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2- Competitive Exclusion



44

033, STl ol rals g LoghawlgSY (251 Conex
VST

‘53‘.))..\.3 9 )&m.»

plexl C}Mb oKisls G‘Ln Colex L gy Q—.’.‘
9 85 oBails piome (lggune 5| Ay (ns 45 285
CSph prome Sopde Sl ized il Josay S
Sdsmsn 9 Sigmgn (el Cgz 4 4ds LlKiy
lise Joo a0 (6,155 olow dilonas (iag3 5L 3550

WWAD Gl 5 e VY oyles [ Jlo ol Sladss slodngyy

S5 0oy Jubl sladshe @ o)l slags ST
OIS oiws )3 Lo 1S (nl 2SS g 09903 (55T ol
O ) anles s,
50 hid basge o Slae ols lid gudow opl @l
byl wslle 30 cow (hygn o2l oy
B O 4 ) Cens ohga) Ssmgn 9 SSems
o9 ,See Cumex g (el b p S0l 88
a5 GlisS @ il (g s dedgw Sl 46S 009,
Loy ks 4 Ssmen 9 SSemsn )l ool

Gl doaz g pol ol sgape Sl bylie )90

&bw

1. Awad, W.A., K. Ghareeb, S. Abdel-Raheem and J. Béhm. 2009. Effects of dietary inclusion of probiotic
and synbiotic on growth performance, organ weights, and intestinal histomorphology of broiler chickens.
Poultry Science, 88: 49-55.

2. Bai, SP., AM. Wu, X.M. Ding, Y. Lei, J. Bai, K.Y. Zhang and J.S. Chio. 2013. Effects of probiotic-
supplemented diets on growth performance and intestinal Immune characteristics of broiler chickens.
Poultry Science, 92: 663-670.

3. Baurhoo, B., F. Goldflus and X. Zhao. 2009. Purified cell wall of Saccharomyces cerevisiae increases
%%te%i;)n againgt intestina pathogens in broiler chickens. International Journal of Poultry Science, 8:

4. Bedford, M. 2000. Removal of antibiotic growth promoters from poultry diets: Implications and strategies
to minimize subsequent problems. World's Poultry Science Journal, 56: 347-365.

5. Bozkurt, M., N. Aysul, K. Kucukyilmaz, S. Aypak, G. Ege, A. U. Catli, H. Aksit, F. Coven, K. Seyrek,
and M. Cinar. 2014. Efficacy of in-feed preparations of an anticoccidial, multienzyme, prebiotic, probiotic
aé\gg herbal essential oil mixture in healthy and Eimeria spp.-infected broilers. Poultry Science, 93: 389-

6. Cheema, M.A., M.A. Qureshi and G.B. Havenstein. 2003. A comparison of the immune response of a
2001 commercial broiler with a 1957 random bred broiler strain when fed representative 1957 and 2001
broiler diets. Poultry Science, 82: 1519-1529.

7. Duncan, D.B. 1955. Multiple range tests and multiple F test. Biometrics, 11:1-42.

8. Faber, T.A., R.N. Dilger, M. lakiviak, A.C. Hopkins, N.P. Price and Jr, G.C. Fahey. 2012. Ingestion of a
novel galactoglucomannan oligosaccharide-arabinoxylan (GGMO-AX) complex affected growth
performance and fermentative and immunological characteristics of broiler chicks challenged with
Salmonella typhimurium,. Poultry Science, 91: 2241-2254. ) .

9. Fuller, R. 1989. "Probiotics in man and animals. Journal of Applied Bacteriology, 66: 365-378.

10. Gagdgia, F., P. Mattarelli and B. Biavati. 2010. Probiotics and prebiotics in animal feeding for safe food
production. International Journal of Food Microbiology, 141: 15-28. . o
11.Gibson, G.R. and M.B. Roberfroid. 1995. Dietary modulationof the human colonic microbiota:

introducing the concept of prebiotics. Journal of Nutrition, 125: 1401-1412.

12. %Igrgozrgbg/l .S. and J.J. Ferretti. 2003. The thin line between gut commensal and pathogen. Science, 299:

13.Higgins, S.E., G.F. Erf, J.P. Higgins, S.N. Henderson, A.D. Wolfenden, G. Gaona-Ramirez and B.M.
Hargis. 2007. Effect of probiotic treatment in broiler chickens on intestinal macrophage numbers and
phagocytosis of salmonella enteritidis by abdominal exudate cells. Poultry Science, 86: 2315-2321.

14.Huang, R.L., Z.Y. Deng, C. Yang, Y.L. Yin, M.Y. Xie, G.Y. Wu, T.J. Li, L.L. Li, Z.R. Tang, P. Kang,
Z.P. Hou, D. Deng, H. Xiang, X. Feng Kong and Y.M. Guo. 2007. Dietary oligochitosan supplementation
enhances immune status of broilers. Journal of the Science of Food and Agriculture, 87: 153-159.

15. Kalsum, U., H. Soetanto Achmanu and O. Sofjan. 2012. Influence of a probiotic containin
Lactobacillus fermentum on the laying performance and egg quality of Japanese quails. Internation
Journal of Poultry Science, 11: 311-315.

16.Kim, G.B., Y.M. Seo, C.H. Kim and |.K. Paik. 2011. Effect of dietary prebiotic supplementation on the
performance, intestinal microflora and immune response of broilers. Poultry Science, 90: 75-82. )

17.Lee, K.W., SH. Lee, H.S. Lillehoj, G.X. Li, S.I. Jang, U.S. Babu, M.S, Park, D.K. Kim, E.P. Lillehoj,
A.P. Neumann, T.G. Rehberger and G.R. Siragusa. 2010. Effects of direct-fed microbials on growt
gergormance, gut morphometry, and immune characteristics in broiler chickens. Poultry Science, 89: 203-

1

18.|\/_Iidi||i, M., M. Alp, N. Kocabaglh, O.H. Muglali, N. Turan, H. ilmaz and S. Cakir. 2008. Effects of
dietary probiotic and prebiotic supplementation on growth the performance and serum IgG cocentaration
of broilers. Journal of Animal Science, 38: 21-27.



FA s w; ‘5L&:4>9> w)l; oKs ‘Sls)saﬁ)#j Sw‘ c.wl: sb)ﬂ.o&beuT .1991.7(.03 kSa.)saJs)J uS.u}u‘_gJ.: s_)‘f‘

19. Naseri Alavi, A., A. Zakeri, B. Kamrani and Y. Pourakbari. 2012. Effect of prebiotics, probiotics, acidfire,
rowth promoter antibiotics and synbiotic on humural immunity of broiler. Global Veterinaria, 8: 612-
17.
20.Ng, S.C, A.L. Hart, M.A. Kamm, A.J. Stagg and S.C. Knight. 2009. Mechanisms of action of probiotics:
Recent advances. Inflammatory Bowel Diseases, 15: 300-310.
21.NRC. 1994. Nutrient Requirements of Poultry. National Academy Press, Washington, DC.
22.Panda, A.K., M.R. Reddy, SV. RamaRao, M.V.L.N. Raju and N.K. Paraharg. 2000. Growth, carcass
characteristics, immune competence and response to Escherchia coli on broiler fed diets with various level
of probiotic. Archive fur G Iuclg<el kunde, 64: 152-156.
23.Sdlim, H.M., HK. Kang, N. Akter, D.W. Kim, JH. Kim, M.J. Kim, J.C. Na, H.B. Jong, H.C. Choi, O.S.
Suh and W.K. Kim. 2013. Supplementation of direct-fed microbials as an alternative to antibiotic on
growth performance, immune response, cecal microbial population and ileal morphology of broiler
chickens. Poultry Science, 92: 2084-2090.
24. SAS. 2005. User’s Guide. Version 9. SAS Ingtitute, Cary, NC.
25. Shashidhara, R.G. and G. Devegowda. 2003. Effect of dietary mannan oligosaccharide on broiler breeder
production traits and immunity. Poultry Science, 82: 1319-1325.
26.Silva, V.K., J. DellaTorreda Silva, K.A.A. Torres, D E. De FariaFilho, F. Hirota Hadaand V.M. Barbosa
De Moraes. 2009. Humoral immune response of broilers fed diets containing yeast extract and prebiotics
E;'&Bhe prestarter phase and raised at different temperatures. Journal of Applied Poultry Research, 18: 530-

27.Singh Sekhon, B. and S. Jairath. 2010. Prebiotics, probiotics and synbiotics: an overview. Journa of
Pharmaceutical Education and Research, 2: 13-36.

28. Sohail, M.U., M.E. Hume, J.A. Byrd, D.J. Nisbet, A. ljaz, A. Sohail, M.Z. Shabbir and H. Rehman. 2012.
Effect of suptplementation of prebiotic mannan-oligosaccharides and probiotic mixture on growth
performance of broilers subjected to chronic heat stress. Poultry Science, 91: 2235-2240.

29. Sohail, M.U., Z.U. Rahman, A. ljaz, M.S. Yousaf, K. Ashraf, T. Yaqub, H. Zenab, H. Anwar and H.
Rehman. 2011. Single or combined effects of mannan—olicr;osaccharides and probiotics supplements on the
total oxidants, total antioxidants, enzymatic antioxidants, liver enzymes and serum trace mineralsin cyclic
heat stressed broilers. Poultry Science, 90: 2573-2577.

30. Takahashi, SE., A.A. Mendes, E.S.P.B. Saldanha, C.C. Pizzolante, K. Pdlicia, R.R. Quinteiro, C.M.
Komiyama, R.G. Garcia and |.C.L. Almeida Paz. 2005. Efficiency of prebiotics and probiotics on the
performance, yield, meat quality, and presence of Salmonella spp in carcasses of free-range. Brazilian
Journal of Poultry Science, 7: 151-157.

31.Tellez, G., G. Nava, J.L. Vicente, A.M. Donghue, W.E. Huff, J. Balog, D.J. Donoghue, L.M. Sutton, S.
Higgins and B.M. Hargis. 2002. Evaluation of the effect of dietary Aspergillus sp. Meal prebiotic
(Fermacto) on pullet performance, intestinal strength, tibial diameter and tibial strength: Hatch to 30 days
of age. Poultry Science, 83: 60 (Abstract).

32.Vila, B., E. Esteve-Garcia and J. Brufau. 2010. Probiotic micro organisms. 100 years of innovation and
efficacy; modes of action. World's Poultry Science Journal, 65: 369-380.

33.Wong, JM.W., R. De Souza, CW.C. Kendall, A. Emam and D.J.A. Jenkins, 2006. Colonic health:
Fermentation and short chain fatty acids. Journal of Clinical Gastroenterology, 40: 235-243.

34.Yang, C.M., G.T. Cao, P.R. Ferket, T.T. Liu, L. Zhou, L. Zhang, Y.P. Xiao and A.G. Chen. 2012. Effects
of prabiotic, Clostridium butyricum, on growth performance, immune function, and cecal microflora in
broiler chickens. Poultry Science, 91: 2121-2129.

35.Yang, Y., P.A. lji and M. Choct. 2009. Dietary modulation of gut microflorain broiler chickens: areview
of the role of six kinds of alternativesto in-feed antibiotics. World’s Poultry Science, 65: 97-114.

36.Yang, Y., PA. lji, A. Kocher, E. Thomson, L.L. Mikkelsen and M. Choct. 2008. Effects of
mannanoligosaccharide in broiler chicken diets on growth performance, energy utilisation, nutrient
digestibility and intestinal microflora. British Poultry Science, 49: 186-194.

37.Yang, Y., P.A. lji and M. Choct. 2007. Effects of different dietary levels of mannanoligosaccharide on
growth performance and gut development of broiler chickens. Asian-Australasian Journal of Animal
Science, 20: 1084-1091.

38.Zhang, B., X. Yang, Y. Guo and F. Long. 2011. Effects of dietary lipids and Clostridium butyricum on
the performance and the digestive tract of broiler chickens. Archive of Animal Nutrition, 65: 329-339.



Research on Animal Production Vol. 7, No. 13, Spring and SUMMEr 2016 ..........c.ccccriririiinniiirniineniene et e eeriniens s sesennsesnen 0o 09

o Single or Combined Effects of Prebiotic and _ .
Probiotic on Performance, Immunity Response and Gut Flora of Broiler Chickens

Hossein Ebrahimi*, Mohammad Houshmand?, Mokhtar K hajavi® and Asghar Naghiha®

1 and 3- M.Sc. Student and Assistant Professor, Y asouj University
2- Assistant Professor, Y asouj University (Corresponding author: hooshmand@yu.ac.ir)
Received: November 4, 2013 Accepted: May 28, 2014

Abstract

In order to investigate the effects of probiotic, prebiotic and a mixture of these feed additives (at
different ratio) on the performance, immunity response and cecal microflora of broiler chickens, in
a complete random design, a tota of 360 ond-day-old broiler chicks (Cobb 500) were randomly
digtributed among 6 experimental treatments with four replicates. Experimental treatments (diets)
were: 1- a basal diet without any additive, as control (Ctrl) 2- basal diet added with prebiotic (Pre)
3- basal diet added with probiotic (Pro) 4- basal diet added with a mixture of probiotic and prebiotic
at ratio of 1:1 (M1), 5- basal diet added with a mixture of probiotic and prebiotic at ratio of 2:1
(M2), 6- basal diet added with a mixture of probiotic and prebictic at ratio of 1:2 (M3). Probiotic
and prebiotic were added to diets in amounts as recommended by producer. During 42 d rearing
period, birds were fed starter and grower diets form 1 to 21 and 22 to 42 days of age, respectively.
Performance traits were measured weekly. On d 21 and 42, one bird from each replicate pen, was
slaughtered and cecal content was collected, under sterile condition, to determine the E. coli and
Lactobacillus count. In addition, immunity respose to SRBC was measured at the end of the
experiment. Data were subjected to one way analysis of variance, by SAS sotware. The results
indicated that in the starter phase, birds fed diets M1 or M3 achieved more gain compared to the
control group (P<0.05). At the same time, feeding with M1 diet resulted in a better FCR than the
control group (P<0.05). Significant differences were not observed for performance traits in the
finisher phase or whole period (1-42 d of age) of the experiment. All supplemented diets had more
total antibody titer against SRBC compared to the control group, at the end of the experiment
(P<0.05). Also, IgM titer was higher in al supplemented treatments (except for Pre) relative to the
control group (P<0.05). On d 21, lactobacillus number was higher in Pre, M1 and M3 treatments
than the control (P<0.05). Also, at the end of the experiment, all supplemented tretments (except for
Pre) had higher count of lactobasillus compared to the control group (P<0.05). On d 21, E. coli
count was significantly not influenced by experimental treatments, but significant reductions in
E. cali content were observed for Pre and M1 treatments compared to the control group at 42 d of
age (P<0.05).

Keywords: Broiler, Gut microflora, Immunity response, Prebiotics, Performance, Probiotics
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