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Table 1. Growth equations used for fitting of growth traits in Makuie Sheep

R ™
W, =A@+Be™)™ (Logistic) S
W, =Ae " (Gompertz) 5,055
W, =A(@1-Be™)® (Von Bertalanffy) _&¥b,; s
A
= —1 TBe " (Verhulst) cudls,g

A o & Gloj «ibre (jg god9de AL (loj o
bl ol ()& 0jg el ol WS o oo Coloin
Iy S5 g lore alawg sdddlbul slacw,l JUETE I
olea b oy cilae (gabads dpwlxe B gl )l a8 o ol
C yahl ol atanly adgl ()jg 4 &5 cunl JI S0l ol
e JS5 el M gy sae @ oo Ui |y 05y £

(1541) e

)D O.\aj} O.\ELM.A O).BWt 51 JB.\> )D O..\.u) OJ)S] 6193 ).3

Jeo ol 4 o &5 Sloj oilre (59 A & )l
G ye wllse Eob (o) 0y yebl cnl Sk
S e ole 1y Ky g baoe by oaddbml (slaca,)
Sl ol glan b g 2 cilae (el dpulxe B el

a8y €5 C pebl casl ataly adsl ()9 4 a5 ol

1) conl e JS5 el M g 45 30 € s o ol


http://dx.doi.org/10.29252/rap.11.27.88
http://rap.sanru.ac.ir/article-1-676-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-30 ]

[ DOI: 10.29252/rap.11.27.88 ]

00 s ——————————————

e Olgis & gyl 5l g aih eud odalie slagjy
2 LX) L,U.B LngJ.\.o Wy ) (25) REAW u‘?w‘ ‘.QJJ.A
i @wlBls Cyee 4 by 5 bodle layjs (s
0749 5] oS el (oolos sl e 5 SHT sloas iy
hpY uu%> Jf PSP, ‘é.;l.s u‘ d‘ﬁ ol Cawdy )IA.SA
(42555 441859 Lus ,> 96073)

@ o iz olol A8 (godie (b)) 950 ]
5 Cusl 5B el ooy ) Cllgs JS obj)
&5 oop 2 (2L 5 6) Wl oty 55385 slooygl
Lol s 50 Copio adslad ool 5l eolawl b
(MAD) e Silo Cilpool 136 «SlST asliw
(20) ohlsen 5 stiops buwg & cul sam asls
a3l |, MAD Jaio o208 4S5 ol ool 005 Sl
o 2 Py SBl Jae oy pewlie lyie 4wl
MAD lii. P yeS ‘C)L‘»‘%o JS oids ssaline sla e
Codyg @b sl ol hie i g EYUn b
5 Fress @y J8 glapadls w5 sl cuwn
oS BN Jg 059 pow g po> sas) )3 St
Lf"\*’d“")u"‘ Lm).:d‘).’ M‘.}L;‘UYIJ)JG‘J[J)JQJ‘JJ‘
d‘)b wl.b)9 JJ.A daosls Sy Lol Dy uL...Sg.
ol ol olgee ol 5l g 29 MAD e (a8
2 bodle wd) ol carogs sl Juo ppteslie Glgis
Jse ey 090 ool plai Gl bl 285 L
Sl D92 0ad ol Jae o yieliol Glgis 4 cudla
(oo oy g bl b esls M aS 59 s g
(218) cosl o )5 50 s Slalllas

&S b RMSE sl b o Jus 5l duglio )
oy 4y 4 s b azild 1y oylel ol Jlade oy jieS
G5 ey p pled > )l (Sig sbeodly s
sop e yyiaS Wby Jus ly RMSE ool
5 by wlles JS ¢l cwiy 4 3/84 4 4/58 A/41)
2l jidy Cudlayg Jio sl & Gyg0 5 (lmodle
&y ey 4 4108 4/80 5/51) sol oty dty dw y»
RMSE s gl 5likios 5 (osle 5 g ablges S
eyt MMF s 5l sm g 560 07337 _&5VBp Jse (ol
&l RMSE o (ils adllas G g 391 Jo
ogie & gyl g (U617) 5g VL Satd b
sl 315 tiusS 3 (23) b sl it o yeslial
A Bl Jae (bl plys 4 Sewad Jae 50
blpd e & Joe 50 Gl (800 (LS @lp o (4)
(16) w5k bled |y gz gl caliska

............................. 255 le NiosS A3y o > b sl Jao duslic

o sl Jbe ptamlie Gl (glaoyll 2 Jgue
Ohoaw A o i 1y (68l 2P MaweS o Ay Claw
Cpo & bosle 5 by llse JS el oo sollas
sodly oy IR CHUNY e ol ol ob)gi LBl
s 0/672 )‘ ‘6’19’ Ja,.u}: 045 03] (peS g oA odnlin
e o (Siuwed &S Syeo 4 de e 0/923
sly ey @b bawgs (W8l oy 9 0 o iy
@) 391 ylde pyieS gl b odle g by wllgs JS
sblodl Jao 4w oy 55 (07914 5 0/905 0/672 sy
0/915 1 0/911 jl 4 590 Sodp (Sinnrod sy Hldio
6 0/921 5y )y 0/914 1 0/911 by JS ()
Joe daJae oled cpw yd g e iosle (¢l 0/923
g (Nawed opd Mo cpyin b (@Y
&1 0923 5 a5 (sl /914 g S (o1, 0/O15)
olys 4 L;beus Jo 55 sl 313 diosS 5o (laosle
sl o e (3) b I35 edd Gl Jde e
sizo 0/831 1 0/654 5 g JS 59y 2 %o 905]
oy (e (VB Jdo g opyieS Candlayg Jao 09
S FpesS 5 Seiacd @lg5 (g 4) ) b |y (e
A4l bl Jae cppielie plys 4 (VB
(VG slase oms o o)l ululy dy oo
PR Je Grplie i3 35 315 sl Stesd 5 oS
il JaidansS Ly N9 gy )3 e (6) g e
(YU Sl gde (s e uyn b g
sladse gie 4 (9395 @b & S St g 55 yagS
Johe e AV Jaa (1) 583 e il
5 by o JS sly gl 5l cusly 1) SB6T jasls
5 cenlie e (41788, 40783 83048 .55 &) boosle
ol M cpdin s cudlayg Jue g 35 (bl
5 41859 96073) 591 adllas 5y90 llges (sl asli
e .(‘.moJLo g by wllos IS slp ey« 42555
@b 4 S35 Sswnd g TS slaJue ST (a3 ls
o s cpl 185 )8 gam glaas) ) 5 09 (4B
Lo @l b Seod g 5005 (BVB R Jo
a wjlel pl Jlde op o b Cudlayg Jde g e baodly
i 5 Slilllas 5 .0 OBl Jse o ekl osie
ool D15 KaweS 3 &S Syge 4 el Conts polie
sl Cnogi sl Jdo cnpmlie Glgis 4 (VG Jae
Setacd g JyesS @los pizmen b (51 AP cnl A3,
2 e Gl e oled g (9 ladie 4 Cus


http://dx.doi.org/10.29252/rap.11.27.88
http://rap.sanru.ac.ir/article-1-676-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-30 ]

[ DOI: 10.29252/rap.11.27.88 ]

QL s —————————————————————

......................... 1399 lg 127 o jleis [ omdjl Jlo ool olidgi slosimgy

@Sl ol KaugS uh) (ool ol e at s (g )S) (nnlie Gl la o)lel =2 Jgu>
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Abstract

_ The aim of this research was to assess the growth curve of Makuie lambs using four I%rovvth functions
including Logistic, Gompertz, Von Bertalanffy, and Verhulst as well as estimation of the parameters of
these functions. 14454 live body weight records (LBW) that were collected in Makuie Sheep Breeding
Center during 1990 -2016 were used. The NLMIXED and NLIN procedures of SAS (version 9.4) were
used for fitting and estimation of parameters. Different indices were considered for selection of the most
appropriate model. The asymptotic mature weichht was 25.93 to 36.8 kg for all animal, 32.46 to 25.23 kg
for male lambs and 29.29 to 31.15 kg for female lambs, respectively. The highest and lowest growth rate
was observed in Verhulst and Von Bertalanffy (0.021 and 0.011, respectively). The logistics function
showed the high growth rate for males than females (M: 0.014, F: 0.013), whereas Gompertz function
showed a high growth rate for females §M: 0.011, F: 0.013). In order to compare different models,
correlation coefficient (R), coefficient of determination (R2), Bayesian information criterion (BIC),
Akaike information criterion éAIC), the mean absolute deviation (MAD), residual variance index (Se®)
and RMSE were used. According to these indices, the Von Bertalanffy curve was the aﬁproprlate model
because it achieved the lowest values for AIC, BIC, RMSE, MAD and S2e indices and the highest values
for R and R2. When data were analyzed based on sexuality, the accuracy of assessment increased and the
models better fitted to the data. The results of this study demonstrated that Von Bertalanffy model could
accuratel(}/ describe the growth pattern of Makuie sheep, especially, when males and females were
evaluated separately.

Keywords: Non-linear regression models, Age-weight relationship, Growth curve parameters,
Model matching, Growth traits
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