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Table 1- Predicted values for nonlinear functions coefficients in Najdi cow

o 359l jlade

& Ak Predicted value Sl k> b AShe
Function Parameter Standard Error Min Max
a 0.752 0.087 0.5552 0.9489
399 b 0.3513 0.0373 0.267 0.4356
Wood c 0.00737 0.000548 0.00613 0.00861
a 2.5479 0.0528 2.4284 2.6674
Selis b -0.00726 0.000421 -0.00824 0.00631
Wilmink c -1.5096 0.1581 -1.7683 -0.1519
0.2931 0.2365 -0.8281 0.5419
Ll o, b -0.393 0.0284 -0.4572 -0.3289
Mix logarithmic c 1.3104 0.1131 1.0545 1.5663
4.4841 0.3944 3.592 5.3762
e e b 0.2514 0.0179 0.211 0.2919
Inverse polynomial c 0.00273 0.000145 0.0024 0.00305
2428 0.0439 2.3288 2.5273
9 Js S b 0.00646 0.000356 0.00566 0.0072
Cobby and Le du c 0.0897 0.00586 0.0764 0.1029
a 1.1238 2.2028 -4.0849 6.3325
Sib g e b -0.0483 0.0224 -0.1012 0.00465
Ali and Schaefer c 0.000087 0.000039 0.000000472 0.00018
d 0.6289 3.6045 -7.8944 9.1522
f 1.4665 1.7109 -2.5791 55121

Glalazaiz ol g0 5l eolizal L a5 (Batra et al, 1987) %0 guios X 5l Jol> mlts b pol> gaios R? ke
00 951 et i y2 2Bl Cillas Widgy 03,5 (o |y (alitle SlaglS (09,00 (Somte (Bl LIS Bl 5 esSan
(5B s ioxte (GoALS o qil (g 2o yd Ao A RP L ugSine (lalozr iz ls o5 ol (L w2 0550 155 51,
Ll 5 5315 slacglis Judoas 59500 Jlociml 45 0 oMo bayensd ey limo 55 (ol o 5k Lol aibioo cplitle
RETNE RN g% [P NE

b pf @y (Sl sl sl lio Gl ylne -F Jgu
Table 2- Comparative criteria for fitting Nonlinear Functions

&gl o R? R2.qj AIC MSE
Wb o 0.9992 0.9909 43.66 0.00297
Saaly
Wiirdfnk 0.9698 0.6377 4355 0.00291

- o - lfd

SRR 0.9984 0.6203 43.81 0.00305
Mix logarithmic

Jalaaa

grsfne slilaniy 0.9994 0.9934 41.87 0.00216

Inverse polynomial

b e sllaaia g K
Ali and Schaefer multinomial 0.9891 0.9837 89.79 0.00132
regression

P seS

Cobby and Le du 0.9993 0.9921 42.85 0.00257
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e GoS Uinog @l e Ol 4 |y sSxe slalezaiz g el LIS wb oS S0 Rk i 4z
(Tozer & Huffaker, 1999) o ooaliw wisls (5,155 o5 8- cpliida slagls 20,0
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4o 8,51 C s b @ ol Lol go Bl 50 1oy 00,8 (51 pliils lagls 20, Jiis sl (hross
i 55 ysShe L5155 Az alie C e g Sslie Dy Byliee 45 wisgs [+ oY g ool oA /YN (g g
e 3 sl p A 1Y R? ie L) esSas lalarair ol a5 tagh b il 3ais b
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Figure 1- comparing curves of real milk yield (MILK) and predicted milk by Inverse polynomial
function (IP)
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Figure 2- Comparing curve of milk yield predicted by Invers polynomial (IP), Ali and Schaefer
multinomial regression (AS), Mix logarithmic (ML), Wood (WD), Wilmink (WIL) and Cobby & Le
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Table 3- Predicted variance component and genetic parameters of a, b and ¢ by restricted maximum
likelihood method

L el b\ ke qul pa b
Parameters\Curve coefficients a c

6%, 32.8751 0.00575 0.0000386
6% 59.9301 0.02165 0.000101
o% 92.7152 0.02053 0.00014
h?, 0.354+0.120 0.280+0.11 0.276+0.115

Log L 1073.796 1013.311 1516.2914

AlC 2149.592 -2024.226 -3030.5814

ST JLae AIC  les Cewyo @b :LOG L ipls uiione (6 mducilys h2a ooigid (il g :02poailondly (uills 0% eals (oiulidl (S5 il )l O%a
o%: Additive genetic variance, o%: Residual variance, 62,: Phenotypic variance, h?Z;: direct heritability, Log L: Likelihood function, AIC:
Akaike criteria

& il Slagls sy nie usne slalazaiz Sl oslind | C 5 D @ cald iy A o
53905 lae 5| yieS polia ol a5 (Batra et al, 1987) wis (o)l5S «/YV & /e A g +/YF & o[cA /YA E +[-8 L5y
355 08l Gy coea Ll 50 )5 gl s & lgign ST Y alecr 515 sy 35S gy et ot
2l et g adgl adg pliee ) /oY Godgaze 3 ) Glal cpliide slagls (oas il povie la el (s padlg
) D adsl o l5ee) @ (slo el (5 dpdlyg isls (5155 (a8l Lol b b G ) YT b (o0 imie
OIS 2 o ¥ e oY R o[o¥ ooV E [V (i) a4 (200 Sovie lS olh) Cg (20,0 Jovie (ool 8l
polie (pl b g aties Guiod opl woSae slalezaiz coxiie @b ;0 Co D L blie b ol 4o Cy Dsla sl )b .o
(Bakhtiari Zadeh & Moradi ShahrBabak, 2010) as,ls cglés oo 5,155
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Abstract

To determine the best function for describing lactation of Najdi cow in Khuzestan, the day-
based milk production test records, collected by Shushtar support station from 1990 to 2014,
were used. Records included 2369 data related to 444 first parity cows. To determine the best
mathematical function, six functions includind incomplete gamma, wilmink, inverse
polynomial, complex logarithmic, Cobby and Le Du, and polynomial regression were
evaluated. All functions were fitted using PROC NLIN procedure of SAS software and Gauss-
Newton iteration method on day-based milk production test records; and compared based on
coefficient of determination R?, corrected coefficient of determination, the mean square error
and Akaike index. The results showed that the inverse polynomial function offers a better
description for lactation curve in Najdi cattle. The lactation curve parameters (a, b, ¢) were
estimated 4.4841, 0.2514, 0.00273, and their heritability were 0.354+0.120, 0.280+0.11 and
0.276+0.155, respectively. Moderate heritability suggests the opportunity of genetic response
via selection program. Heritability of these traits can be improved by correcting the known
environmental impacts.

Key Words: Description functions; Inverse polynomial function; Lactation Curve and Najdi

cattle.
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