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ABSTRACT 

Th<.: wectwe mlcro-organLsm (EM) technology was applied in a prfuate cattle jarm 

through the current study. where 240 dairy Holstein COluS were dwlded into two 

groups (120 anlmal/per group/ per yard). The EM-solutLon was sprayed by dUulion oj 

J: 200 water on the floor oj one !lard (lJlcluding bedde. manure and. anlmal jeed). the 

other yard not sprayed by the eM and considered as non-treated control yard. The EM­

sprQJjlrtg was conducted one time per week jor three consecutive weeks. The fly popu­

lat/.on per each tmp oj yards was counted, the total bacterial count, Vle pH-values and 

the percentages oj carbon, nitrogen. phosphorus, potassium and sodium elements oj 

the bed des were measured., all the above parameters were carried out before treat­

ments and after each of !he three treatments. Also. (he frequencies oj dlarrhaea and 

pnewnonia In cattle oj each yard were recorded at the end oj the experiment The Un­

munog/obullns were detennined through serum protein electrophoresis Jor detemllna­

Uon of the d!fferent protem !raclions oj the serum oj cattle of EM-treated and control 

yards. The results lI1dlcated Ulat the EM is of ben.eflcialvruues t.n reducing the fly popu­

lations. total bactertal count oj bedde, malodours (oo/utile Jatty acids Q/ld toxic gases 

as natural toxf..us) of the treated yard and the frequencies oj occurrence of either diar­

rhoea or pneumonia lfl cattle DJ treated yard, Q/ld Increasing lhe Jertility oj manure oj 

bedde (through reduClJtg its pH-value and elevating its nitrogen. phosphorus and potas­

slum percentages). Also, the Cmmune status oj cattle lJ1 EM treated ywd was stimulat­

ed because of the elevation oj gQrrunaglobulfnS (lmm.ufloglobullrts) oj the serum of cattle 

In treated yards, so Uwt the EM technology should be recommended Jor improv{ng the 

cattle prod uctiDn.. 

llVTRODUCTION 

files are Iivtng on the manure that accumulates wlth animals of confined production (cows, 

horses, pigs and chickens). TIle Illes IrrItate anImals and people on these premises, as well as Ln 
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the surroundings. The stable Oles suck blood of cows and horses resulting that animals nol feed­

ing properly and gradually losing U.s weight. Files also are potenUal vectors of various diseases 

that lransmJtting bacteria, ascarlds. viruses. rickettsIas. protozoa ....... etc (Thomas and Skada. 

1993), So that for many years. the farmers have relied solely on chemical trealments by orga­

nochlonnes. organophosphates. carbamales or pyrelhro!ds Insecticides to control fly populatlon, 

but flies have rapidly developed resistance mechanisms against most of these chemIcals (Skov­

gard and Jespersen, 1999). So that the use of these chemicals can be used as a delrtmental to 

human and arumal health and pollute also the environment. therefore the biological control of 

pests Is needed (Rutz. 1993). 

The biologlcal control by the effecuve micro-organisms (EM) Is established to control and reg­

ulate putrefactive bacteria and consequently the resuH.ant malodours which are the predIsposing 

Important factor for nics accumulation. such bIological control was applied to keep fly popula­

tion below the threshold Injury level. so that the house flies parasItism level have been reduced 

by spraying EM on the chicken manure (Kapango and Gallomee. 2000). 

The current study by using the EM was conducted as one of the biological control of flies. to­

lal bacterial counts. malodours. improvement of manure quality. aJmlng at the end to improve 

the environmental condition of the animal housing In order to reduce the frequencies of diseases 

and Improvement the Immune slatus of these animals. 

MATERIAL AND METHODS 

Materials and animals: 

1- EffecUve mJcro organisms (EM): they were a mixed culture Inoculant of the beneficial mJ­

cro-org~nisms lncludlng the following micro-organisms, 

A- Lactic acid bacteria: included 6 species: 

1- Lactobacillus plantarum. 2 - LactobacllLus easel, 3- Lactobacillus fermentum. 4- Lactoba­

cU[us sallvartus. 5- Lactobaclllus delbrueckJ. 

B- Phototrophic bacteria: included 3-species: 

1- Rhodopseudomonas palustrls. 

2- Rhodobacte.r sphaeroldes. 

3- Rhodobacter capsulalus. 
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c- Yeast: included one species cClllcd SacharoOlyces cerevislac. The dfecllve mlcroorganlsms 

were symboled as AEM or E:M-l or EM-Bokasb.l [or anImals, they certJncated by the Organic Ma· 

terla} Review TnsUtute (OMRI) March (2003) and produced by Emrousa Camp., USA as (Emro­

USA-Effective micro-organIsms). 

2- Animals: 240 HolsteIn cows divided Into lwo groups (120/per group/ per yard). 

Methods: 

240 Holstein cows were divided into lwo groups l20 per group. the animals were reared on 

two yards. ECfecUve mJcroorganisJlls (EM) WCI'e sprayed by a d!lul1on 1: 200 waler on U)c floor, 

arumal bedde, on the manure outside the spl'ayed yard and on the anImal feed of one yard, and 

this group considered as treated group. The other one on spmyed yard (manure. floor bedde and 

feed) was :consldered as non-treated control group. 'nle trealmenl by spraying the El'ri-soluUon 

\Vos conducled weekly [01" 3 weel<s :'lccordlng to (Kapaogo and GWomee. 2000). the rollowlng 

experimental studies were carried out before treatment and after each of the three treatments 

as: the fly populaUons per each trap of yard were counted on the dIfferent four pertocls (before 

and after treatments\. the total bactclial counts of U\c lJeddes on the dLfTerent four periods before 

and after treatments accordIng to (AmerIcan Public HealUl AsSOCIation (APHAJ. 1971). Ule hy­

drogen 10n concentraUon [PH·values) of the beddcs before and afler the three treatment periods 

usIng dIgital pH-meter. Ule percentage of some elements of the animals bedde before and afler 

treatments such as: carbon. NItrogen, phosphates, potassium and sodium were determined ac­

cordIng to (AssoclaUon of Analytical chemIsts (AOAC). lB80). the frequencIes of cHarrhaea and 

pneumanla on cow of the two groups were calculated, and the renected Influences of EM· 

treatment on immunoglobulins were delennlned by polyacrylamide gel Immunoelectrophoresis 

on the serum of cows of the two groups by the end of the experiment according Lo Gordon, 

(1980) and lhe total serum protein was measured accordmg to (Doum.as et al .. 1971). The dala 

"."ere statisUcally evaluated uslng the l-stlldent test according to (Snedecor and Cochran. 

1969). 

RESULTS 

A- Total bacterial counts in yitrds: 

E(fective microorganisms (EM) treated yards showed highly to very hIghly slgnlficanl decrease 

of tl1e total bacterial counts after the 1 st, 2nd and 3rd trealroent trials than that of the corre­

~pondlng non-treated control yard (table l). 
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B- Fly population of yards: 

EM-treated yards showed very highly slgnlficant (P S 0.001) decrease of fly popuJaUun after 

the 1 st. 2nd and the 3 rd trealments than that of the corresponding non-treated control yar'd (ta­
ble, 2), 

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

treatments: 

1- pH-change: 

The pH-of the animal lledde was decreased slgnH1canUy (P ~ 0.05) after the 1 sl EM-treatment. 

highly Significantly (p ~ 0.01) after the 2nd EM-treatment anll non-slgnlncanUy decreased after 

the 3 rd EM-irealment compared willi that of the non-treated conlrol anlmal bedde (table, 3). 

2- cbange of carbon element: 

There was non-significant Increase of the percentages of carbon element In EM-treated animal 

bedde aft.er the 1st. 2 nd and the 3 rd treatments compared wtlh U1at of non-treated control anI­

mal bcdde (table. 3). 

3- Change of nitrogen (N) elements content: 

There was signU1canl increase (P < 0.05) or lhe percentage of nitrogen element [n the animal 

bedde of EM-treated yard after the l st, 2nd and the 3m EM-treatments compared to that In the 

animal bedde of conlJ"ol yard (table 3). 

4- Cbange in the pbo.:iflborous (P) content: 

Only after the 2nd EM-treatment the phosphorus percentage of U;c animal bedde of the treat­

Ld yard showed slgnlftcant Increase (P S 0.05) compared to ilie bedde of the non-treated yard, 

this increased of phosphorus percentage In the animal bedde of EM-treated yard become highly 

Significant (p s 0.00l) compared to Its percentage In animal bedde of untreated control yard (ta­

ble, 3). 

6- Change of the sodium (Na) content: 

No slgnHicant Change In the sodIum percentage of tbe animal bedde of EM-treated yard af­

ter the all of the three EM-tseatment pertods compared to Ulat of the corresponding untreated 

control yard (table, 3). 

D- Frequency of dlan-haea and pneumonia in cattle after EM-treatment: 

The dlarrhaea was highly Significantly decreased {P ~ 0.0l) when compartng with dlarrhaea In 

cattle of untreated control yard. Also. the rrequency of pneumonia of caWe was highly slgnlf\-
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canUy decreased (P ~ 0.01) In the calOe of the EM-treated yard than that of callie of the EM'non­

treated control yard (table. 4). 

E- Effects of effective microorganisms on the serum, proteiD profiles and lnunu.c.oglobu­

lins of cattle: 

1- Total protein: no slgnHlcant change of the toLlI protein of cattle of treated yard than U)at 

In callle of untreated control yard. 

:2' Albumin: no slgnlflcant change of albumin of calUe between treated yard and that of caU}e 

of untreated control yard. 

3· .Alpha (a) globulin fractions: no slgnlncant changes between lhe serum y-globullns of cat· 

tle of treated and untreated control yards. 

4- Beta (~) globulin fracuons: there was Significant Increase of beta globulfns fraction (P ~ 

0.05) In serum of cattle of the EM·treated yard ilian that of c.atue of non-treated control yard. 

5· Gamma (y) globuHn fracUons (Immunoglobulins): there was a significant Increase (P S 0.05) 

of g·globuHns (immunoglobulins) Ln serum of c<lttle of EM-treated yard compared to Ulalln cal­

tle of untreated control yard. 

6- Total globulluQ: there was a slgnll1cant Increase (P 5. 0.05) of the total globulins of Ule ser­

um of catUe of EM-treated yard when comparing Lo Ulal of caLUe of untreated conlrol yard (l.:lblc 

5 and FIg. 1 and 2). 

F· Malodours of EM-treated and untreated yards: 

There was a sIgnIficant and rapid reduction In sensaUon of rnalodours In the EM·trealed yard 

and thIs sensation started after 2-3 days from the flrst EM lrealment compared to EM­

untreated control yard which showed pronounced ll1alodours. 

DISCUSSION 

The use of the technology of the effecUve micro-organisms (EM) In large scale livestock opera· 

tioos in expanding manner at the present Ume. due to Its acceptance by the farrntng community. 

11113 expanslon cover all aspects of llvestock Including poultry. dairy. beef. swine and aquacul· 

ture. The current work almed for the usIng of such technology (or Lmprovlng cattle producUoo 

Indlrectly by reducing fly populaUon. maJodours and total bacterial counts (rom their hOUSing 

environment which are consIdered as stress factors in aolmal producUon.. In add.1Uon to ImprOve 

the quallty of ferUllzer produced [.rom the anlm.:tl manure of bedde Ulat used for agriculture. 
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The prestflt result reveuled signIficant reducUon of bolIl total bacLertal count of tile animal 

bedde and the fly populaUon of EM-treated yard than that In U1e untreated control yard with the 

consequent reduction of malodours sensation (n Ireated yard. The effective micro-organIsms 

consumed the volatile fatty acids produced from the stool of animals thal reducing the malo­

dours which maJnly as a (esull of these volaWe fatty acids. which are the main attractive for 

house Illes, hence the reductlon of tly population was consequenUy resulted as recorded by Ka­

pongo and Glliomee (2000) whose also suggested that the reduction of fly populaUon after 

spraying of EM over the animal manure may reducing the decomposition of decayed organic 

matter Into the malodour volaUle fatty acIds (Isobutyric. valertc and caproic acIds) as these vola­

tHe falty acids are consumed by some microbes hence the reducUon of the malodours produclng 

bacteria (e.g .. clostridia and enterobacterial. 

The present study revealed that the EM-l.reatment slgniflcan Uy recl uced the PH value of bedde 

(wh1ch In tum Inhibit the growth of some pathogenic bacteria, Ulls Is one of U1e factors for re­

ducing U1e total baderial count as recorded by the present study) and slgnlncantly elevated the 

nitrogen. phosphorus and potassium percentages of the bedde of Ireated yard than Ulat of 

bedde of untrealed control yard. The contents of soil organtc matters. nItrogen. phosphorus and 

potassium are of some Important Indlcalors of soli ferUlIty with direct relaUonships between soU 

ferUlI ty and these parame1ers as reviewed by Lynch (1998). 

The present study revealed that the use of EM treatment slgnillcantiy reduced the rrequency 

of diarrhoeic cattle U1an thaL observed In cattle of untreated yard. The reducUon of Ily populaUon 

In EM-treated yard may be helping In reducUon of diarrhoea frequency through reduction of 

transmltting the enterobacteriaceae causing diarrhoea (Rado8tits et al .• 2000). and/or as a re­

sult of hyperganunaglobuUnemla in Ule serum of cattle of EM-treated yard as recorded by the 

present study. or as a result of redUCing the total bacterial count (Incldlng the pathogenic ones) 

as recorded by the current study. 

The current work also revealed tnat the EM-treatment reducing the frequency of pneumonic 

callie tn treated yard than iliat In non-treated one. The reducUon of offensive volaUle ratty acIds 

and toXic gases from manures as slgnUkanUy recorded In EM treated yards. such volatile gases 

may be of stress factor for respiratory dIseases. such reducUon of olTenslve gases Ln parallel with 

the reduction of fly population In treated yard may be lhe cause of reduction of pneumOnia rre­

quency among cattle of treated yard (Radostlts et al., 2000). and/or as a result of bypergam­

maglobullnem1a In cattle or EM-trealed yard as Indlcaled by the current study, or as a result of 

reductlon of toW bacterial count Lncludlng the pathogenic bacteria as recorded by our study. 

The present study revealed that Ireatroent with the EM 1nduclng hyper j3-gJobulinemla and 
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hypergamma (y) globullnemla and Ilyperglobullnemla In catOe o( treated yard than that tn cattle 

of untreated control yard . Gammaglobullns (Immunoglobulins) are composed of the different im­

munoglobull.ns (e.g .. JgM. IgC. 19A .. .. etc) (Grant and Kachm8.J;l. 1976) Ule y-gJobuUns are syn­

thesized In the plasma cells which maturated from B-lympnocytes in the spleen. bone marrow 

and lymph nodes (McPherson, 1994). 20% of the ClrculaUng lymphocyte population are B­

lymphocytes and lhe remainder are T-lyrnphocytes (Jain. 1986). So that. B- and T·lymphocyte 

assay should be needed for further confirmaUon. 

Also, some y-globulln fracUons may migrate to the ~ (racUons (Grand and Kachman. 1976). 

and thIs may be the calJse of the Significant Increase of b- reaction as a resu It of hyper-yo), gJobull­

nel .. la It. EM-treated cattle, so ti)at the £M-treatmenl may Induced ImmunosUmulant acUon of 

the Immune system Indirectly through ImprovLng Ule environmental housing of the animal of 

treated yard compared with untreated yard, and the increased level of total globulins may be as 

a result of slgnlOcant increase of both ~-and- 'Y-glohuUns In the presenl study. AJso Ole hyper­

gamma globullnemla may be one of the causes In reducing the frequencies of boUl diarrhoea and 

pneumonia by lmmunoslImulant property o( such EM treatment as peviouscly menUoned. 

Based on the current study It could bc concluded Lhal the lreatmenl of cattle yards wtlh the 

~M may be of benefiCial values In reducing fly populaUons. total bacterial count of lhe bedde. 

malodoures of treated yardS <lncl Ule frequencies of pneumonia and dlanhaea In callie of treated 

ytlrd. and Increasing ferUlity of manure (through reducing pH and elevating nitrogen. phosphor­

us and potassium percentages of treated bedde). and InducIng lnununosthnulant activity (per­

haps Indlrectly) through elevating the Immunoglobulins (y-globullns) of serum of cattle of t(eat­

ed yard. So that EM-technology should be recommended for Improvlng cattle producUon. 
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Table (1): Total Bacterial Count (106/gm dry bedde)in either EM­

treated and control yards 

Groups Before After 1st After 2nd After 3n1. 

treatment treatment treatment treatment 

Control 8.533 10.933 11.917 9.767 

yard ± ± ± ± 
'. 

0.867 1.097 0.803 0.775 
-

EM-treated 9.217* 8.067*** 7.233*** 5.817** 

yard ± ± ± ± 

1.079 0.778 0.542 0.875 

N.B I· • ~ "gnilleant change b", ... tcn mUn! (al P .5. 0.05). 1- •• ~ highly slgnlllCln( dlBnge b~IW .. ~" ",ran~ (al p ~ 0.01). 

3· ••• "' Vtry highly slllniOclni rh,nge bclwc-cn mr.", a' (P ~ o.ao 1)4- NS ; non-slgoillrani change bC!>\'~n mUll' 

Table (2): Average Number of Fly Populations (per trap of yard) 

During Different Periods of EM-Treated. Yard 

Groups Before After 1 sf After 2nd - After 3rd 

treatment treatment treatment treatment 

Control 684.333 728.00 784.667 734.33 

yard ± ± ± ± 

14.336 13.837 15.315 15.967 

EM-treated 71).00NS 547.667*** 410.33*** 354.50*** 

yard ± ± ± ± 

7.950 11.599 11.589 11.845 

N.B 1-' - slgnll1cUlI thlntt bc(w«n means (at P.:: 0.05). 2-" -- highly Jlgnlfkllnl change betw«n mell.n~ (al p! 0.01). 

J- ..... very highly rlgpJJlc:allt cbllnlt b~tween meaRS It (P!5 0.001)4- NS - non-sJllnlll~.n! chloge between mean! 
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Table (3): Chemical Analysis of the Animal Bedde At Different 

Periods of EM-Treatments. 

~ 
Defore After 1 II After 2M After J rd 

Analysts aDd group treatment treatmeDt treatment treattDent 

Control 8. 700 8.515 8.642 8,472 
bedde ± t ± ± 

PH-value 0.104 0.062 0.060 0527 
Treated 8.a08NS 8.270* 8.242" 7.968NS 
beddc ± ± 1 ± 

0,040 0.050 0.040 0.089 

Control 40.45 40.117 41.68) 40.7<i7 
bedde ± ± ± ± 

CarbOD (C) 0.521 0.507 0.327 0.592 
% Treated 40.BSNS 41.2J3NS 41.317NS 41.4l7NS 

bedde ± ± ± ± 
0.272 0.312 0.703 0.370 

Control 1.870 1.872 1.825 1.90B 
bedde ± ... ± ± ... 

Nitrogen eN) D.on 0.014 0.02) 0.038 
(%) Treated 1.885NS 2.068" 2.11711 2.200· 

beddc ± ± ± ± 
0.023 0.084 0.013 0.112 

Control I 0.603 0.597 0.602 0.562 
bedde ± ± ± ± 

Phosphorus O.OD 0.023 0.011 0.017 
(P) (%) Treated 0.60SNS 0.732NS 0.773 0.80S .... 

bedde ± ± ± ± 
0.010 0.057 0.044 0.034 

Control 3.992 4.063 3.897 3.375 
bedde ± ± ± ± 

Potassium 0.086 0.092 0.093 0.050 
(K) (%) Treated 3.9HNS 4.337NS 4.15NS 4.102· 

bedde ± ± ± ± 
D.I1.J 0.112 0.225 0.233 

Control J.S73 1.922 1.783 1.775 
bedde ± :t. ± ± 

Sodium (Na) 0.047 O.OSJ 0,052 0.055 
(%) Trcoted 1.843NS 1.897NS 1.8J7NS 1.795~S 

bedue j; :t ± ± 
0.078 0.058 0.060 0.031 

N.B 1-' - "amn •• nl tb~nl!' be". ...... mu ... (0' P So ~.0S).1." - hll~l, "111"(1",,01 ,~u8' 110"", •• muno (,( p ~ 0.01). 

3-'" - •• ..., highly ,Ignlne,ft' chlftg~ btho'reD ",,,,n." (p!: 0.001)4- NS - non-lll\11lnoAnl <hont. btt .. ~" moo"' 
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Table (4); Frequencies of DIarrhoea and Pneumonia to Cattle of EM­

Untreated (Control) Yard and EM-Treated Yard 

Disease Groups 1 2 3 4 5 6 Means ±SE 

Diarrhoea EM-uDtreated 5.833 ± 
yard 12 5 4 3 5 6 1.302 

(control) 

1.33J ± 
EM-treated yard 1 3 0.00 1 1 2 

0.422" 

Pneuruollia EM-untreated 6.000 ± 

yard 7 3 6 9 3 8 1.033 

(conlrol) 

1.000 ± 
EM-treated yard 2 I 2 0.00 1 0.00 

0.365" 

N.B .•• = highly Jlgnlncant change bcrweel) mea05 (at p ~ 0.01). 

Table (5): The Effect of Effective Microorganisms (EM) 00 the 

Serum Immunoglobulins and different protein fractioDs as 

Determined by serum protein Electropboresis of Cattle of 

Treated and Untreated Control Yards 

Group Albumin Alphn (0:) Beta (~) Gamma (y) Total Total 

globulins globulins globulins globulins protein 

(g/dL) (gldL) (g1dL) (gfdL) (g/dL) (gJdL) 

CODtrol 4.106 0.972 0.572 0.840 2.384 6.490 

Cattle ± ± ± ± ± ± 

0.148 0.061 0.084 0.042 0.211 0.164 

Treated 3.684NS 1.297NS 0.791 ,. 1.438'" 3.526- 7.210NS 

Cattle ± ± ± ± ± ± 

0.211 0.190 0.032 0.214 0.294 0.319 

N.B: (1) NS::o non signIficant cbange between means 

(2) 1\ == slgDificant change between tbe two means (al P .:::: 0.05) . 
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A B 

Fig (1): Electf'"opbof'"etically scp:lTlcd protein fractions, from bottom to top (prcalburuin, 

Albamin, al. and U-r glolJuUl]s, ~gtobullJls and gamma (immuno)-globulins) of 

the serum protein of control u):ltrcatw (A) and EM-treated (D) cattle. 

180.00% 

160.00% 

140.00% 

120.00% 

100,00% 

aT/sated caltle 
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• Conuel cattle untreated 

60,00% 

40,00% 

20,00% 

0,00% 
A1buml/) Alpha Beta Gamma Total Total 

Globulins Globullns Globulins GlobulillS PlUtalns 

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

(gamma globulins) of the semm of EM -ITented and control (untreated) caHle. 
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