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ABSTRACT

The basic principle of EM technology is to apply and increase the population of eft'ective and uset'ul soil microor-
ganisms which will displace degenerative microorganisms, especially soil pathogens.

There are data on the use of probiotics not only in soil improvement but also in prevention of disease attacks. With
regard to this, our objectives $'ere to study the impact of probiotics on soil rnicroffora and, more speciflcally, to
detennine the nurnber of each group of n.ricroorganisms and their influence on certain processes in the soil, evsn
in the control of ceftain pathogens. to estimate the efl'ect of applicaticxi of one probiotic or their combination, as

rvell as the best model of application - lvhen usual cultural practices are applied in order to produce healrhy and

good quality tobacco seedlings.
Investigations included two probiotics - EmFarma Plus and Ema 5 (plobiotic with em1ched fbrmula and with rath-
er fungicidal effect), and their cornbinations, as well as the modes of application.
It can be concluded frorn investigations that probiotics have a positive effect on the nunrber ofcertain groups of
microorganisnr s.

The best results in increasing the number of actinomycetes were obtained u'ith EmFarma Plus * Ema 5 (rvith and

rvithout herbicide application). The srnall number of bacteria is compensated by increased number of actinorny-
cetes. A balanced ratio ofbacteria and firngi rvas recorded, too. The application ofErna 5 also conf,nned its efl'ects.

It may be concluded that probiotics with their effect on increasing some groups of microorganisrns can prevent the
attack of soil pathogens.
Keywords: probiotic, EmFarma Plus, Erna 5, actinornycetes, bacteria, flingi

E@EKTOT HA IIPOFT,TOTI|UHTn BP3 nOTTBnHATA MITKPO{pJiOPA BO
3AruTI{TATA HA TVTYHCKI{OT PACAA OA EO,IIECTI4

Ocironriuclr ripi,IHui{fi EM rexnonorrjara e anlrxaunja H 3FoJreMy-BaBc na norryrarlrjara fia e$]rkacuu rr fiopncriu
tvlllKpoopfaHlI3tul{ Bo norlBara, co uITo ce rlcrtrcwyBaar AereHeparr,rBurrre M}rxpoopraHl3Mt4. ocoSeso norrBeurrre
naToreIII4.

floctojar no]tarolrli 3a npl,IMeua lta npo6uorr.{ur,rre He caruo Bo HacoKa Ha nogodpyearse na crojcrua'La Ha iro{tBal'a.
Ho tl cnpeqyBalle Ha HaneAoT oA 6onecrn. 3aroa, uauraT a l-iel 6erue.{a ce r4cnr{Ta r;rn"janraero na npooHotraqirre
Bp3 noqBeHara uuxpoilropa. floro.Irlo, yrBpAvBa*ero ua 6pojnocla Ha oAre.rrnu rpynu Mr4xoopraur43r\tr, rulo 5rr

3naqe;ro nueuo elNjanl{e Bp3 oApeAel{r.{ npoqecta Bo rroqBara, Ayp]r r HanaAor o,f naroreu]rre.
I,Icro rara, Aa ce yrBllIH elbeKTor oI{ npuMegara caN{o ereH lr.i]H HHBHa rou6r.ir'iauuja, KaKo i4 uaj,xo6pllor ir,ro,te,,r

na annNxa{rja rrpn EprlN{eva Ha eoo6n.raeHrrre arporexuurrrr4 MepKn, 3a Aa Ha xpajo'r nponrBcJlrrL{e 3rpaB r4
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квалитетен тутунски расад.
Испитувањата се извршени при апликација на пробиотиците EmFarma Plus и  Ema 5 (пробиотик со зјакната 
формула и чие дејство е повеќе фунгицидно), при разни нивни комбинации, како и начини на апликација.
Од испитувањата може да се констатира дека пробиотиците имаат позитивен ефект врз бројноста на 
одделни групи микроорганизми. 
Забележителен резултат во зголемување на бројноста на актиномицетите се забележува кај третманите со 
ЕmFarma Plus + Еmа 5 (без и со примена на хербицид). Малата бројност на бактериите се компензирана со 
зголемената на актиномицетите. Се забележува и избалансиран однос на бактериите и габите.  Примената 
на Еmа 5 исто така го потврди своето дејство. 
Mоже да се констатира дека пробиотиците со своето дејство врз намножувањето на одделни групи 
микроорганизми, можат да влијаат врз спречување на нападот од почвените патогени.
Клучни зборови: пробиотик, EmFarma Plus, Ema 5, актиномицети, бактерии, габи

INTRODUCTION

EM (effective microorganisms) technology 
is one of the main modes of environmental 
management aimed at establishing a sus-
tainable production.
The basic principle of this technology is the 
application and increase of the population 
of effective and beneficial microorganisms 
in soil which eliminate degenerative micro-
organisms, especially soil pathogens, thus 
creating a healthy environment for plants. 
Effective microorganisms continue to coex-
ist in the rhizosphere and plants grow well, 
free of pathogens. Therefore, plant growth 
regulators which exibit no pesticidal activi-
ty but instead can promote, inhibit or modi-
fy the physiology of plants, are also regulat-
ed as biopesticides (BPIA, 2014).
EM farma are bioproducts based on tech-
nology of effective microorganisms. Its in-
clude four group of microorganisms: lactic 
acid bacteria, yests, phototrophic bacteria 
and actinomycetes in carbohydrate medi-
um. Introduction of beneficial microorgan-
isms in any living system will ensure that 
the healthy microbes dominate the dis-
ease-causing populations (ProBioticsPols-
ka, 2015). 

There are data on the use of probiotics not 
only to improve the soil but to prevent the 
attack from diseases (Higa et al., 1989; 
Tokeshi et al., 1997; Okorski et al., 2008). 
The presence of some groups of micro-or-
ganisms implies that they have an influence 
on certain processes in the soil, on condi-
tions for infection provoked by soil patho-
gens and on development of diseases.
Our main objective was to study the effect 
of probiotics on some groups of soil micro-
flora, by indirect monitoring of the inten-
sity of damping off disease. Analyses were 
also made on  the effect of biofungicide  
EMa 5 used alone or in combination with 
EM farma probiotics, applying all neces-
sary agro-technical measures. Identification 
of the best model of application of these 
products will increase the possibility of re-
alization of the basic principle of effective 
microflora and EM technology will also 
become applicable from the aspect of seed-
lings protection from diseases. The ultimate 
goal is to provide healthy and good quali-
ty tobacco seedlings produced by the stan-
dards of sustainable tobacco production.

MATERIAL AND METHODS

Trials were set up in tobacco seed-
beds and sown with seed of the variety 
 P-66-9/7 at a rate of 6,75 g / 10 m2. 
Treatment of soil in the appropriate variants 

was carried out the previous day. Variants 
and treatments are presented in Table 1. 
Each variant was tested in three replicates 
and the area of each replicate was 3,33 m2.
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Table 1. Variants and treatments
N

o.

Variant Treatment

1 Check, untreated

2

Standard treatment

(herbicide, funcigide and saltpe-
ter)

3 EmFarma Plus +Ema 5; herbicide
ЕmFarma Plus 

+ Еmа 5

ЕmFarma Plus

 + Еmа 5

4 Ema 5; without herbicide after emergence of seed-
lings -  Еmа 5 Еmа 5 Еmа 5

5 Ema 5; without herbicide Еmа 5 Еmа 5

6

EmFarma Plus +Ema 5

 after emergence of seedlings; 
herbicide

after emergence of seed-
lings   

ЕmFarma Plus + Еmа 5

ЕmFarma Plus 

+  Еmа 5

ЕmFarma Plus 

+  Еmа 5

7 EmFarma Plus +Ema 5; without 
herbicide

ЕmFarma Plus 

+  Еmа 5

ЕmFarma Plus +  
Еmа 5

8 Seed with EmFarma Plus +soil 
with Ema5; without herbicide

ЕmFarma Plus 

+  Еmа 5

ЕmFarma Plus +  
Еmа 5

9 Seed with EmFarma Plus +soil 
with Ema5; herbicide

ЕmFarma Plus 

+  Еmа 5

ЕmFarma Plus +  
Еmа 5

Treatment of seedlings

EM-farma was applied in a rate of 1000 
ml/100m2, i.e. 30 ml/3,33 m2.
Ema 5 was applied in a rate of 300 ml/100 
m2, or 10 ml/3,33 m2.
Tobacco seed (2,25 g/3,33 m2) was soaked 
in 3 ml of the prepared solution of EM far-
ma (100 ml/10m2) and stored 24 hours be-
fore sowing.
In variants using herbicide Gamit 4 EC the 
rate was 0,07 ml/m2.
The second treatment was after 15 days in 
all variants (including 4 and 6).
Standard treatment (Variant 2) was applied 
on the same day, using the fungicides Top 
M (0,1%) and Ridomil (0,25%) and fertil-

ization with 15 g/m2 ammonium saltpeter  
the day before.
Third treatment with preparations and their 
combinations followed 15 days after  the 
second one.
Monitoring of seedlings and damping off 
disease was made on daily basis. 
Two evaluations of damping off disease 
were made – the first one prior to the second 
treatment and the second one - prior to the 
third treatment.
The percentage of infected area was calcu-
lated for the three replicates of each variant 
and analysis was made on average values.  
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Microbiological analysis

The number of major groups of microor-
ganisms (bacteria, fungi and actinomy-
cetes) was counted.
Soil samples from all replicates of each 
variety including the check were collected 
in sterile paper bags and they were used to 
make an average sample of 10 g soil.
Applied method of dilution – from the ini-
tial 10-1 to 10-4. 1ml of each dilution was 
transferred in 5 petri dishes. For the three 

groups of microorganisms, the following 
dilutions were used: 10-4 for fungi, 10-5 for 
actinomycetes and 10-6 for bacteria.
For each group of organisms, specif-
ic nutrient base was used: Capek’s agar 
for fungi, Мesopepton agar for bacteria 
and Waxmans agar for actinomycetes. 
The number of colonies was the average of 
the 5 replicates multiplied by the appropri-
ate dilution..

RESULTS AND DISSCUSION

The late treatment with  Ema 5 (variant 4) 
influenced the number of fungi. Therefore, 
there is the lowest number of fungi in this 
variant (Table 2). But also, in its application 
before sowing without herbicide (variant 

5), the presence of this group of microor-
ganisms is less than the other two. These 
data also confirming the effect of Ema 5 as 
biofungicide.

Table 2. Presence of the main groups of microorganisms in the soil

 N
o.

              Group of  

                 microorganisms

Fungi 

(x 104)

Actinomycetes 

(x 105)

Bacteria

(x 106)
Variant

1
Check, untreated 5,7 6,0 4,0

2 Standard treatment (herbicide, 
funcigide and saltpeter) 3,0 1,7 8,3

3 EmFarma Plus +Ema 5; herbicide 3,0 10,0 3,3
4 Ema 5; without herbicide

after emergence of seedlings   
2,7 6,3 5,0

5 Ema 5; without herbicide 7,3 11,0 13,7

6 EmFarma Plus +Ema 5

 after emergence of the seedlings; her-
bicide

7,3 10,0 13,3

7 EmFarma Plus +Ema 5; without herbi-
cide 12,0 9,6 18,3

8 Seed with EmFarma Plus +soil with 
Ema5; without herbicide 5,3 7,6 15,3

9 Seed with EmFarma Plus +soil with 
Ema5; herbicide 9,0 7 20,3
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The greatest numbers is determined in the 
variant 7 (Ph 1), where is the smallest inten-
sity of damping off disease (Graph 1).
Compared to this variant, there is signifi-
cantly lower number in the variant 3, which 
indicates effects of herbicide. However, it 
is same as the amount of fungi in standard 
treatment, which  favors their application in 
the use of herbicide.
In application of probiotics on the seed at 
variant 9 there is almost twice higher val-
ue than in variant 8 - without herbicide (Ph 
2). 

The presence of actinomycetes are the 
smallest in the standard treatment. In the 
treatment with probiotics, the largest num-
ber (11 х 105) is determined in the variant 

5- with  Ema 5 treatment without the use 
of herbicide (Ph 3). But also they are rep-
resented by 10 and 9.6 x 105 in treatments 
EmFarma Plus + Ema 5 (with and without 
application of herbicide), which is a re-
markable result. The same results was in 
application of EmFarma Plus + 5 Ema, after 
emergence of seedlings.  
Their number is especially important be-
cause actinomycetes are active participants 
in the decomposition of carbohydrate and 
albuminous complexes in soil (Консулоска, 
1999). Hence, increased numbers of actino

mycetes along with numerous enzyme com-
plex means providing more nutrients and 
destroying of pathogens.

Ph 1. Presence of fungi in Variant 5- Еmа 5; without herbi-
cide and 7 - ЕmFarma Plus + Еmа 5; without herbicide

Graph 1. Influence of probiotics on the intensity of damping off disease

Ph 2. Presence of fungi in variants 8 and 9: seeds with ЕmFarma 
Plus + Еmа 5; without and with herbicide treatment

Ph 3. Presence of actinomycetes in Variant 5- Еmа 5; 
 without herbicide

Ph 4. Presence of bacteria in the variants: 5 - Еmа 5 without 
herbicide, 2- standard treatment and 3- ЕmFarma Plus + 

Еmа 5; with herbicide
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5- with  Ema 5 treatment without the use 
of herbicide (Ph 3). But also they are rep-
resented by 10 and 9.6 x 105 in treatments 
EmFarma Plus + Ema 5 (with and without 
application of herbicide), which is a re-
markable result. The same results was in 
application of EmFarma Plus + 5 Ema, after 
emergence of seedlings.  
Their number is especially important be-
cause actinomycetes are active participants 
in the decomposition of carbohydrate and 
albuminous complexes in soil (Консулоска, 
1999). Hence, increased numbers of actino

mycetes along with numerous enzyme com-
plex means providing more nutrients and 
destroying of pathogens.

Ph 1. Presence of fungi in Variant 5- Еmа 5; without herbi-
cide and 7 - ЕmFarma Plus + Еmа 5; without herbicide

Graph 1. Influence of probiotics on the intensity of damping off disease

Ph 2. Presence of fungi in variants 8 and 9: seeds with ЕmFarma 
Plus + Еmа 5; without and with herbicide treatment

Ph 3. Presence of actinomycetes in Variant 5- Еmа 5; 
 without herbicide

Ph 4. Presence of bacteria in the variants: 5 - Еmа 5 without 
herbicide, 2- standard treatment and 3- ЕmFarma Plus + 

Еmа 5; with herbicide

Bacteria, as actinomycetes, have the bigest 
presence in variant 5 (Table 2, Ph 4), fol-
lowed by variant 9 (20,3 x 106). But vari-
ant 7 has one of the highest values of the 
presence of bacteria. This is of great impor-
tance for the effect of EM technology on 
attack of damping off disease. Free living 
rhizobacteria and endophytic bacteria use 
some of the same mechanisms to promote 
plant growth and control phytopathogens 
(Blomberg, 2001) The small numbers of 
bacteria in  variant 3 is compensated with 
the number of actinomycetes.
According to the results, variants where 
the soil is treated with probiotics ЕmFarma 
Plus + Еmа 5 before sowing, without and 
with herbicide treatment and two addition-
al treatments, have the smallest intensity of 
the disease (Graph 1, Ph 5,6). 
In these variants, particularly in the appli-
cation of both probiotics, it is estimated the 
biggest numbers of fungi (in variant 7) or 
actinomycetes (in variant 3). At increased 
presence, their role in the processes influ-
enced by them increased and they have a 
positive effect on the prevention of attack 
by pathogens.
The fungi break down highly complex and 
resistant compounds such as cellulose, 
starch, gums and lignin (Cinklin, Jr. A. R. 
2002, loc cit. Sanko Sangyo Co, 2004). 

Actinomycetes produce and release in the 
soil solution antibiotics such as streptomy-
cin, actinomycin and neomycin, and are 
involved in the decomposition of complex 
organic compounds such as phospholip-
ids (Cinklin, Jr. A. R. 2002, loc cit. Sanko 
Sangyo Co, 2004). 
The strenghteen formula of EMa 5 certainly 
contributes to this effect i.e the best results 
is achieved in their mutual application. Ap-
plication of these probiotics before sowing 
as well as aditional treatment unable de-
velopment and multiplying of beneficial 
microflora. Therefore, the best result in  re-
ducing the damping off disease is achieved 
when applied in a soil or direct to foliage 
(Gveroska, 2014a, b).
Higa et al. (1989) emphasize the role of EM 
on the supression of several destructive soil 
pathgens, too. Increasing in microbial com-
munity – promoters of plant growth are re-
sponsible for this effect. The widely recog-
nized mechanisms of biocontrol mediated 
by plant growth-promoting microorganisms 
are competition for an ecological niche or 
a substrate, production of inhibitory al-
lelochemicals and induction of systemic re-
sistance in host plants to a broad spectrum 
of pathogens  (Combant et al., 2005).
According to Okorski et al. (2008), increas-
ing of the microbial diversity of soil im-
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proving health and productivity of plants. 
Sudarma and Suprapta (2011) found that 
the number of groups of microorganisms 
like bacteria , fungi and actinomycetes was 

higher in soil in which there are no symp-
toms of disease caused by Fusarium, unlike 
that in which the plants suffer from the dis-
ease caused by this pathogen. 

CONCLUSIONS

 - The tested probiotics reduce the intensi-
ty of damping off disease.

 - Probiotics have a positive effect on the 
number of some groups of microorgan-
isms and reduce the presence of soil 
pathogens. 

 - The lowest intensity of disease was ob-
served in the variants where Ema 5 was 
applied in combination with EmFarma 
Plus in the soil before sowing.

 - The highest number of fungi was re-
corded in soil treatment with   EmFarma 
Plus + Ema 5 without herbicide appli-
cation.

 - The highest number of bacteria was re-
corded by seed treatment with EmFar-
ma Plus + Ema 5, with herbicide appli-
cation.

 - The highest actinomycetes value was 
obtained during treatment with Ema 5, 
without herbicide application. 

 - Significant increase in the number of ac-
tinomycetes was recorded in treatments 
with EmFarma Plus + Ema 5 (with or 

without herbicide application).
 - Increased number of actinomycetes is 

of major importance because they are 
active participants in degradation of 
protein and carbohydrate complexes in 
the soil.

 - Postemergence treatments with biofun-
gicides had no positive effect on mi-
croflora or on reducing the intensity of 
damping off disease.

 - The application of bioproducts on the 
seed before sowing did not give the ex-
pected results (with respect to microflo-
ra and disease intensity).

 - Probiotics with their effect on increas-
ing some groups of microorganisms can 
prevent the attack of soil pathogens.

 - The use of probiotics in the tobacco 
seedling protection from diseases has 
good prospects in the sustainable tobac-
co production.

Ph 5. Intensity of damping off disease in 
the check

Ph 6. Seedlings in Variant 3-ЕmFarma 
Plus + Еmа 5; with herbicide
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