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ABSTRACT

An experiment was conducted to study the effects of effective
microerganisms {EM) supplementation on broilers performance, immunity and
intestinal gross anatomy. Two hundred 1-d-old broiler chicks were randomly assigned
to equal five treatment groups A, B, C, D and E. Groups B and C were fed on starter
and finisher diets supplemented with 0.4 and 0.6 % EM (Pokashi), while groups D and
E were fed starter and finisher diets with the addition of 0.5 ml and 1 mi of Pokashi per
liter of drinking water, respectively. Group A was used as control. The EM
supplementation improved live body weight and gains during the starter period than
those of the control. Feed conversion ratio was not affected during the starter period,
but from 3 to 4 weeks of age, 0.4 and 0.6 % Pokashi supplementation to the diets
improved {P<0.05) feed conversion ratio by 13 % and 15.69 % than the control group.
After 42 days of EM supplementation, the absolute or relative values of carcass,
gizzard, duodenum, pancreas, liver, smail intestine, caecum, heart, head+legs and
gastrointestinal tract were not significantly affected. All the nutritional groups reduced
significantly (P<0.05) spleen weight index than the control group. Chicks of groups
B,C and E had higher antibody titers (P<0.05) against SRBCg injection after the
primary and secondary response than chicks of group A. Chicks in group B showed
significant (P<0.05) increase in anti-NDV antibody level than the contrel. In
conclusion, supplementing broiler's diet or drinking water with EM showed some
beneficial effects on live body weight .weight gain and immunity (especially in young
growing birds).
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INTRODUCTION

Due to their several negative effects, antibiotics gradually been
replaced by natural alternatives in poultry production (Fuller, 1992). Using of
these alternatives instead of antibiotics in poultry production prevent damage
to normal intestinal micro fiora, drug-resistance as well as residues in carcass.
Majority of these natural products are based mainly on Lactobacillus
acidophilus, although other organisms have been studied such as
Streptococcus faecium, Baciflus sublilis and yeast (Cheeke, 1991). Effects of
yeast on poultry production have been recently reported by Stanley ef al .,
(2004); and Al Homidan and Fahmy (2007). Some studies have confirmed
the effects of yeast cuiture in increasing concentrations of commensal
microbes or suppressing pathogenic bacteria (Stanley et al., 2004a).

Recenlly, effective microorganisms (EM) have been used to improve
poultry performance in intensive pouitry production through, reducing odor
(Yongzhen and Weijiong 1994); helps balance of micro flora within the
animal's digestive tract; increases the coefficient of nitrogen utilized by the
bird (Yongzhen and Weijion 1994); improve bird's health and immunity
{Anjum et a/ 1996). Pokashi is the commercial name of a multi-strain effective
microorganisms used in poultry production. It contains naturally occurring
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nine different species of beneficial microflora which are generally regarded as
safe by the American Food and Drug Administration (Fuller, 1989). However,
infgrmation on the use of this probiotic, its levels in broiler diets and its effect
on broiler production are not yet understood.

This study was conducted to investigate the effect of an EM on live
body weight, weight gain, feed intake, feed conversion, gastrointestinal tract
gross anatomy and the immune system of a commercial meat type chicken
reared under local conditions.

MATERIALS AND METHODS

Birds and Management

Two hundred day-old commercial broiler chicks of mixed sexes were
reared for 42 days during November and December 2007 at the Pouitry Farm
of the Agricultural Experimental Stafion, Faculty of Agriculture and Veterinary
Medicine, Al-Qassim University, Saudi Arabia. Chicks were weighed
individually, and then randomly assigned to equal five treatment groups A, B,
C, D and E (each of four replicates)each replicate of 10 chicks. The chicks in
each replicate were kept in separate pen measuring 1.5 m long, 1.5 m wide
and 3.5'm heights. A layer of 8 ¢m. shaving woods was used as litter in each
pen. Pens were disinfected and then fumigated before the start of the
experiment. Litter in each pen was stirred regularly during the experiment to
keep it dry. Ali the recommended practices for broiler rearing were followed
throughout the experimental period. Experimental diets (mash) and water
were offered ad libitum.
Diets Preparation and Feeding

Pokashi is the commercial name of effective microorganisms (EM)
contains a multi-strain probiotic in either liquid or dry brown powder form
{biofeed) containing 3 main genera: photoirophic bacteria, lactic acid bacteria
and yeast, the two forms of Pokashi were used as feed supplementation in
this experiment. Pokashi (EM) was supplied through EM Research
Organization 2-9-2 Ganeko, Ginowan-Shi.Okinawa, 901-2214.Japan,
Commercial starter and finisher diets were obtained from a commercial feed
mill Co., at Qassim. The two forms of Pokashi (EM) were supplemented to
the nutritional groups in the starter and finisher diets (groups B , C) or in the
drinking water (Groups D ,E} as follows:
Group B: Addition of 0.4 % Pokashi (biofeed) to the starter and finisher diets.
Group C: Addition of 0.6 % Pokashe (biofeed) to the starter and finisher diets,
Group D: addition of 0.5 mi liqued form of Pokashi per liter drinking water and
Group E addition of 1.0 ml liquid form of Pokashi per liter drinking water.
Group A was used as control {no addition of Pokashi in the diet or in the
water (0 EM). The chemical analysis for the starter and finisher diets and the
composition of the nutritional diets are presented in Tables (1,2). : :
Live body weight, Weight gain, Feed intake and Feed conversion ratio

All the birds were weighed individually at weekly intervais until 6
weeks of age. Weekly body weight gain and feed consumption of each
experimental unit was recorded on per pen basis and feed conversion ratio
(FCR) (Feed intake/body weight gain) and feéd intake per bird per day (feed
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intake + (bird nox7)) were calculated. Therefore, feed consumption and FCR
calculations were made from the average values of each pen.

Table (1): Chemical analysis of starter and finisher diets

Diet

Items Starter Finiaher
Corn yellow % 44,08 55.00
Soybean meal 44 % 43.40 3500
Vegetable oil % 8.53 6.52
Bone meal % 2.50 2.0
Limestone % 0.50 0.8
NacCl % 0.30 0.3
Premix (vita.+mine.}% 0.30 0.3
Methionine % 0.39 0.08
Total 100 100
Caicuiated nutritive values - -
ME { K.cal./K 3200 3200
Crude protein % 21.70 20.40
Methionine + Cystine % 1.02 0.73
Lysine % 1.3 1.10
Calcium% 11 1.05
Availahle Phosphorus % 0.456 0.38

Table (2): Composition of the experimental diets: Group A (starter &
finisher),Group B (starter & finisher + 4 % EM biofeed) and
Group C {starter & finisher + & % hiofeed)

items Nutritional groups
A i B 1 c
Starter Phase
% Dry matter 8075+ 6.5 88.65+52 88.09 £6.30
% Crude protein 21.70+ 4.1 20.87£3.3 20.45 + 4,31
% Crude fat ) 492+ 1.2 473+1.4 4.50+2.1
% Crude fiber . 334+ 05 449105 47410
% Ash 503+ 0.2 555¢0.2 611038
% Nitrogen free extract 65.01+ 2.0 8436+ 1.2 64.201.9
E Kcai/Kg 3156 + 141 3120+ 163 3091 135
Finisher Phase
% Dry matter 89.67+54 88.67 4.3 88.47 £3.7
% crude protein 19.95+3.7 19.90+4.2 19.13+3.8
% Crude fat ) 813 +18 8.01+£2.3 81228
% Crude fiber 355 £0.7 466+089 476 +1.1
% Ash 6.08 +0.9 6.50+£1.1 6.87+1.2
% Nitrogen free extract 62.28 +3.1 60.93+4.2 61.12+4.1
E Kcal/Kg - 3216 +120 3199 + 140 3191 £ 125

Slaughtering, Carcass and Gastrointestinal gross anatomy data

At the end of the experiment, randomiy tweive birds from each group
(three per replicate) were starved over night, individually weighed then
slaughtered by the Moslems method. Slaughtered birds were then
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immediately eviscerated. Carcass weight and percentage as well as heart,
liver, gizzard, pancreas, spleen and gastrointestinal gross anatomy were
recorded as absolute amount andior as percent live body weight,
Gastrointestinal tract was used as it is without empting its content in the gross
anatomy study. Carcass weight to live body weight percentages of chicks
were calcutated by the formula: Carcass weight / live body weight x 100.
Carcass weight was recorded after removing of head, neck, feathers, lungs, .
~heart, liver, spleen, tarsometatarsus, toes with feet and gastro-intestinal tract.
Immune rasponse
Two immunization tests were carried out to evaluate the effects of
Pokashi (EM) supplementation to the diets or to the drinking water on the
immune system of the experimental chicks. Testing of chickens for NDV
antibodies was done by the method of Allan and Gough (1974). To measure
the immunity of the birds against Sheep Red Blood Cells (SRBCs), 10 chicks
per group were injected intramuscularly with freshly prepared SRBCg (40%
suspension in PBS, 0.5 mi/bird) at four weeks of age, following by a booster
injection of SRBCs suspension at- 6 wks of dge. Seven days after each
injection, blood samples were collected. Plasma from each sampie was
harvested and stored at -20°C until tested. Titers were expressed as the log 2
of the reciprocal of the highest dilution given complete agglutination
{Wegman and Smithes, 1966). '
Statistical Analyses:
Data were analyzed using GLM procedure of SAS program (SAS,
1999) followed by testing of significant differences among treatments using
LSR method (Duncan), The following model was applied for all studied traits:
Yispu+Ti+E;

Where:

Y= Observation.

1= Qverall mean.

T, = Effect of i treatment (out of five; control and 4 nutritional groups).

E; = Random error.

RESULTS AND DISCUSSION

Live body weight and Mortality

Live body weight and number of dead birds of the experimental
_broilers are given in Table 3. The data showed that only four birds died
throughout the experimental period, tow birds died in group E at 3 and 5
weeks of age and the other two birds died at 6 weeks of age (one in group B
and the other in group D). No mortality was recorded in groups A and C.
Examination of the data in this table clearly showed that after one week of
treatment, live body weight was significantly (P<0.05) greater in broilers given
1 ml of EM solution in the drinking water than the control and the other
treatment groups. From the 2nd week post treatment onward to the 4th week
of age, live body weight was significantly greater in broilers given 1ml EM
solution or 0.4 % biofeed simultaneously than the control broilers {P<0.05).
At the 5th week of age, broilers given 0.4 or 0.6% biofeed EM showed
significant (P<0.05) live body weight than the control and the other treatment
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groups. At the end of 42 days of treatment, live body weight was 4.23 %
greater in broilers given 0.4% EM biofeed than (1949g compared with 1870
g) control broilers. The above mentioned growth stimulating effect of the
probiotic Pokashi is.4rT agreement with the resuits reported by several
researchers on different probiotics. Kermanshahi and Rostami (2008),
Thitaram ef al. (2005) , Nayebpor et al, (2007} and Ashayerizadeh et al.,
(2009), reported that probiotics can improve the weight of birds. Wenk (2000)
reported that probiotics supplementation had more pronounced effect in
young growing animais which substantiaies the findings of our study. In
contrast, Midilli et al., (2008) reported that probiotic did not significantly affect
broiler body weight. The stimulating effects of Pokashi on live body weight
confirm growth promoting activity of EM as reported by Hussein and El-Ashry,
1991; and Hussain e! af, (1996). The better weight gain in EM-treated
broilers could be related to better digestibility of crude protein and crude fiber
(Hussain et al., 1996). The Pokashi consumption enters a large amount of
lactic acid bacteria in the broiler's gastrointestinali tract. These
microorganisms by producing acids (such as acetic and lactic) and other
compounds might cause an inhibition to the pathogenic bacteria growth and
help the adhesion or colenization to the intestinal mucosa and rapid
proliferation of beneficial bacteria in animal's intestine (Fuller, 1989). So that,
probiotics by improving the microflora intestinal microbial balance has
beneficial effects on growth performance. tn addition, the probictics increased
available energy by increasing the digestibility of carbohydrates, improved the
organic matters digestibility, increased the amylase enzyme activity (Jin et al.,
2000). _However, probiotics with making better microbial envircnment in
intestine and by activating the enzymes in the feed and in the bird's gut help
the digestion and absarption of nutrients, efficiency of utilization of feed and
at last resulting in the improvement of the growth performance of birds.

Table (3): Effect of supplementing effective microorganism's
preparation on broilers body weight and mortality during
the period from 1 to 6 weeks of age.

Treatment
Age Parameter Control Effective microorganism added in SE
{Wks) {0 EM) Feed Water
0.4% 0.6% 0.5ml 1ml
1 Body weight, g 136.02° | 141.64™ | 148.14™{ 138.68° | 150.96" (3.1

No of dead birds 0 0 0 0 0

2 [Bodyweight, g | 307.11° | 346.24" | 325.44% | 323.08% | 341.81° |7.1

No of dead birds 0 0 0 0 0

3 [Bodyweight,g | 578.39° | 638.23" | 617.24™ | 60308 | 637.16" [12.8
0

No of dead birds 0 0 0 1

4 [Body weight, g 940.14° | 1052.44" [1051.668"| 982.56" | 1037.08% [20.2
No of dead birds 0 0 0 0 0

5 [Bodyweight, g | 1359.58° | 1489.60° | 1463.37"| 1356.41° | 1438.39™ 29.1
No of dead birds 0 0 0 0 1

6 [Bodyweight, g | 1870.18" | 1949.29" | 1802.68" | 1826.47" | 1894.04* |38.3
No of dead birds 0 1 0 1 0 )
Means in the same row with different superscripts are differ significantly at P 5 0.05
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Feed intake, Weight gain and Feed conversion ratio

Data in Table (4} clearly show that, there was no significant effect of
Pokashi supplementation neither to broiler's diets nor to drinking water on
feed intake or on feed intake/bird/day. The present results agree with
(Watkins and Kratzer, 1983, 1984; Estrada et al, 2001, O'Dea ef al.,, 2006;
Midilli et af., 2008) and In contrast, with (Zulkifli et al., 2000; Kalavathy et af.,
2003; Khaksefidi and Ghoorchi, 2006, Panda ef al., 2006).

Table {4): Effect of effective microorganisms supplementation on feed
intake, weight gain, feed conversion and feed

intake/bird/da
Treatment
Period Parameter Control Eﬂevi::tive microorganism added in
! week 0 EM eed Water
0.4% 0.6% 0.5 mi 1mi
1 - 2 Feed intake(g) 3159.50 °|3477.50 7| 3305.25 7 | 3463.75 ° | 3443.00 °
Weight gain(g) 168.10 " [ 204.61 7 [177.31°°[190.86 " {184 41"
Feed conversion 1.90a ° 1.70° 1.87° 1827 189°
Feed intake/bird/d 45.14° | 4968° | 47227 | 49.48% | 49.19"°
2 -3 [Feed intake(g) 5604.00 "] 55085.25 ° [ 5990.25 7| 6018.50 - | 5449.75 7
”L\leight gain(g) 271.28° 1 291.98" [ 201797 | 265.35° | 278.93%,
Feed conversion 207° 1.91° 2.05° 206 | 2017
IFeed intake/bird/d{g)| 80.06° | 70937 | 8557 | 85.98° | 77.85"
3 - 4 Feed intake(g) 80597 [7992.50 *[8151.00 *]7959.75°|7884.75°
Weight gain(g) 361.75° [414.217°] 434.44 ¥ 300,927 379.48°°
Feed conversion 2237 [ 1940 1.88° [2007°% ] 2.15°7°
Feed intake/bird/d(g)] 115.13° | 114.18% [ 116447 [ 113.71° | 11264 °
4 -5 [Feed intake(g) 8594.00 ° [8954.00 *[8890.75 " 1 8830.25 " [8690.75 7
Weight gain(g) 419,44 © | 432.807 |411.70°°|403.60°"| 373.84"
Feed conversion 1.89° 212" [ 2207 [ 2247° § 2.40°
Feed intake/bird/id(g)| 122.77 " | 127.917 [ 127.01° #26.157 124.15
§-6 Feed intake{g) 1243650 411346.00 91 1607.75 111744.75 111626.00 7
Weight gain(g) 510.60 " { 459.69 7 [ 439.317 | 455.66 % | 470.06°
eed conversion 2.45° 265° 269°% | 266° 2.60°
Feed intake/birdid(g)] 177.66° [ 162.007 [ 165.83% | 167.78° | 166.09°

Means in the same row with different superscripts are differ significantly at P £ 0.05

The resuits of this experiment demonstrated that birds given feeds or
water containing EM (Pokashi) as an additive substance had a higher weight
gain during the periods(1-2, 2-3, 3-4 weeks) than those of the control. In the
meanwhile, this higher weight gain was significant (P<0.05) between groups
B&C and D than the control group A during the period from 1to 2 weeks of
age, and between groups B and C oniy than the contral (A) during the period
from 3 to 4 weeks of age. No significant differences were observed among
treatments on weight gain during the period from 5 to 6 weeks of age.

Feed conversion ratio (amount of feed consumed to gain per unit
body weight) was not affected by Pokashi supplementation {o the diets or to
the drinking water during the starter period (from 1 to 3 weeks of age). From
3 to 4 weeks of age, 0.4 and 0.6 % Pokashi supplementation to the diets
improved significantly (P<0.05) feed conversion ratio, the more pronounced
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improvement in feed conversion ratio was noticed in group C which was
supplemented with 0.6 % EM piofeed in the diet (15.68 % lower than the
control group). However, Pokashi supplementation to the drinking water has
no significant effect on feed conversion ratio during this period. This finding is
in agreement with Watkins and Kratzer, 1984 and Timmerman et a/ .2006
who reported that, administration of probiotics in the drinking water generally
resulted in a lower increase of average daily gain when compared with
studies with probiotic administration via the feed (Zulkifli et af ., 2000;
Kalavathy et af ., 2003). However, during the period from 4 to 5 weeks of age,
no significant difference was observed in the feed conversion ratio between
the control group (A) and groups B,C and D, while group {E) which was
supplemented with 1 mi of EM solution in the drinking water, feed conversion
ratio increased significantly(P<0.05) than the control group (+ 27 %).
Thereafter, there was no significant difference between the control group and
the treatment groups in the feed conversion ratio. The present results alsc
agree with Zulkifli et al, (2000) who observed that broilers fed a diet
containing LC consumed less feed and had better feed efficiency ratio during
the growing period (1-21 days), and this superiority in food efficiency did not
extend to the finishing period (22-42 days).

The resuits presented in Table (4) demonstrate that during the starter
period, birds given feeds or water containing EM (Pokashi) as an additive
substance had a higher performance than those of the control. Wenk (2000)
reported that probiotics supplementation had more prenounced effect on
young growing animals which substantiates the findings of our study during
starter phase. The EM consumption by the birds during this period enters a
large amount of lactic acid bacteria in the bird's gastrointestinal tract. These
microorganisms by producing acids (i.e acetic and lactic) and other
compounds cause to inhibit the pathogenic bacteria growth and help the
adhesion or colonization to the intestinal mucosa and rapid proliferation of
beneficial bacteria in animal's intestine (Fuller, 1989). So that, EM by
improving the microflora intestinal microbial balance has beneficially effects
on growth performance. Moreover, the EM increased available energy by
increasing the digestibility of carbohydrates, improved the organic matters
digestibility, increased the amylase enzyme activity (Jin et al, 2000).
However, ME with making a better microbial environment in intestine and by
activating the internal and external enzymes of animals help to digestion and
absorption of nutrients, efficiency of utilization of feed and at last causing an
improvement to the growth performance of birds (Nayebpor et a/ ., 2007). In
older ages (finisher period), broiler's GIT of the controt group is colonized with
a diverse and dynamic microbial population. Immediately following hatching
the GIT is sterile but becomes rapidly colonized by competing microbial
populations and a stable population is only established until after day 49(Van
Eys, 2006). Edens et al, (1997) showed that in ovo and ex ovo
administration of Lactobacillus reuferi resulted in an increase villus height,
indicating that probiotics are potentiaily able to enhance nutrient absorption
and thereby improving growth performance and feed efficiency.
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Carcass and Gastrointestinal tract gross anatomy

After 42 days of EM supplementation to broiler's diets or drinking
water the carcass weight, gizzard length, duodenum length, duodenum
weight, pancreas length, liver weight, small intestine length, small intestine
weight, “ctaecum length, caecum weight, rectum weight, heart weight,
head+legs weight and gastrointestinal tract weight had values similar to these
of control group.

in our experiment, EM supplementation reduced significantly
(P<0.05) proventriculus length and spleen weight than the contrgl group.
However, 0.4 % EM supplementation to the diet and 0.5 mi EM
supplementation to drinking water increased proventriculus weight than the
control group. Moreover, supplementation of 0.4 % EM to the diet increased
gizzard weight, pancreas weight and rectum weight significantly (P<0.05)
than the control group. :

The data on the effects of EM suppiementation to the broiler's diets
and drinking water on carcass and gastrointestinal fract organs as proportion
to live body weight is given in Table 5. Examination of the data in this table
clearly showed that most EM supplementation in this experiment had no
significant effect on the weight index of the following parameters: gizzard,
liver, small intestine, heart, head+legs, caecum and gastrointestinal tract. .
Table (5): Effect of effective microorganisms supplementation on live

body Weight, carcass weight, head and legs weight and
gastrointestinal tract gross anatomy

Treatment groups
. Effective microorganism added in
Trait : ?; g:’:) Feed Water

B [0.4%}]C (0.6%) D (0.5 mi)[ E(1mi
Live body weight, g 1962.00 12052.50 |[1977.50 [1904.50 ~[1928.00 j
Carcass Weight, g 1553.10 7|1630.60 “|1565.00 [1536.10 *1419.50
Proventriculus Length, cm 570" | 480° { 480" [560a°]|500a"
Proventriculus Weight, g 930a” | 10107 [ 7.80° [ 1040" ["7.80°
Gizzard Length, Cm 650° | 6807 | 640° | 6.80° | 6.60°
Gizzard Weight, g 55.00° | 64.60° 160.407°| 5360° | 53.70°
uodenum Length, Cm 38.10° [37.20° [ 33.70° | 38.50° [38.50°
Duodenum Weight, g 16.60° {1 17.50% | 16.70° | 14.60% | 12.30"
Pancreas Length, Cm 13.80° [ 13.60° [ 14.50° | 15.20% | 14207
Pancreas Weight, g 465a° | 5927 [520a”] 447" | 4527
Liver Weight, g 61.00" [ 50.90” [ 60.10° | 61.60° | 56.30°
Small intestine Length, Cm 206.50 °[221.50 7] 219.90 | 225.80* }203.20°
Small Intestine Weight, g 112.60 °[112.20°1105.20 7| 111.10 ° [ 103.60
Spleen Weight, g 3607 [ 270" [ 2707 | 240" | 2.40°
Caecum Length, Cm 25507 [ 24.107 [ 25707 | 2420 1 2370
ICaecum Weight, g (pair). 16.95a ] 2057 [ 1856 | 18.30° | 22.44 "
Rectum Length, Cm) [12.17°°1 10.41° | 10.68° | 13.05° [11.25%°
Rectum Weight, g "5177 | 5027 | 360% | 9447 | 3.72°
Heart Weight, g 10.13% 1 10.357 | 9.82% | 1043% | 10.037

Head +Legs, Weight, g 120.74 °{126.97 ° [123.12 % [1450.02 *[ 118.28
stro-intestinai tract Weight, ¢ 292.12°[300.62 * | 281.56 * | 269.98 * [ 266.94 "
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Means In the same row with different superscripts are differ significantly at P £ 0.05

Meanwhile, EM supplementation to the drinking water (1 ml EM/liter) reduced
significantly (P<0.05) carcass and proventriculus index as compared with the
controt group. All the nutritional groups that supplemented with EM reduced
significantly (P<0.05) spleen weight index than the control group. Anjum et
al., (2005) who found that liver index of EM {reated broiler's was significantly
lesser {P<0.05) than the control and the actual weight of proventricuius was
significantly greater in EM treated broilers compared with the control (P<0.05)
but its index did not differ significantly between EM treated broilers and the
control.

Table (6): Effect of effective microorganisms supplementation on
carcass and gastrointestinal tract organs weights as
proportional to live body weight

Treatment
Effective microorganism (EM)
Trait Cg rg:“ol Feed Water

0.4% | 0.6% [05mi| 1ml
arcass (C%LBW) 78.80°[79.30°} 78.90 7180507 [ 73.70°
roventriculus {Pro%LBW) 048> [ 0.49°° 1 040" | 0.55° | 0.40°"
Gizzara (G%LBW) 280° 1 340" | 3007 [280°%} 270°
Liver (L%LBW) 310° [ 290" | 30013207} 200"
iSmall Intestine (S1%LBW) 5707 | 550° | 530" {5807 | 540°
Spleen (S%LBW) 0187 | 013" [ 013" 013" [ 0.12°
Heart (H%LBW) 0587 | 050° | 050" 0547 | 0.51°
Head +Legs (H+L%LBW) 610" [ 610" [ 6207 {6537 | 6.10°
Caecum (C%LBW) 1.00° (100" 0982% [ 120" [ 0837
\Gastrointestinal Tract (GIT%LBW) 14,907 14.70°{14.20* [ 14.20% | 13.50 *

Means in the same row with different superscripts are differ sl_gniﬂcanuy atP £0.05

Antibody titers

The hemaggiutination inhibition (HI) test and the antibody response
to sheep red blood cells (SRBCs) is still the most widely used conventional
serological method for measuring antibody levels in poultry sera (Xu, ef al .,
1997). The immune responses against Newcastle virus and SRBCs of the
experimental birds are presented in Tabie (7). Chicks of groups B, C and E
had higher antibody titers (P<0.05) after the primary and secondary response
than chicks of group A (control). Values during primary response were 3.9,
2.7, 3.5, and 3.3 in groups B, C, D and E respectively compared with 2.5 in
the control group A. The counterpart antibody titers during the secondary
response were 3.8, 3.1, 3.3, 3.6 and 2.8 in the previous comesponding
groups. Chicks in group B which were supplemented with 0.4 % EM in the
diet.is the only group which showed significant (P<0.05) increase in anti-NDV
antibody level than the control group. These results indicated that
supplementing chicks with 0.4 % EM in the diet induced enhancement to the
immune responses to the chicks in group B.
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The present study showed that EM potentiated immune response in
the experimental broilers. Previous studies demonstrated that Lactic acid
bacterta administered orally or intraperitoneally enhanced activity of the
mononuclear phagocytic system (Kato eof al, 1983) and increased the
production of circulating antibodies for certain antigens in mouse (Saito ef al.,
1983). However, further investigation is required for the elucidation of the
mechanism through which EM produced systemic increase in the immune
response,

EM supplementation to broiler diet showed some beneficial effects on
it's performance. It increased immunity, live body weight and weight gain than
the untreated group. Moreover, EM appears to have some growth stimulating
effects especially in young growing birds. From the commercial point of view,
this observation is very important to poultry breeders. However, further
research is required to study, in detalls, the effact of Pokashi supplementation
to broiler's diet on the composition of the microflora in the small intestine and
to determine the most effective dose of Pokashi to be supplemented to the
broiler's diet.

Table: (7): Effect of effective microorganisms supplementation on
immune response against inactive NDV vaccine and
CRBCs_
Immune |Weeks Treatment '
response | after Control Effective m:crocg_msm added in
against | inject. 0EM Feed Water
0.4% 0.6% 0.5 ml 1ml
DV 11 4.2%0.040° | 5.340.40" | 4.120.23" | 4.7£0.37" | 4.2+0.27°
RBCs 1 2.5¢0.34° | 3.9+0.2F | 2.730.23° | 3.5¢0.31° | 3.3+0.33> |
ISRBCs 2 2.8£0.17° | 3.820.24° | 3.120.19" | 3.310.22° | 3.6%0.22° |

Means in the same row with different superscripts are differ significantly at P £0.05
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