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APPLICATION OF THE EFFECTIVE MICRO-ORGANISMS (EM) IN
LARGE DAIRY CATTLE FOR IMPROVEMENTS OF THE ANIMAL
HOUSING CONDITIONS AND THE IMMUNE STATUS
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ABSTRACT

The effective micro-organism (EM) techinclogy was applied in a private «uide farm
through the cwrent study, where 240 dairy Holstein cows were divided into two
groups (120 animal/per group/ per yard). The EM-solution was sprayed by dilution of
1: 200 water on the floor of one yard {including bedde, manure and animu! feed), the
other yard not sprayed by the EM and considered as non-treated control yai . The EM-
spraying was conducted one time per week for three consecutive weeks. The jly popu-
lation per each trap of yards was counted, the total bacterial count, the pH-vilues and
the percentages of carbon, nitrogen, phosphorus, potassium and sodium clcments of
the beddes were measured, all the above parameters were carried out L. jore treat-
ments and after each of the three treatments. Also, the frequencies of dia:rnuea and
pneumonia in cattle of each yard were recorded at the end of the experimeni. The im-
munoglobulins were determined through serum protein electrophoresis for determina-
tiont of the different protein fractions of the serum of cattle of EM-treated und control
yards. The results indicated that the EM is of beneficial values in reducing the fly popu-
lations, total bacterial count of bedde, malodours fvolutile fatty acids and ioric gases
as natural toxius) of the treated yard and the frequencies of occurrence of cither diar-
rhoea or pneumonia in cattle of treated yard, and increasing the fertility of mnure of
bedde (through reducing its pH-value and elevating its nitrogen, phosphorus a: .« potas-
sium percentages). Also, the immune status of cattle in EM treated yard was siimulat-
ed because of the elevation of gammaglobulins (immunoglobulins) of the sen.u: of cattle
in treated yards, so that the EM technology should be recommended for imp.wuing the
cattle production.

INTRODUCTION

Flies are living on the manure that accumulates with animals of confined piruduction {cows,

horses, pigs and chickens)}. The flies irritate animals and people on these premiscs, as well as in
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the surroundii:::. The stable flies suck blood of cows and horses resulting that animals not feed-

ing properly and gradually losing its weight. Flies also are potential vectors of various diseases

that transmittng bacteria, ascarids, 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 pyre
but flies have rajidly developed resistance mechani
gard and Jespersen, 1999). So that the use of the
human and aniinal health and pollute also the eny
pests is needed (Katz, 1993).

The biologic.:: control by the effective micro-orgar
ulate putrefactive bacteria and consequently the rest
important factor ior flies accumulation, such biolog
tion below the t.reshold injury level, so that the ho
by spraying EM on the chicken manure (Kapango ar

The current =tudy by using the EM was conductg
tal bacterial counts, malodours, improvement of mg3
the environmeriiu] condition of the animal housing ix

and improveme:it the immune status of these animal

MATERIAL AND

Materials aid animals:

1- Effective nuiro organisms (EM): they were a nj

cro-organi=ins including the following micro-o

A- Lactic acict pacteria: included 5 species:

1- Lactobacillu: plantarum, 2- Lactobacillus cas

cillus saliv arius, 5- Lactobacillus delbruecki.

B- Phototroptiic bacteria: included 3-species:
1- Rhodopseudomonas palustris,
2- Rhodoba:i:: sphaeroides,

3- Rhodobas i-1 capsulatus.
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throids insecticides to control fly population,
ms against most of these chemicals (Skov-
e chemicals can be used as a detrimental to
ironment, therefore the biological control of

isms (EM) is established to control and reg-
nitant malodours which are the predisposing
ical control was applied to keep fly popula-
use flies parasitism level have been reduced
1d Galiomee, 2000},

d as one of the biological control of flies, to-
inure quality, aiming at the end to improve
1 order to reduce the frequencies of diseases

15,

METHODS

iixed culture inoculant of the beneficial mi-
rganismes.

ei, 3- Lactobacillus fermentum, 4- Lactoba-
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C- Yeast: included one species callcd Sag
were symboled as AEM or EM-1 oy EM-Bolkas
terial Review Institute (OMRI) March (2003)
USA-Effective micro-organisms}.

2- Animals: 240 Holstein cows divided int
Methods:

240 Holstein cows were divided into two
two yards. Effective microorganisms (EM) wg
animal bedde, on the manure outside the sp
this group considered as treated group. The ¢
feed) was considered as non-trealcd control
was conducted weekly for 3 weeks according
experimental studies were carried out beforg

as: the fly populations per each trap of yard
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harcoiyces cerevisiae. The effective ...icroorganisms
shi for znimals, they certificated by (i, Organic Ma-

arxd prreduced by Emrousa Comp.. USA as (Emro-

o tvo groups (120/per group/ per y aid).

pronps 120 per group, the animats wvere reared on
re spraved by a dilution 1: 200 w.icr on the floor,
ayed yvard and on the animal feed of une yard, and
othier one on sprayed yard (manure, {luor bedde and
group. The treatment by spraying (e EM-solution
5 10 (Kapango and Giliomee, 20C0}. the following
» treatment and after each of the tli.ce treatments
were counted on the different four periods (before

and after treatments), the total bacterial counts of the beddes on the different fo.1 periods before
and after treatments according {o {American Public Health Association (APHAj. i1971), the hy-
drogen ion concentration (PH-values) of the beddes hefore and after the three t:o:tment periods
using digital pH-meter, the percentage of soi;ne elements of the animals bedde i.:fore and after
treatments such as: carbon. Nitrogen, phospihates. potassium and sodium werc Jdetermined ac-
cording to (Association of Analytical chemists (A0OAC), 1980}, the frequencies ::t diarrhaea and
pneumania on cow of the two groups were calculated, and the reflected infli:ences of EM-
treatment on immunogiobulins were determined by polyacrylamide gel immuroelectrophoresis
on the serum of cows of the two groups by the end of the experiment according to Gordon,
(1980) and the total serum protein was measured according to (Doumas et al., 1971). The data
were statistically evaluated using the t-student test according to (Smedecor and Cochran,
19869).

RESUITS
A- Total bacterial counts in yards:

Effective microorganisms (EM] treated yards sliowed highly to very highly sig:.l.cant decrease
of the total bacterial counts after the 15, 2nd and 314 treatment trials than i1
sponding non-treated control yard (table 1).

of the corre-
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B- Fly population of yards:

EM-treated .ards showed very highly significar
the 15, 2nd ;14 the 3™ treatments than that of tf
ble, 2).

50

1t (P < 0.001) decrcase of fly population after

e corresponding non-treated control yard (ta-

C- the pH values and the changes of elements of the animal beddes after EM-

treatments:

1- pH-change:

The pH-of 1:ic animal bedde was decreased sig

ificantly (P < 0.05} after the 15t EM-treatment,

highly significantly {p < 0.01) after the 2"d EM-treatment and non-significantly decreased after

the 374 EM-treutment compared with that of the n

2- change uf carbon element:

n-treated control animal bedde {table, 3).

There was qocn-significant increase of the percentages of carbon element in EM-treated animal

bedde after the 15t, 20d gnd the 3™ treatments c
mal bedde (taile, 3).

3- Change of nitrogen (N) elements content:

There was significant increase (P < 0.05) of the
bedde of EM-treated yard after the 15t, 2nd and t
animal bedde «f control yard (table 3}.

4- Change iv the phosphorous (P} content:

Cnly after it 204 EM-treatment the phosphort
ed yard showid significant increase (P < 0.05) coj
this increased i phosphorus percentage in the an
significant (I < -).001) compared to its percentage
ble, 3}.

6- Change <f the sodium (Na} content:

ompared with that of non-treated control ani-

percentage of nitrogen element in the animal
le 3'd EM-treatments compared to that in the

is percentage of the animal bedde of the treat-
mpared to the bedde of the non-treated yard,
imal hedde of EM-treated yard become highly
in animal bedde of untreated control yard (ta-

No signil.ount change in the sodium percentage of the animal bedde of EM-treated yard af-

ter the all of e three EM-treatment periods com
control yard {i.ixle, 3).

D- Frequeooy of diarrhaea and pneumonia in

The diarri...ca was highly significantly decreases
cattle of untrrated control yard. Also, the frequer
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pared to that of the corresponding untreated
cattle after EM-treatment:

i (P < 0.01) when comparing with diarrhaea in
1Icy of pneumonia of cattle was highly signifi-
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cantly decreased (P < 0.01) in the cattle of the 4 -treated yard than that of cattic ol the EM-non-
treated control yard (table, 4).
|
|
E- Effects of effective microorganisms on ti;¢ serum protein profiles and irnmunoglobu-
lins of cattle: '

1- Total protein: no significant change of the 1:tal protein of cattle of treated yard than that
in cattle of untreated control yard.

2- Albumin: no significant change of albumin of cattle between treated yard :« . that of cattle
of untreated control yard.

3- Alpha {¢) globulin fractions: ne significant changes between the serum y-giobulins of cat-

tle of treated and untreated control yards.

4- Beta () globulin fractions: there was significant increase of beta globulins fraction (P <
0.05) in serum of cattle of the EM-treated yard than that of cattle of non-treated control yard.

~ 5- Gamma {y) globulin fractions (immunoglobulins): there was a significant iucrease (P < 0.05)
of g-globulins (immunoglobulins) in serum of cattle of EM-treated yard comp.aracd to that in cat-
tle of untreated control yard.

6- Total globulins: there was a significant increase (P < 0.05) of the total givirulins of the ser-
um of cattle of EM-treated yard when comparing to that of cattle of untreated vuornitrol yard (table
5 and Fig. 1 and 2).

F- Malodours of EM-treated and untreated yards:

There was a significant and rapid reduction in sensation of malodours in i%i¢ KM-treated yard
and this sensation started after 2-3 days from the first EM treatment compared to EM-
untreated control yard which showed pronounced inalodours.

DISCUSSION

The use of the technology of the effective micro-organisms (EM) in large scaic livestock opera-
tions in expanding manner at the present time, due to its acceptance by the {arming community.
This expansion cover all aspects of livestock including poultry, dalry, beef, swine and aquacul-
ture. The current work aimed f{or the using of such technology for improving cattle production
indirectly by reducing fly population, malodours and total bacterial counts from their housing
environment which are considered as stress factors in animal production, it ddition to improve
the quality of fertilizer produced from the animal manure of bedde that used {or agriculture.
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The pre.:.ni result revealed significant reduction of both total bacterial count of the animal

bedde and ui¢ fly population of EM-treated yard than that in the untreated control yard with the

consequent i duction of maledours sensation in treated yard. The effective micro-organisms
consumed t::¢ volatile fatty acids produced from the stool of animals that reducing the malo-
dours which :aainly as a result of these volatiie fatty acids, which are the main attractive for
house flies, tictice the reduction of fly populatior] was consequently resulted as recorded by Ka-
pongo and Giliomee (2000) whose also suggested that the reduction of fly population after
spraying of Xii over the animal manure may reducing the decomposition of decayed organic
matter intc i malodour volatile fatty acids (isobutyric, valeric and caproic acids) as these vola-
tile fatty aci.... 2re consumed by some microbes hence the reduclion of the malodours producing

bacteria (e.g.. viostridia and enterobacteriaj.

The presciit study revealed that the EM-treatment significantly reduced the PH value of bedde
(which in tur: inhibit the growth of some pathogenic bacteria, this is one of the factors for re-
ducing the tital bacterial count as recorded by the present study) and significantly elevated the
nitrogen, phusphorus and potassium percentages of the bedde of treated yard than that of
bedde of untrvated control yard. The contents of soil organic matters, nitrogen, phosphorus and
potassium arc of some important indicators of soil fertility with direct relationships between soil

fertility and th. se parameters as reviewed by Lynch (1998).

The preseqi study revealed that the use of EM treatment significantly reduced the frequency
of diarrhoeic ::1itle than that observed 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 t:.¢ enterobacteriaceae causing diarrhioea (Radostits et al.,, 2000), and/or as a re-
sult of hyper z.uiimaglobulinemia in the serum of eattle of EM-treated yard as recorded by the
present study. 1 as a result of reducing the total bacterial count (inclding the pathogenic ones)

as recorded b ithe current study.

The current: work also revealed that the EM-treatment reducing the frequency of pneumonic
cattle in treats.i vard than that in non-treated one.  The reduction of offensive volatile fatty acids
and toxic gase: \rom manures as significantly recorded in EM treated yards, such volatile gases
may be of stress factor for respiratory diseases, such reduction of offensive gases in parallel with
the reduction: «f {ly population in treated yard may be the cause of reduction of pneumonia fre-
quency among c«ttle of treated yard {Radostits et |al., 2000), and/or as a result of hypergam-
maglobulinem.. :n cattle of EM-treated yard as indicated by the current study, or as a result of
reduction of toii! bacterial count including the pathogenic bacteria as recorded by our study.

The presen: :iudy rcvealed that treatment with |the EM inducing hyper B-globulinemia and
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hypergamma (y) globulinemia and hyperglobulineziia in cattle of treated yard t::n that in cattic
of untreated control yard. Gamimaglobulins (immunoglobulins) are composed <! the different im-
munoglobulins {e.g., IgM, 1gG, [gA....etc) (Grant aud Kachman, 1976} the y- gl,bulins are syn-
thesized in the plasma cells which maturated from B-lymphocytes in the spicin, bone marrow
and lymph nodes (McFherson, 1984). 20% of the circulating lymphocyte population are B-
lymphocytes and the remainder are T-lymphocyles (Jain, 1986). So that, B- and T-lymphocyte
assay should be needed for further confirmation.

'Also, some y-globulin fractions may migrate to the § fractions {Grand and Kachman, 1976),
and this may be the cause of the significant increase of b-fraction as a result i i:y per-y-y globuli-
nemia in EM-treated cattle, so that the EM-titatment may induced immunostunulant action of
thie immune system indirectly through improving the environmental housing of the animal of
treated yard compared with untreated yard, and the increased level of total gl.zulins may be as
a result of significant increase of both p-and- y-globulins in the present stucdy. Also the hyper-
gamma globulinemia may be one of the causes in reducing the frequencies of b».h diarrhoea and

pneumonia by immunostimulant property of such EM treatinent as peviousely entioned.

Based on the current study it could be concluded that the treatment of catlic yards with the
EM may be of beneficial values in reducing fly populations, total bacterial count of the bedde,
malodoures of treated yards and the freque#lcies of pneumonia and diarrhaea i1 cattle of treated
yard, and increasing fertility of manure (th#ough reducing pH and elevating n.irogen, phosphor-
us and potassium percentages of treated bedde), and inducing immunostimutant activity (per-
haps indirectly) through elevating the immunoglobulins (y-globulins) of serum of cattle of treat-
ed yard. So that EM-technology should be recommended for improving cattle picduction.
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Table ({): Total Bacterial Count (10%gm dry bedde)in either EM-

After 3"

treated and control yards

Conttﬁ_

yard

Before

treatment

After 2™
treatment

11.917

+

0.803

treatment

9.767
+
0.775

EM-treated
yard

3- *** = very highly significant change between means at (P < (

Table (2): Average Number of Fly

Grou s

Cont: |
yard

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

Before

treatment
684.333

t
14.336

lst

treatment

7.233%%*

+4

0.542

After 2™

treatment

784.667

+

15.315

5.817**

+

* = highly significant change between means (at p <0.01).

.001)4- NS = non-significant change befween means

After 3™

15.967

EM-treated
yard

_

NBi1-+*-

711.00NS

=+

7.950

547.667**
*
1 1.55}9

410.33%**

-+

11.589

354.50***
t

11.845

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

3- #%% =, ;. Gighly significant change between means at (P < 0.001)4- NS = non-significant change between means
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Table (3): Chemical Analysis of the Animal Bedde At Difis,.

Periods ¢f £ i reatments.

oo T - %‘E-.:tt“&-‘}hl???}!-m.ﬁ"“S'G 3
}r Periods Letore After 1" After 2" After ®
Analysts and group ... ireatment | treatment | treatment | treaim.ci.
B Coutrol 8.700 8.515 8.642 8.471
bedde + * b +
] PH—value 0.] 04 0.062 0.060 0527 - |
; Treated 8.808NS 8.270* 8.242%% 7.968:5
‘ bedde + T + +
L o L 0040 | 0.050 0.040 0.08 |
i Control 40.45 40.117 41.683 40.757
{ bedde + + + +
t Carbon (C) 0521 0.507 0.327 0.59:
% Treated 40.85NS | 41.233NS | 41.317NS | 41.417-
bedde + + + +
0.272 0.312 0.703 0.37+
E— p— A i Gl
Control 1.870 1.872 1.825 1.9G:
i bedde + + + +
| Nitrogen (N) 0.022 0.014 0.023 0.035 |
(%) Treated 1.885NS 2.068* 2.117% 2.205% |
bedde + + + +
, , 0023 0.084 0.073 0.1i.
—n ! T R A ——"T T S St ———— s ———
Control 0.603 0.597 0.602 0.5¢>
bedde + + + +
| Phosphorus 10.013 0.023 0.011 0.01 !
| (P (%) Treated 0.605NS 0.732NS 0.773 0.805 "+ |
‘ bedde + + + +
| | 0.0i0 0.057 0.044 0.03:
- P e c— PO ———. 1. .
Control 3.992 4.063 3.897 3.37=
bedde + + + +
| Potassium 0.086 | 0.092 0.093 0.5
| (K} (%) Treated 3.922NS 4.337INS 4.15NS 4.10:%
| bedde + + + +
| 0.121 0.112 0.225 0.2
I——— . S A e S — 5. . . /]
| Control 1.873 1.922 1.783 1.7173
| bedde + + + +
| Sodium (Na) 0.047 0.051 0.052 0.085
(%) Treated 1.843NS 1.897NS 1.837NS 1.79573%
bedde + + + +
| I 1 0.078 0.058 0.660 0.03: |

N.B 1- * = significant change between means (at P < 0.05). 2- 47 = highly significant change between meaas (at p = %.00)
3= *** = very highly significant change between means at (P < 0.00i)4- NS = non-significant change between mean-
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Tz"ic (4): Frequencies of Diarrhoea and Paeumonia in Cattle of EM-
Untreated (Control) Yard and EM-Treated Yard

S [

-untreated
yard

{control)

Pneumonia

EM-treated yard

EM-untreated
yard

(control)

N.B. ** -

EM-treated yard

Tabie (5): The Effect of Effective Microorganisms (EM) on the

gt .

Gr-';np

e

Cantrol

Cartic

]

Serum Immunoglobulins and different protein fractions as

Determined by serum protein Electrophoresis of Cattle of

Treated and Untreated Control Yards

+
0.211

t
0.190

Albumin | Alpha (o) Beta 1))
globulins globulins
(g/dL) (g/dL) (g/dL)
4.106 0.972 0.572 -
+ + +
0.148 0.061 0.084

Treated | 3.684NS | 1.297NS 0.791*

+

0.032

Gamma (y)
globulins
(g/dL)
0.840
+
0.042

1.438*

+

0.214

NI (1} NS = non significant change etween means

Total
globulins
(g/dL})

2.384

{2) * = significant change between the two means (at P < 0,05),
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A B
Fig (1): Electrophoretically scpartcd protein fractions, from bottom to top (prealbumin,
Albamin, @,. and u;- globulins, f-globulins and gamma (immune)-globulins) of
the serum protein of control untreated (A) and EM-treated (B) cattle,

180,00% -

160,00%

140,60%

. '—-';;: i -

120.00%

100,00% -

s

— —— ————

80,00%

e - — ———
e LS S

o Tleatéd caitle
m Control catile unireated

i
B '

40,00%

B
v
I
|
!

20,00%

|-

0,00% !
Albumin  Alpha Beta Gamma Total Total
Globuling  Globuling  Globulins  Globulins  Proteins
Fig (2): The percentages of the different protein fractions including the immunoglobulins

{gamma globulins) of the serum of EM-treated and control (untreated) cattle.
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