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Abstract
The objective of this study was to evaluate the effect of aqueous EM supplementation to broilers on the performance,
immunological and histological status of broilers. A total of 60 unsexed day old broilers (Ross 308) were assigned randomly in
two equal groups (treated and control groups 30 birds 15/each replicate) reared on controlled system for 5 weeks. Ten ml/ liter
of EM solution was only added to drinking water of the treated group (T2). Blood and performance parameters included body
weight gain, feed consumption and feed conversion ratio. As well as estimation of differential leucocyte count. Immunologic
criteria involved measurement of relative weights of spleen, thymus and bursa of Fabricius of necropsied birds. The results
showed a positive significant effect of EM on the body weight of the treated group which was clear during the 3rd to the 5th
week of the trial. There was significant difference in feed consumption and feed conversion efficiency between the two groups.
However, the latter parameter had the most notable significance. Increased lymphocyte percentage, increased jejunal villus
height and crypt depth as well as increase in goblet cell count were observed in the treated group.
Keywords: Effective microorganism; Broiler performance; Immunological status; Jejunal histology.
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 عل صحة وانتاجية فروج اللحمEM دراسة استخدام المتعضيات الفعالة
٣

 و عمار غانم محمد٢ سعد كليمان عبد،١ضياء محمد طاھر جوھر

، كلية الطب البيطري، فرع التشريح٣ ، كلية الصيدلة، فرع االدوية والسموم٢ ، كلية الطب البيطري، فرع الصحة العامة البيطرية١
 العراق، الموصل،جامعة الموصل
الخالصة
 على االداء اإلنتاجي والحالة المناعية والنسيجية ألفراخ فروجEM الھدف من ھذه الدراسة ھو لتقييم تأثير اضافة المتعضيات الفعالة
 حيث وزعت عشوائيا على مجموعتين متساويتين )مجموعة، غير مجنسة وبعمر يوم واحد٣٠٨  فرخة من نوع روز٦٠  استخدمت.اللحم
 الى ماءEM لتر من محلول ال/ مل١٠  حيث تم اضافة. مجموعة( ولمدة خمسة اسابيع/ مكرر١٥  بواقعT2  ومجموعة معاملةT1 سيطرة
 تم حساب معاير الدم والمعايير االنتاجية التي تتضمن معدل الزيادة الوزنية ومعدل استھالك العليقة.(T2) الشرب لمجموعة المعاملة
 باإلضافة الى العد التفريقي لكريات الدم البيض والقياسات المناعية والمتضمنة حساب االوزان النسبية للطحال،ومعامل التحويل الغذائي
 على معدل وزن الجسم لمجموعة المعاملةEM  اظھرت النتائج وجود تأثير معنوي موجب لل.وغدة التوثة والفايبريشيا للطيور بعد الذبح
 وكان ھناك اختالفا معنويا في معدل استھالك العليقة ومعامل.( والذي كان واضحا خالل االسبوع الثالث والخامس من التجربةT2)
 كما لوحظ اختالف معنوي بزيادة النسبة المئوية للخاليا اللمفاوية وزيادة ارتفاع وسمك الزغابات المعوية.التحويل الغذائي بين المجموعتين
.للصائم وزيادة اعداد خاليا كوبلت في مجموعة المعاملة
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chicks (Ross 308) were assigned randomly in two equal
groups (30 birds, 15/ each replicate) as control T1 and
treatment groups T2. The birds were reared on deep litter
system. Feed and water were provided ad libitum
throughout the experimental 5 weeks period. The chicks
were fed on standard rations supplied by a local factory
which met their feed requirements table (1) (27).

Introduction
Increased bacterial resistance to antibiotics in patients
had caused an augmented public and governmental interest
in eliminating sub-therapeutic use of antibiotics in
livestock. Such practice had urged to find alternatives to
administration of antibiotics for poultry production, which
have probiotic action in these animals. (1). Initiately,
probiotics are live microorganisms, which when consumed
in adequate amounts; confer supporting healthy effects on
the host (2). Recently, there are several researches on
feeding of Lactobacillus spp. to livestock (3).
Consequently, probiotics have different protective
mechanisms, it may increase resistance to infection (4), or
promote the growth (5-7), or having prophylactic effect (6).
It has a role in promoting growth rates by improving feed
efficiency (7) with subsequent of animal health
improvements (8). Furthermore, probiotics have positive
effects on the main physiological functions of the
gastrointestinal tract, reflected by better digestion,
absorption and metabolism (9). Effective using of
probiotics were widely investigated on the mucosal immune
system (10,11), on the immune organs (12), on the
intestinal epithelium (13-16), on the increased lymphocyte
(17), on the increase of the phagocytic activity of
leukocytes and the phagocytic index in broilers. (18).
On the histological section of GIT of broiler chicks
probiotics act as crypt cells proliferation of small intestine
(19), increased the jejunal villus height (20), ileal villus
height (21), and the number and depth of crypts (22,23).
Many reports had supported the idea that the use of
prebiotics can lengthen villi within the gut as well as their
influence on the length of the gut (24).
However, there is still lack of information regarding the
efficacy and beneficial effects of EM in poultry.
EM were innovated in Japan as a new technological
advance constituting of 70 to 80 of different types of
beneficial microorganisms contributing to the wide range of
applications. The principal organisms of EM are usually
five; photosynthetic bacteria (phototrophic bacteria), lactic
acid bacteria, yeasts, actinomycets and fermenting fungi
(25).
There are several defensive proposed mechanisms of
EM actions (26).
The objectives of the current study was to evaluate the
effects of supplementing broiler′s diet with EM as water
probiotic additive on the performance, immunological and
histological changes of intestinal linings of broilers.

Table 1: Feed composition (Kg).
Corn
Wheat
Barley
Soybean Meal (48%)
Fat
Ground Limestone
Calcium Phosphate (20% P)
Iodized Salt
Vitamin: mineral1 premix
Methionine
Calculated analysis
Crude Protein
Digestible protein (%)
Crude Fat (%)
Metabolized Energy (kcal/kg)
Calcium (%)
Av. Phosphorus (%)
Sodium (%)
Methionine (%)
Methionine &Cysteine (%)
Tryptophan (%)
Lysine (%)
Threonine (%)

Starter Grower Finisher
26.8
54.3
50.6
20.0
17.4
27.0
20.0
27.0
23.0
17.0
1.7
1.0
1.0
1.6
1.5
1.5
1.5
1.5
1.5
0.3
0.22
0.3
1.0
1.0
1.0
0.10
0.08
0.10
22.0
17.7
5.9
3060
1.00
0.42
0.17
0.48
0.82
0.31
1.25
0.94

18.0
14.4
3.4
3022
0.95
0.41
0.17
0.38
0.65
0.25
0.93
0.75

16.1
12.9
3.4
3050
0.96
0.41
0.18
0.37
0.61
0.22
0.78
0.65

Liquid form of EM product (Alannam company for
natural agriculture, Tortuous–Syria under the supervision of
EMRO Japanese institute - Okinawa-Japan) was used. EM
stock solution is formed from Lactic acid bacilli:
Lactobacillus plantarum; L. casei Streptococcus Lactis.;
Photosynthetic bacteria Rhodopseudomonas palustris;
Rhodobacter
sphaeroides,
Yeast;
Saccharomyces
cerevisiae; Candida utilis torula, Pichia jadinii;
Actinomycetes; Streptomyces albus; S. griseus and
Fermenting fungi; Aspergillus oryzae; Mucor hiemalis.as
described by the manufacturer.
EM was administered at a rate of 10 ml/liter of drinking
water as shown in T2.
The birds were reared on typical controlled
environment. The birds were vaccinated against Newcastle
disease at the 8th day and Gumboro disease at the 15th day
of the experiments.

Materials and methods
The study was conducted at the farms of the College of
Veterinary Medicine/ Mosul University, during the period
1st/10 till 5th/11 2012. A total of 60 unsexed one day old
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Performance criteria included weekly estimation of
body weight gain, feed consumption and feed conversion
ratio. At the end of the experiment all birds were necropsied
and blood samples were obtained for differential leucocyte
count as well as determination of relative weights of spleen,
thymus and bursa of Fabricious.
Jejunal samples were cut 4 cm length and were fixed in
10% buffered formalin saline and were prepared for routine
histological study as mentioned by (28).

Results
Body weight
A significant increase (P<0.05) in the body weight gain
at the end of the experimental period was observed in the
treated group T2 comparing with the control group T1 as
mentioned in table (2).
Feed consumption and conversion
Feed consumption was significantly (P<0.05) different
in T2 as compared with T1 which was seen over all periods
of the experiment (table 3). There was a significant
difference (P<0.05) in feed consumption between the two
groups in favor of the second group T2 (table 3). Among all
productive parameters studded, feed conversion efficiency
had the most notable significance.

Statistical analysis
Data were presented as means ± S.E. and were analyzed
using two way analysis of variance (ANOVA) using
significant level of (P <0.05). Specific group differences
were determined using Duncan’s multiple range test as
described by (29).

Table 2: Weekly body weight and body weight gain in the two groups of broiler chicks.
weekly body weight (g)
week
T1
T2
1st
127.1 ± 3.33
129.1 ± 2.24
2nd
346.5 ± 7.99
347.18 ± 7.35
691.8 ± 22.1
779.8 ± 13.21 *
3rd
4th
1260.5 ± 36.87
1444.5 ± 18.6 *
5th
1758 ± 34.52
2019.8 ± 63.7 *
M±SE for 15 bird/group, * significant at (P<0.05)

body weight gain (g)
T1
T2
81.652 ± 3.07
82.94 ± 2.1
216.0 ± 7.11
218.1 ± 7.95
347.8 ± 23.83
437.3 ± 16.34*
568.8 ± 38.28
664.8 ± 24.02
497.5 ± 47.89
575.3 ± 70.59

%from T1
10.1
10
12.5
11.6
11.5

Table 3: Weekly feed intake and feed conversion of the two groups of broilers.
Feed intake (g)
T1
T2
1st
113.2 ± 4.03
113 ± 4.62
2nd
394.3 ± 24.25
378.8 ± 10.48 *
638.14 ± 15.3
593.1 ± 7.80 *
3rd
845.71 ± 5.81
965.8 ± 25.6 *
4th
5th
754.29 ± 9.32
844.3 ± 20.66 *
M±SE for 15 bird/group, * significant at (P<0.05).
week

Differential leucocyte count
There was only a significant increase (P<0.05) in the
lymphocytes percentage of the treated group T2 as
compared with the control group T1 (Table 4).

Feed conversion(g/g)
T1
T2
1.40 ± 0.003
1.37 ± 0.003 *
1.81 ± 0.003
1.73 ± 0.003*
1.85 ± 0.003
1.37 ± 0.003 *
1.49 ± 0.003
1.46 ± 0.003 *
1.52 ± 0.003
1.47 ± 0.003 *

Relative weight of immunity organs
There was an increase in the mean relative weights of
bursa of faibricios and thymus of the treated group.
However no difference was noted in the relative weight of
spleen of the two groups (Table 5).

Table 4: Differential leucocyte count in two groups of broiler chicks.
Groups
Basophil %
Eosinophil %
T1
2 ± 0.43
0.28 ± 0.18
T2
1.3 ± 0.3
0.23 ± 0.2
M±SE for 15 bird/group, * significant at (P<0.05)

Heterophil %
25 ± 1.6
22.1 ± 1.29
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Monocyte %
15.85 ± 1.2
13.66 ± 1.02

Lymphocyte %
56.85 ± 2.6 *
62.55 ± 1.46
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Table 5: Mean relative weight of immunity organs of the
two groups of broilers.
groups
T1
T2

Table 6: Villi height, crypts depth and goblet cells count in
the two groups of broiler chicks.

organs (weight, gm/100gm)
spleen
Bursa
Thymus
0.0800
0.183
0.351
0.0600
0.193
0.357

Group
Parameters
T1
T2
Villi height/µm
395 ± 29.72
449 ± 3.9 *
Crypts depth/µm
42.9 ± 0.4 63
52 ± 0.63 *
Goblet cell count/mm²
43.5 ± 0.45
50 ± 0.33 *
M±SE for 15 bird/group, * significant at (P<0.05).

Villus height and Crypt depth
Significant changes (P<0.05) in the mucosal
architecture in terms of increased jejunal villus height and
crypts depth as well as increased goblet cell counts were
observed in the T2 as compared with T1 (Table 6) and
(Fig.1 and 2).

Fig. 2: Cross section in the jejunum showing the difference
the goblet cells number (arrows) and the severity of
reaction in control group T1and treated group T2. PAS
stain. 350 X.
Discussion
It was found that body weight gain was greater in
broiler treated with EM than those consumed water free of
EM at (P<0.05) significant level. Such increase may be
attributed to enhancement of feed utilization efficiency as

Fig. 1: cross section in the jejunum showing the difference
in villi height and crypt depth in treated group T2 and
control group T1. H&E stain. 145 X.
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reflected by improved in feed conversion ratio observed in
the study. These findings conformed with those of (30-34)
who showed that live body weight was significantly greater
in all groups treated with different types of probiotics
compared with the control group. The best weight gain in
broiler treated with specific type of probiotics could be
related to better digestibility of crude protein and crude
fiber found by (31).
Feed intake was observed to be more in T2 group. There
was more efficient utilization of feed in T2 indicating that
EM provoked assimilation. It is worthy to mention that
probiotics have great effect on the main physiological
functions of the gastrointestinal tract, including digestion,
absorption and propulsion as well as a reinforcement of the
intestinal mucosal barrier against various deleterious agents
(9).
It was found that feed conversion ratio was better in T2,
referring the efficiency of EM to improve food utilization.
These results were in agreement with those of (35,36). On
the other hand, our results were in discrepancy with those
of (37-39) who suggested no such effects of certain levels
of probiotics on feed conversion ratio.
Concerning the relative weights of lymphoid organs
(spleen, bursa and thymus) as an indicator of the immune
system condition. Consequently no significant weight
changes in these organs with slight decrease of the spleen
weight was noted on the second group T2. The obtained
results were in accordance with those of (40) who found no
significant differences in the relative weights of the spleen
in broilers fed diet containing certain probiotic compared
with control groups fed routine ration. The Increase in the
relative weight of bursa may possibly due to increase in the
number of lymphocytes in the primary lymphoid organs
(15).
On the other hand there was significant increase in
lymphocyte percentage, which could be ascribed to the
diathesis of the body to challenge the increased number of
bacteria that administered through EM supplementation.
That could be explained to the immune stimulatory activity
of EM leading to increase lymphocytes percentage and
enhance the immune system. Similar observations were
recorded by (16). Also, probiotic supplementation revealed
significant leukocytosis and lymphocytosis, and immune
response in broilers. Probiotics as feed additives can be
considered as immune potentiators due to their stimulation
of immune system in broiler chicks (16).
The positive effect of feeding diet containing probiotics
on the immune response could be due to their direct effect
which may be related to stimulate the lymphatic tissue (41),
Nonetheless, the indirect effect may occur via changing the
normal microbial population flora of the lumen of
gastrointestinal tract. (42) reported that the bursa of
probiotic treated chickens showed an increase in the
number of follicles with high plasma cell reaction in the

medulla. Additionally, (43) suggested that some of these
effects were mediated by cytokines secreted by immune
system cells stimulated with probiotic bacteria. Notably, It
has been concluded that EM is immune modulator in
broilers since treated birds had significantly more serum
antibodies than those served as control birds (19,44).
The intestinal mucosal architecture can reveal useful
information on the intestinal function. The histological
changes found in small intestines of the treated group
probably had increased the intestinal surface area,
facilitating the nutrient absorption to a greater extent and,
thus boosted the promoting growth effect of certain
probiotic (EM) supplementation. (45) found that longer villi
in the ileum of adult male birds with slight improvement in
feed efficiency after dietary addition of Bacillus subtilis
var. natto and in broilers after addition Enteroccocus
faecium. Moreover, the increase releasing of mucin by
goblet cells inhibit the reproduction of harmful bacteria in
the intestine (46) Increasing the villus height suggests an
increased surface area capable of greater absorption of
available nutrients.
The intestinal microbiota, epithelium, and immune
system provide resistance to enteric pathogens, some
species of non-pathogenic intestinal microbiota also
communicate with the epithelium and immune system,
modulating tissue physiology and ability to respond to
infection (1,47).
The present study showed that EM had beneficial effect
on the broiler performance, immunological and intestinal
articherial parameters. However, further investigation is
required for the explanation of EM mechanism in poultry.
References
1. Patterson JA, and Burkholder KM. Application of Prebiotics and
Probiotics in Poultry Production. Poultry Science. 2003;82:627–631.
2. Guarner F, and Schaafsma GJ. Probiotics. International Journal of
Food Microbiol. 1998;39:237-238.
3. Jin LZ Ho YW, Abdulla N, and Jalaludin S. Digestive and bacterial
enzyme activities in broilers fed diets supplemented with Lactobacillus
cultures. Poult Sci. 2000; 79:886–891.
4. Rolfe RD. The role of probiotic cultures in the control of
gastrointestinal health. J Nutr. 2000;130:396-402.
5. Mohan B, Kadirvel R, Natarajan A, and Bhaskaran M. Effect of
probiotic supplementation on growth, nitrogen utilization and serum
cholesterol in broilers. Brit Poul Sci. 1996;37:395-401.
6. Cavazzoni V, Adami A, and Castrovilli C. Performance of broiler
chickens supplemented with Bacillus coagulans as probiotic. Brit Poul
Sci. 1998;39:526-529.
7. Jin LZ, Ho YW, Abdullah V, and Jalaludin S. Growth performance,
intestinal populations and serum cholesterol of broilers fed diets
containing Lactobacillus cultures. Poul Sci. 1998;77:1259-1265.
8. Philips JM, and Philips SR. The APNAN User's Manual: EM Nature
Farming Guide. First U.S. Edition. EM Technologies, Inc., Tucson,
Arizona, US ; 1996.
9. Fioramonti J, Theodorou V, Bueno L. 2003. Probiotics: What are
they? What are their effects on gut physiology? Best Pract Res Clin
Gastroenterol. 2003;17:711–724.

77

Iraqi Journal of Veterinary Sciences, Vol. 27, No. 2, 2013 (73-78)

30. Leeson S, and Summers JD. Commercial poultry nutrition. 2nd Edition.
University books, Guelph, Ontario. 1997; 210-211.
31. Kierhan JA. Histological and histochemical methods theory and
practice, 4th ed. Scion publishing ttd. London, UK. 2010; 281-286.
32. Duncan DB. “Multiple range and multiple F test,” Biometrics.
1995;1:11–42.
33. Hussein HH, and EI-Ashry MA. Some studies on the beneficial effect
of Lactobacillus concentrate supplementation on broiler performance.
Egyptian Journal of Animal Reproduction. 1991;28 (1):85-91.
34. Hussain T, Ahmad R, Gilani G, and Higa T. Applied EM Technology,
Nature Farming Research Centre, University of Agriculture
Faisalabad, Pakistan. 1996.
35. Zulkifli J, Abdullah N, Azrim NM, and Ho YW. Growth performance
and immune response of two commercial broiler strains fed diet
containing Lactobacillus culture and oxytetracycline under heat stress
conditions. Brti Poult Sci. 2000; 41: 593-97.
36. Kalandakanond-Thongsong S, Thongsong B, and Chavananikul V.
Blood haematological-cholesterol profile and antibody titer response
of broilers with added probiotic containing both bacteria and yeast or
an antibiotic in drinking water. Thai J Vet Med. 2008; 38: 45-56.
37. Lan PT, Binh TL, and Benno Y. Impact of two probiotics
Lactobacillus strains feeding on fecal Lactobacilli and weight gains in
chickens. J Gen Appl. Microbiol. 2003; 49: 29-36.
38. Hamid A, Khan ZF, Munid A, and Qadeer MA. Probiotics in poultry
production. Bangl J Sci Ind Res. 1994; 29: 1-12.
39. Silva EN, Teixeira AS, Bertechini AG, Ferreira CL and Ventura BG.
Cienciae Agrotecnologia. 24: Ed. Especial. 2000; 224-232.
40. Ergun A, Yalcin S, and Sacakli P. The usage of probiotic and zinc
bacitracin in broiler rations. Ankara Universitesi Veteriner Fakultesi
Dergisi. 2000; 47: 271-280.
41. Panda AK, Reddy MR, Rao SVR, Raju MVLN, and Praharaj NK.
Growth, carcass characteristics, immunocompetence and response to
Escherichia coli of broilers fed diets with various levels of probiotic.
Archiv fur Geflugelkunde. 2000; 64: 152-156.
42. Irshad A. Effect of Probiotics on Broilers Performance. Interna J Poul
Sci. 2006; 5(6):593-597.
43. Teo AY, and Tan HM. Evaluation of the Performance and Intestinal
Gut Microflora of Broilers Fed on Corn-Soy Diets Supplemented With
Bacillus subtilis PB6 (CloSTAT). J Appl Poul.2007;16:296-303.
44. Kabir SML, Rahman MM, Rahman MB, and Ahmed SU. The
dynamics of probiotics on growth performance and immune response
in broilers. Internat J Poul Sci. 2004;3:361-365.
45. Shoeib HK, Sayed AN, Sotohy SA, and Abdel Ghaffar SK. Response
of broiler chicks to probiotic (pronifer) supplementation. Assiut Vet
Med J. 1997;36:103-116.
46. Christensen HR, Frokiaer H, and Pestka, JJ. Lactobacilli differentially
modulate expression of cytokines and maturation surface markers in
murine dendritic cells. J Immuno. 2002;186:171-178.
47. Haghighi HR, Gong J, Gyles CL, Hayes MA, Sanei B, Parvizi P,
Gisavi H, Chambers JR, and Sharif S. Modulation of antibodymediated immune response by probiotics in chickens. Clin Diagn Lab
Immunol. 2005;12: 1387-1392.
48. Samanya and Yamauchi. Histological alterations of intestinal villi in
chickens fed dried Bacillus subtilis var. Natto. Comp Bioch Physio.
2002;133:95–104.
49. Rahimi S, Grimes JI, Fletcher O, Oviedo E, and Sheldon BW. Effect
of direct fed microbial primalac on structure and ultrastructure of small
intestine in turkey poults. Poult Sci. 2009; (88) ;491–503.
50. Ahmad I. Effect of probiotic (Protexin) on the growth of broilers with
special reference to the small intestinal crypt cells proliferation. M.
Phil Thesis. Centre of Biotechnology, Univ. of Peshawar. 2004.

10. Erickson KL, and Hubbard NE. Symposium: Probiotic bacteria:
implications for human health. Probiotic immunomodulation in health
and disease. Am Soc Nutr. 2000; Sci.130:403S–409S.
11. Toms C, and, Powrie F. Control of intestinal inflammation by
regulatory T cells. Microbes Infect. 2001; 3:929–935.
12. Willis WL, Isikhuemhen, OS, and Ibrahim, SA. Performance
assessment of broiler chickens given mushroom extract alone or in
combination with probiotics. Poul Sci. 2007; 86:1856-60.
13. Freitas M, and Cayuela C. Microbial modulation of host intestinal
glycosylation patterns. Microb Ecol Health Dis. 2000;12 (Suppl.
2):165–178.
14. Koenen ME, Karmer J, van R der Hulst, Heres L, Jeurissen SH, and
Boersma WJ. Immunomodulation by probiotic lactobacilli in layer and
meat-type chickens. Brit Poult Sci. 2004; 45: 355-366.
15. Alkhalf A, Alhaj M, and Al-Homidan I. Influence of probiotic
supplementation on immune response of broiler chicks. Egypt Poult
Sci. 2010;30,1:271-280.
16. Salim HA, Abd-Allah OA, and Fararh KM. Effect of feeding probiotic
on hematological, biochemical properties and immune response in
broiler, Benha Vet Med J. 2011;22(2):35-43.
17. Abdollahi MR, Kamyab A, Bazzazzadekan A, Nik-khah A, Shahneh,
AZ. Effect of different levels of bacterial probiotic on broilers
performance. Proceedings of the British Soc Anim Sci.2003;185.
18. Shareef AM, and Al-Dabbagh A.S.A. Effect of probiotic
(Saccharomyces cerevisiae) on performance of broiler chicks. Iraqi J
Vet Sci. 2009;23:23-29.
19. Salim HA, Abd-Allah OA, and Fararh KM. Effect of feeding probiotic
on hematological, biochemical properties and immune response in
broiler, Benha Vet Med J. 2011;22(2):35-43.
20. Abdollahi MR, Kamyab A, Bazzazzadekan A, Nik-khah A, Shahneh,
AZ. Effect of different levels of bacterial probiotic on broilers
performance. Proceedings of the British Soc Anim Sci.2003;185.
21. Shareef AM, and Al-Dabbagh A.S.A. Effect of probiotic
(Saccharomyces cerevisiae) on performance of broiler chicks. Iraqi J
Vet Sci. 2009;23:23-29.
22. Ahmed DA, Hussain T, Rivizi F, Gilani G, and Javid T. Influence of
EM on health and immune system of broilers under experimental
condition. University of Agriculture, Faisalabad- 38040, 1996.
Pakistan.
http://www.emturkey.com.tr/TR/dosya/1-368/h/broilerimmune-health.pdf
23. Chichowski M, Croom WJ, Edens FW, MacBride BW, Qiu R, Chiang
CC, Daniel LR, Havenstein GB, Koci MD. Microarchitecture and
spatial relationship between bacteria and ileal, cecal and colonic
epithelium in chicks fed a direct-fed microbial, Primalac, and
Salinomycin. Poult Sci. 2007; 86:1121-1132.
24. Samli HE, Senkoylu N, Koc F, Kanter M, and Agma A. Effects of
Enterococcus faecium and dried whey on broiler performance, gut
histomprphology and microbiota. Arch Anim Nutr. 2007;61:42–49.
25. Mroz Z. Some developments on Dutch nutritional approaches to
protect piglets against post-weaning gastrointestinal disorders in the
absence of in-feed antibiotics. J Anim Feed Sci 2001;10 (suppl.
1):153-167.
26. Pluske JR, Tompson MJ, Atwood CS, Bird PH, Williams IH, and
Hartmann PE. Maintenance of villus height and crypt depth, and
enhancement of disaccharide digestion and monosaccharide
absorption, in piglets fed on cow’s whole milk after weaning. Brit J
Nutr. 1996;76:409–422.
27. Sanders M. Probiotics. Food Tech. 1999;53: 67-77.
28. Higa T. Revolution for Helping World. Sukjai publishing,
Bangkok.1993; 199.
29. Li Wei-Jionge, Ni Yong-zhen, Hiroshi Umemura, Sun Qin-long.
Effect of EM on crop and animal husbandry in china. Proceeding of 3rd
Conference on EM Technology. 1994; 16-19th Nov.

78

