%‘;‘féﬁ’:‘f;};f(ﬁﬁ;
OB WS lgsedd 53 (hdgGs 4 i
IVAY (095 0 lowd cogmw M
http://ejrr.gau.ac.ir

Wy (S0 i) 3 4O (g (wis (SLAS g by iliko (S oo Al
Sy o WaweF 40

S5 sy b jaeas
) o513 (55,58 0 aSCEls ¢ pals pole 055 SLslkad
VENE 23y b PV il s

oS
e s 4SS 5 et e b 5 S5 il sladie aglis allls ) 5l s
(S35, e pled Jula ot o Jie il s ol ) LS s A e A3l o
s 5 55 3l Ol b et (lalaxrdior Jde 53 5 5ol (Satad e S AV 10
oy STV & Glate 00 O3 35555 YADW 51 .Cd S 15 eslital 3yn o paas mas 4SKud
L S BBl 5 s oKl 3 edd Goslaer (S o b U5 Sl 5k ]
dlast Sl o 5 S0he (e g 8 Lo 5 adile aglie L oalisel 5 S g Ol g (5 )Ls
e glie bl 3 plol ol 2oy 3llae 58 5 Sole 5 Sl Gllae 505 Kol
e ol Gasn 53 el e ladide wer (B3l (255 e Glapatld by
o oS sl olis ol @l sl Solsus ) Ol s 1y Ay g (331 SUlg
Al ol ) O S s 1)y el ot o b sladie ) e (2 peae (s
Ady o A5l Bl Sladl ey e e sladie ol oKl Olsea Ll e s S
Lor e a3 leher L (g2 Bl S S (ae (e Sl oy il sladue
Sladte (J= o a5y e gl 5 Saead G35l 5 e S (AVG 205 5 a3 Glakex

w

bahreini@yu.ac.ir :J st sdtins 5

\Yo


http://www.sid.ir

LI EPP R TR - JRVE )

e SaSl 5 st gladie 4 Cad S 28 Al oS sl e Al
Shols bl oy B Ha 1y ) ey WS e e gladile 5 Sudls dial (2 s
Slabozrdor 5 605 Jdo i Ja st 5 a8 badis Ole 3 S aod s
5 e Bl 055 Sl bl (Stacan ol s 5o Lop bdde Rl Sl e 4o
Ol eyl 55 cpl o e adaly el Cosay e (a8 A, Jde i s s Ek g
Sl bl bl 4 Ad Ll Wb 53 Sas5 508 ok 03 L slapls oS ol l eias
Same S s p 3050 Slabl S g e e G oS ol 0L (6o A oo
AEsk 05 2 o il Fb £ P<0) bpas G sl e il (P<e/0Y)
Ssbls s sl Sl Eak 03 L s bime b W g8 Sl sl e
S spd e slgly ol s ml w e bosed sl F5L F 5 s (P<+/0)) sols s
(e SISLs and 53 Dlp o 5250 e b SR cnl 53 Jeel A3 Jde 1 Sl
Golug ) LS sl Mol ol 3 JES Clis e e 5 SludiS lasl ki

b 5SS

iy dde (solsus ) Kb S (o geas ae $aSs gl slos 3y

doddo

OB s s il o Cui 8 A5 5508 00 Xk S Sosn ool Sls Sl w5 L
Cemen s iy Slio 4 ol e 5 Baas 355 008 53 0 05 (Rl sl Ak sS
o3 I el oS 5508 e b aglie 53 s dde S GBS IS Ol S bl
Gl ) Liw S o8 S ks cl S g s ads SRl sk 1 bl b Bl s
Gk sy ci)S 1 Bt sl cnl sy o Jlsass 5wt Sy slasls ) S
L ey 8 S AR 25 & Ol s 150l sl Sl ol (S35 25 5 ol e
Sl datis 5 Ogdee SO Sl G e LIS ol L e (S5 25 S b gLils oI5 ]
soddesls sy olwsy 5 Sl st S 5 (SOl 5 b Jler Ol s b (ol
(T erd O 5ol b s) ik o Lls 5558 50 3 a8 A5 53 ege 205

\yr


http://www.sid.ir

YYAF (V) 0,lowd oY) UGS lgduis 43 iR g3y 4y gl

oI Cogen OlF e ) Sde ul AL e el DUl Slie o S S L
Sped iy LS jes Job 5l ol e 03 00 O3 GRIBI L Sk slad b slaw
5 eSS skiten 10 ol Jame 5 (S5 belge 51 e s, (Y LK 5 0l Suls)
033 Cemed s Dt iy s L Ay el Sl eslinal Wiy & a5l gl
Sy SeB alaly 50 S A g s adY ClS Slio (Al fedly o oS S8l 4 ax g
e 53 O3 et sdalie b Ol oo 1y Sl iy (Yo 0) oS sS) il o Cml 3l 30
S5 s Sladas ssed e Ay sdiScio s Sl gdde Sl el L L il
S gl gl Kos Solea L SBa ad) S oy gl oS L LS
Las o &l A gess e Gl &S )l e LB s ) Olae Al 4 by e Sl
om by 5 ks sladde cal la el ae Sl g S0s Ol 4 (VY 0L 5 L)
el el 1 e is OGl 3150 055 rmmasite 4 (s3Lal g Slio s 5 a0l
A e S b5 353 S8 WS SRl 4 e o lasl ol Jle gl as s
DA (g5, 5 o) il LT 1) iy gl el b ctlis Conal Wl5 oo 40i5 35 2k
As LByl 5 gdie bl et o sy ladie (Vo) O 5 O SSuls
i S s 03 fak 4 e 0L losar 5 Ll 250 el QIS sl e (5 ke
YoV OLSuls 5 oSS Yees O 5 S 9988 OLKes 5 WS s s il
e Yorf Oes 5 cwd) sl sy LS s Al ledde 4 by sl 1S
o S (VY O 5 ool oo me YT LK 5 Sl oY) ol il 5 (ool
5 el Slite U b g A eliS o 5 Jde o mlie e 5o ciline sla e
OLea 5 go e 1000 DL 5 S5 Y0 0¥ OLSn 5 JUs) 55 mesS Jobe aislsS 5
3 e T O 5 SlS Tt OLea 5 goldle YA Oen 5 Ol sl Ve P
sl sl Bl sy Jde s Sl Olge 4 (Y0 )y O
Spd e odliil ot oy ot g S5 il gladde Sl Al el (giledde (gl
Aied by sdomn 5 b5 3t I3 b ite o dals (Slede @ bss e LT sla i,
Al e KI5 e 508 Cussdome b sl iy Sl eslizal 10 (T Y OhlSes 5 St )

y\wy


http://www.sid.ir

LI EPP R TR - JRVE )

Saptans leddle lp sl (ol ) 5 il Vb o 2 S5l Dok esias e
5 b sladlile ludde 53 e siae ae &S UL (Y08 (Ol ) s sy
e b 3,8 15 eslinad 355 ol il slaastlE L3 STl B edd Lo e ooy
Sadts e 1S Sl g o Sl glale 5 SBl A5l s o5 8 suas
Olasl jre s Sladsho 5 Shas ($iluosly o315 5o 5 4l anw i Ol je ae &S 5L
Sl S Jas she e ois alis 5 5L, e cul sl il e e geas Sppo 4
S WY K old o gms pae aSS p s e LSS ) e e SO S
3 s wY 5 w3 Olgy e S cll Ol b Gl Y L L S s 2 Y
Sy Sl gy WS e Fgean e b (YV0F W) LS e S s
5 Lassass 4 A305s Joo 3l eslial LSS enl 5 S has sllas s 5 4y O dagsssss
S b S aSE sl el oS 5 p8 e plnl Cled L Jlas) mb S5 eslind
il (V08 zlg) 5,5 o 13 a5 Bl 5 o 0305 s 453 Joa ) 30l gl
Lo ol aomalp bl 5 aside 050 SO Glas 5 a3 (pl 8 sl psgie ol S
Rl e mas (S Gl LS e i O Sonds LSS A 3 L Ol oS
il Lt S 0delB e Slagieen Sl 4 Sl LS S L5l 15 ks
GBS 3 S8 sl i S sl ang bl e Olea b (olene e s i
S oluss 3550 3 g a8 Ll 4SS b o el 4 dlail ol ez Ly
Shad bl b s s s A el sl &S ol cpl o, sl 5 Ole
Sogons LOT by e 5 Olgy e sl Jy il s 5 o005 bbb
OLes 5 (oS0 8) Sl 0L ()8 88 g0 e Ut 5 O350 (2 ol 2 5 20
(YA
S8 s A5 o e 5o sldlae Sl LA Ul Sl o sias eas aaSl 5 )08
el olastl glas 558 5100820 OLKas 5 WS SY) ol ol fars lapsle o
S 53 b 0Ssn 5 e s et MHE Guote @ OB e o psle 53 ppan par
(V) LG 5 5k o 53 (M 205l (V)Y OLISes 5 V5la) (65~

YA


http://www.sid.ir

YYAF (V) 0,lowd oY) UGS lgduis 43 iR g3y 4y gl

S LS 5 s LS 5o o3 A5 Lt (V)0 0D 5 kD) 28 s
oaeis (YA Qe 5 sl Y00V (O 5 W Y00 Y (O1Ka 5 uSTs S)
ool ot ((VAAF 5 ) i S iS50 (18448 hKes 5 KL SdS sl g slew
5 g0 pls g Al Cans s (S A5 (Y000 O Soselsl) 5 glaslE a8 kis
sl =) b Ll L3 e Sladgad (g, Sl Ol o5 Solen asdS (Yo 0) O
Sl sz (Yoo V O 5 300 8) 5 s Seia b 5 o i (YooY O
sl L A S3bedde e 53 0 b 15 (1484 OLIKes 5 o Ilo) W5 o ol (6,08
Sl aS Casl e Jiyl8 ol s el (g35dne Slid b 5 pls 53 o gs s 4SS
S35 s Y0P O 5 By) 5 S eslatl WSy S5l 53 Ol8 e o geae e iS0S
(Y ol el
5ttt O S5 sladde Jold 5L Jie i alie Sl fagn Sl s
ol 5 s p oSl olus ) Ol S 55 Ay e (2510 53 o sme pae aS

el 38 e Ol e )3 W1y (J o I3

W yg; 9 319
Slp olsug ) op YT @ Glate SIS o b W5 51 0 055 2555, YAOWY
N5l 5 Sooam oKl 53 WYY BIFPA Gladle o baesls cpl A oslizad 43 (53luduts
10 53 olal pl g et oslaer 38 ed Ol el o Bl Jpd b)) Lin S
e oK RELEGIC WIS P g PRy ST (=U @ sladlan 53 5 Olgrol =5 S b el (6 e skS
ol s als 1 a8 el Vens gl eslinad cllB 0T Sl s b g s Foo
olait ol 5 iy S 4 S glacia 1 3L ke @il Wl S b O3
3ol GIbl glaras 53 ole OLT Jawl gl b Oleasls Janelgl 51 oK) ) Oltiion 58 .5 55 o 0515
U 5wl Laulyl 31 0eS o oslinal 5> 5 rxf Prom OEEeR 3 el 5 ey el S Sl
) Al e i e b clite slae i b s s O gty Oliin S sle Cotigu sl ol
i 5 g S olS sy Jold oSl 3 oslizal 3550 STy s 3lse s o S a5 5

U'll )l )‘JJ.A J.;\}\U)o.\.& aéjﬁé\fbd\wﬁ ole Cﬁm.@.\i))\ J"‘j‘ )\ Jw:b& )on;

’ra


http://www.sid.ir

LI EPP R TR - JRVE )

oot g S i 5,5 e plil sbe g b Baulsl 03 (G3lIE B Jes S e w85 Wl
sodd gt obo page Lacslsl 51 alS 53 la il ol e dslsl 50 Ased 0y 53 4w B 5055 0l J 28
(Y ol e 03 (g 21) 3505 walsl Sl Juad Llsl G

ol O glmoile 3L jloas 31 eslizal 5,50 0315 (6w 53 35 50 o Glaesls puns (g
1335 o dales i Wlslae b oS A eslizal Vel 5k

* €.

o Sy v/ a-h)

cdaline U‘ﬁ'd" QJ}...) Q)}.ﬁ)b ol J)}TJ{)L:M g_e\fu\S(.) ;Ua;'—liav\lk&:.;t.gei A o)w AJJL:LA)J

D) dsles

(s il g8 ol w3 ol Teos e Sl b LA e Sle g kS obis D
(Yoo ) OlLsan 5 Ik s Olis g ail sl slas (g5 Sldaline JleliS Can i
S48 31,58 el 3l bkl sl Bl Slaoile 3L slyls wlaalis (aLd 4 aS LS slgly
SIUT 4 by e el (g e 31 inils 5OV S S ol eled Grmen 3 S 4 g LY Chdas

sl 0 03l QLIS Y Jsdr 3 enlatal 5540 O O35 5,55, L R C)B-

o eyl Olwba 55 esliul 5,40 5,465, :l.x.d}rl; Al =\ J gl

3,555 sl r!; sl o
N YA 5
\OAAY YYY. osle
Yao\v £YY X

L obs Glaberdin Og S5 Jie 53 e s 5k 5 S GoesS (B 05
Y dads 5l eslanal ol ) i S s Ay e Sl Sl a5 5 S5l Sl

SRS Gl Ay s pown ol o 0sls OLES Lol Sl ol enas aslanal 5,40 LS, ol

1- Standardized Deletion Residuals (RSTUDENT)
2- Hat Matrix

VY


http://www.sid.ir

YYAF (V) 0,lowd oY) UGS lgduis 43 iR g3y 4y gl

oy 3l oeslaal L vk"ﬂ" sl ool A $olwdde PV JJLA.{ o A e
Gdle g,y b o et cbadbe 5 s — S LSS Sy, 5 ) et il Ogen S

A plondl gl s alali 153l 3 Tl nens o

Lealaa! 3,40 ...\.ﬁv) 6\.&;}# -y d}-\?

=t byl sl J

W, =A—-(Axe™)+¢ Y S e

W, =A(l-Be ™) +¢ Y S35

W, =A(l-Be ™)’ +¢& Y SV 05

W, = AeCB™ 4 ¢ v P

W, =A(l+Be™) +¢& v St

W, = AQl-Be ™) +¢ \ 53

Wt:d0+zr:dixti+g f,Y R s
i=1

e S5 il =M sae =€ %5k 'C,'.=K 8 SJ Sl ol =B & O3 =A & 0l 5 0 O3 =Wh
O S5 S =i die 31 5 =do (glalordin &b oln A =l sl @UJAQE.;MQJ@_J}»

wy Sleslaad boylgs Jhe ol cldy sdliSin g b 8 e o Sewlbe o 51

0313 3l S 4 s =S WSS has 5 bl ase Sl il 5 e b O S
2 A e Jalss cpnd psleds e T sy 33l aes (gl Al e sl mlL B Al
oslizad 3 (5Ll Jie 5 (olel s wlob il 5 adlans ot sladis 4, 3 s el

A

Yijk|m:/‘+Bi+Aj+Sk+T|+e Y sl

ijkim

1- Nonlinear Regression (NLIN)
2- Generalized Linear Model (GLM)
3- Statistical Analysis System (SAS)
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Abstract

The aim of this study was to compare different nonlinear and linear regression
models and artificial neural network (ANN) for fitting of growth curve in Lori—
Bakhtiari sheep breed. Six nonlinear regression models of Negative Exponential,
Brody, von Bertalanffy, Gompertz, Logistic and Richards, and two linear
regression models of second and third degree polynomial functions along with
ANN were used. In total 29517 body weight records of 6320 lambs collected from
birth to yearling were analyzed. The data were collected at the Breeding Station of
Lori-Bakhtiari sheep in Shahrekord, Iran. The comparison of the models was
carried out using coefficient of determination (R?), error mean square (MSE) mean
absolute deviation (MAD) and mean absolute percentage error (MAPE) values. All
models investigated in the current study fitted the growth data well in Lori-
Bakhtiari sheep, according to different goodness of fit criteria. The results
indicated that ANN model generated better growth curve fitting of Lori-Bakhtiari
sheep than linear and nonlinear growth models and could be used an as alternative
method for growth modeling. Regarding the whole models, the artificial neural
network was found to be statistically most appropriate model followed by Brody,
third degree polynomial, second degree polynomial, Von Bertalanffy, Gompertz,
Richards, Logistic and negative exponential growth models, respectively.
However, non-linear growth models used to describe the growth will be applicable
than the linear models and artificial neural networks. The nonlinear growth models
can summarize the growth phenomena in terms of several parameters, with
biological interpretation. Among the nonlinear and linear models, the Brody and
third degree polynomial functions were better than other models. Negative
correlations between the A and k parameters were obtained in all six nonlinear
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growth models in this study indicated that the sheep with smaller mature weight
will be maturing faster. The analysis of variance on the Brody growth curve
parameters showed that year of birth and sex significantly influenced (P<0.01) all
growth curve parameters. Age of dam had only a significant effect (P<0.05) on k
value and did not contribute to differences in A and B values. Type of birth had
significant effect (P<0.01) in the B and k values and did not influence on the A
value. The results of this study suggest that the most appropriate growth model of
Brody can help in the determination of management problems, regulation of
feeding programs, and determination of optimum slaughtering age at the Lori-
Bakhtiari sheep breeding station.

Keywords: Artificial neural network, Lori—Bakhtiari sheep, Growth model
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