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Introduction: Over the past 20 years, the poultry industry has expanded rapidly, with global chicken meat
production projected to reach 455 million tons by 2050. Nevertheless, this industry faces numerous
challenges, with the primary objective of optimizing production efficiency. One significant challenge is the
selection of an appropriate broiler strain. Among the prominent strains available in the Iranian market is the
Arian strain. Furthermore, due to increasing concerns regarding antimicrobial and antibiotic resistance, the
use of commercial probiotics to enhance poultry health and safety has become increasingly common.
Therefore, this study aimed to evaluate the effects of commercially available probiotics on growth
performance indicators, blood parameters, intestinal morphology, and the bacterial population of the
digestive tract in Arian strain broilers from two breeder farms in Dizbad, Babolsar.

Material and Methods: A total of 864 broiler chicks were used in a completely randomized design with a
4x3 factorial arrangement, consisting of three types of chicks (Ross 308, Arian Dizbad, and Arian Babolsar)
and four dietary treatments: a control diet with no additive, Lactofeed (200 g/ton of feed from days 1-21,
then 100 g/ton until day 42), Primalac (900 g/ton in the starter phase, 450 g/ton in the grower phase, and
225 g/ton in the finisher phase), and Biosel (600 g/1000 L of drinking water for the first three days)
probiotics. Performance indicators, including feed intake and weight gain, were measured at the end of each
period, and the feed conversion ratio (FCR) was calculated. At the end of the experiment, blood samples
were collected from the birds to measure blood parameters. To evaluate the microbial population and
intestinal morphology, one bird from each replicate was randomly slaughtered, and the required samples
were collected and sent to the laboratory.

Result and Discussion: The results indicated that during days 1-42, Arian Babolsar chicks exhibited the
highest feed intake, which was significantly greater than Ross 308 but similar to Arian Dizbad. The
probiotics Biosel and Lactofeed increased feed intake compared to Primalac and the non-supplemented
group (P < 0.05). No significant differences were observed in daily weight gain between the Arian and Ross
308 strains. All probiotic-supplemented groups showed similar weight gains. The non-supplemented Ross
308 group had the lowest feed conversion ratio (best performance) and demonstrated significant superiority
over some Arian groups (with/without probiotics). The use of Biosel probiotic increased blood albumin
compared to the control group. The lowest concentrations of cholesterol and low-density lipoprotein (LDL)
were observed in the Primalac probiotic group compared to the control and Lactofeed-treated groups.
Lactofeed supplementation reduced plasma high-density lipoprotein (HDL) levels compared to the control
and Primalac groups (P < 0.05). Ross 308 birds fed an unsupplemented diet exhibited higher serum alanine
aminotransferase (ALT) levels than Arian Dizbad x Biosel and Arian Babolsar x Primalac treatments (P <
0.05). The greatest villus height and jejunal absorptive surface area were observed in Ross 308 birds fed a
Primalac-supplemented diet (P < 0.05). The villus height-to-crypt depth ratio was higher in Arian Dizbad
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birds receiving Primalac compared to those receiving Lactofeed and the non-supplemented Ross 308 group
(P < 0.05). The highest population of Lactobacillus was observed in Arian Dizbad birds fed Lactofeed,
compared to unsupplemented Arian Dizbad and Babolsar groups, as well as Arian Babolsar receiving Biosel
(P < 0.05). No significant interaction was found between strain and probiotic on coliform microbial counts
(P > 0.05). Overall, this study demonstrated that Biosel and Lactofeed supplementation increased feed
intake, but no significant differences in weight gain were observed among groups. Therefore, the Ross strain
showed higher growth performance, followed by the Babolsar strain with higher growth performance. The
probiotic supplement Primalac also improved blood indices and intestinal morphology.

Key Words: Arian, Feed Conversion Ratio, Intestine morphology, Probiotic, Ross 308.
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Table 1. Ingredients and chemical composition of broiler diet in the starter, grower, and finisher phases (%).

Shes Ml (5395 VF=Y) cte] (539 YF=N0) a3y (559 YO-Y0) V5L (539, YY=FF) ¥ SLL
Ingredients Starter (1-14) Grower (15-25)  Finisher 1 (25-35)  Finisher 2 (36-42)
Sy 55.25 62.64 64.59 66.54
Corn

bgw albous 39.99 31.78 28.85 26.29
Soybean meal

Logw ¢, 0.5 1.39 2.66 3.15
Soybean oil

oS Sl ,S 1.01 0.95 0.91 0.91
Calcium carbonate

Olad S 63 1.91 1.82 1.71 1.73
Di-calcium phosphate

b Sos 0.3 0.29 0.25 0.25
NaCl

oo Jles 0.29 0.28 0.21 0.23
DL-Met 99%

2,508 -l 0.05 0.16 0.07 0.15
L-Lys HCL 78%

woling JoSe 0.25 0.25 0.25 0.25
Vit-premix!

e JoSo 0.25 0.25 0.25 0.25
Min-permix?

LIS e 0.1 0.1 0.1 0.1
Choline chloride

Calculated composition




WYa
\\74
Wy
YWYA
wa
YA
AN
YAY
VAY
VAY

YAD

VA5

VAY

YAA

YAQ

V.

)

\ay

Vay

\ar

AR

Vas

ay

(p,5 45T 6 JS S ) amd golio LB (55501 2870 3000 3100 3150
Metabolizable energy (kcal/kg)

(30y) P iy 22.10 19.87 18 17
Crude protein (%)

(2oyd) o3 1.18 1.07 0.93 0.93
Lysine (%)

(303) (paiamrt (i guio 0.885 0.81 0.72 0.72
Methionine + Cystine (%)

(10y3) poanalS’ 0.96 0.9 0.85 0.85
Calcium (%)

(hoy) yiuudd 0.48 0.45 0.43 0.43

Phosphorus (%)
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poS e VEu e 5iSie oS o FAS - ol 0y p,SOS m (oljl 4 tne JoSa" sl 005 (a1 5T S e Voot g g8 RS e e H2 by 5 e
A3ln ol 25 (e VY 50 p S ke O e p S (e SE e ca]
'Vitamin premix per kg of diet 9000 IU of vitamin A, 2000 IU of vitamin D3, 18 IU of vitamin B1, 6600 mg B2, 10000 mg vitamin
B3, 3000 mg vitamin B6, 15 mg vitamin B12, 2000 mg K3, 1000 mg B9, 30000 mg vitamin B5, 100 mg vitamin H2, 500000 mg
It provided choline and 1000 mg of antioxidants.
2Mineral supplement per kilogram of diet contains: Manganese: 48000 mg, Iron: 16000 mg, Copper: 6400 mg, lodine:
500 mg and Selenium: 120 mg.
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YUY 0 (Y Joan) ol lis (oylel coglas (Sjg, V-FY o YE-FY YO-YD V-V claoygd p ailjs, i Lol (nuSibe (539580 3l
15 oanlie SYloyy g (39958] W81 (clnog)S s g g 858 Y 0uiS cdlp> slaog)S 55 il iy B cn e < Sie)
(5390 V2O 32) (g ciliee (slaoygd 53 (ol ailig) ()9 (halBl 5l SSgmg 045 8L ladr g (alos oSl (ol b (P<+/-0)
(P<efb) il L5 (539381 (194 09,5 b (5> (sine B g 25392 13,05
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WL (Sjgy YV=) 9 FY=YF SFN0 (slooygd 13 Slygd Jods cupd p SSgngn 5 dgw S| GilSenyp (P>+/10) 395 > gne
SSgmgn & VoA ol digw (BXp )0 Shsd b copd cn oS (Sie) Y10 0)53 )3 4y ysbay ((P<+/0) oy (Lis ()3 sime
X il oyl ((VA) SYLep X obis o)l lajles b gyl gne B3] a8 s osmlive (V/¥D) 391 03,5 célbiys 1) SVl
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slog;S 4 Cud (339381 (19 Yo A oy igr )3 Shygd b o pd (a8 093 S 53 (P<e/0) sl (V/¥R) (339381 (9 5L 32
A5 oaalite Jugey X gl )l 5 285N X 3 Gl (939531 (g X dbied ol
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g Jl a8 (il ine sobdy (wian )3 o S AVEF Jlie )3 WWO+) (B9 i 9 (42 )3 p)5 AVF Jlie )31V +7) oy o(asin 53 p )5
0AiS bl yd (slaog S o bsS (sladsgx STyed CBmn o SLL g Ab)) Ad)y e (slaeyed 45 (Yousefi ef al., 2024) sg ol
Gldo 2o pd /Y g /Y /N golaw b (), 5lusKS! Ul o 5 6551) Immunowall (w}éj)ru/’dsl:-) Fermacto (s)bo5 SSgmgy
£ il Cov iheS sasgs Slyes b yas (Lotfan et al., 2010 ) ), Ken ¢ lika) aslllas , .(Lotfan et al., 2010 ) x3 3,18
GRS ) (opinen A (it S|t Bpae (S59) 1V (e > Samisn oM C8Ly sladag 9 IS )18 SSignsn
ol ol b guen (Gunal ef al., 2006) ol i3l uaSGsy odiS ol o555 Shss Gpme Lislel ped atin jl (5,50
Sloasls § STyss GBrao  55ayd g SYloyy S5 b SYlasyy Signgp dopd <1V (3938 45 dmd 00 (LS i sloaidly
&glis (Shirmohammad ez al., 2015 Kiaalhosseini and Dastar, 2023) cuilss ¢ il oly digw 2565 (cladoga 13, 5,Shos
e bulyd g by laoeo cdlitiul 350 (gla b, ¢l S dgw 53 gl > 4y sl (Sae Sllllas pls byl ilojl gl )
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Vo 95 Gadrgr b 3 Shes p SSgmgn £ 9 dgw £95 51T Jou>
i (9s/035 010 5) By S1hg il (Gasfoxi 2l 055) 39 hal¥1 ke Sy Jisd o
Effect Average Feed Intake (g/d/bird) Average weight gain (g/d/bird) Feed Conversion Ratio

¢ 1-14 15-24 25-35 36-42 1-42 1-14 15-24 25-35 36-42 1-42 1-14 15-24 25-35 36-42 1-42

g
Strain
Arian Dizbad 21.11 82.22: 122.3% 186.3 89.25¢0 15.85 47.72% 62.76 94.40 48.82 1.34% 1.716%® 1.94 2.04 1.83*
Arian Babolsar 20.49° 83.27* 123.5* 188.2 89.84* 16.05 46.56" 65.81 99.91 50.32 1.28° 1.806* 1.88 1.89 1.79%
Ross 308 21.70* 78.43° 114.6° 180.7 85.96° 15.75 50.07* 62.23 94.44 49.21 1.38* 1.603° 1.86 1.93 1.75°
SEM 0.324 1.281 1.993 3.207 0.991 0.284 0.906 1.261 2422 0.556 0.019 0.036 0.045 0.061 0.017
Sigmgr
Probiotic
No additives 20.61° 76.92° 112.3° 174.7° 83.13° 15.28° 48.88 59.96° 85.67° 46.71° 1.35 1.620 1.88 2.11 1.78
Primalac 20.20° 80.80% 118.1 184.7% 86.95° 15.20° 47.21 62.69° 99.57* 49.32* 1.34 1.728 1.89 1.86 1.76
Biocell 22.26* 82.81* 124.8* 190.1* 91.40* 16.46* 47.71 65.85* 100.08* 50.77* 1.35 1.748 1.90 1.91 1.80
Lactofeed 21.33% 84.69* 125.4* 190.8* 91.91* 16.61* 48.66 65.90* 99.67* 50.99* 1.29 1.738 1.91 1.95 1.81
SEM 0.374 1.479 2.302 3.709 1.145 0.328 1.046 1.456 2.797 0.642 0.022 0.041 0.052 0.070 0.02
AgwX Sgg
Strain X Probiotic
Arian Dizbad No additives 20.78 76.60 114.1 178.5 83.00 15.43 48.81 58.21 75.45 44.59 1.35 1.52% 1.89 2.45* 1.86*
Arian Dizbad Primalac 19.80 84.45 125.6 185.5 90.52 14.31 44.62 63.41 104.55 49.42 1.39 1.90° 1.98 1.78° 1.83%
Arian Dizbad Biocell 22.63 82.18 123.0 183.8 89.95 16.46 47.14 65.05 101.52 20.67 1.37 1,750 1.89 1.82° 1.79%
Arian Dizbad Lactofeed 21.24 85.64 126.5 197.4 93.52 17.21 50.33 64.39 96.10 50.60 1.23 1.692b¢ 1.98 2.12% 1.85*
Arian Babolsar No additives 20.18 79.04 120.3 182.6 87.48 15.01 46.89 64.27 92.85 48.48 1.34 1.733b¢ 1.88 1,99 1.81%®
Arian Babolsar Primalac 20.43 83.42 118.7 187.2 86.80 16.25 45.44 65.93 100.70 50.29 1.26 1.83 1.81 1.86% 1.73%
Arian Babolsar Biocell 20.38 84.44 131.1 197.2 94.11 16.13 45.57 65.93 100.92 50.31 1.27 1.87: 1.99 1.95% 1.87*
Arian Babolsar Lactofeed 20.97 86.16 124.0 185.8 90.95 16.83 48.32 67.09 105.15 52.21 1.25 1.783b¢ 1.85 L.77° 1.74%
Ross 308 No additives 20.87 75.12 102.6 163.1 78.92 15.38 50.96 57.40 88.72 47.08 1.36 1.602%¢ 1.86 1.874® 1.67°
Ross 308 Primalac 20.37 74.52 1100 1813 83.54 1503 5156 58.75 93.46 48.25 136 145 1.88 Lo4® 73
Ross 308 Biocell 23.77 8181 1202 1893 9013 1679 5043 66.56 97.82 51.34 142 Le 181 1os®  176%
Ross 308 Lactofeed 21.77 82.28 125.5 189.1 91.25 15.80 47.32 66.22 97.77 50.17 1.38 1.742b¢ 1.89 1.95% 1.82
SEM 0.648 2.561 3.987 6.414 1.984 0.569 1.812 2.522 4.844 1.112 0.038 0.072 0.089 0.122 0.035
P-Value
Strain 0.040 0026 0005 0236 0017 0745 0027 0107 0.102 0.151 0002 0001 0479 0229 0006
Probiotic 0.002 0004 0001 0012  0.001 0003 0637 0015 0.001 0.001 0.24 0119 0977 0094 044
Strainx 0.185 0.629 0.142 0.378 0.132 0.165 0.217 0.586 0.219 0.400 0.153 0.012 0.719 0.035 0.007
Probiotic

A te Table 2. Effect of strain type and probiotic type on growth performance of broiler chickens

yyv ool (P<e/40) s jixo glas adimd (LS oty )3 dilie pé 39> :A-C

YYA  **Means within the same row indicated by different letters are significantly different (P<0.05).
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yY0 de Los Santos ef al., ) cusl 6dg) y5log,Sue Cunes 5 (wolidh Couy byl Caus 5 (165 oKty (So55lgs 348 JolSS 5 drmgs Judo &

YYs JJ.) L ;{u}uf alises &Iyl u.lf )9194.: ol il 39 w\)sl » ‘) ).sl N pimsiad (3939 33 099 J.sb‘ » l.mum”sl L)"‘ )l oslaiwl 1Y c(2005

YWY godd pmesd obyiSh slaes 3l lawgi 158 039y 13 5 00l jgyiam (15168 oiwd (slaes 3l lawgi ¢ Jled G dlgo g4 g o3y sLSlu

VWA oaiS Wy slasiSh jled iolidl o pH idlS 4 oo g S5 5 qsddes J18 g sladuw] (pl ables o 418 Gy sladwl W)gs
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(Galdeano et al., 2019
FY B YD (S50, YV B VF (elojoy 5 (wly 9 cwol dow o ail30y g9 Linl3dl uSile oS ol (L zuls «ialos] opl (sloaidl b guwen
Saugm (50 goo 50 a5 dad o i oySen g k) zls 8l ;I (Samadian ef al., 2023) cuwl 034 WSS 050 IS 5 (5595
» {Lotfan ef al., 2010)513 (559, V=F) (by92 0)9> Jsb )> (55 sladrg (1 (g Rl )y oo (Spgipor/ 5 5150)9)
G55 Slaar gy S Bras 53 £y gt Slgigal Saisman 09581 b Kdmgh oS> ladlas o b Sl @l L 3815
088 3 b g Jlad psd o obySb Sgugp 99958] &S dad o i b img s (Kafilzadeh and Safari, 2003) 15,5 saaliv
Ay Gials8l b bS5 opl cpicron J(Rahmani and Speer, 2005) 5l JWis 4 1) 3,Slos dg0 PH ialS b 5 2445 o0 035y (29,540
4 e 4o 40 o (Angulo ef al., 2020) ok sl 350 caw (Hazrati ef al., 2020) 5)leS cél 15 Jbo (slapuslSlg e
590 4lds ¢ b iSL Saugy o5 4 by e calise Gl gols )5 cglas cle Yl (Al-Mutairi et al., 2020) 35 o ()59 (ial33)
oy 3 o)l g b anslio ) wly drge 5 YL Ses had <o s (Safari Samani et al., 2014 ) w3l 0 03 p g95 g o3l
e bas o ps uizmen ol 0l )5S (Samadian ef al., 2023 ) o) Sea 5 bdos bws (Sia, VAL YY o (5o, VY U
sloasl uen (Yousefi ef al., 2024) col oxd (5,155 VEV XA Loly slodsgs 13 9 VOO [bygp pgd dian > oyl (cladsgs
g Gy i g ey ey Sloaiin > pl) g b duglio 3 o)l slar g S s oy GRS By ol
Cord 3 Syl g 93 ol boloe o7 i VeSS usbasls 5 el usheol SSigmon (sp b OSed 5 jopel e il Gran 53

.(Bahrampour e al., 2020) 15,55 oanlivo (Sje, YO LYY o (S50, VIV UV o 0 Shyes Jas

O st (S dosl,s
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B9 9 JgpudS CIE (a8 0,5 adngn 13 (153 megd] ol (I3 o Al e 4 G Juoge Sgmg g 5l 03t
W odnlie 855 Y Sgugy g bl glajlos b duslio 0 SVl y Saugy (gab> 0y bodd 4ix slrdsgs o 35 o5 JBS L

SVl SSgugp g 20ld slajles b awolio )3 LDy 13 3L (JB b (89,90 w0l s 1898Y Sgmg 4385 puimodd
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! Bacillus subtilis
“Bacillus coagulans
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855 )5 Sgmgy g g bite 1 5L o6 AST g HDL LDL by yelS 5 cJgyiulS” (JS (35ig 2 ccomegdl 3595 (o
Chle  Sosnan 293l b pas alpl le Jlod & Cllge oMo 1> oo padld gl & 55 lesdsn sloasls
1S sy ite (s LiBsS slbdngr opr ) Saismsyy kb odlitl pabaw 45l ] skind L5 1S (glaprsl olewdly
Sipmgp Gilises zslaw 53581 b 45 55,5 355 (Rezaei ef al., 2013) o))Sen 5 gld) pols cloasl b sllas .ol asls
10 o L ond 4335 gladrgr )> JopdS (lie (S 5 4Bl (il s Jo il gaw (1355 slraage oy > SYlauy
oy 3> arligw wgluwl SSmgy 03958 (Sugiharto ef al., 2018) -, San § ¢S g (sadllae p3 dol Cowd & Sigugy oy
0> omesdl § JS g <ol Ll )55 sl 8 LDL § HDL ey puurlS (55 ¢ Jg tanls Cle )3 (gl sine gl (2565 (slacns>
3 e (Stpor Slls 5> (135555 o] 5 by g b oy posd] Gl Al 4y dagi b8l (Rl aals 09,5 b auglio
9 opp bl il cel cul (Son Jwogn Sigugy b odd 435 cladsgs ) puegdl 5V clale (De Ridder et al., 2012)
chle (ials cow (1065 sladege (S0 > SSigngn JoSo pol> ddllao i b gupd 29 (1065 (sladegr )3 by Cae puw don
Jrwge)9 )5 SSgngn JoSo (Kamboh, 2018) cdl (il o5 JS ngn 5 S5 chale bl udS s pualSi6 5 5 Jgyuads
2yl cilhe pols cadlbe gl b a5 (Khabirov et al., 2021) 15,5 sals 09,5 b duslie )3 oprogd] clale (cao > VY iol58l el
Sdsine ©gli5 g 93 (o (S S asld Clale 8L (il Jewge g Sgmgn (129381 b (ot JS (g 9 5o clals ( Jlie
Samadian ) 3 (L5 )l e S5l ol 9 sl s 99 o el 5 JsynelS SIS S et e 0l gl b Lslyen el

D38 Gygo dygw 53 o ol e sl yadls bl p0 gpde Gladss U el W Jb cpl b (et al., 2023

S TV 3 i lars S plapasls clald y Sgngn 5 4w ST s
Table 3. Effect of strain and probiotic on the concentration of blood indices in broiler chickens at 42 days of age.

ol 5l GLU ALB TP CHOL TG HDL LDL AST ALT
Effects (mg/dl) (g/d]) (g/dl)  (mg/dl) (mg/dl) (mg/dl) (mg/dl) un (uny
Qg

Strain

Arian Dizbad 211.6 7.88 3.12 135.4 57.70 43.46 81.77 229.8  33.33®
Arian Babolsar 200.3 7.26 3.06 141.8 60.29 43.25 85.64 246.5 28.75°
Ross 308 188.8 7.46 3.23 136.1 52.88 44.09 81.14 248.4 36.79°
SEM 7.295 0.282 0.097 2.910 2.155 0.988 2.938 13.89 1.74
Ssngr

Probiotic

No additives 193.5 6.84° 3.10 143.3* 56.21 48.51* 88.66" 233.2 36.22
Primalac 197.8 7.10% 3.01 127.5° 63853 44.97® 73.58° 247.2 32.99
Biocell 203.4 8.24* 3.37 139.3%® 60.24 42.50% 82.08° 2262 29.50
Lactofeed 206.3 7.95% 3.07 140.8* 57.75 38.43¢ 87.10° 259.6 33.11
SEM 8.423 0.325 0.113 3.360 2.489 1.141 3.393 16.04 2.011
Ao X Signtg s

Strainx Probiotic
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Strain Probiotic

Arian Dizbad No additives 215.2 6.81 333 136.4 54.87 49.36 87.19 200.6  37.14®
Arian Dizbad Primalac 223.4 7.88 2.77 124.7 58.39 41.46 71.60 2386  39.16"
Arian Dizbad Biocell 218.5 8.83 3.40 141.1 60.08 43.58 80.01 237.6  22.34°
Arian Dizbad Lactofeed 189.4 7.99 2.96 139.2 57.45 39.46 88.29 2424 3467
Arian Babolsar No additives 196.8 6.65 2.93 146.3 66.86 48.98 88.98 2436  28.60%
Arian Babolsar Primalac 191.0 7.04 3.07 127.3 54.13 45.70 75.97 240.0  22.80°
Arian Babolsar Biocell 193.3 8.05 3.14 151.8 62.57 40.12 96.67 2241  35.07®
Arian Babolsar Lactofeed 220.2 7.29 3.11 141.8 57.60 38.22 80.94 2782  28.52%
Ross 308 No additives 168.5 7.08 3.03 147.3 46.90 47.18 89.81 255.6  42.93°
Ross 308 Primalac 178.9 6.39 3.17 130.6 48.35 47.76 73.17 263.0  37.00®
Ross 308 Biocell 198.5 7.83 3.57 125.1 58.07 43.80 69.54 216.7  31.08"
Ross 308 Lactofeed 209.2 8.57 3.15 1413 58.21 37.62 92.06 2583  36.15%
SEM 14.59 0.563 0.195 5.821 431 1.976 5.877 2717.8 3483

P-Value

Strain 0.097 0.293 0.474 0.241 0.057 0.825 0.508 0.585 0.008

Probiotic 0.712 0.010 0.122 0.009 0.305 0.001 0.013 0.468 0.147

Strainx Probiotic 0.186 0.475 0.436 0.130 0.256 0.245 0.092 0.842 0.007

<5 TG Jgyuds :CHOL (JS (p559y TP o] AALB (8918 :\GLU .ol (P<+/+0) jl5 gme oglss okt jLis 9w sb 50 aliie pué chgy> :a-C
#¢Means within the same row indicated by different letters are significantly different (P<0.05).

GLU: Glucose, ALB: Albumin, TP: Total protein, CHOL: Cholesterol, TG: Triglyceride, HDL: High density
lipoprotein, LDL: Low density lipoprotein, AST: Aspartate Aminotransferase, ALT: Alanine Aminotransferase.

039, poali] (299 )0 Currod 9039, P93} (ewlitidn
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Sgmgn 91> oy 45 ol drgm )3 55 €] it g (P<+/+0) 392 )l dme p5355 50 £65)] 2 Sgmg 9w Jlite 1.l s
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HWidgazs dslllas 45 .(Uni et al., 2000) 5)l> (gdso dlgo i g (45165 13 Loto Lids Cay yS Goe 5 (2o 4l )0 pusd 465 1o bl o

Do Y3 ze 039 (wlibcou ) p (CSSgysld 5 9563 ¢5e5 L) Kaugy &4 ,3l (Mohmood Tabar et al., 2017) ) Kon o
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Table 4. The effect of strain and probiotic on the morphology and microbial population of broiler intestine at 42-d

039y (lidcsn) 29550 Canex
il Intestinal morphology Microbial population
Ef);e cfs in Jeb in oo S S Gos S dde Gy Ol
Villus height ~ Villus width Crypt Depth  ¢)S e« Adsorption Coliforms  Lactobacillus
(pm) (pm) (pm) VH/CD' surface
A
Strain
Arian Dizbad 1560° 116.8 64.40 24.43 571.8 5.457%® 7.398°
Arian Babolsar 1570 1229 65.04 24.21 606.3 5.020° 6.970°
Ross 308 1599° 117.0 67.75 23.70 588.1 5.747* 7.455°
SEM 11.37 2.419 1.056 0.412 11.95 0.163 0.102
Sgnen
Probiotic
No additives 1533 112.6° 64.32 23.99 451.7° 5.930° 6.616°
Primalac 1631° 122.5% 65.80 2491 627.7° 5.327%® 7.420°
Biocell 1532° 124.1* 65.00 23.76 597.2¢ 5.028° 7.398°
Lactofeed 1610° 116.4% 67.80 23.80 588.4% 5.348% 7.663°
SEM 13.11 2.793 1.220 0.476 13.80 0.189 0.117
dge X Somgn
Strainx Probiotic
Arian Dizbad ~ No additives 1534 115.2 64.40 24.12% 554.6% 5.960 6.628%
Arian Dizbad  Primalac 162124 114.0 60.60 26.82° 580.9%¢ 5.427 7.403%°
Arian Dizbad  Biocell 1534 1254 63.80 24.19% 603.6% 4.783 7.704%®
Arian Dizbad  Lactofeed 15520 112.8 68.80 22.61° 548.3% 5.658 7.857*
Arian Babolsar No additives 1520¢ 110.0 60.56 25.11% 524.8¢ 5.954 6.043¢
Arian Babolsar Primalac 1571% 124.6 67.80 23.20% 613.4% 4.479 7.417%°
Arian Babolsar Biocell 15420 129.2 66.00 23.48%® 625.7% 4.679 6.854%¢
Arian Babolsar Lactofeed 1645 127.8 65.80 25.04% 661.2% 4.969 7.563%
Ross 308 No additives 15430 112.6 68.00 22.74° 545.8% 5.877 7.175%¢
Ross 308 Primalac 17017 129.0 69.00 24.72% 688.7° 6.075 7.440%°
Ross 308 Biocell 1520¢ 117.8 65.20 23.60% 562.3% 5.620 7.635%
Ross 308 Lactofeed 1633 108.4 68.80 23.76% 555.7% 5.416 7.569%
SEM 22.744 4.838 2.113 0.825 23.91 0.327 0.204
P-Value
Strain 0.048 0.139 0.069 0.447 0.137 0.010 0.003
Probiotic 0.001 0.018 0.220 0.290 0.001 0.013 0.001
Strainx Probiotic 0.006 0.058 0.092 0.019 0.002 0.180 0.047

!'Villus hei ght to crypt deep ratio

Gl (P<e/40) o ime glts onimd (LS (g sb )d il pé C3gy> :8-C

a¢Means within the same row indicated by different letters are significantly different (P<0.05).

l{ Gurod .—\5.)); u»)‘)f l) D.)ﬁ)u.e; 9 d.b.))’la.) Lgtbwﬁ PR ua>LuJ 932 &LQJ)I L}“JI)'LB‘ (Yakhkeshl et al., 2011) u‘)lgvo.tb 9 LS'“&’}U

Gl imgd ;30,8 518 |y aSamg s 5l edlaiwl 31 )3 039y (cwlid coy Claw dgue (Chamani, 2016) Sl ol adllas gols

Chichlowski ef ) 15,55 (5155 55 (adls 5 Cun,S Bos 5 glas)) Jas 5 (o)l e MBS Sy Saugp 3l oalizwl b (5,50

ubgS gladsgn (3 paibl g andjle )3 5y glas)l &S ol lis o (Taheri et al., 2010) o, Sen g (o ppll adllas gls (al., 2007
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5 (Gunal et al., 2006) | ,Kon 5 JUsS 3,8 oy il58l 39y 03,55 bl 0 Siaugy 45 SBL p 4 Cond Sgngp 048 bl
2 Syl 03g) 335 Cuod 13 sy )] 4 3 L oyl gl 9 63,5 o |y 03g) (olid E3u; 2 Sgmgn b osd JoSo sloo
)5 Gos Ll ¢y i) SRl el uglusligSY wly p digw L Jhicun) Bpae 28l Ll aall 09, 4 s (S, ¥Y
Jlail bls ys v jbcsj (sl s :SL (Ashayerizadeh ef al., 2016) 5445 o0 55 gdaw 13 (515 xe Cglds pas gy (aSld 53 dguty
B opl & (Abdelrahman ef al., 2014) 1S’ o Jil 1) 039y bl Syt (slaods pS g 48 o <ol g 5lows sla Jole b 035 o
Mohmood ) (6,5 aalllas ;3 .95 o el ceoMas il 31 g vy o sl L2lS ] (o )3 9 039y blbe & 16 5lew (sla Jale Jlasl @il
03y p5355 5 sy Jobo Liali8l & e ( ieS sladngr oy 10 SYlosp Kisugy jl edlitwl a5” 5,8 5155 (Tabat et al., 2018
b 335 > o spie csiie Sye i I S 2 5 S5 e I el Canl 035, 0 (s e o ol e 5 S5
Ailioe pimgR cnl claaidl

dage Jlie 3l gl sl ond 00l L5 ¥ g 53 (S30) ¥V s 3 (2555 sladgr 039 poill (9,800 Camar  (otles] sloylo
252 ol e B8 )3 JesliiSY (slais Sl Cuman (s 5 (P</+0) 092 o sine osliuslsiSY (2950 Cumez 32 Sismgyn 9
oS bl )l g (B 5 (999381 (gt 5 s e SBNy 41 Cond & A5 oaliie W BGIY Sismgn ol 0 b odd 4
PASS (29550 Cuner p Sgmgy 9 g Jlite S1.Cully ()3 dine BT 0351 03,5 Bpae Juoge 9 (59938] o 59l sbo 0>
bl (5 o gt M)yl o)l 4 s & b pdaltie oy g 3 8 IS Cumer i o Jb o0l b bl () bixe ]
(P<120) 23,5 £ 8IS Cupmon il crge (339381 (o Jlowd 4 Sl Jwogn Sigmgy I elis

(5305 2olio 15 & 306 Lo oS 15l oo (1 oY) S5V sl o (slacs ST S8 035 13 35250 s 55 e
plo Gy owb pH &8 el Jb 3 cpl S Joos |y ansul 51 oV a5 )3 algs o o) b olpen g At lacslyaung S 51 clsY
S5 S 2 ao 2sb )  auligSY o 131 (ol (Haghighi ef al., 2005) coul o258 ag 38 ahas J lags Sl
(29,590 Cunex &S 13,5 4lo (Bibbo ef al., 2016) ,Ken 5 g0 (Chen et al., 2012) 545 o youlo 3, Slos 20 g0 155 lows
Cna yuuid 3 (ooken G (I8 0y oS 35 35 daimo Jalge (0 3 48 3,8 o 31,8 aome 5 Sf Jale 93 13b o ) ol
AP o Seij Sloogad (plplh 039 LSy Cilisee glaslass (sl okl 3)90 02 Sy &Sl 4 i b pols addllas 3 )15 (9,54e
OI)K“’J" 9 L;;La"')ﬁ ‘)‘9“” aslllas C"L" S » A’3)f L"’J‘"‘“bﬁ\‘[ Cumo> L)“"I)B‘ L e J*‘39:5Y ‘-<-‘-’}*"9)’ )""L’ O g u*")
odnlie (il a5 Sl Sl s S P L S oK calisie sladyguw (29,500 Curen o (Jolas (Varmaghany et al., 2020)
O b (29,550 1518 (50055 5 039 (5290 Cmo )3 e Dl 2wl b bl 5 5o g pld 3155 olKsd 1 InSgmg L0255
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