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Table 1- Composition of the experimental diets

(wo,y3) Wlus 5 Sda (=) w55 o3 ET o i (YY=1) oo 30 Sy o>
Ingredients, % Starter (1-6) wks* Growth diet (6-12) wks
o . 54.8 61
Ground yellow maize

L 394 335
Soyabean meal

bgw 029, 2 2.9
Soyabean oil

Slinsd ol 53 16 1
Dicalcium phosphate

XY 1.15 1.35
Oyster shell

S . 0.4 0.4
Sodium chloride

orsie Jl &> 0.15 0.05
DL-methionine

N ling Sdse JoSa 05 05
Premix!

Calculated

(Keal/Kg) pudglio Jo6 (5,1 2900 3000
AME, Kcal.kg

() B 0552 208 18.75
Crude protein, %

(222) (s 0.47 0.37
Methionine, %

("\"9)3)_ W + u*’?'“‘" 0.85 0.7
Methionine+Cystin, %

(3273) ool 0.9 0.87
Ca, %

(22 )3) o ymwd BB o 0.44 0.35
P total, %
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L Wks=weeks of age; 2The premix supplied the following; mg . kg™ diet: Mn-95, Fe-50, Zn-100, Cu-10, I-1, Se-0.2, retinol-1100(I1U),
cholecalciferol-2500(1U), dl-a-tocopherylacetate-11(IU), menadion sodium bisulphate-2.2, cyanocobalamin-0.01, ribofelavin-4,
niacin-35, folic acid-0.5, biotin-0.15, pyridoxine-2.5, pantothenate-8, choline-50, betaen-190.
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Table 2- Functions used to fit the body weight of native chicks and their inflection point

(&) 26 U

Function name F ilts'on ti Yi
(Reference) uncti
FoeS W(t) = aexp[—bexp(—ct)] t;=b/c vi=a/le
Gompertz
(o)
a

Stur] w(t) = t; = in(b)/c =0
Logestic [1 + bexp(—ct)] : (b)/ i =%/2
(Y0)
50, a .

- wWi(t) = - d 1

i t. = —Iln— A B

(F;:;hard [1+ bexp(—ct)]3 ; il b,'rc vi=a/(1+h)
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Wy=Body weight at age t; a=Asymptotic body weight (g); c=Exponential growth rate; b=Integration constant; e=Eluer’s number
d=Function specific parameters; ti=Age at inflection point; yi=Body weight at inflection point.
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Table 3- Average weekly feed intake, weight gain and feed conversion ratio

PHrae Sy (Ko

039 oRIF! ke
o (02 p2 (sljl @ aiin y3 0,5) (o 2 (sl & 4l 3 0,5)

STygd o cupd

Age Average feed intake Average weight gain Feed conversion ratio
(g9/week) for each bird (9/week) for each bird

) i 56.61 22.46 252

Week 1

¥ «in 93.29 35.20 2.65

Week 2

¥ edn 155.59 55.57 2.80

Week 3

¥eda 265.41 81.66 3.25

Week 4

b ecia 383.46 116.45 3.29

Week 5

7 n 497.04 144.07 3.45

Week6

v ein 409.20 110,59 3.70

Week 7

A ecda 588.86 143.62 410

Week 8

A 499.84 11761 425

Week 9

Vooin 688.02 156.37 4.40

Week 10

V) e 667.92 140,61 475

Week 11

VY win 456.88 95.18 4.80

Week 12

25> S 4762.15 1219.42 3.91

Total
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Table 4- LSMEANS! (+SE) of body weight (g) of native chickens at different ages (88 females, 112 males)!

o

o Sex
Age asbo 5

Female Male
i) 4240.47 42.30+0.47
1 Day
\ 4

645+0.87 65.7°+0.85
Weekl
¥ ik 96.2b+1.63 101.72+1.60
Week2
Y s
Week3 147.6°+3.02 160.1%+2.96
¥ an
Weekd 225.1°+4.75 247.13+4.66
b i 317°+6.72 374.92+6.59
Week5
5 aun 447.6+8.87
Weeké 527.92+8.70
Y s
Week? 535.8" £10.22 651.1+10.03
A wcia 656°+11.07 814.42+10.87
Week8
} e 762.9°+13.94 933.6%+13.69
Week9
‘o 887.2v+15.33 1127.7* +15.04
Week10
V) e 933.5P+16.9 1287.072+16.5
Week11
Ve 1059.9°+17.88 1393.72+17.55
Week12

(P<T+0) 515 5529 (s )ls me BN ccgliio By > b (sl pSilo oy cirdy yo0 p>°
IMeans within same row with different superscripts differ significantly at (P<0.05).
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P Llad s don 2 lo jhd g 5lo Job (P<o/+0) i b oo
Lacglas sl e 5 0 odnlio odlo x> jl yidi 5 i
039 = iz 1 Jgia s el 2 (P<e/40) w39 3 sine



oy

Oleo!l (o090 Az g2 50 (359 w38l g Wiy (95U oy y

V(5 4akad VVY cosle aalad AA) 50 0590 Cilis (slaeiin ;3 (2o i) (v sloojl (Jlono olizil £) clae JBlis (5 Silo dunlis —0 Jguor

Table 5- LSMEANS! (£SE) of morphometric traits (mm) at different ages (88 females, 112 males)!

& O . . . " .. .. N
in . L (92 55 daw Job oly s ol Job Glw Job Sl yhd
Sex‘ Breast Breast Thigh Thigh Shank Shank
Age width length diameter length length diameter
(week)
L
. > 27.6°+0.35 37.2b+0.75 11.6°+0.25 56.5°+0.66 425+0.36 5.5°+0.09
Y aan Female
Week3 Mﬁ . 280°£0.35  37.7°40.73  12°40.24  57.20+0.64 43£0.35 5.9%£0.09
oole
. > 42.1°+0.40 67.1°+0.35 25P+0.32 89.7b+.0.71 70.6°+0.62 10.5°+0.06
5 awin Female
Week6 »
Male 43.4*+0.4 69.22 £0.34 26.52+£0.32 94.52+£0.70 742+0.61 10.82+0.06
oole
. > 48.2° +0.16 81.4°+0.48 31.3°+0.17 106.3P+0.81 84.7° +0.55 12.8°+0.06
q dan Female
Week9 »
Male 49.42+0.15 87.92£0.42 33.22+£0.17 115.42+0.8 92.13+0.54 13.62+0.06
oolo
. > 58.3°+4.8 945+0.7 46.4° +0.45 130°+0.5 101.8°+0.7 14.3+0.1
VY aiin Female
Week12 M); . 66.1447 1013069 51.5°+0.44  142.3°:0.83  112.32#0.7  15.6%0.1

.(P<~/'(b) 31 2435 (6,0 gime BB cglisio By > b (o1 Kileo (y (ui> 2 sl g g »°
!Means within same column for each sex with different superscripts differ significantly at (P<0.05).
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Table 6- LSMEANS! (+SE) of carcass characteristics of Isfahan native chickens (88 females, 112 males)*

o
sex
Rl ook »
Parameter Female Male
e \/ ..
(g;()_:;:s V;)e)ijght(g) 709.81°+12.70 929.61%+12.54
(Ao ) asY oy . .
+ +
(%)Carcass efficiency 66.99°+0.56 66.67°+0.55
(12)3) diges
(/) Breast 23.092+0.22 22.56°+0.22
do ) o
EV) ’Tgl‘;; 29.42°+0.17 30.37£0.16
(ey9) JU . .
(/) Wing 13.972+0.12 13.39°+0.12
doyd) Cuds g 00,5
EV) é; e :d“’nik 32.660+0.17 32.745+0.17
3) ol ab
(65) sl oo 2 21.360+1.8 2773417

Abdominal fat (g)

(P<el40) 55 5439 (5> ime BMiS] cglite g > by sl Sl o )y )
!Means within same row with different superscripts differ significantly at (P<0.05).

Ly @l ) (hily CutS g odd m e slayell =V Jgua
Table 7- Estimates of model parameters and goodness of fit statistics of each model

. . e Syl
&b ' < Model Parameters® R%i  RMSE AlIC LOGL
Function Sex
a b c d
g 93 R
Both sexes 1906 0.892 0.216 0.156 0.96 81.48 30267 30257
3y, odlo
Richard Female 1525 0.535 0.218 0.108 0.95 79.93 13277 13267
M);Ie 1994 0.836 0.261 0.334 0.96 93.55 17354 17344
Qe 9 2
Both sexes 1485 26.47 0.411 - 0.96 82.66 32064 32056
St oolo
Logistic Female 1218 22.42 0.416 - 0.94 81.09 13951 13943
»
Male 1669 30.46 0.421 - 0.96 94.22 18698 18690
U 93 2
Both sexes 2101 4.366 0.179 - 0.96 81.53 30268 30260
FreS ol 1614 4122 0193 ; 095 7992 13660 13652
Gompertz Female
M)éle 2418 4592  0.179 § 096 9380 17361 17353

i ones s Riat] o)lonsy @b 53 cibae i | e i JS5 ol s, IS5l s B sk &) 35, &5 € ales oolone g5 @

iy asls LOGL § SolsT sledbl jhao AIC s Slayye (5iko y5ie RMSE
ta=Asymptotic body weight (g); c=Expotential growth rate; b=Integration constant; d=Function specific
parameters; R%gi=Adjusted coefficient of determination; RMSE=Root mean squar error; AIC=Akaikes information
criterion; LOGL=Logarithm likelihood.
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Figure 1- Fitted curves for different growth models (both sexes)
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Figure 2- Fitted curves for different growth models (females only)
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Introduction Native chickens are playing an important role in rural economy in most of the developing and
underdeveloped countries. One of the sources that provides protein in developing countries, is native chicken.
So, they should be taken in to consideration in poultry improvement programs. Mathematical functions called
‘growth functions’ have been used to relate body weight to age or cumulative feed intake. Growth models
summarize information needed to understand the biological phenomenon of growth; an important component in
livestock production systems. They are used to determine the age-live weight relationship of animals and each its
own characteristics and mathematical limitation.

Little is known about the productive performance of native chickens, so the objective of the present study
was to characterize growth performance and growth curve of Isfahan native chickens under a confined system.

Materials and Methods The chickens of this study included 230 of Isfahan native chickens which were
reared for 12 weeks. The birds were raised under the same condition in the rearing period. Feed and water were
provided ad libitum. Temperature and air humidity in the hall were measured and controlled automatically day
and night. The average temperature was 25°C (max 32°, min 187) and air humidity was 60-65%. During raising
period, chickens were vaccinated and dewormed following the sanitary program of the region. The lighting
program consisted of 24 h from 1 day to 12 weeks of age. At 1-day of age, each chick was weighed and marked
with color plastic tags attached on the on the right leg. The chickens were individually weighed weekly until the
end of the experiment. Some morphometric traits were measured at weeks 3, 6, 9 and 12. Morphometric traits
were included breast width, breast length, thigh diameter, thigh length, shank diameter and shank length. Those
measurements were done on day 84 with the help of a field assistant, so the birds each time were held in
comfortable position and measurements taken in particular order for above mentioned times for accuracy. The
chickens were slaughtered and after determining their sex, divided into economics parts. The carcass traits
evaluated included live-weight at 12 weeks of age, carcass weight, carcass yield, and primal cuts (breast, thighs,
wings and back and neck) weight. Flexible growth and fixed point of inflection functions were evaluated for
their ability to describe the relationship between live-weight and age. For Three non-linear growth functions
(Gompertz, Logestic and Richard), were used for this purpose. The accuracy of the used functions was
determined by determination coefficient (R?), root mean square error (RMSE) and Akaike’s information
criterion (AIC). Statistical analysis of data collected in this study was performed using the SAS statistical
program v9.1.

Results and Discussion Based on goodness of fit criteria and statistical analysis, the flexible growth
functions fit the data better than the functions with a fixed point of inflection. Richard’s function gave the best fit
to the data with r%¢= 0.96 for both sexes. The results indicated that male broilers had a higher final body weight
than the female broilers. Sex had significant influence on live weight from the second week until the last week
and no significant influence on live weight of first week. Chicken sex had significant influence on carcass and
abdominal fat weight, yields of thighs, breast and wings and no significant influence on carcass yield. Male
chickens were found to have higher live body weight, carcass weight, yields of thighs, whereas yields of breast
and wings were higher in female chickens. Breast width of males in every week numerically was higher than
females, but this difference was statistically significant at weeks of 6 and 9. Length of the breast at weeks 6, 9
and 12 was significantly higher than females. Thigh diameter of males numerically was higher than females but
this difference was statistically significant at weeks 6, 9 and 12 only. Length and diameter of the shank in males
was significantly higher than females in each week.

Conclusion The male chickens had superior growth performance and higher potential for selection and
breeding. Comparison of tree growth functions in terms of goodness of fit criteria revealed that the Richard’s
function was the most appropriate function for describing the age-related changes in body weight of native
chickens. Special attention should be paid to characterization of the growth pattern of birds under different
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environmental conditions. The development of growth curves for native chickens may be useful in selecting
chickens that have rapid growth at early ages.

Keywords: Body weight, Carcass characteristics, Growth function, Native chickens.



