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1. Correlation (Corr)

2. Statistical Analysis System (SAS)
3. Regression (Reg)

4. Stepwise

5. MATLAB
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Table 1. Descriptive statistics of the live body weight, carcass characteristics and body measurements

traits.
& e s e O g .
Coefficient of Maximum  Minimum Standard Mean —
Variation deviation
(e SAS) 035
Weight (kg)
1417 57.00 27.00 6.44 45.47 5 033
live body weight
p S a2y
17.13 29.80 12.00 3.69 21.58
hot carcass
5N
17.39 29.15 11.00 3.66 21.07 e
cold carcass
=N .
17.41 14.40 5.90 1.82 10.50 e
half-carcass
14.74 12.15 5.43 1.39 9.43 el
lean meat
-r\.LP' .
37.43 2.52 0.38 0.54 1.44 CEE A A
Subcutaneous fat
ol
11.91 3.64 1.83 0.39 2.84 -
Bone
PRE
34.19 9.00 1.14 1.70 4,98 ’
fat-tail
(e b)) O slae 51!
body measurements (cm)
7.84 45.00 30.00 3.06 39.10 O sk
body length
g 993
4.80 87.00 70.00 3.84 79.94 ;
chest girth
1155 17.00 11.00 158 1373 & 2
hip width
10.13 19.00 12.00 1.62 16.03 e
shoulder width
A
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Table 2. Correlation coefficients between live body weight and carcass characteristics.

053 035 5 by o o o o3 033
s olged TS = = 0 live o
fat-tail - bone rlr?:gt fat c:fclgss c:r(z:lsss ca?t(:)atlss bo'dﬁt rat
- - - Welg
weight  weight weight weight weight weight weight
1 [RVSREEE)
live body
1 0.97 o
hot carcass
2N o
1 0.99 0.97 S da 300
cold carcass
NSO
1 0.99 0.99 0.96 T 00
half-carcass
1 0.84 0.84 0.83 0.82 9
fat
1 071 0.90 0.90 0.91 0.92 el
lean meat
Ol gl O
1 0.80 0.58 0.85 0.85 0.86 0.85 92
bone
433 0
1 0.72 0.69 0.80 0.92 0.92 0.92 0.85
fat-tail
RGN PSS N 4._‘:‘)‘ Y J_}.L.?-)J N LS‘]"‘ )‘iL""} N Q)_} t.e.,\.;J' Q)j O L;Z.WM 9._:.‘}.;

O35 Slio b BLII 1 b .l 35505 /84 Of Jlaie ST 5 /0N Siecans o, il


http://www.sid.ir

OS2 g wls Lo pls

3550 Sier al il gl VU slis (ol acwlows /OA &S 2 O35 5 Ol gt
S Sl ol edins QLIS s cpl 5o asdlas 550 42N Slio 50l O e oLy BLEI s S
i 05 Syl a5 s sed eslatal adN Slis oo i G Sl Sl 51 Ol e
Laol o YU (San s 50050 o] Vlz| il o 35 455 O35 ol 03 035505
Al e
S aS a0 S syl BT i O35 5 0d05 005 Gt eed (Y0)1) 0L K0 5 1,
055 O Smats (Y00V) Olam 5 (YO Gl 28 V/AY oy ol s 5o edd Lol )l
(Yor0) OLSan 5ol y sty by ((YF) 35 ad Bo158 /AN | IS sl 5 53 0l Oy 5 a3
(V) s S 5,158 oY 5 /A% s e ) s 035 5 a3y 035 Lol 055 o (St
0oy o 35 Sladllas 5o 1y YU gla Sived 5o cpdies plo 338 o yasiie &S jsboles
GLe 3l L Y (il 50055 035 G (Stmsed el ilos S 218 Y Sls past 5 0
D3 /P 5 YA s St ol ol Sl aels Lol ol ST Ul s O s 8l

RGwAR

0% ‘5\.MJ'|JJ| 9 a3y Ql?..o‘,..a:- iy Oy o ‘;:.M -y J‘g..\:-
Table 3. Correlation coefficients between live body weight, carcass characteristics and body
measurements.

353 O3 353 B/ S 300 CB5] CB5]
455 Ol o S N S £S5 Y ol o
. lean half- | h liv i
fat-tail  bone fat ca a cold ot e Trait

meat carcass carcass carcass body

weight  weight  weight weight  weight weight weight  weight

Ok Jsb
0.42 0.50 0.44 0.45 0.51 0.51 0.52 0.56
body length
Lo 9>
0.52 0.55 0.63 0.61 0.64 0.63 0.63 0.69 -
chest girth
0.50 0.58 0.43 0.60 0.59 0.59 0.59 0.58 “}S u_p’;
hip width
0.38 0.29 0.56 0.51 0.49 0.48 0.48 0.50 * f’_&
shoulder width
K
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Table 4. Linear regression equations for prediction of live weight and carcass characteristics from

body measurements and their determination coefficients (R?).
e)Lo.:r Q}w‘lj) QY:L‘»

RZ
No. Regression equations
1 BW =-50.16 + 0.452BL + 0.727CG + 1.43HW 0.63
2 HCW =1.28 + 0.589BW - 0.08CG 0.94
3 CCW =0.443 + 0.579BW - 0.07CG 0.94
4 ACW =-1.98 + 0.274BW 0.94
5 LW =154+ 0.214BW - 0.047BL 0.87
6 FW =-2.38 + 0.059BW + 0.068SHW 0.70
7 BOW =0.947 + 0.045BW + 0.029HW - 0.036SHW 0.76
8 FTW =-5.11 + 0.22BW 0.72

055 =LW Y 5 035 =ACW s 1 a3Y 035 =CCW (p S a2¥ 055 =HCW (jlis oSa o 055 =BW
=HW s anis 35 =CG O Jsb =BL i 035 =FTW 0l sl 035 =BOW « = 035 =FW (ox §

o o =R ils 5,6 =SHW (IS 5 0

Ly i O g S dslae 3505 053 055 5 O Jgb Sleo st s o358 055 3,50 )

35 380 1y i S O35 i 035 5 A Jyb 3l eslinad L Ol e o ys AV Ll S5
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aw Ol gSeul O3 :”L_uz Aol Gelantl st i ly o O @;5)'1 Lo y3 P4 03 O3
Al alslas 35l Ok GlassIl b 5 Ls s Jse LS 250 5 IS (28 edi) OS5 Lo st
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Table 5. Values of determination coefficients (R?) and residual mean squares (MSE) in prediction of
live weight and carcass characteristics by linear regression and artificial neural network methods.
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Abstract

Background and objectives: In this study, the relationships between live body
weight at slaughter, carcass characteristics (weights of hot carcass, cold carcass,
cold half-carcass, lean meat, fat, bone and fat-tail) and body measurements (body
length, chest girth, hip width and shoulder width) were investigated in Lori-
Bakhtiari sheep. Two methods of linear regression and artificial neural network
(ANN) in prediction of live weight and carcass characteristics were compared.

Materials and methods: The data of 58 male lambs were collected at the Breeding
Station of Lori-Bakhtiari sheep in Shahrekord city of Chaharmahal and Bakhtiari
province, Iran. The lambs were weaned at 90 + 5 days of age and were fattened in
three groups of 60, 80 and 100 days. At the end of fattening period, body
measurements and after slaughtering and skinning, all carcass characteristics were
measured. A total of 696 records were used for prediction of carcass characteristics
by using regression models and ANN. The possibility of predicting carcass
characteristics and live weight at slaughter through body measurements was
evaluated by choosing the most suitable regression model based on the value of the
determination coefficient. The selective regression models also were fitted by
artificial neural network then; these two methods were compared based on the
value of the determination coefficient and the mean square errors.

Results: The estimated phenotypic correlation coefficients between carcass
characteristics and live weight at slaughter were generally positive and relatively
high (0.58 to 0.99). The phenotypic correlation coefficients between carcass
characteristics and body measurements were estimated between 0.29 and 0.69.
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Between all body measurements, the highest correlations are observed between
chest girth and carcass characteristics and live body weight. Based on relatively
high phenotypic correlation coefficients in this research, prediction of carcass
characteristics and live body weight can be possible with high accuracy by using
body measurements. The results show that, to prediction of live body weight of
Lori-Bakhtiari male lambs, body length, chest girth and hip width must be included
in the regression model to obtain an accuracy of 79 percent. The regression
equation including live body weight and heart girth could predict hot carcass and
cold carcass weights with an accuracy of 97 and 96 percent, respectively. Live
body weight alone explains the 94 and 72 percent of the variation of half-carcass
and fat-tail weight, respectively. Moreover, the results show that the accuracy of
ANN model for prediction of some carcass traits was more than regression models.

Conclusion: Based on results of this research, prediction of carcass characteristics
and live weight is possible with relatively high accuracy by using some phenotypic
body measurements. Also, results indicate that the artificial neural network
technique was much better capable of predicting weight and carcass traits in Lori-
Bakhtiari sheep compared to linear regression equations. The results of this study
can be useful due to the importance of carcass traits in determination of genetic
potential and regulation of animal breeding programs for high meat production.

Keywords: Body measurements, Prediction, Carcass characteristics, Artificial
neural network, Lori-Bakhtiari sheep
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