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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.

Keywords: Arian, Broiler, Intestinal morphology, Ross308, Tibiotarsal bone characteristics



-

v\ VEY sy /¥ 0)las /o)l Jlo (o> Sladgs sloetng, W
@‘:mm

Sl s @lia g (55,5LaS gle ity

" zusﬁ M&O"

CBds g 3839y wliCSy, g dw): dl,éa»l‘d’lhufj.gg ,Sdos p (5ldm o
Ol g Vol ool (g

T )90S5l Loyl 9 T (55w 5 00,5 el doss ! ltows 3 )

(fsamadian@yu.ac.ir : Jygue odis ) ()l ! cguols oSl ¢(65,9lisS 0uStily ¢ ol pole 04,5 ¢ )babiul =)
Uogke Canyi ol ¢(g5y9liS” 0aSUily (yaudo (B y95 5 Cupie 09,5 yluishy —Y

U9pde a3 01 ¢(6550UiS 0uSiild (yauds )9y 5 Cu e 05,5 (658> (gopmaiily Y
VYNV i bl ol VEANVA el gl
YW U Ve o

by 035>

Slao 5 51 (2555 cloase jetue (b)) e Vb coieS b (2555 Ere sl g 5T sl QBaR (39 petee (W BB 9 Aol
13 i el 52 099l 30 og drg b il sl (slo T35 4 b sl 00h el 1555 (sladzsn 3 b YO Lilial el 3,Skes 5 1,5
5 9355 Sidsige Shes cadllian cul )3 ulls iBbim g5 e s 155 53 oot B 1 IS olSEed SlaSig o Sl oi 485 L
85 B e g dmlle 3)90 )yl 9 VA (ol (365 A2 gx g 93 53 (SCuB ) ploil sla S

W4 a5 35 300 YA dygu o gl 3lual 505 ol (6 )losd 09,5 95 4 alBlan jsbody Ty oy A 95 Jlojey slo dr g W Wigy g S0
b ealofl 0yg> Jlste atim (b > (Stim Jold )3 dyg pn ST s e g (0 (g 0D e g oz L pbS e () 1S5
CenSs Lol (535198190 pimed (S sS 039) it sla ity S yiagh e o Shg homie Sl 0k S i 8 5l ((Sig) TV e 5
b s (S9) YV o )3 48Y 203 9 b (oo (99 A5 LS (S lgiiel (olewd oS o

9w 9 on Shed s cupd g o i bl (P<0/+0) 33 ity ()ldine ssbdr piilojl 0)90 US55 ()] sl g e Sy HaAEL
2l e (s s 092 7“5 > @ sl (San & 392 ol )5S el 3 S o 93 8 ‘WV o3jl wcudlys (g )b ine gl
poskl 9 335 4l sladed )3 Lol (ol daw 5 b od Culbes 4 sl (i 03 (ulidcdy oy 28l (o)l b dualie )3 (ol (2365 429>
O (p<e/+0) 350 ol 5l a8 sl drges )3 (Sl S (sl Sl o515 o el L (PeT+0) 22 ol S s ()b sine oty i g
a4 e Cusl (Sae (595 )L 5l oS 09 4S5 )3 lasye (Sl (brle 4 SeS 039 Capmles Sl Cul (Sen gl S sl b
2 by lyzil 5 ¥ghe JUI jhd 5 5:3L5 Jlad bid j (Seudy plpiel slaSh ki jlgd (595 saeg (b > oledl ozl
(p<el+0) 59 ol 31 5532 ol g

5 (5390 YA BN st 0 03t 59) st (B8 i oy oalejl 993 S 93) 58 STyss B el b analio )3 (ol dyges 36 5 0l
Sl S o Jolo 05155 (1090 505 5 Shygd Byuas (10g) i )3 (o)l dgw )0 039y (29,Swe Hold &S Cawl oo by (g by 4sY 03jL
4 Cand 5V lodgy sladed pla e g skl Sy plel ool g (JB ol b ABL Al B g ol ledg) slades
P 30 dge fae Dl g (udB )3 (hyg Wlebe )3 oy ) L CYMBT o8y (ial &) e cuiS & Al o0 & ala SRy 29 )5 0 Ly
Do o dpod BNy sl YAy g solat] (sladiz 5 ilo]] Lulpd 4 drg b IS )0 kigd 185 sladagr

039y (ol ) &+ Auly (Jlo)Bge Glosciusl Slusgad ¢ 2565 4xgn (o)l 1 golS sWojlg

FoS Slygil Cluogad Jai I 6)bd (1bsS ladr g
Ls.’.l?dl )‘I ‘d)l.?r.'s’ Jo9]a."> o Lol oS Slalllas d>g5 Dy
Iy Falite (SWl Gloeil dobi s codimd yiygp &Sy o aS
9 oY O ol Hlanl cuwl (Ses WS o JUd
O% 0js b & el atih 1) Slosciul (glajite (rioen
555 sladr g ) b sl Ysane (5) atdl oo Lo
€ laere p przen 5 (V) Cusl fdems )d
Olyil 3 Sojelsdyge Olyets (g o b (g lmial ylo
(VF) 29 0 003> (SCuib

A l) So8 039) (5SwgySee Jlle 0> g ]
Wby ol padls plsisar 5 (cpyS Gos 9 5n W)
9 man p 45 D9800 dB)S I3 53 039) 38 5 oMl
Cuol IS 5 ok 0,8l ol a8 4 g (i dlgo Lls
rY)

dodleo
@ pxie Ay oy sl QB (oolate la o sl
oud (LbS sdrgr gdiw gbazale by Gl
sl lgzl wby b dlae My (0g cuolitell g ol
ly Slozul oYM L dblis gly By cpl LUl
b oYMl o ilisl cplpls (80F) cuol adlul las o
5P 9 NPt S Shy 4 el b el
Wlgs o (0L Joloe wables (g by 4095 b (sla gzl
Slaiges BY> Gn e J 508 58U gl olss
YL &5 o dsS sldrgr > Slosenl Jolaial ges sl
(Ys\“Y) Cansl 0045 LJ]?“'C L""’“\j)i u.ul.; Collad @4») 9
9 ;gv).u::y))y dLbu»L» &S Cuwl ol sy UL'“)
b slbaigw o Jcup b lsdiml (SOlKe Gluogas
L5 Ml o sladygus 53 Sluogas ol )y atal 3,


https://www.openaccessjournals.com/
https://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1

Sl Lople 5 (6305 (cosS ol o (lidons 3l 8
Yy Ol g VoA (ly (b5 (slads g )0 039 (wolibcon ) g (Scud)d lescwl o Shg o Slos y (sldunlio

sinlojl oy (gdae dlas LSy g odiad LSS gl =Y Jous
Table 1. Ingredients and nutrient content of the basal diet

AR Sin Yoy Sin VL S WYL (03] S 30 Ingredient (%)
35-42 days of age 25—35aggys of 15—2%71 gsys of 1—14a%%ys of ) V¥ P g
68.55 66.60 62.72 54.58 N Maize
26.16 27.78 31.69 38.80 gyt oy FF) L alloeis Soybean g“rg?éi(n“)“'% crude
0.15 0.15 0.15 0.15 ol o Mgl pAiS yogmuw 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 Owesio— Jled 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 2 JEks ):)‘;jib FESIH \retabolizable 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) igeie Methionine (%)
0.82 0.85 0.92 1.00 (Ao )) Cpsfitmpant yguie 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 ) oy By Available phosphorus (%)
0.20 0.20 0.18 017 (1405) powobes Na (%)
220 225 230 240 b(:;j;“ f;:fl:jﬂ‘:‘j: Anion-cation balance (mEq/kg)

K: 2 cpolig 4p)5 o E: 30 (yuolig 5 Modl o dolg D: 2000 (yuolig A: 13500 1U; (yuolig todds &l GlaS™ (e dlge g (pmoling bolsws i p)SelS o
(oS ko WY bl (S ol S sk T 5l 1.5 5en B2612: 10 (bt 10,5 o B 3 cnbisg .5 ko B1 6 i 5 s B3BL: 1 g 5 s
S€: p)S o CO1 0.2 50 )5 Juai 11050 25 o £+ 1059 5,5 oo Ar 11800 Sp )5 (o A i 305 (e B 20pnl 50 S (o B0+ 20 IS (58 S S e - g

-5 se0.15
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.

b g 9 8L GRS YOO powr (saiin U aiin o o]
LizsoJ.})i &oN; (39 9 ;ﬂ)}& Bpas LD asly 4
@iy Oy OBl w9 M8 CF (Suin ©jp0n
5 odlizl b «STyos o5 s 5 aljgy Sy by
S S dslxe (g e (slaoygd (sl Eef)
S YV 9 ooy VY 2 e dsye 93 0 baoxiy
2 jlekn S )iSe) 85 Gjgo bazs
b bl s gl S5

@ (Bl 9o SeS 03y (wlibesy) adlae
poskl 5 9335 (psigd9d Ceand I yio Bl [0 )3 +/0 Sl
b gy Cond 5l 9 5 g (S9) TV iS5 (S
Odleyd > (8L addlae gl 2034/ s )5 Jole
ol 53 (8L sladiges deldl 3 00)8 Couii Moy Ve
4 il sl § 8,5 )15 il Ko (gjluodlel
Jooolitwl L F UM Culus b odgy il sladiges .ui
N3 sladed WMl (gg) By Clogilies pgig)Se
Kb GpelSy it odeSgilen by a8y
Jod w555 039) Sy Jod (5 pleggegiumn (55 0jll
) b Seilul ges o el Gl Wl

Col rbSse Slal 6)b8 sagm &S olyie o)l
buwgi dgw ol (hgn as Cue ol Ol &S
Sdygw 50 YA ly 0ad o lael fllag e 4 cdgd
il odas mr ojlgan &5 Cunl (DS drgr cogyd
ol ol 03 olaid] 08 & |y olpl beS ases
oSy (Siin 3,Slas uyy pobs adlas ;) Gin
9 ol e 90 Om shdgy (wlibesy, g Sl

D92 o))

W eg, 9 319

Jor dogr a8 YA 5 Yo A () 0j9)cSy doga addad ¥A
2 Ohlejl A5 Jie dmgy as)ie 4 g )l o)l
NS5 s plsl S5 VY 3 Lbolad W 2L 4l
(@yoria *IVY S Coluo b) uid jo g uid SO Jold
Sloy D9 digw Sl 055 dxgx ashd x5l
L e o)l sleialy Bl dgw 9 lp il
() Js2)

Cels Vg olidsy celw VY Ojgods (5)88 (saoliy
il d &S 09 YYOC st 9y 50 lazme (slod g0 (SO,



vy

S5l Lople 5 (G50d 5 (o) el dazme (lideuo 2l 8

13,5 en glesiil SWS i 4 Cawd JuS B do )

(v+)
ghio )3 g Ad ol by Jlhe Cuowd I K0 ezl
@ gl (Sl g Sle goojlgd Culbs (o iy
Y, 4w DinoCapture l58ls 5 5 Jluows oS oS
Colbus (35 oS L ogyYede JUI Gl b o
38> jhd Sl (S5L) (il g (w5d) Sle sloojlgd
Olozsuel Job a4 iy edld b Al ezl
) e L e )
Spl8 g ) oyl slayadls el casy & o) Jsb p
O ) sage,d 3l eoliil b cwp 4 s T Slgsel

AW

- s T A
& b gl Jobo

Syl )8 jadls = ———————
@ )R Ol ()9 pow )

5 oYU e csorima gl Jloyigms Lasld 39 YU
oa3ls 00 YU piored (V) Gl plesiinl ad Sase
P FeSlie oxmd ol ezl Jsb 4 o
2 A Sl oAb Gasube jelale 4 (V) Cunl gl
o358y ¢ 35 sladrgx )3 yioxiw 3)90 ladoiul
WolS 7yl wlol p Cho o a4 by (goud duwlxe
Jdo5 g a5 3590 SAS lible s S8 4 g Solas
SF o9l J olamal b g aeySile 88 )15 (o)Ll

3 einlejl BNy IS g (Suan 5 Sles 4 bgye =l
S ) &S dad e dlan Mo Cuwl ods oy L ¥ el
MBI B9y e ladan > e GRIE 2
90 30 Shygs Byms .Cudll 3939 drgw 50 o ()l o
YV EY) 093 JS Oimen g (PS+/0Y) (ygn Jyl wiim
(pel+0) 5g: ol g 3l pder sl g > o Ss)

VEY i [+ o)la [ ylan Jlo o Slidys slosting,

5) Jod dsbo Jolis ()0 3y90 (wlidicsn ) slajadls
bugie) Jod oy S Jlail Joe b Jos Sy
OB g 338 Bas (o ol 5 bawg dul 3 Jod 550
Jed Jgb s g (blroy; Y U Jod 4l ) cp S'L
» L‘\,L‘*> > G‘a“’ 9 A déo}‘.ﬁl cw)f UPsEs N

A dulone 5 dbasl) Sl okl b e yieg Sie o

o = T x b Jab b (ke x lnJad (2 (xSl
Job (>
2 Sl Geege ol B b Jobo ol pogde
b crensSen oz slogin el b by sl
3> S nJgho (TA) 525 as (AB) sk loe]
M pSbe plyisar 5 Wad (Aylead Gy S Pl
5,5 G o plzal 3 ashi Ve 5 55 o
bl ¢ gty gl by Shg dulie 5 omed sl
5 w2 Sy sbglyiul (Siey YV LIS 5oy 5
L Glbl 5lo cudsS olyan 45 sble Lauss okiyy o o,
P Syl am Gy gl e A
e ol I3l o adds Ve Gde 4 Soodly dunS 3D
2 lgstuw]l b S 3l e as edy 8 (V. -°C)
5 15 Sl s b byl GLLI e (bl slod
P el Y ose o bpleaul )5 7l 50 SSiS
(s J8) phye 5 Jibo 5o Kislon 1 oo
o)l b ol 0js 9 Jlemd edsS b Jlo)biges olgea
S Soytaghyge Sl homi Sl b cS VL e L
Oy i & dage (S bl
A5 ol olad! (Jluzus @»9,.: SaS @) ol cwss
Olyl ool uSis ly p)Y 98 SIS cwe p &S
CaSds jl Jols Slogtinl Glalad s (YY) 03,5 oo
(S g L) Syl 551 ojlas (e homiw (s
85 )18 okl 3)90 S (e ot (nizren g
Celw VY Gie 4 logel oldad runsB ioviw gl
Ui Ol & Ly g 0D Sl 1+0°C clad b gl
Lad odly 18 Fee0C glod b gloyeS” I3 o el

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
(P55) &% 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 Xyt
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 X s
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 B ays FCR
1-42d 35-42d 28-35d 21-28d 14-21d 1-14d
1.95 219 271 1.592 1.67% 1.38% Arian Hybrid
1.98 2.94 2.48 1.47° 1.60° 127 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 B Sl oY By b g a3 beSlee

1- Tibiotarsal index

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

559> 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 (um) (um)
bdes (ol g o 4 Jod Jsb cuns 3 rag S Ve ) €L Jsko slass bew)S Gas Jos el Jos glas)l
(& aides) (309)550) )8 (Jo3 ¢lis)| (329,5) (329,5) (5209,50)
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
55955 Jejunum
1.4957 5.79 12.27 193.33 433.33% 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
oLl TTIUM
1.728° 10.32 10.40° 13333 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 veﬁhe

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 cwulbs o)led Culbs 555 lad 38b> S8 b 58L> S5 jlab Sy Job SEBy 09 Syt
(3eistse) (socdee) (ol (o o) (rocshe) (rocshe) (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 K Hybrid
(do ) yiuSs sl ojlas ol & ¥gde JUIS jlad “'» @ 0y oS Pl eIy
(22p2) Jlo,bge (soskes) i) Sy Jsb (r55k)
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

Conl 05 dslone 18> S5 9 S5 B (65 0uS0le ) > Jhab ®
) (gl gime BME] Gglie (Y By by gt G (olbpSke

* 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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