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ABSTRACT
The effective micro-organism (EM) technology was applied (n a private catlle farm
through the current study, where 240 dalry Holstein cows were divlded (nto two
groups (120 antmal/per group/ per yard). The EM-solution was sprayed by dilution of
1: 200 water on the floor of one yard (ncluding bedde, manure and animal feed). the
other yard not sprayed by the EM and considered as non-treated control yard. The EM-
spraylng was conducted one time per week for three consecutive weeks. The fly popu-
lation per each trap of yards was counted, the total bacterial count, the pH-values and
the percentages of carbon, nitrogen. phosphorus, potassium and sodium elements of
the beddes were measured, all the above parameters were carried out before treat-
ments and afler each of lhe three treatments. Also, the frequencles of diarthaea and
pneumonia tn cattle of each yard were recorded at the end of the experimeat The tm-
munoglobullns were determined through serum proteln electrophoresis for defermina-
tion of the different protein fractions of the serum of cattle of EM-treated and control
yards. The results indicated that the EM s of beneficial values in reducing the fly popu-
latlons, total bacterial count of bedde, malodours (volutlle fatty actds and toxic gases
as natural toxdus) of the treated yard and the frequencies of occurrence of elther diar-
rhoeu or pneumonta n cattle of treated yard, and Increasing the fertility of manure of
bedde (through reducing its pH-value and elevating Uts nitrogen. phosphorus and potas-
stum percentages). Also, the tmmune status of cattle in EM treated yasd was stimulat-
ed because of the elevation of gammaglobulins (immunoglobulins) of the serum of cattle
in treated yards, so that the EM technology should be recommended for improving the
cattle production

INTRODUCTION

Flies are living on the manure that accumulates with animals of confined production (cows,
borses, pigs and chickens). The flies irritate anlmals and people on thesg premises, as well as In
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the surroundings. The stable flles suck blood of cows and horses resulting that animals not feed-
ing properly and gradually losing its welght. Flles also are potentlal vectors of varlous diseases
that transmjtting bacteria, ascarlds, viruses, rickettsias, protozoa. ...... etc (Thomas and Skada,
1993). So that for many years. the farmers have relied solely on chemical treatments by orga-
nochlorines. organophosphates. carbamates or pyrethrolds tnsecticides to control fly population,
but flles have rapidly developed resistance mechanisms agalnst most of these chemicals (Skov-
gard and Jespersen, 1999). So that the use of these chemlcals can be used as a detrimental to
human and arimal health and pollute also the environment. therefore the blological control of
pests Is needed (Rutz, 1993).

The blologjcal control by the effective micro-organisms (EM) is established to control and reg-
ulate putrefactive bacteria and consequently the resultant malodours which are the predisposing
important factor for fifes accumulation, such bilologlcal control was applied to keep fly popula-
tion below the threshold Injury Jevel, so that the house flies parasitlsm level have been reduced
Ly spraying EM on the chicken manure (Kapango and Galiomee, 2000).

The current study by using the EM was conducted as one of the blologlical control of flies. to-
tal bacterial counts, malodours, improvement of manure quality. atming at the end to improve
the environmental condltion of the animal housing in order to reduce the frequencles of diseases

and improvement the Immune status of these animals.

MATERIAL AND METHODS
Materials and anilmals:

1- Effective micro organisms (EM): they were a mixed culture inoculant of the beneflcial mi-
cro-organisms Including the following micro-organisms.

A- Lactic acid bacteria: included B specles:

1- Lactobactllus plantarum, 2- Lactobaclllus casef, 3- Lactobacillus ferrnentum, 4- Lacloba-
clllus salivarius. 5- Lactobacitlus delbruecks.

B- Phototrophlc bacteria: included 3-species:
1- Rhodopseudomonas palustris,
2- Rhodobacter sphaeroldes,

3- Rhodobacter capsulatus.
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C- Yeast: included one specles called Sacharomyces cerevislae. The effectlve microorganisms
were symboled as AEM or EM-1 or EM-Bokashi (or anlmals, they certiicated by the Organic Ma-
terlal Review Institute (OMRI) March (2003) and produced by Emrousa Comp., USA as (Emro-
USA-Effective micro-organlsms).

2- Animals: 240 Holstein cows divided inlo two groups (120/per group/ per yarad).
Methods:

240 Holsteln cows were divided into Lwo groups 120 per group. the animals were reared on
two yards. Elfectlve mycroorganisms (EM) were sprayed by a dilution 1: 200 water on the floor,
anlmal bedde. on the manure outside the é,prayed yard and on the animal fecd of one yard, and
this group considered as treated group. The other one on sprayed yard (manure, floor bedde and
feed) was consldered as non-treatcd control group. ‘The treatment by spraying the EM-solution
was conducted weekly for 3 weeks according to (Kapasgo and Glliomee, 2000}. the following
experimental studles were carried out before treatment and after each of the three treatments
as: the fly populatioris per each trap of yard were counled on the dffferent four periods (before
and after treatmentsl), the total bacterial counts of the beddes on the different four perlods before
and afler treatments according to (Amerlcan Publlc Health Assoclation (APHA), 1971), the hy-
drogen {on concentration (PH-values) of the beddes belore and after the three ireatment periods
using digital pH-meter. the percentage of some elements of the animals bedde before and after
treatments such as: carbon. Nltrogen, phosphates. potasslum and sodium were determined ac-
cording to (Associlation of Analytical chemists (AOAC), 1880). the frequencies of diarrhaea and
pneumanta on cow of the two groups were calculated., and the reflected influences of EM-
treatment on immunoglobulins were determined by polyacrylamide gel immunoelectrophoresis
on the serum of cows of the wo groups by the end of the experiment according to Gordon,
(1980} and the total serum protein was measured according to (Doumas et al., 1871). The dala
.-ere statistically evaluated using the (-student test according Lo (Snedecor and Cochran,
1868).

RESULTS
A- Total bacterial counts in yards:

Effectlve microorganisms (EM) treated yards showed highly to very highly significant decrease
of the tota) baclerial counts after the 15, 2Nd and 3 (reatment trials than that of the corre-
spondlng non-treated control yard (table 1).
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B- Fly population of yards:

EM-treated yards showed very highly significant (P < 0.001) decrease of fly populativn alter
the 15t 219 and the 379 {reatments than that of the corresponding non-treated control yard (ta-
ble. 2). |

C- the pH wvalues and the changes of elements of the amimal beddes after EM-
treatments:
1- pH-change:

The pH-of Lhe animal bedde was decreased significantly (P < 0.05) after the 18! EM-lreatment,
highly significantly (p < 0.01) after the 2"d EM-treatment and non-significantly decreased after
the 34 EM-ireatment compared with that of the non-treated control anlmal bedde (table, 3).

2- change of carbon element:

There was non-slgnilicant lncrease of the percentages of carbon element in EM-treated animal
bedde after the 15, 219 and the 379 treatments compared with that of non-treated control ani-
mal bedde {table. 3).

3- Change of nitrogen (N) elements content:

There was significanl increase (P < 0.05) ol the percentage of niltrogen element (n the animal
bedde of EM-treated yard after the 15, 2nd and the 374 EM-treatments compared to that In the
animal bedde of control yard (table 3).

4- Change in the phosiphorous (P) content:

Only after the 27d EM-treatment the phosphorus percentage of il:c animal bedde of the treat-
«d yard showed significant Increase (P < 0.05) compared to the bedde of the non-treated yard,
this increased of phosphorus percentage in the animal bedde of EM-treated yard become highly
slgnificant (P £ 0.00)) compared to Its percenlage in anlmal bedde of unireated conlol yard (ta-
ble, 3).

6- Change of the sodium (Na) content:

No slgnificant change in the sodlum percentage of the animal bedde of EM-treated yard af-
ter the all of the three EM-treatment perlods compared to that of the corresponding untreated
control yard (table, 3).

D- Frequency of diarrhaea and pneumonia in cattlic after EM-treatment:

The diarrhaea was highly significantly decreased (P < 0.01) when comparcing with dlarthaea In
cattde of untreated control yard. Also, the {requency of pneumonta of cattle was highly signifl-
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cantly decreased (P < 0.01) in the cattle of the EM-treated yard than that of cattle of the EM-non-
treated control yard (lable. 4).

E- Effects of effectlve microorganisms on the serum protein profiles and immunoglobu-
lins of cattle:

I- Total protein: no significant change of ihe tolal protein of cattle of lreated yard than hat
In catile of untreated contro! yard.

2 Albumin: no signlficant change of albumin of cattle between treated yard and that of cattle
of untreated contral yard.

3- Alpha (v) globulln fractions: no signiNcant changes beiween the serum y-globulins of cat-
Ue of treated and untreated control yards.

4- Beta (P) globulln fracuons: there was significant Increase of bela globuling fractlon (P <
0.03) in serum of cattle of the EM-treated yard than that ol cattle of non-treated control yard.

5- Gamma (y) globulin fractions (Immunoglobulins): there was a signllicant increase (P 5 0.05)
of g-globulins (iImmunoglobulins) in serum al cattle of EM-treated yard compared to thal n cat-
tle of untreated controt yard.

6- Total globulins: there was a significant increase (P < 0.05) of the total globulins of We ser-
um of cattle of EM-treated yard when comparing (o that of caltle of untreated conlrol yard (Lable
5 and TMig. 1 and 2).

F- Maludours of EM-treated and untreated yards:

There was a signlficant and rapid reduction In sensation of maladours in the EM-treated yard
and this seasation started after 2-8 days from the first EM Lreatment compared to EM-

untreated control yard which showed pronounced malodours.

DISCUSSION

The use of the technology of the effective micro-organisms (EM) in large scale llvestock opera-
tons In expanding manoner at the present time, due (o Its acceptance by the farming communaity.
This expanslon cover all aspects of livestock Including poultry, dairy, beel, swine and aguacul-
ture. The current work aimed for the using of such technology for lmproving cattle production
indlrectly by reducing (ly population, malodours and total bacterial counts from their bousing
environment which are considered as stress factors in anlrnal producuon, in adgiton lo Improve

the quallty of fertilizer produced {rom the animal manure of bedde that used for agriculture.
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The present result revealed significant reduction of both total bacterial count of the animal
bedde and the fly population of EM-treated yard than that In the untreated control yard with the
consequent reduction of malodours sensation (n lreated yard. The effectlve micro-organisms
consumed the volatile fatty acids produced from the stool of animals that reducing the malo-
dours which mainly as a resull of these volatlie fatty acids, which are the maln attractive for
house flles, hence the reduction of fly population was consequently resulted as recorded by Ka-
pongo and Gillomee (2000) whosc also suggested that the reduction of fly population after
spraying of EM over the anlmal manure may reducing the decomposltion of decayed organic
matler (ato the malodour volatile fatty aclds (Isobutyric. valeric and caprolc aclds) as these vola-
tile fatty aclds are consumed by some microbes hence the reducuon of the malodours producing

bacterta (e.g., clostridla and enterobacteca).

The present study revealed that the EM-Ueatment significantly reduced the PH value of bedde
(which In turn Inhiblt the growth of some pathogenic bacteria, thils is one of Lhe factors for re-
ducing the total bacterial count as recorded by the present study) and signifcantly elevated the
nitrogen, phosphorus and potassium percentages of the bedde of treated yard than that of
bedde of untreated control yard. The contents of soll organic matters, nitrogen, phosphorus and
potassium are of some important indicators of soll fertllity with direct relatonships between sofl
ferlity and these paramelers as reviewed hy Lynch (1988).

The present study revealed that the use of EM treatment significantly reduced the frequency
of diarrhoelc caftle than that obsetved in cattle of untreated yard. The reduction of fly population
In EM-treated yard may be helping in reduction of diarrhoea frequency through reduction of
transmitting the enterobacteriaceae causing diarrhoea (Radostits et al., 2000), and/or as a re-
sult of hypergammaglobullnemia jin the serum of cattle of EM-treated yard as recorded by the
present study. or as a result of reducing the total bacterial count (inclding the pathogenic ones)
as recorded by the current study.

The current work also revealed that the EM-treatment reducing the frequency of pneumonic
cattle in treated yard than that in non-treated one. The reductlon of offensive volatlle fatty aclds
and toxle gases from manures as significantly recorded in EM treatcd yards. such volatlle gases
may be of stress factor for respiratory diseases. such reduction of offensive gases tn parallel with
the reduction of fly population in treated yard may be the cause of reduction of pneumonia fre-
quency among cattle of treated yard (Radostits et al., 2000), and/or as a result of hypergam-
maglobulinemia in cattle of EM-treated yard as indicated by the current study, or as a result of
reduction of toial bacterial count tnctuding the pathogenic bacteria as recorded by our study.

The present study rcvealed that treatment with the EM Inducing hyper B-globulinemia and
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hypergamma (y) globulinemia and hyperglobullnemia In cattic of treated yard than that (n cattle
of untreated contro! yard. Gammaglobulins (fmmunoglobulins) are composed of the different im-
munoglobulins (e.g.. I1gM. IgG. 1gA....etc) (Grant and Kachman, 1976) the y-globulins are syn-
theslzed In the plasma cells which maturated from B-lymphocytes in the spleen. bone marrow
and lymph nodes (McPherson, 1984). 20% of the clrculating lymphocyte population are B-
lymphocytes and the remalnder are T-lymphocytes (Jaln, 1986). So thal, B- and T-lymphocyte
assay should be needed for further confirmaton.

Also. some y-globulin fractions may migrate to the f§ fractions (Grand and Kachman, 1976).
and thls may be the cause of the significant lhcrease of b-fraction as a result of hyper-y-y globuli-
netnta lt. EM-treated cattle, so that the EM-treatment may induced immunostimulant action of
the Immune system Indfrectly through improving the environinental housing of the animal of
treated yard compared with untreated yard, and the increased level of total globulins may be as
a result of signiflcant tncrease of both f-and- y-globulins In the present study. Also the hyper-
gamma globullnemia may be one of the causes In reducing the frequencies of both diarrhoea and
pneumania by immunostimulant property of such EM treatment as peviousely mentioned.

Based on the current study {t could be concluded Lhat the treatment of cattle yards with the
EM may be of beneflclal values [n reducing fly populalons, total bactecial count of the bedde,
malodoures of Lreated yards and the frequencles of pneumonla and diarrhaea In catlie of treated
yard. and Increasing fertlity of manure (through reduclng pH and elevating nttrogen. phosphor-
us and potassium percentages of treated bedde). and inducing Immunostimulant activity (per-
haps indtrectly) through elevating the immunoglobullns (y-globulins) of serum of cattle of treal-
ed yard. So that EM-technology should be recommended for Improving cattle produclion.
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Table (1): Total Bacterial Count (106/gm dry bedde)in either EM-

treated and control yards

< — = %
Groups Before After 1" After 2™ After 3

treatment treatment treatment freatment
ﬁl

Coantrol 8.533 10.933 11.917 9.767
yard + ) T * T
0.867 1.097 0.803 0.775
iEM-treated 9.217* 8.067*** | 7.233%*+ 5.817%%
yard * + t +
1.079 0.778 0.542 0.875

N.B 1. * =significant change between means (at P < 0.05). 2- ** = highly significant change between means (at p <0.01)

3- =t = very highly sfgnificani change between means at (P < 0.001)4- NS = non-significant change betweea means

Table (2): Average Number of Fly Populations (per trap of yard)
During Different Periods of EM-Treated Yard

——e—e n B I

Groups Before After 1% After 2" After 3™

treatment freatment freatment treatment

Control 684.333 728.00 784.667 734.33

yard t + t t
14.336 13.837 15.315 15.967
EM-treated 711.00NS | 547.667*** | 410.33*** 354.50%**
yard 1 t + +
7.950 11.599 11.589 11.845
e — e

N.B 1- * = sjgnificant chaoge betweea means (at P < 0.05). 2- ** -~ highly algnificant change betweca means (at p < 0.01).

3- *%* = very highly sigoiflcant change between means at (P < 0.001)4- NS = non-signiflcant chnnge between means
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Table (3): Chemical Analysis of the Animal Bedde At Different
Periods of EM-Treatments.

Periods | Before After 1"7 Alter 227 | After 379
Analysts and group treatmeal | trealment treatmeat | treatment
Coutrol 8.700 8.515 8.642 8.472
bedde + + * +
PH-vatue 0.104 0.062 0.060 0527
Treated 8.808NS 8.270* B.242%+ 7.968NS
beddc + t I +
0.040 | 0.050 0.040 0.089
Control 4045 | 40117 41.683 40.767
bedde + t + *
Carboun (C) 0.52) 0.507 0317 0.592
Yo Treated 40.85NS | 41.233NS | 41.317NS | 41.41INS
bedde + t + +
i 0.272 0.312 0.703 0.370
Coutrol 1.870 1.872 1.825 1,908
bedde + i t +
Nitrogen (™) 0.022 0.014 0.023 0.038
(%) Treated 1.885NS 2.068* 2.117% 2.200*
beddc + + + t
0.023 0.084 0.073 0.112
Control 0.603 0.597 0,602 0.562
bedde + 1 + +
Phosphorus 0.013 0.023 0.011 0.017
(P) (%) Treated 0.605NS 0.732NS 0.773 0.805%**
bedde + P + +
0.010 0.057 0.044 0.034
mr—_—gﬁ—gg
Control 3.992 4.063 3.897 3.375
bedde + 1 t b 4
Potassium | 0.086 0.092 0.093 0.050
(K) (%) Treated 1.922NS 4.337NS 4.15NS 4.102*
bedde + ! + + +
0021 |  0.112 0.225 0.233
Control 1.873 1,922 1.783 1.775
bedde + ] + F
Sodium (Na) 0.047 0.051 0.052 0.055
(76) Treated 1.843NS 1.897NS 1.837NS 1.795NS
bedde + by + *
0.078 0.053 0.060 0.032
NBI--=~ ngn\ﬂunuﬁ;- behveen means (3l P ¢ 0.05). 2. ' = highly dgnillcant chawge berern means (1 p £0.01)

3. **+ = very highly significant change berween menns at (P < 0.001 34 XS = non-sigalficant change between meam
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Table (4): Frequencies of Diarrhoea and Pneumonia in Cattle of EM-
Untreated (Contro}) Yard and EM-Treated Yard

Dlsease Groups Means + SE
Diarrhoea EM-uptreated 5833+
yard 12 5 4 3 5 6 1.302
(countrol}
1.333 2
EM-treated yard I 3 0.00 1 1 2
0.422**
— |
Poeumouia EM-vatreated 6.000 £
yard 7 3 6 9 3 8 1.033
(coolrol)
1.000 £
EM-treated yard 2 1 2 ) 0.00 1 0.00
0.365%*
— — e —

N.B. #* = highly slgnificant change between meaos (at p < 0.01).

Table (5): The Effect of Effective Microorgaunisms (EM) oo the
Serum Immunoglobulins and different protein fractions as
Determined by serum protein Electrophoresis of Cattle of

Treated and Untreated Control Yards

ﬁﬁu (o) Beta () | Gamma (y)Tﬁ
globulins | globulins | globullus | globulias | protein
(g/dL) (g/dL) (g/dL) (g/dL) (g/dL) (g/dL)
Contrﬁh 4.106 7507)72 0.572 0.840 2.384 W
Cattle t * t t t t
0.148 0.061 0.084 0.042 0.211 0.164
Em m 1.297NS 0.791* 1.438* 3.526* 7.21QNS
Cattle t + + t * *
0.211 0.190 0.032 0.214 0.294 0.319
L

=il
N.B: (1) NS = pon significant chapge behveen means

(2) * = sigpificant change between the two means (at P < 0.05).
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A B
Fig (1): Electrophoretically separted proteln fractlons, from bottom to top (prealbumin,
Albamin, a,. and a,- globulins, P-globulins and gamma (immuno)-globulins) of

the serum protein of control untrcated (A) and EM-trcated (B) cattle.

120,00% -}

100,00% -+

: O Treated callle
80,00% -+
m Control catlle untreated

Albumin Alpha Beta Gamma Total Totsl
Globulins  Globulins  Globulins Globuling  Protsins

Fig (2): The percentages of the diflerent protein fractions including the immunoglobulins

{gamma globulins) of the serum of EM-freated and control {untreated) catile.
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