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Article Info ABSTRACT

Article type: This research aimed to identify the best nonlinear mixed model to fit the growth curve
of healthy and ascites-affected broiler chickens. Body weight records of 823 chickens
from the paternal line B of the commercial Arian strain were used, from birth to 45
days. These chickens (381 males, 442 females) were raised at the University of Tabriz
research station, with feeding and rearing conditions following guidelines from the
Arian Broiler Line Breeding and Improvement Complex in Babolkanar. Results from
parameter estimation with a global random effect for eight nonlinear mixed models
indicated that the Mitscherlich model was selected as the best for healthy and ascites-
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Extended Abstract
Introduction

Background

The poultry industry is economically vital, driven by increasing socioeconomic demand for animal protein. Given the
limitations on expanding livestock and poultry numbers in the country, utilizing animals with high production efficiency is
crucial. Diseases can significantly impact a nation’s poultry industry. Contemporary poultry breeding should focus on
enhancing genetic resistance to diseases, thereby reducing antimicrobial reliance. Current selection practices for
commercial lines with accelerated growth, increased production, and lower feed conversion ratios have inadvertently led
to reduced genetic diversity, physiological disorders, and compromised immune system function. This erosion of genetic
diversity creates populations vulnerable to emerging diseases, posing a substantial risk to the poultry industry. Ascites, or
pulmonary hypertension syndrome, is a metabolic disorder observed in broiler chickens resulting from right ventricular
failure accompanied by fluid accumulation in the abdominal cavity. Growth models are valuable management tools for
understanding the influence of intrinsic and environmental factors on growth-related traits. This study aimed to evaluate
various models for fitting growth curves in healthy and ascites chickens, identifying the best-fitting model using classical
statistical methods.

Methods

To investigate the growth curves of broiler chickens at the line level, body weight records of 823 chicks from the
paternal B-line of the commercial Arian strain were used. A total of 381 male and 442 female chicks were raised on litter,
with feeding and rearing conditions conforming to the guidelines of the Line Breeding and Improvement Complex in
Babolkanar. The study was conducted at the Research Station of the University of Tabriz. A lighting program of 23 hours
of light and 1 hour of darkness was employed throughout the rearing period. Birds had ad libitum access to water and feed.
The paternal B-line has undergone continuous selection for increased body weight over multiple generations. Chicks were
fed starter feed from days 0-15, grower feed from days 15-30, and finisher feed from days 30-45, and were vaccinated
according to standard protocols. Body weight records were collected at hatch, weekly from weeks 1 to 6, and at 45 days of
age. Following the removal of outlier data from weekly weight measurements, conventional methods were employed to fit
various nonlinear mixed models to investigate growth curves in ascetic and healthy chickens.

Results

The results of parameter estimation with a general random effect for 8 nonlinear mixed models showed that the
Mitscherlich model for healthy and ascetic males with an AIC index of 33945 and 7012.50, respectively, and the log-
logistic model for healthy and ascetic females with an AIC index of 41061 and 1468.30, respectively, were selected as the
best models. These two models, having three parameters (B, A, and K), each considered with a random effect, were
examined. The lowest values of the AIC and BIC fit criteria for the log-logistic model with two random parameters (B, K)
were 53985 and 54038, respectively, followed by the three random parameter model (B, A, and K) with values of 54069
and 540086, respectively.

Conclusion

In conclusion, the nonlinear Logistic and Mitscherlich models with a general random effect provided the best fit to the
body weight data for describing the growth of healthy and ascetic male and female chicks. Furthermore, significant
differences in the growth patterns between these two groups were observed, and these differences were well-described by
the nonlinear mixed-effects models.
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AIC'= nxlog (SSR/n) + 2p
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(Schwarz et al., 1978) (0 wleMbl jlao

BIC'™= nxlog (SSR/n) + pxlog (n)
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dous oo 48,8\ 15 e i leie 4wl AICC ¢ BIC AIC 1y a8
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Coefficient of Maximum(g) Minimum(g) = Average(g) Number Grou o
variation% 8 8 ( )g) ge(2 P Age
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AY VAR ¥/ Y/a0 ¥o/fo ARtd \
VE/VY Wa/. . YA/« YAIVA VWY/EA Yy v
Y/YA FYY/o o Vo¥/oe INZAR YVE[5 - Y.y \\i
Va/y ++<YAY YYofeo ARIYAR Ob«/+A YaA . vy
S|

7N VWA ¥/ VWY/AA AAa/YY yay Healthy YA
\SIvE YA\O/eo Y/ YAV/A) OAB/YA yay males ¥a
ANATA Yevo/-- VVFe/on YVa/.5 YYOO/YY ya. ¥y
VE/YE YVYe/on Y5O/ - Yo¥/-A Y¥S0/AY YAY Yo

YIYY oY/« Ya/. . YIvY ¥FY/AN ¥ \

\O/ - A VAY/ -+« A+ ARVAA \YA/AD ¥ \4
VEIAN Yav/.. YAY/e- Y/ Y YA-/YA ¥ VY
A\723 YO</+- YA</e /A OOA/A - £y W]@M‘éﬂ)ﬁ Y
VA/OA YA/ FYe/en VAQ/OY QaA/FY Y Ascites males YA
Y-/AY AARRIR Sevfes YV /¥Y V¥a-/va NG Yo
VO/AY YaQ-. /.- VYO e YAVE/FN ARRRYAd YA ¥y

1. Akaike’s Information Criterion
2. @mected Akaike Information Criterion
3 Byesian Information Criterion
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\¥/50 \YS/ - o SM - VA/SA WYY/ -5 15 %
VYA ¥ea/e. \YA/+ - INIAA YVY/YY YA VY
/Ty ADD/ -+ Yeofeo Q¥/y- OF¥/YS Fo0 T esle ¥y
\O/5A VYFAQ « FYY/e - \Ya/5Y AWY/vY v Healthy YA
YWIVD YYeofoo Aefo IRV YEAV/SA .. females Yd
v/ Yaeofen \eYe/eo YFR/YA Y.£5180 YaA Y
\Y/Y - YO/ Y0/ YA+/YA YY-¥/Q YAD ¥o
AYY YRR Ya/.- Y/AY Yo/a¥ YA \
VV/YY YAV VYoo VO/AY \WYa/8v YA \
\O/-Y Y£a/- - Yev/eo ¥Y/\Y YAY/SY YA VY
YA/ND Y€/ YYeloo V-YNE OFYIAY YA & Mo 03le !
VA/YY \YEe/on Ob«/+- VWE/AD ADF/F) A\ o YA
Camw
YY/YO NARTER INTRR YVa/-¥ VWEY/Y \\g Ascites Yo
WIS Y-¥o/-- WY/ Yad/vE VEAFITA A females ¥Y
es VWeofoo VWeofoo es VWeofoo ) 0

Slows alises sloog,S (ol (NS olay L bl Jad e sla Jue BIC 5 AICC AIC slalse 4 avg
5 AICC AIC L cowl a4 Mie 5 ¢ YYAFF XYAFD L ol BIC 5 AIC gl oxie Jdo ol 5 09)5 50 .80 b))l
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(Mixed nonlinear models) hbisko s i s Joe

0 O yg0 sod & .
Jos 23413 S Sg) &2 (Criteria) ylxo 89,5 (Group)
Weibull ol Log Logistic Mitscherlich
MMF
MAATNATER AR AT R YYara/. . AIC L
AAATNATAR YOV-Y/e e VS ¥/ TYA¥a/ - - AlCC e
Healthy male
YF¥O0S/ - - YOYYE/ VASYY/ .- TYAES BIC
YV /Y- YEAS . [A - YOS NS+ YAVYVO/ - - MSE
YNE/D. £eSVIE- FAYE/- - YYD AlC }
ol 4 Mo 3
YVE/Y. £e8V5- SAVE/Y - VYV AlCC )
Ascites male
VYYD, Fehelf- SAYE/A- VeyY/Y. BIC
YSOAY/Y Y55 ¥/A YEAVE/Y- YOS50/ MSE
ovYaa/. - FYOV+/ - ARATRE ONED /o AlC
WJL‘.' sdlo
ovYaa/. - FYOV+/ - AT AV ONED+ ]+ AlCC
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OYYYY/- - FYOva/. - FAAY/-- ONEY+ /o BIC
YSYAY/S YEOVA/Y - TYED- /Y YYVE N oo MSE
VFASIY VEAV/A- VESA/Y NAWE AlC Canns] ) Mo 03lo
VFAV/Y YFAV/Y- VAR WAS/Y - AlCC Ascites female
V¥ /5 VFAV/Y - VEVY/A- WY /oo BIC
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