lo ysle sldas
1023 >
No. of dams
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Table 3. Environmental effect on number of lambs at weaned per lambing trait

trait i

GO ]
SRl5 s 53 edd (68 e sl Fix éffict
number of lambs at weaned per lambing
ExS Year of lambing ol Jle
Age (year) (L) o
1.09 +0.01°f 2
1.12+0.01° 3
1.19+0.01° 4
1.23+0.01°¢ 5
1.224+0.01% 6
1.1940.02"% 7

doys ) Jlaxs| c]a,sz BIEgEYR
(P < 00) el s e a3 i b Sy Lo sl T
** P<0.01

T All means within a particular subclass differ significantly (P<0.05) except those followed by the
same letter.
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Table 4. Different models with 4, 5 and 6 knots for estimation variance components of number of
lambs at weaned per lambing trait in Lori-Bakhtiari ewes

ot os v@fllélgu ujL,;.:i.,J: .‘.:wlfJ Falyl sl d; oo n byl 4o
BIC Log Ilke_llhood Number of Knot Parameters  \1odel*
ratio parameters ofn

-12370.10  -12531.42 6289.71 24 14, 40.66, 67.33, 94 3 LLL4
-11863.20 -12024.52 6036.26 24 14, 40.66, 67.33, 94 3 LLQ4
-12168.25  -12329.57 6188.78 24 14, 40.66, 67.33, 94 3 LQL4
-11615.40 -11776.73 5912.36 24 14, 40.66, 67.33, 94 4 QQL4
-8729.31 -8057.85 4062.92 34 14, 40.66, 67.33, 94 4 LQQ5
6773.76 6545.22 3238.61 34 14, 34,54, 74, 94 5 QQQ5
-6781.02 -7090.22 3591.11 46 14, 30, 46, 62, 78, 94 5 LQQ6
-4270.40 -4579.58 2335.79 46 14, 30, 46, 62, 78, 94 6 QQQ6
Lo, sl 5 ey oo B3las O g S5 (il Bl (S5 33LaS O S5 ol O g S S5l a3 ey 4 o 5l e (e
s Qs

*Model sign from left to right, order of fixed regression, additive genetic random regression, permanent
environmental random regression and number of knot; L, linear; Q, quadratic.
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Table 5. Estimation of additive genetic variance (O's), permanent environmental variance (Gpe), phenotypic

. 2 L 2 . . . . 2
variance (Gp ), heritability ( h ) and ratio of permanent environmental variance to total variance ( P€" ) for the

number of lambs at weaned per lambing in different age of ewe with using of LLL4 model

ool S oy L ol oSl
IS @ els Lo S S oils Lms S A o
) h? 0'5 ) 5 Age of lambing
pe O pe O,
0.18+0.006 0.34+0.004 0.090+0.0007 0.016+0.0006  0.030 + 0.0004 14
0.13+0.005 0.33+0.004 0.081+0.0005 0011+ 00004  0.090 + 0.0004 19
0.06+£0.005 0.17+0.004 0.117+0.0006  0.006+0.0006  0.020 + 0.0005 32
0.05+0.005 0.08+0.003 0.164+0.0009 0.008+ 00009  0.013 +0.0005 44
0.01+0.002 0.02+0.001 0.154+0.0003 000200002  0.004 = 0.0001 56
0.03+0.002 0.02+0.001 0.156+0.0003 0.005+0.0003  0.003 = 0.0002 68
0.06+0.002 0.07+0001 0.171+0.0003 001000003  0.012 = 0.0002 80
0.25+0.003 0.20+0.002 0.267+00001 006600001  0.052 = 0.0005 92
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Figure 1. Changes of genetic parameters for the number of lambs at weaned per lambing using of
LLL4 model

1. Grootfontein
2. Carnarvon
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Abstract

Background and objectives: Improving female reproductive performance is an
important objective for increasing the profitability of sheep. Random regression
model is a method to estimate variance components. This model provides behavior
over time continuous observation and be able to combine heterogeneous
(co)variance over time by reducing the number of parameters. The objective of this
study was to estimate the variance components and heritability for the number of
lambs at weaned per lambing trait, with B-spline random regression models in
Lori-Bakhtiari sheep.

Materials and methods: A number of 6146 lambing records of Lori-Bakhtiari
sheep, collected during years 1990 to 2013 were utilized from a research flock at
the Lori-Bakhtiari sheep breeding station. The flock was managed under a semi-
migratory or village system. The lambs were weaned at 90 + 5 days of age. The
fixed factors affecting the studied trait were identified using general linear model
analysis. Variance components were estimated as based on linear, quadratic and
linear-quadratic B-spline random regression models with 4 to 6 knots, using
WOMBAT software.

Results: The mean and standard deviation for number of lambs at weaned per
lambing trait was 1.17 + 0.42. The effects of lambing year and age of ewe at
lambing had highly significant effects on studied trait. The models were compared
using AIC and BIC indices, out of which model LLL4 (linear for fixed regression,
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additive genetic and permanent environmental effects with 4 knots) was found out
as more suitable than the others. According to this model, estimates of additive
genetic, permanent environmental and phenotypic variances this trait was in the
ranges of 0.003 to 0.090, 0.002 to 0.066 and 0.081 to 0.267, respectively. The
range of heritability and the ratio of permanent environmental variance to
phenotypic variance estimate for the number of lambs at weaned per lambing trait
were 0.02 to 0.34 and 0.01 to 0.25, respectively.

Conclusion: The heritability estimates for the number of lambs at weaned per
lambing at 14 to 25 months of age were higher than those for the other ages.
Therefore, based on the heritability and standard error, accuracy of breeding values
for the number of lambs at weaned per lambing trait is higher in the 14 to 32
months of dam age.

Keywords: Variance components, Heritability, B-spline, Random regression
models, Number of lambs at weaned.

V5V


http://www.sid.ir

VEA


http://www.sid.ir

