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Table 1. Descriptive statistics of biometric traits

Olpe il (Seoj (Bolas Sl g ol Sl 4 iy
digles (o baye | Cdo sl
b 9 (98 ( St W (3

Sllgs (Aol G )] snota 5 S b
4355 5 g A pll dtbe L Slas Jae 5l eolitul
‘C)Ul}.p u})'to‘ dlbu,ﬁ)')‘ SR 9 aosls Juloss 9
OSke Cunli 5 ool b dalllas 390 Slao (S5 )
S5 Sl A5 259l g Sl (Mol la )]
sy ol Gols il Gle clas S5
el ol Cawdey ksl g 1ol gl Jlw jo laply s
Slao 3)Sles (350ke Cuml | (igid X9y 2y9lp sl
e Sy 35l el A5 oslil Wi Sl cilies
A gt oSk I (Ml () Sk glis
g5 Jlo g2 ool o ol 3] g 5 15 dalomo JLos
9 430 gl Jae 00,5 oolaiwl Jawte Kigy )5l 0 (gl

Ko yiogm Olaw ol hwog Hlol =V Joi>

olis
ol a9 Qi )9 o Jsb Js 5l e o5 gax j glis)|
WAY WAY WAY WAY VWA 4l by dluss
YvY Y-vv Yvy Yvy vy 3365 s> bl slass
VY- M- M- K AR X558 3555 by dlaws
sy sy sy sy sy 5555 3,55 b layole shass
Ved V-0 V-0 V-0 VD 5558 23555 b S 50,1, s
YA YAY YA YA YA 55,5 3,55 b a8 y52,0ke shass
¥¥/eA AV/b- ¥a/2a S¥IvO SYIVA (sinesles o ) (5len
Y Y Y M - e 3l ]

9075 Sy ylo5 Jladio oy 5o Jolge I 500
aS 155y o )l3 S oedisie ol pdlly 3es ekl
55 illy GEalS ez ge (cnadly (39 pasuial
GBS 53 9 Sl ol g0yl edliul 9 39800
el 1l ALl iy slaog,S LSS pobaus
e 3yl al3Sl g (ol BT (S5 i)l il
S &lys Al 4 oxie Sl (5000 3 39290 LLS)
Ol B oS (b g (S (Stsen Lol 950
39y sl IS sl 4 (WVY) 2,5 o )5 dardls
sllas 3)90 Clao (g phhcdlyy o9 bawgio U ol W

bl G5 (SB) Sy ol (o gSLe Ol

SidangS 5> S tagn Slio (S5 sl el 545

Vg 3 (e N Jdod g 55 eluly (0951 Ol
5 lis) Slio sl (s pindlyy polie Casl ok IS
o ol g w9 i Job (Sl gl ol g
VAL [0 INE [ F (o [VOE ] oD e YT [ -Bi
L olbao oas 3ygl s pdlie 13,3 3,91y o/ SE-/-F
Spiacly (b (V) 392 sSle oI5 > adllae gl
9 (V) (S3b ol3s acw > adlllas @lis I 5eS 0ad 39l
2 03d )35 gl ) b g (F) ke Sl laidess
g 0392 Ogliste gl (ol 112 V) 290 (Slie (JatdusS
Oyl wal Cusl (Sow iliseo el bgiye gl il
g lino ool bygye Jolge Law (810 51 5 szsl, axsls
5035 sy )'h:lf 3,855l 50 eolaiwl 3)50 Jdo £33
S 8,15 ,8T (0900 U ls (g9 Slgi eyl ren

o _ Hody Julod g 55 ol S ytesy Slao (S35 gl el oy900 Y Joo
Table 2. Estimation of genetic parameters for biometric traits based on Multi-trait analysis
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Table 3. Genetic, phenotypic and environmental correlations between biometric traits
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Table 4. Estimation of genetic, phenotypic and environmental trends for biometric traits
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Figure 1. Modifications in mean of breeding value for height at withers in different years
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Figure 2. Modifications in mean of breeding value for height at rump in different years
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Figure 3. Modifications in mean of breeding value for body length in different years
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Figure 4. Modifications in mean of breeding value for heart girth in different years
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Figure 5. Modifications in mean of breeding value for thigh circumference in different years
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Table 5. Estimation of total genetic improvement in biometric traits
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Abstract

In this research, investigation of genetic, phenotypic and environmental trends of biometric
traits in Makuie sheep was performed using collected data from 1989 to 2012 at Makouei sheep
breeding station. Estimation of trends was performed by multivariate animal model using the
DFREML software. Genetic, phenotypic and environmental trends were estimated by regression
of breeding values average, phenotypic values average and average of difference between
breeding values with phenotypic values on birth year, respectively. Results showed that
heritability estimates for biometric traits including height at withers, height at rump, body length,
heart girth and thigh circumference were 0.23+0.05, 0.25+0.05, 0.19+0.04, 0.28+0.05 and
0.06£0.04, respectively; and the highest genetic and phenotypic correlations were between
height at withers and height at rump traits (0.98 and 0.93, respectively). Genetic trends of
mentioned traits were 0.25+0.07, 0.26+0.07, 0.59+0.05, 0.22+0.09 and 0.23+0.03 cm;
phenotypic trends were 0.08+0.08, 0.07+0.05, 0.394+0.06, -0.23+0.16 and 0.08+0.05 cm and
environmental trends were -0.16+0.06, -0.15+0.06, -0.20+0.06, -0.45+0.15 and -0.16+0.04 cm,
respectively. Total genetic improvement after 24 years was low and the highest improvement
was observed in body length and chest girth traits therefore, it can be concluded that despite the
positive genetic trend, selection in this herd were not based on breeding value and regular plan.
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