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Extended Abstract

Introduction and Obijective: The continuous effort of breeders towards producing high-quality
broiler strains demands continuous evaluation of broiler strains in terms of traits beyond
performance. Increase in leg disorders in commercial broiler chickens resulted in considerable
attention being given to the characteristics of leg bones. Furthermore, digestive tract
characteristics have been considered to have a critical role in the poultry growth. Therefore, in
this study, feedlot performance, intestinal morphology and tibial bone characteristics were
compared and investigated in two strains of broiler chickens (Ross 308 and Arian) in Iran.
Material and Methods: One-day-old chicks from Ross308 and Arian strains were separately
allocated to two treatment groups. The initial number of each strain was 48, divided into 12
replicate cages, each with four chicks. The body weight and feed intake were recorded in
weekly intervals for six consecutive weeks. The randomly selected broilers were slaughtered at
32 days of age, to make measurements of the morphometric characteristics in the different
segments of small intestine, and also tibial morphology, breaking strength and composition.
Feet relative weight and carcass percentage were determined at the end of the rearing period.
Results: The whole feed intake of the Arian broilers was significantly higher throughout the
experimental period, but overall body weight and feed conversion ratio (FCR) were not
statistically different between the two strains. In accordance with the present results, in most of
the studies conducted in Iran, Ross and Arian strains were not superior to each other in terms of
body weight gain and feed conversion ratio during the breeding period of 1 to 42 days. Carcass
yield in both slaughter ages was lower in Arian than in Ross. This may be due to the lower
relative weight of the feet, visceral fat, or internal organs in the Ross308 broiler chickens in
comparison with the Arian broilers. The villus thickness and the jejunal and the ileal surface
area were significantly greater in the Arian broilers than in the Ross308. However, ileal goblet
cell densities were lower in the Arian broilers than in Ross308. A decrease in the acidic goblet
cells may be considered relevant to increased susceptibility of the small intestine to bacterial
translocation, which theoretically may lead to inflammatory responses in the broiler body.
Among the tibial characteristics, only the diameter of the diaphysis and the medullary canal
were significantly wider in the Arian broilers than in the Ross308.

Conclusion: Ross308 strain had lower feed intake (in the entire period of trial), the better feed
conversion ratio (up to 28 days of age), and higher carcass yield in comparison with those in
Arian. It is possible that the gut microbial flora of the Arian strain has a role in higher feed
consumption and lower density of acidic goblet cells in the intestinal villi of this strain.
However, the Arian chickens had a tibial bones with higher diameters and intestinal villi with
greater absorptive surfaces than those in Ross308; the features which may lead to the reduction
of leg disorders (especially in the cage breeding system) and better absorption of nutrients in the
broiler chickens, respectively. In general, according to the experimental conditiond and
economic considerations, Ross308 strain is recommended for broiler farms.
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Table 1. Ingredients and nutrient content of the basal diet

AR Sin Yoy Sin VL S WYL

] 25-35 days of 15-24 days of 1-14 days of (2) (Shgs p208) Ingredient (%)
35-42 days of age age age age
68.55 66.60 62.72 54.58 &y Maize
o . Soybean meal (44% crude
26.16 27.78 31.69 38.80 593 Moy FF) Lgus allos Y pmtei(n) o cru

0.15 0.15 0.15 0.15 ol o MS gl pAiS ogmuw Autoclaved wheat bran

0.00 0.00 0.00 1.00 @yd yels Corn gluten

1.00 1.30 1.00 1.00 Lgw o9, Soybean oil

1.01 1.00 1.07 1.16 Sal K Limestone

1.49 1.45 1.72 1.88 elS Oland Calcium phosphate

0.25 0.25 0.25 0.25 swoling JoSo Vitamin premix

0.25 0.25 0.25 0.25 e JoSs Mineral premix

0.26 0.27 0.31 0.30 Owesto— Jlgd DL-methionine

0.23 0.26 0.26 0.19 orY=Jl L-lysine

0.10 0.13 0.13 0.07 osgy—Jl L-threonine

0.21 0.21 0.21 0.33 plb S NaCl

0.34 0.34 0.25 0.04 e Ol yS o Sodium bicarbonate
0l duwleo yldo Calculated composition

3025 3025 2950 2871 et ):)‘;jib B S5 retaolizable energy (keallkg)

17.44 18.06 19.50 22.50 Joyd) plB gy Crude protein (%)

1.04 1.10 1.20 1.33 Soyd) oY Lysin (%)

055 057 0.63 0.67 (3o y3) igsie Methionine (%)

0.82 0.85 0.92 1.00 (Ao )) Cpsitmpant yiguio Methionine + cysteine (%)

0.72 0.76 0.82 0.89 (Ao ) gy Threonine (%)

0.78 0.78 0.87 0.96 (14053) oS Calcium (%)

0.39 0.39 0.44 0.48 (Ao ) o yiwd By Available phosphorus (%)

0.20 0.20 0.18 017 (1405) powebes Na (%)

220 225 230 240 b(:;j;“ f;:fl:jﬂ‘:‘j: Anion-cation balance (mEq/kg)

K: 2 cpolig 4p)5 o B2 30 (yuolig 5 Modl o dolg D: 2000 (yuolig A: 13500 1U; (yuolig todds &l GlaS™ (e dlge g (pelig bolsws i p)SelS o
(o5 ko WY ol (S ol S ke T 5l 19,5 5en B2612: 10 (bt 10,5 o B: 3 sl .5 ko B 6 i 5 s B3BL: 1 g 5 s
S€! p)S o €01 0.2 50 )5 uai 11050 25 o £+ 1059 5,5 oo Ar 1180 Sp )5 o A i 505 (e B 20pnl 50 5 (e B0+ 20 I (58 S S e -V g

£S5 e0.15
Each kilogram of pre-mixed vitamins and rare minerals provided: Vitamin A: 13500 IU; vitamin D: 2000 1U; vitamin E: 30 mg; vitamin K: 2 mg;

vitamin B331: 1 mg; vitamin B: 6 mg; vitamin B: 3 m%; vitamin B2612: 10 pg; Niacin: 30 mg; Pan-tothenic acid: 12 mg; Biotin: 0.1 mg; Choline
chloride: 500 mg; Fe: 50 mg; Cu: 8 mg; Mn: 80 mg; Zn: 60 mg; I: 0.5: mg; Co: 0.2 mg; Se: 0.15 mg.
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Table 2. Comparisons of performance parameters between Arian and Ross 308 during the different breeding weeks

(£55) o 055 (139 Live body weight (g)

42d 35d 28d 21d 14d -
2220.78 1717.43 1211.41 709.94% 388.59 - Arian
2185.89 1740.42 1180.24 658.76" 370.11 - Ross Hybrid
44.36 26.04 20.99 10.19 6.16 - SEM Ay
0.59 0.54 0.32 0.006 0.06 - P- Value
(P5) &% 139 Ll33! Body weight gain (g)
1-42d 35-42d 28-35d 21-28d 14-21d 1-14d
2180.70 503.35 506.02 501.46 316.28 349.77 Arian Hybrid
2178.78 445.47 560.18 521.48 311.54 331.13 Ross 2y
40.88 59.75 22.19 12.03 7.39 6.05 SEM i
0.97 0.51 0.11 0.27 0.65 0.05 P-value
(p,5) STys5 B puas Feed Intake (g)
1-42d 35-42d 28-35d 21-28d 14-21d 1-14d
4246.06% 1071.95 1366.57 796.33 529.20 482.007 Avrian Hybrid
4121.73° 1070.31 1366.52 766.70 498.37 419.83° Ross Egwes
35.87 24.53 0.04 17.77 13.02 5.42 SEM e
0.03 0.96 0.37 0.26 0.12 <.0001 P-value
S Jiis eys FOR
1-42d 35-42d 28-35d 21-28d 14-21d 1-14d
1.95 219 271 1.592 1672 1.38% Arian Hybrid
1.98 2.94 2.48 1.47° 1.60° 1.27° Ross Egws
0.03 0.33 0.11 0.009 0.018 0.01 SEM o
0.22 0.13 0.16 <0.0001 0.02 <.0001 P-value

Means at the same column with different letters differ significantly

5 & e BB Sl oY By b g St 3 eSlee

1- Tibiotarsal index

2- Robusticity index
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Table 3. Effect of chicken strain on intestinal morphology at 32 days of age

#5559 DuOdenum

Villus surface area Villus height: crypt Goblet cells (number/ 100 Crypt depth Villus Villus height
mm?) depth ratio (um) um villus height) Fpm) tickness (pum) (um)
bdes (ol g Gos & Jod Jsb s 3 oS Ve p3) cblS sk Sl b )S Gos Jod s Jed i)
(&2 yoisle) (5309,50) <25 (Jo3 glas)| (5229,54) (5229,55) (539,5%2)
0.895 6.35 10.53 250.00 183.33 1525.0 Arian  Hybrid
0.861 5.58 9.60 250.00 191.67 1383.3 Ross .
0.159 0.88 0.29 15.27 19.98 126.72 SEM 2R
0.88 0.56 0.06 1.00 0.78 0.46 value
P53 Jejunum
1.495° 5.79 12.27 193.33 43333 1100.00 Arian  Hybrid
0.905° 6.26 14.50 185.00 250.00° 1156.25 Ross N
0.048 0.33 0.74 11.12 16.67 24.34 SEM 2R
P-
0.0001 0.35 0.07 0.61 0.0002 0.15 value
o) TTIUM
1.728° 10.32 10.40° 133.33F 400.00° 1373.33 Arian  Hybrid
1.192° 12.08 13.20% 110.00° 293.00° 1307.00 Ross N
0.091 0.81 0.54 5.27 21.08 0.41 SEM 2R
0.006 0.17 0.01 0.02 0.01 0.29 vz;;Je

Means at the same column with different letters differ significantly
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Table 4. Effect of broiler strain on tibia bone characteristics at 32 d of age

Diaphysis

Medial wall Lateral wall diameter Short diaphysis Long diaphysis Tibia length Tibia weight
thickness (mm) thickness (mm) (mm) diameter (mm) diameter (mm) (mm) (9) Hybrid
Sho oy cwlbs o)led culis 505 L 8L S8 b 58L> S5 jlab Sy Job SEDy 09 RN
(3eistse) (soidse) (ol (o lso) (rocshse) (recshe) (rocshe) ()
1.70 1.16 7.867 7.367 8.367 80.69 419 Arian
1.62 0.99 6.79° 6.44° 7.15° 81.02 3.72 Ross
0.12 0.09 0.27 0.28 0.29 1.20 0.26 SEM
0.65 0.20 0.02 0.04 0.01 0.85 0.22 P-value
Ether extract Tibiotarsal Medullary canal P Tibiotarsi Strength
9 % index iameter (mm . ength index g ;
Ash (%) ind di Y Robustlcnl)‘/zmdex w/l hind Ki Hybrid
(duo ) yiuSs syl ojlas ol & ¥gde JUS jlad “'» @ 0y pasls Pl eIy
(22p2) Jlo,bge (soskes) i) Sy Jsb (r555)
44.68 5.82 18.21 6.43° 5.17 51.79 4.56 Arian
44.95 5.92 19.12 5.49° 5.38 45.85 4.12 Ross
0.19 0.07 0.80 0.21 0.07 2.75 0.92 SEM
0.36 0.37 0.44 0.01 0.07 0.16 0.74 P-value
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* The diameter of the diaphysis is calculated by averaging the large and small diameters of the diaphysis

Means at the same column with different letters differ significantly
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1- Periosteal apposition 2- Neutral axis

3- Structural stiffness 4- Bending strength
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