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The Study of Hematology in Commercial Broiler Chickens of Cobb 500, Ross 308, and

Arbor Acres Plus

Saijai Kongpechr'*, Peerapol Sukon?, and Damnern Sohsuebngarm?

'Faculty of Veterinary Medicine, Khon Kaen University;
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Abstract: The objectives of this study were to establish reference values of packed cells volume
(PCV) or hematocrit and to compare other hematological values in three breeds of commercial
broiler chickens popular raised in Thailand (Cobb 500, Ross 308 and Arbor Acres Plus) during day old
chick to 35 days of age. A total of 1800 broiler chickens were used for this study. At day old chick,
7,14, 21, 28 and 35 days of ages, 300 chickens (100 for each breed with 50 male and 50 female)
were randomly selected from the commercial broiler houses. A blood sample was collected from
metatarsal vein in a day old and 7 day old chicks and from cutaneous ulnar vein from 14 day old
chicks or older. The PCV was determined from all 1800 chickens. Other hematological values (Red
Blood Cells; RBC, White Blood Cells; WBC, heterophil, lymphocyte, monocyte and basophil) were
determined from 300 chickens (10 chickens from each age (except 7 days of age)/breed/sex). Analysis
of variance and simple linear regression were used for data analysis. The results showed that a trend
of the PCV slightly increased with age of the chickens. The average PVC values in male of Cobb 500,
Ross 308 and Arbor Acres Plus broiler chickens from DOC to 35 days were 24.68 — 32.66 %, 22.61-
33.41% and 22.71-33.72 %, respectively. Those in female were 21.67-33.05 %, 24.71-33.76 % and
24.65-33.29 %, respectively. The average RBC counts of Cobb 500, Ross 308 and Arbor Acres Plus
broiler chickens from DOC to 35 days are 1.67-2.62X10°ells/pl, 1.52-2.45X10°cells/ul and 1.49-
2.51X10°ells/pl, respectively in male and 1.50-2.79X10%ells/pl, 1.42-2.51X10%ells/pul and 1.48-
2.61X0°ells/ul, respectively in female. The average WBC counts were 1.41-12.39X10°cells/ul, 1.10-
13.44X10°cells/ul and 1.95-11.89X10°cells/pl, respectively in male and 1.23-13.60X10°cells/ul, 0.94-
10.23X1O3celts/ul and 1.96—10.25X103cetls/pt, respectively in female. In conclusion, the reference

values of PCV in commercial broiler chickens of are established from this study.
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Anwilundadiuseneudae andadenundauy
(Packed Cell Volume, PCV ©5® Hematocrit)
Tnudindenunsnalulasans (RBC count) §1uiu
Wndenv1i5uselulasdns (WBC count) wazses
azgouiinden12199 lnguninaiailainined

v a1

aslivziuuuslumadadesiie amerazienge
naneAde (Al-Daraji and M Salih, 2012; Taschetto
etal, 2017) lAflongunnasdidgeninlienges
(Tehrani et al, 2012) Audnvuzvesuasildngly
15950u (Kim et al,, 2013) AMUNUILUUVDILA
nululsaseu (Sekeroglu et al., 2011) A12%1N
n1sUlsuazn1sAnlsaLazn1sAANe1s (Druyan et
al,, 2009) NM3lA3UA1581T UAZANILVIALN LAE
v1adnfiud 2 swaldfiogluraansld v1as1g
LV N (Egbunike et al., 2009; Owosibo et al.,
2013); Duwa et al., 2014; Adewale et al., 2018)
1NA1951891UNaNITAnE A lainine v

Stefaniak et al. (2019) finnassldansnilulofa

wardululoflulmidoaneius Ross 308 a1 7, 21
waz 35 Tu lungumiugunuindafesazidaiden
WASDALUULYIIAY 21.60+1.52,23.00+4.98 wag
27.83+1.10 wazdruudindenvnisiuselulasans
WAL 32.72x10°% 28.40x10° way 28.80x10°

Y

AINAIRU Graczyk et al. (2003) lase9ruadon
anudiadonvnalulianeiug Cobb 500 Tiwailde
Wanelsila 31.33+13.86 aulwled 62.16+14.72
Tulules 0.16+0.40 8lodluila 2.66+2.25 waziuly
Wa 3.36+1.21 nsAnwINavesnseiisunaalaie
Inelulriledug Cobb 500 nuilunguenuaud
SozavilindonunsdnuUuwingy 28.05+0.49 $1uIu
dndeaunsralulasansivifiu 2.18+0.06 X 10°
Frurudfiaidenv1nsiudelulasansiia1idu
25.50+1.34x10° @1uSeeazianmalsilaliAviniu
27.80+0.58 Sosazdulnles 58.60+0.76 Sovazlulu
196 4.440.49 wazivlasladosay 2.1+0.41 (Ala Al
Deen, 2007) Tun1SANYINAUDILEIAONT
Wasuuasaladniveluliidoaeiug Cobb 500
383 Kim et al. (2013) lilofidoedouasmnann
“#aon florescent fiA15o8azIinldonunIdALLY
Wiy 26.01+0.78 Suiullindenunssalulasans
WU 2.40+0.08x10° $1uauLEiALEBA1ITIUMAD
lulAsans 1.13+0.20x10° tdanelsiaionay
26.0+4.32 dulwllefsosay 61.7+45.00 wazlululaa
Yoz 8.00+1.92 luvauzdl Tehrani et al. (2012) 1
yrnnsAnuAnlafininerveslnioaewug Ross
308 dausieng 7 fu 84 56 Yu wuldideany 7 Yull

I A [ 1

ATeaviindenunsdauuuwingy 30+1.41 a1y 14
waz 21 Jufldwiiiufe 31.3+40.91 wazfleny 28
way 35 JUAANNIAU 32.10+0.07, 33.00+2.12
AUBIRU N1TANHIVBLUINUAITIIULIAEDALAS
AolulATARIIYINAY 2.10+0.07x10°, 2.20+0.14x10°,

2.40+0.28x10°%, 2.70+0.4x10° way 2.70+0.49x10°
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wagiiAr91udindenvnsiuselulasansiviiu
22.36+162x10°, 22.39+1.68x10°, 24.02+2.81x10°,
24.61+2.39x10° way 24.74+2.30x10° wazsoe
aztdmmelsNatvindu 16.10+0.07, 14.30+0.21,
11.30+0.49, 8.50+0.35 Wag 6.30+0.21 flong 7, 14,
21, 28, 35 Yu mudru Tuvnzdilianowus Ross
308 ﬁaw 2, 4 waz 6 U9 TA1T1uIULIALEDA
unsrolulasdnsivindu 2.01+0.08x10°,
2.01+0.03x10° way 2.56x10° A1UE1IFU dIUA"
Frunudiaidonsnsudelulasanslulidondy
muANiieny 2 dUanvi denadeidu 21.36+0.06x10°
Lagfieny 4 uag 6 dUa1i fA1lade
21.15+40.050.06x10° wag 22.76+0.050.06x10°
A1Ua1AU (Al-Daraji and M Salih, 2012)

aUunsaluazisns

nsfnwedailasunseysiilddn fnaaosnn
AMZNITUNITITIOIUTTOL LLazmmgmmiL?ium way
nslddninnasaiiiosiunisineadians
Winenduvouuny sWalasinish aa.uw. 27/2559
TasAnwldiieaneiug Cobb 500, Ross 308 uas
Arbor Acres Plus ﬁaﬁqmﬂﬁﬂ, 7,14, 21, 28 uay
35 Yu Julidefidodudrsnaniestu aelu
lsasauln wenina uaskenaneiugluusalsasou
Idomsdnsagy 3 szezfe starter feed &I crude
protein (CP) 21.25 % W&3914U (Energy; ME) 3,016
Kcal/ kg, grower feed 3 CP 19.25 % ME 3,110
Kcal/kg wag finish feed 1 CP 18.25 % ME 3,150
Kcal/kg Taifldrunanvessndudnlu finish feed
dmiuraeeny 1-21 T, 22-32 T uwag 33-noudu 1
Fumud iy (Mugeslumsied 1) Mhanveiafu
uratug) 8 15 n 8-10 wms Adewnpznau uaz
drdatndienasiu 1-3 ppm dauﬁ%quﬁw%u

A ¢ ! 1%
Champagne VlﬁJﬂ’J”lﬁ,J‘-g 25 QﬂU’]ﬂﬂLumiLLazﬁﬂﬂL‘m
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Tsadou gnlioongusniln (day-old chicks, DOC)
LeSuingu ND (killed) 0.10 ml uaz MD + ND
vector WnedndduldRavlausnnme waznuiady
ND + 1B (live) annanuiifinladnidn uaglwindu
ND + IB (live) 8nafasnenisueenmileny 3-7 Yu
Te1UfTrue doxycycline 50 me/kg 929818 1-5
U Tylosin 120 mg/kg (azay) ﬁmq 6-7 U LAy
24-25 $u InBNANNIULATDIQAHANET AAutuas
anafiudl Wauas videfiuassssuwifivae 5 uusn
uay 3 Jureudu 23 dlus rsengiivdeldFunas
wazdiafunan 18 s 6 Falus fmsmuaueuna
diwIndeunay effective temperature (gaunnd
ANusAnvesln) FIUNISATINTILUIBINIARTY
Fouuzrhvesiuglridonus
faadauaznisiiudoya
Lﬁaﬂmjuﬁ'gasjwmmﬁaldLﬂfau'%nmﬂawuaq
Tsedeurwinnine 14 wms 17 120 was aedli
Lﬁfamﬂﬁmmmmﬁma?{a 10.50 #2/A1519LU0 T
WAy 12.50 A3/A13905 WUINISANYILAas LW
§1uu 50 Fadeangiugiettergiionguindin
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WelnAay 900 @ 593 1,800 1 wuwAufog
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WU andEneug aneugag 100 mreyieey 3iu
1,800 ¢ laenAuainvaanidon metatarsal vein Tu
anlregusnilnuazfieny 7 Yu wazifivain
cutaneous ulnar vein IulﬁLﬁamq 14, 21, 28 way
359 (Ashayeriadeh et al., 2009) Tagld sterilized
needle unsitiimasaidanudiiidiutalsns
vasaiiuidenlulasuauTaai3fdiag (mico
capillaries tube) Tiadoudizanstlosfunisudas
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a519Ti 1 Dietary composition of the diets in different growing phase

Ingredient (%) Feed

Starter Grower Finished
Maize 55.62 60.88 63.16
Soya bean 36 % 15.19 18.05 19.58
Soya bean mean 46 % 24.07 16.62 12.86
Mono-Dicalcium P21 1.91 1.15 1.06
Dicalcium Phosphate 1.53 1.76 1.81
DL-Methionine (Alimet) 99.0 % 0.39 0.35 0.33
L-Lysine 98.5 % 0.19 0.20 0.21
Choline Chloride (Liquid; 75 %) 0.08 0.08 0.08
Mineral Premix Broiler 0.40 0.40 0.40
Vitamins Premix (Ronozyme Proact) 0.10 0.10 0.10
Sodium Chloride (Na) 0.42 0.40 0.40
Toxins binder (Mycrofix SECURE) 0.10 - -
Enzyme Phytase (Finase; ECSL/AXTRA) - 0.01 0.01
Protein (CP) 21.25 19.25 18.25
Energy ME (Kcal/kg) 3,016 3,110 3,150
Calcium 1.05 1.00 1.00
Available Phosphorous 0.65 0.65 0.65
2017) gruandadoaunsdaudulaaiiisuivana  madwnzideya

1M55U (PCV reading chart) Suiinanluwuuduiin
nguil 2 lensaarlafieinet Usznausnesiuiu
Wadeaunsnalulnsdns (RBC count) $7uauLiin
Wonvniumslulasdns (WBC count) Asiuuen
yiaifinidenv17 (Differential leukocyte count)
Tannsesazvoudmnalsia, aululed, Tulules
waziulefla uldidootgusniln, 14, 28 uay 35 Yu
4390788y 10 fsipatunugdoma 534 80 67 310
vaoaiien brachial vein dmiugnlnengusniin
wa¥31n cutaneous ulnar vein d1mulnengy 14,
21, 28 uaz 35 Ju (Borges et al., 2003) p8nIEUBN
3nen (sterilized syringe) lunasaifiuideniindou
EDTA ¢ag 2 1adans dwsi9vesljiinisngiada

ANlarnINgN

indoyadiuiinuinsenaslu sheet voq
Tusunsu Excel Mntiuideyauiinsginsadaceg
spss Tagldadmidanssaun 1iud Aede du
Jeauuannsgu agudeyalasnisihanadedlsn
NAAOUAINIIEDR One Way ANOVA Weniaay

4

wandnavesAtaisluliazyIteIgvRIuiasiUg

LAZLARLLNA LAYIENININUENAUT 0T 95%
(p<0.05) hagmiAUdURUSsSEIALnEALAS
FALUUAUBIYAIENITILATIEYINITOADNDELT LAY

(Linear Regression)

NaN1SANYI
1HadAdanssasuiia@neAndindonwnidn
LUY WU AR ALAILASLIALADAUNIAD

lulasans Sevazvaudnmnalsia aulwled laululed
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waziuleila wagsenIsaneNusueuAasY 9B 8 Yeq
bLﬂ'L‘ﬁa‘ﬁLgﬂﬂL%QW’]QT!‘UEﬂUINL%EMTJ@ﬁ@’]EJLLiﬂ‘Wﬂ, 7,
14, 21, 28 ua 35 Juvesnisiaedlulsadou Fadu
dafinadesdiafounguniaufafouiigueu we.
2562 \Avaldiileftug Cobb 500, Ross 308 wag
Arbor acres Plus 533 1,800 f79814
nansanwlafisinewesliiiens 3 ane

v ¢ o

Wug §1uru 1,800 Fegs nuiifidedsieeln
\Fonuassaiy (meam) winfu 28.52 duidsauy
U1M5§1U (standard deviation) 3.27 A1AA14
(median) 29.00 A1 Interquatile range 5.00 ﬂ'wil’ﬁqm
(minimum) 16.00 wagAgedn (maximum) 40.00
Laz91nNIsItATIzideyalBanassifion
AuduTussznInadadanundauduivaig
nuhaidaidoauasdauduiiuulugstumaeng
vodldegreafluiniuededidedifynieadai
Coefficients = 0.055 (p-value = 0.000) AUUNLHI
71

9191971 2 nudiluanesitug Cobb 500 Lwe

Y a

Aild15osazronfinidonunidantuiiiiu
29.6442.28,31.42+3.79, 27.78+2.92, 29.64+2.28,
29.84+1.79 uag 30.52+2.14 ineaidgilAvinfy

25.38+3.71, 28.24+43.80, 27.464+3.25, 27.70+1.47,

29.60+2.28 uag 30.84+2.21 dauaneiug Ross 308
WARIA 26.38+3.77, 28.72+2.57, 27.76+1.95,
29.08+2.88, 27.98+2.93 way 31.06+2.35 ineiiledl
AN 27.92+3.21,28.12+1.97,28.50+2.04,
29.36+2.81, 29.08+2.50 wag 31.44+2.32 d3uane
situs Arbor Acres Plus Tulriamegnuiiawinfy
25.82+43.11, 30.52+4.84, 29.92+2.67, 30.12+2.42,
29.58+2.11 WAy 31.92+1.80 iweLiledian
29.30+2.68, 27.38+2.73, 28.38+3.15, 29.27+2.29,
29.96+1.90 uay 30.96+2.33 flegusniin, 7, 14,
21, 28 uay 35 Suveamsaedulsaieunudsu
91nA151497 3 WS uaudiaidenunade
lulasansvoslianeius Cobb 500 twarargus
o1gusniinds 35 Suvosniandedlulsadoudivag
AaAeWinty 1.67-2.62X10° wadselulasans way
Tunaldedia1vindu 1.50-2.79x10° Lgaaee
lulasdns @1eWug Ross 308 AA1LUIAY 1.52-
2.45x10°¢ wwadsdelulasdnsluiney uag 1.42-
2.51x10° wadselulasdns luwmeidle duaneiug
Arbor Acres Plus wudnluiwagiiivindu 1.49-
2.51x10° waanelulasans inadada1vindu 1.48-

2.61x10° waassalulasans

40.00-

000

35.00

30.00-

000000000000

0000CQ00 0O
00000000000 O

C00C00000O0
Qco00000OO0QCQ

Heamatocrit (%)

N

5.00-]

00000000
0O 00000

20.00-

0000000000

[¢]

15.00

Y =27.539+0.055X

0O O0CDODOPODOOOOOO

(o]

R Sqg Linear = 0.039

T
0.00 10.00

T T T
20.00 30.00 40.00

Broiler chickens age (day)

ad 1y a 2 A o o A A a a ¢
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v

M15197 2 uansadinidenuassaudululadenidsudandiudaleiiug Cobb 500, Ross 308 wag Arbor

Acres plus (n=50, mean+sd %)

Age Male Broiler Chickens Female Broiler Chickens

(day) Cobb 500 Ross 308 Arbor Acres Cobb 500 Ross 308 Arbor Acres

DOC  29.6442.28"°  26.38+3.77%  2582+3.11%  2538+3.71% 27.924321°°  29.30+2.68"°
7 31.424379%  28.72+257%  30.52+4.84"%%° 28244380° 28.12+41.97b  27.38+2.73°
14 27.7842.92%¢ 27.76+1.95%C 29924267  27.46+3.25° 28.50+2.04°  28.38+3.15
21 29.64+2.28°  29.08+2.88°  30.12+42.42°  27.70+1.47°¢ 29.36+2.81"° 29.7242.29"
28 29.84+1.79"° 27.98+2.93%C 2958+2.11"°  29.64+2.28° 29.08+2.50°  28.96+1.90°
35 30.5242.14%°  31.06+2.35%  31.9241.80" 30.84+22la 31.44+2.32°  30.96+2.33°

o

a,b,c,d

Tuwaameniu

Y

unna9eg19iited@AYEDa (p<0.05) Tureduillfenu, ~Punnaiseg1eiidedAgynieada (p<0.05)

M15°99 3 uansiwudindesunsesiiilonidsadandivgansiiug Cobb 500, Ross 308 waz Arbor Acres

plus (n=10, mean+sdx10° cell/ul)

Age Male Broiler Chickens Female Broiler Chickens

(day) Cobb 500 Ross 308 Arbor Acres Cobb 500 Ross 308 Arbor Acres

DOC  1.93+0.26°  1.83+0.31°  1.78+0.29°  1.85+0.35°  1.61+0.19°  1.82+0.34°
14 2.1240.39%  2.1240.17°  2.17+0.21*  2.09+0.21°  2.1440.18°  2.15+0.25%
28 23040.18%  2.37+0.08  2.26+0.26°  2.15+0.11%°  23240.19°  2.34+0.27°
35 2.46+0.16°  2.30+0.10°  2.36+0.15°  2.51+0.28°  2.27+0.19°  2.32+0.14°

a,b,c,d

919197 4 wuhdnaudadesunsiuse
llasAnslulridomeadaeiug Cobb 500 ftasmes
Anadsfiengusniinde 35 Turesnisdedlulsuieu
Wiy 1.42-12.39x10% wandelulasdns dvuine
Weden 1.23-13.60x10° lwadnalulasdns diuae
Wug Ross 308 ALYINAY 1.10-13.44x10° 19asse
lulas@nsluwney wag 0.94-10.23x10% wadsie
lulasdns lunedly vazfiaieiug Arbor Acres
Plus nuinlidlewmerianiify 1.95-11.89x10
wanselulasdns wmelledAwiiu 1.96-10.25x10°

waaselulasans

unne1eEeliEdAyNana (p<0.05) Turedutiisiu

N7 5 wuinfiendesaziadevedide
welsflaluliidomaguagineaifioarsiug Cobb
500 fiorgusnilnds 35 Juresnsidsdlulsaiou
Wiy 45.98-76.83 uay 38.71-71.62 aeiiug Ross
308 ilf1LvnAU 43.18-80.83 uay 44.81-69.23 lu
e lasinAllenua1fiu dauaeiug Arbor Acres
Plus nuinsAedsdesazveadnmelsilaluiwe
41.56-78.20 wagineledAviniu 48.23-72.62

211A19197 6 NuitA1¥esaziadsns
Aulnilaflumaduasnadlovedlridoaeius Cobb

500 faeAnaienatgusnilngds 35 Juveanisiaes
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TulsaSouniu 16.6-40.79 uag 18.63-47.03  lunAguazilleniudidu druveslnilieansiug

mua1au dwandndenvdulnledvesaieiug  Arbor Acres Plus ineRuazimeliefianiniu 19.84-

q

Ross 308 HAWINAU 11.22-41.74 way 15.04-43.02  48.50 way 22.17-43.56 ANUAIRU

A13197 4 uansuudadentnisiuselulasdnsveddnilleasadandudaieiug Cobb 500, Ross 308

wae Arbor Acres plus (n=10, mean+sdx10® cell/ul)

Age Male Broiler Chickens Female Broiler Chickens

(day) Cobb 500 Ross 308 Arbor Acres Cobb 500 Ross 308 Arbor Acres

DOC 6.28+4.26 4.78+3.68 4.19+2.24 3.4242.19° 4.98+4.04 3.57+1.61
14 4.21+2.79 5.84+4.14 6.12+2.70 5.92+1.33% 5.68+1.66 6.23+3.27
28 7.42+2.67 7.9242.13 8.47+4.28 6.23+2.27% 5.06+2.02 6.54+1.46
35 8.92+3.47 9.73+3.71 8.59+3.30 9.05+4.55° 7.18+3.05 6.40+3.85

a,b,c,d

upNASEENdlTEAgYNI9EaRA (0<0.05) TupeduiliAeiu

A13197 5 uanstnanderasindevesdnnelsilalulnileNifesdamndydaneiug Cobb 500, Ross 308 uaz

Arbor Acres plus (n=10, mean+sd%)

Age Male Broiler Chickens Female Broiler Chickens

(day) Cobb 500 Ross 308 Arbor Acres Cobb 500 Ross 308 Arbor Acres

DOC  66.67+9.28 64.67+16.81 56.67+15.11% 5533+16.62 59.50+14.48 59.83+10.89
14 50.17+4.19° 57.17+13.99 54.17+12.45° 57.83+11.82 51.17+46.36  63.17+9.45
28 64.17+4.71°  61.83+8.71  62.50+5.86™  62.1749.45  59.00+6.39  61.17+6.71
35 70.33+6.50°  75.33+550  71.67+6.53°  56.17+8.80  59.67+9.56  59.00+10.77

a,b,c,d

LY

upnAseE1lidud1AgYNI19aia (p<0.05) Tupeduilifeiu

[

M990 6 uanagnmievaziafevesdulnledlulnlieNnbesgandivdareiug Cobb 500, Ross 308 uay

Arbor Acres plus (n=10,mean+sd%)

Age Male Broiler Chickens Female Broiler Chickens

(day) Cobb 500 Ross 308 Arbor Acres Cobb 500 Ross 308 Arbor Acres

DOC  25.67+9.07° 27.00+15.78 34.17+14.33% 32.83+14.20 29.17+14.13 33.33+10.23
14 37.00+3.79°  31.17+1057 32.67+7.94°® 30.83+10.59 36.17+6.85  29.50+6.83
28  29.33+3.93%° 32504677 31.1743.12°®  28.83+5.95  36.00+5.76  30.83+6.99
35 31.5042.94° 29174213  29.67+2.25°  3533+9.46  31.17+7.86  31.00+8.83

a,b,c,d &l

UANANNBENLTYE AN NEDR (0<0.05) TursdullRgAY
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1M 7 wuinenfesaziadevosedly
lulgdlumeauavineilioasiug Cobb 500 fYaq
Aindeiiorgusnilnds 35 uresnindedlulsaey
WU 0.74-5.63 uag 1.04-6.21 a@enug Ross 308
Wity 1.19-5.81, 0.45-6.65 wagangwug Arbor
Acres Plus WU 0.58-6.82, 0.45-7.53 Tuineguay
VTR GRl

9197l 8 wuienFevazindevesiuleila
Tumaguosaneiug Cobb 500 fvasAtadedieny
wsnilndls 35 Yuvesnisdeslulsnieuwiiu 1.51-
9.14 % @18Wug Ross 308 AR 0.67-12.7
waza1eWug Arbor Acres Plus 1M1y 1.15-15.63

druAisianviny 1.20-14.58, 0.92-11.44 ua

1.60-10.48 Tuan8Wug Cobb 500, Ross 308 L@

Arbor Acres Plus anua@u

anUsENa
Mnnsfnwnuhaudndenunsdauiuresiiided
audutusiuivongluniauan lnedidsdaiden
upsdauvuiuulfisdunueny luvnediandos
avidiadoaunsdautuianaduazmamiodnig
Wasuuasduiusiufuiaeiuguazengfidindu
wuiu lnswsazateiugiiniuaenndolylunis
ety Aelrideansiug Cobb 500 Fanes] wag
wadsfiengusndinauds 35 fuvesniaidedy

15950 U TU29ANRAUNNU 27.36-32.66 LAy

M19199 7 wanaiAniesazadsvedululedluliile e udemidivdaneiug Cobb 500, Ross 308, Arbor

Acres plus (n=10, mean+sd%)

Age Male Broiler Chickens Female Broiler Chickens

(day)  Cobb 500 Ross 308 Arbor Acres  Cobb 500 Ross 308 Arbor Acres

DOC 2.50+1.76 3.17+1.94 3.83+2.94 2.83+1.72 3.33+1.86 2.50+1.05
14 4.83+0.98 3.17+2.64 4.00+2.82 4.17+2.04 4.17+2.48 2.00+1.55
28 2.50+1.64 2.17+0.98 2.33+1.75 2.67+1.63 2.00+1.55 2.50+0.84
35 2.67+1.51 3.17+2.40 3.00+2.28 3.3342.25 2.50+1.05 4.33+3.20

abcdymnangeeelitd1Aneans (p<0.05) Tureduilifeaiu

Y

M99 8 wanagnASesazadsvesuleialulnleNbendandivdaieiiug Cobb 500, Ross 308 uay

Arbor Acres plus(n=10, mean+sd %)

Age Male Broiler Chickens Female Broiler Chickens

(day)  Cobb 500 Ross 308 Arbor Acres  Cobb 500 Ross 308 Arbor Acres

DOC 5.33+3.82 5.17+2.48% 5.33+1.96 9.00+5.58 6.33+3.01 4.3342.73
14 7.67+2.58 8.17+4.53° 9.17+6.46 7.00+3.34 8.50+3.14° 8.17+2.31
28 6.83+2.31  3.50+2.58%°  4.83+240  7.3343.93°  267+1.75°  550+2.73
35 4.83+3.06 1.83+1.16° 4.33+3.18 5.17+3.97 6.67+1.63%° 5.67+2.87

abcdymnangeeelitd1Aneans (p<0.05) Tureduilifeniu
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21.67-33.05 ANUAIAU ADAARBINUNANISANEIVBY
Elaroussi et al. (2006); Ala Al-Deen (2007); Al-

=

Mansour et al. (2011); Kim et al. (2013) 14
Asanudazdveglumegnuinieny 7 Julenas

nirgnlnengusniln, 14, 21 uay 28 Ju uslaifiny

wansineiuieny 35 Tu dwlunadleniony 35 uay

a

28 Tu fiAedesesazidadonundnuuugindi

=

918 7, 21, 14 waggnlnengusnilinauaisu aened

[

HudAynean® (p<0.05) Tummzﬁiulfﬂﬁamaﬁuq
Ross 308 stauwef] wazinadotuinisiudeundas
Adevaziindonunidauuufidenndeiuna
ANSAN®IVB Sekeroglu et al. (2011); Tehrani et
al (2012); Beski and Al-Sardary (2015); Stefaniak
et al. (2019) Faaonndaslulumadietude lume
diteny 35 Fu fienovazisindenunssautiugaining
91y 21,28, 14,7 LLazqﬂlﬁquLsﬂﬁﬂmuﬁwﬁu

| Ao o w aa | a A
pgedidudianeaiia (p<0.05) drluneadlsfiony

q

359U Wuiwﬁmqﬂﬂdwﬁmq 21, 28, 14, 7 uazgnln
p1gusninmauddu eg1alded1Agyni1eans
(p<0.05) luvaiziiddovasidndenunmadliiie
anewug Arbor Acres Plus Aliufienfiu nanafieses
avilndonunadauivlumagiieny 35 Yu fld1ge
mfﬁimq 21, 14, 28, LLazqﬂlﬁquLiﬂﬁﬂmméﬁu
wlidauuana1siusg19lded1Agyn1saf
(p<0.05) flong 7, 14, 21 uag 28 Yu vauziifovas

9 ! N U '
@Qﬂﬁq’ﬂ‘ULWﬂLNU‘WEﬂUﬁ 35 jumﬂ’lqmmgﬂiﬂmqmﬂ

(%

in, 28, 14 U wag 7 Tumuannu sgdidednfgy
M3adiR (P<0.05) wiliflauuansaiuiufieny 21
Fu FeduwldululumaferfuiuranisAnuves
Begum et al. (2014); Abdulazeez et al. (2016) way
dlowFeudisuaevazifinidonunsdnutuszning
anetugnuiilulideansius Cobb 500 wer fia
antilridednassaeiuifiongusniin, 7 uas 28

Tumua1du eniufens 14 Tu wag 35 U lay
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nudrvealmiloaswug Arbor Acres Plus dd1gs
nI1svadbiiiioangiug Cobb 500 wag Ross 308
1 A v o W aa v I I~
ag9ilfyd A meatia (p<0.05) udALdadenuAs
sawiululnilemedisiiongusnilnuas 21 Juvea

@181iug Ross 308 waw Arbor Acres Plus dengand

Lo

vaslnilloareiug Cobb 500 agnafited1Agyma

[

and (P<0.05) ﬁauﬁmq 7,14, 28 WA 35 U WU

LflanuupnansiunisadfedelidodiAgnisas
(p<0.05)
ATUNANITANBITIUIULIIALADALAIAD

¢ a

lulasansvesliidleris 3 Wug (115197 3) faaw
donAaeNUNUNaNISANYIY89 Ala Al Deen (2007);
Al-Mansour et al. (2011); Tehrani et al, (2012);
Tehrani et al, (2012); Kim et al. (2013); Al-Daraji
and M Salih, (2012); Abdulazeez et al. (2016) Lay
wudnldfiauduiusiuduaieWug wed
auduitustutueny Taefuuiliufisdunueny
vodlrdeauneuasmade Tnefifmnudaalula
fiflongannidu asdidunudiadeaunsiolulasang
avdunivaslidefiflongdesnitegaiifoddyma
adf (p<0.05) @9AAADIAUTILITUNANITANYIVDI
Ala Al Deen (2007); Al-Mansour et al. (2011);
Ahmed Sekeroglu et al. (2011); Al-Daraji and M
Salih (2012) luvag@isrurusinidonviide

'
s =

lulasansveslnilions 3 anewug (an5199 4) Nina
aanraadlulumafedfuiusigunNanIsAneIvea
Elaroussi et al. (2006); Al-Daraji and M Salih

a

(2012); Kim et al. (2013); Begum et al. (2014) A®
Liflenuduiusiuiseiudriorogimediiie
waguasmadls ondululiidemedsvesaeiiug
Cobb 500 fifdnnudiadonusieolulesansifiuty
MUY FadonadesTuTENUNaNIsANYITes Ala
Al Deen (2007); Al-Mansour et al. (2011);

Sekeroglu et al. (2011); Al-Daraji and M Salih
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<

(2012) waztiaAny i USoUigUSouasUailn

@

wdenunilaasriaual nudlufianudunusiunu
aous eniiusosazveadmmelsilaii 3 aneiug
Tngiamzlumead@itiuunliianasausnludansii
2 udnduriuduunlugsduansiil 4 uay 5 dululd
Wonamdeduiuuildunsiinoiiowmannii 5
Fonvt drurnfevazvesduliled wuiilulrdewme
fiuuldufisdurisduami 2 u§anduanaslusn
adilugraduanid 4 uaz 5 wilulidlowmiled
wunltupsiinaeniie 5 dUnviusn wWulRefufua
vosdevavvaadnmelsita lunausiiosazvesluly
lgdvoanagTuualdufiud ugr9dunvid 2 ud
ana19298UAT 4 uavnduluiingusnadely
o 5 dnilulidemadiofiuus oty
e danufesazreaulefialumadivuldufiuiy
FFUNIT 2 wsn udIanaNEUN T 4 uaz 5
yaurAvonedsaewus Cobb 500 uwnliuanas
FradUn T 2 wdluAsiiduanii 4 udanduanas
sinduluddaid 5 Tuldidoanssitug Ross 308 uas
Arbor Acres Plus Huiinunltunfinduluguanil 2
wdlanadlUludunvid ¢ uasifiduludniid 5
waznuiliievesusazdisengiu Sduudosas
voauleflaitldunnseiusniululiiemendiuans
#ug Cobb 500 Mieng 28 Ju fimuindidrganinves
@189ug Ross 308 ag1aiitadAgv19ada (p<0.05)
ADARADINUNANITAN®YIT8Y Graczyk et al. (2003)
); Ala Al-Deen (2007); Sekeroglu et al. (2011);
Tehrani et al (2012)

ayUunanisAn

'3
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