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Table 1- Aaverage (+ SE), minimum and maximum weight (Kg) for male and female Lori lambs
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BW: Birth weight, WW: Weaning weight, 6MW: Weight at six months age and 9MW: Weight at nine months age.

5 olaaline olaas N daswile olas yo (:S5Le SSRES <<
o9 Lbédld utl_}“):s (5‘_):3 g._u.utbc JAA u_\il._i AIC J‘._\;A
S o (Yo OlKan o S505) 0 gl oo 48 S Sl
Jae dasbiae cpl pulid s Jae Gnilie (s
D18t e (o sae g S5 g, O euliil b LASie
aie slagialyl 5 ad sals (351 Lasals s SAS
Jolse Ol cga a8 daulas Laaly dan s wd,
o9 obel Jae iy Siate slasielsly 53 S3e dasas
a0 SAS D158) a5 Sl saldial b Jalse ol 83,8 5

WAl Geddie Hla e ol 51 5 48 K18
Yijkmn = L+ SXi + LSj + Sex + Yrm + Man + &jjkmn

elaalie oy saias olas Yikmn golel Jas ol Lo

Sucia SXi e (S Ok 9550 Shis (sl

2 SAS Institute Inc

d pf sladas il
Ol 0 b slan, S, wd) clie Sbo) ¢l
Saleuad 5 (g0 oS Jao 4w Sl suliinl b olas
Josa o9 Wdae (ol 4 b ye ¥alas wads (5515
Sl (Yo OloaSiuls) el sad suls GLas ¥ s lad
5 (PROC NLIN) i i 55, 31 soliieal b Lo
SAS 1381 a5 5 suliienl b ¢35 — Gu S LSS (b,
Wud dwlae wdy gladainl b g al (Y-07) 9.2
(R?) (pass sy padls Guld s Giline slaJus
Sre 5 LIS slaxs (MSE) Uad sla e opSilis
e lie KK Uy i el (AIC) Sl
G 55 oo see GAIC Lo alits sladae ¢l

W

AlIC =nx|og(88ﬂ)+2p
n

" Visual FoxPro 3.0



WY S5 i o3 b odd gy (Soinan (guas &S g ot e cba Jus il oolitul b (o)) WS My Glas o)y

des 50 V0 i) gel slasala L train slasals ol sie 4
S Gladel (58 5 o0 V0 5 (i cas (5l
09 B Wy gae ASud G b g e oS ud AT
058 s Ul Lo ad el 5 s s Matlab 1580 a5
L e aSad 5 S5 Lagls 51 alaS 5 (6l (Sale
ol 0B o el Gl el JSAES o0 A slass
o8 5SS mls (Pl WY Glosl agssss Jel
Lot ool wuls up St asd ol
suly aSud 0 dolad o pe S G5l (6, SEwy
sad JoSa3 ae Sl ya gl)) 4 edl delul ciu
B 5losl 0usS ol sl s S alasl fuly S
b sad olaol mwly o S 0 S oy Ll S
i alal ol e il e sl 5 St
teas dsuh s slas
addie g (g §) o erae Sub ALl JSas b
0Sile 5l (ol ¥ o lag o dag dlaxd (ol
10,5 suliieal (MSE) Ui oulay 5o

MSE = SSE

n-p
323 N 0ladls las s g sane SSE aslas ol L
OLKaa 5 by 98) cnl Lajiel )l sluas Py Lasals
by @Sl baia 65 Al 58 G0 (S Gy O Gy (Y0 v 0
Do g0l G o glaS g dmlio aa b wlualine 5 «Su
Canlio (gl ol ladel da ye 5o a0 S (eddis
a5 (28ly glasals 5 uae Sud glagul
raso S suldinl s

2
R2 —1_ i Qexp _Qcal
1 Qexpz

olzs Qu wous sualie Sl Qpp sl ol Lo
slaxi N 5 St b g sad s i (B5,) suias
Sobal (gaisan VOV Wlaad byl oS ) wlaalin
5 oS 15 soliiel o ge St Gladel gl 4S u g

(=Y 5Y) als s ool J enls 31=LSj(i=Y 5Y) s
Jlw Gaal M cul 31 =YTm (K= V:i¢) ol 55 Juns :Sek
sugaae ;o la sy pdiels S pludagbaSemals
ViV ) o haes Ve Jeld s AYAQ BAYAL slagl
=ijkim 5 (N= Y-V) yole Cpw ouel N 31 =Man (M=

il e swilasily o531

adiy Saie 0uiS dus g s Jas c¥ulas —Y Jgaa

Table 2- The equations of describing models for
growth curve

Jas ddalas
Model Equation
P BW, = BWa*exp (-B*exp(-kt))
Gompertz
(LB
i BW: = BWa*[1-B*exp(-kt
vy = BWA*[1-B*exp(-Kt)]
Siicuad
N BW: = BWa/[1+B*exp(-kt
Logistics ' Al p(-kD)]
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D80 o 3 Gt 5 sl 055 BWa L s

A, B and K: growth curve parameters, A: asymptotic
weight or mature weight, B: the rate of growth from

birth to maturity, K: rate of maturity, BW;: body weight
at age t, BWa: maturity Weight and tis the age (by Day).
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Table 3- Growth curve parameters (A, B, K and M) with their standard error (£ SE) and models evaluation
criteria for male and female lambs

oo o AIC lteration ~ MSE R? M K B A(kg)
Model Sex
F o NalgAA o YY) -/aTva - eEYY/eio Y[ETA[eo ¥e[oENYAYA
RS Male
Gompertz — ssbeyayjoyy ¢ AIYOA  +[AAVY - Aot YoEAS/YY  Yo/okoY/IA
Female
> WAL/ 84 \ Y aVARENLYVY’ - eENVe N YEAE0/YY  YV/ETAN A
(8395 Male
Brody VYY) Y VIYVA - /AAAY - VoY o[oEAROeef EY/YO/AY
Female
> WA4/140 A VIENU  SJAVAR AY/eEANV/EYE  +fe\Afee g - Y&/ EAV/YE
Sl Male
Logistics  ssle \\eq oar v WA /AANA NAEENNY [ YE e - R ATANY
Female

ST Slas AIC 5 1S5 slaas slteration dhd el s :&be :MSE (s o :R?
R2: coefficient of determination, MSE: Mean Square Error, Iteration: the number of repetitions and AIC: Akaike's

information criterion.
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Table 4- correlation coefficients of growth curve parameters in Lori sheep based on the Brody model
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Introduction: Machine learning methods such as artificial neural network (ANN) are already widely
used in agriculture because these methods are fast, powerful and flexible tools for classification and
forecasting requirements. In the field of animal science, these methods are used for the detection of
mastitis, estrous and removal reasons of animals (Shahinfar et al. 2012). ANN is a machine learning
method that simulates brain function. The most important advantage of ANN is related to its ability
to accept large volumes of data and find interesting and complex relationships between these data.
Feed-forward neural network is a type of neural network training methods that is a training monitored.
The network contains neurons that are composed of several layers. The first layer of input data, the
last layer of the data is output, and between these two layers are hidden layers. In this way the genetic
algorithm is programming technique that uses a process of genetic evolution as a problem solving
model (Ahmed and Simonovic 2005). Non-linear regression models are developed form of classical
models. This models are includes fixed and random effects that used to describe the growth of their
data (Bahreini Behzadi et al. 2014). Often growth traits of livestock described by non-linear growth
models such as Gompertz, Logistic, Richards, Weibull, Brody and von Bertalanffy (Aman Ullah et
al. 2013).

Material and methods: The data for this research was related to number of 7054 Lori sheep and
including birth weight, weaning weight, weight six and nine months of age that were collected by the
Agricultural Organization of the Lorestan province between the years 2001 to 2010 years. This data
was related to nomadic herds in the Khorramabad city. At first, this data was edited using Excel 2010
and Fox Pro 3 (Hentzen 1995) software. To check the normality of the data, the software SAS
(Institute SAS 2004) univariate procedures was used. Also for evaluation of growth traits, Gompertz,
Brody and Logistics models were used. These models were performed by non-linear procedure
(PROC NLIN) and the Gauss - Newton Iterative methods using SAS 9.2 (2003) software and then
the growth parameters were calculated. Different models were validation and compared with each
other based on the coefficient of determination (R?), mean squared error (MSE), the number of
iteration and Akaike information criterion (AIC). In the ANN environmental effects such as sex of
lamb, type of birth, birth season, birth year, mother's age and birth weight, weaning weight and weight
at six months of age were introduced as input to the neural network and ultimately weight at nine
months of age was predicted. When neural network structure was formed, Mean Square Error (MSE)
was used to evaluate and determine the optimal number of neurons in the middle layer.

Results and discussion: Compare models based on the coefficient of determination shows that the
models are not much different from each other and coefficient of determination range was varied
between 96.79 to 98.84 percent. The highest R? for male and female was related to the Brody model.
High R? and low iteration for all 3 models show that these models are suitable to describe the growth
curve of Lori sheep. Year of birth, birth type, lamb sex, mother age and birth season had significant
effect on the A, B and K parameters (P<0.01). In this study, in all 3 models the growth rate of females
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(0.017 + 0.0003 to 0.026 + 0.0004) was higher than the growth rate in males (between 0.016 + 0.006
to 0.022 + 0.0005). The difference in growth rates in males and females in Lori sheep is down and
females have higher growth rates and, consequently, lower maturity weight. The Matlab software was
used to implement neural network code and calling the information and their implementation. the
neural network with 8 inputs including birth weight, weaning and six months and fixe effects was
formed.

Conclusion: Based on R? in this study suggest that the Brody model is the best model for fit the
growth traits and also three models of Brody, Logistic and Gompertz have the higher performance
for forecasting and analysis of growth traits in Lori sheep than ANN. The birth and weaning weights
and the other growth traits in Lori lambs is impressed by the change in weather conditions, followed
by changes in natural conditions.

Keywords: Growth traits, ANN, Nonlinear models, Lori sheep



