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THE INFLUENCE OF SEED DRESSINGS AND EFFECTIVE MICRO ORGANISMS ON  
THE DEVELOPMENT AND HEALTH STATUS OF SELECTED SPECI ES OF CEREALS 

 

Summary 
 

The aim of the study was to assess how synthetic seed dressings, effective microorganisms (EM) and the combination of 
both influenced the development and the health status of wheat, barley and rye at early phases of their growth. The follow-
ing seed dressings were used in a greenhouse experiment: EM MG, Astep 225 FS, Baytan Trio 180 FS and Vibrance Gold 
100 FS. They were applied individually and in combination with EM MG. The emergence of plants, the percentage of plants 
with blight symptoms, the fresh and dry weight as well as the length of the aerial part and roots were assessed at the phase 
of 9 leaves (BBCH 19). There were significant differences in the number of infested winter wheat and winter barley plants 
between the combinations with seed treated seeds and the control variant. The greatest increase in the fresh and dry weight 
as well as the length of the aerial part of winter wheat and winter barley plants was observed when their seeds were dressed 
with Astep 225 FS, Baytan Trio 180 FS and Baytan Trio 180 FS with EM MG. 
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WPŁYW ZAPRAW NASIENNYCH I EFEKTYWNYCH MIKROORGANIZM ÓW  
NA ROZWÓJ I ZDROWOTNO ŚĆ WYBRANYCH GATUNKÓW ZBÓ Ż 

 

Streszczenie 
 

Celem badań była ocena wpływu syntetycznych zapraw, efektywnych mikroorganizmów (EM) i ich łącznego stosowania  
z zaprawami na rozwój i zdrowotność pszenicy, jęczmienia oraz żyta we wczesnych fazach wzrostu. W doświadczeniu 
szklarniowym wykorzystano: EM MG, zaprawy: Astep 225 FS, Baytan Trio 180 FS i Vibrance Gold 100 FS oraz ich łączne 
zastosowanie z EM MG. W fazie 9 liści właściwych oceniano wschody roślin, procent roślin z objawami zgorzeli oraz świe-
żą i suchą masę części nadziemnej i korzeni oraz długość części nadziemnej i korzeni. Stwierdzono istotne statystycznie róż-
nice pomiędzy kombinacjami, których ziarno zostało zaprawione, a kombinacja kontrolną w ilości porażonych roślin psze-
nicy ozimej i jęczmienia ozimego. Zastosowanie Astep 225 FS i Baytan Trio 180 FS oraz Baytan Trio 180 FS z EM MG wy-
kazały największy wpływ na zwiększenie świeżej i suchej masy części nadziemnej oraz jej długości po zastosowaniu do za-
prawienia ziarna pszenicy ozimej i jęczmienia ozimego. 
Słowa kluczowe: zboża, zaprawianie, efektywne mikroorganizmy, zgorzel siewek, cechy biometryczne 
 
 
1. Introduction 
 
 According to the guidelines of Directive 2009/128/EC 
of the European Parliament of 21 October 2009, on 1 Janu-
ary 2014 all the member-states of the European Union were 
obliged to grow crops following the rules of Integrated Pest 
Management (IPM) and, in consequence, to achieve the 
sustainable use of pesticides [4]. According to the rules of 
IPM, all available methods and techniques of limiting the 
number of pests should be used and simultaneously, the ap-
plication of chemical crop protection products should be 
limited in order to protect the natural environment [12]. In-
tegrated Plant Protection emphasises reduction of the 
amount of active ingredients used in agriculture [3]. Ac-
cording to the Regulation of the Minister of Agriculture and 
Rural Development of 18 April 2013 concerning the re-
quirements of IPM, it is necessary to minimise the number 
of treatments and the amount of crop protection products 
[10]. The introduction of the rules of integrated protection 
enables effective limitation of the number of pests by using 
available breeding, biological and chemical methods. By 
combining these methods it is possible to limit the occur-
rence of pests so much that they will not cause economic 
loss. The application of effective microorganisms (EM) is 
one of the possibilities to combine these methods to limit 
the number of diseases caused by pathogenic fungi. Ac-

cording to Higa [6], these preparations are the most effec-
tive in plant protection if they supplement other agrotechni-
cal treatments applied to limit pests. When they are applied 
into soil, they do not limit diseases directly but they in-
crease the bioactivity of soil. They accelerate organic mat-
ter decomposition and limit the development of pathogenic 
fungi in soil and crop residue. Many authors confirm the 
fact that effective microorganisms limit the development of 
causal agents of diseases in cereals during the growth pe-
riod [2, 8, 9, 11]. EM Multi Grower (EM MG) is a micro-
bial inoculant stimulating the development of the root sys-
tem and increasing the resistance of plants. It is applied as a 
seed dressing and spraying at the initial phase of growth. It 
contains a special composition of effective microorganisms, 
which aids healthy development of plants as early as the 
moment of germination and improves their condition during 
growth. 
 The aim of the study was to assess how synthetic seed 
dressings, effective microorganisms (EM) and the combination 
of both influenced the development of cereals and limited the 
number of pathogenic fungi at early phases of their growth. 
 
2. Material and methods 
 
 Three species of cereals were assessed in greenhouse 
experiments: winter wheat (Arkadia variety), winter barley 
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(Calypso variety) and rye (Tur variety). Two weeks before 
sowing pots were filled with soil collected from the upper 
layer of the field used for agricultural production. Before 
sowing the seeds of cereals were dressed with EM Multi 
Grower (EM MG) as well as standard seed dressings: Astep 
225 FS, Baytan Trio 180 FS and Vibrance Gold 100 FS. 
They were applied at registered doses. EM MG was also 
applied in combination with the seed dressings. 25 seeds 
were sown into each pot. Table 1 lists the combinations of 
products used for seed inoculation and characterises them. 
The number of plants’ emergences and the number of in-
fested plants (the percentage of plants with seedling blight) 
were counted in the experiment. The fresh and dry weight 
as well as the length of the aerial part of the plants were 
measured. The infestation with seedling blight by patho-
gens and the biometric features were assessed at the phase 
of 9 leaves (BBCH 19). There were two series of experi-
ments, with four replicates. The results were analysed sta-
tistically and the effectiveness of dressings and EM was 
calculated according to the Abbott formula. 
 Seed dressing is the treatment which limits the occur-
rence of pathogens (Fusarium spp., Gibberella spp., Py-
thium spp. Rhizoctonia spp. and others) at the initial phases 
of plant development. A relatively small amount of an ac-
tive ingredient is applied. The same ingredient is applied to 
plants by spraying at later phases of development. The 
Astep 225 FS contains imidachlopryd – an active ingredient 
of the neonicotinoid group. The substance controls aphids, 
which are vectors of viral diseases. According to the manu-
facturer’s specifications, depending on the method of appli-
cation, the EM Multi Grower preparation intensifies the de-
velopment of the root system, strengthens and levels seed 
germination, increases the yield potential, stimulates the 
regeneration of plant tissues after stress-induced damage, 
improves plant health and reduces the development of 
pathogenic microflora [7]. 
 

3. Results and discussion 
 

 The seed dressings used in the experiment had diversified 
influence on the percentage of infested plants, which de-
pended on the species of cereals. The seed dressings are reg-
istered as products controlling seedling blight and other dis-
eases caused by fungi remaining on the seed surface or inside 

as well as by soil fungi [13]. The winter wheat which grew 
from untreated seeds was the most infested by seedling blight 
pathogens – about 17%. It was followed by spring barley – 
about 11% and rye – about 7% (Tables 2, 3 and 4). All the 
registered seed dressings applied in winter wheat by itself 
and in mixture with EM MG caused a significant reduction in 
the percentage of plants with the symptoms of seedling blight 
(Table 2). The highest effectiveness was observed after ap-
plying standard seed dressings in combination with EM MG 
as well as standard seed dressings on their own. Depending 
on the combination, the effectiveness ranged from 69% to 
79%. When EM MG was applied without chemical seed 
dressing, seedling blight was reduced to 45% of its effective-
ness. The experiment conducted on winter barley gave ana-
logical results to the experiment on winter wheat (Table 3). 
When the seed dressings were applied on their own and in 
combination with EM MG, seedling blight was reduced to 
47-69%. When EM MG was applied at doses of 2.5 and 5.0 
ml to dress winter barley seeds, the infestation by seedling 
blight pathogens was significantly reduced. Rye was the least 
infested cereal. When the seed dressings were applied on 
their own and in combination with EM MG, the infestation 
was reduced to 48-81%. When EM MG was applied to dress 
rye seeds, the infestation with seedling blight was not re-
duced significantly. In the study by Borgen & Davanlou [1] 
the authors noted that the development of common bunt of 
wheat (Tilletia caries) – a disease transferred with seeds, was 
inhibited when seeds were inoculated with effective microor-
ganisms in organic farming. 
 There were no significant differences in the emergence 
of wheat and rye between the control variant and the com-
binations treated with the seed dressings (Tables 2 and 4). 
As far as barley is concerned, the emergence was slightly 
worse after treatment with Baytan Trio 180 FS and Brytan 
Trio 180 FS + EM MG (Table 3). When Baytan Trio 180 
FS, Astep 225 FS and Baytan Trio 180 FS in combination 
with EM MG were applied, there was a significant increase 
in the fresh and dry matter of the aerial part of winter wheat 
(Table 5). The highest increase was noted after treatment 
with Baytan Trio 180 FS in combination with EM MG. It 
was greater by 34% than in the control variant. The increase 
in the weight of the aerial part was correlated with greater 
length of this part. 

 
Table 1. A list of preparations used for dressing winter wheat, winter barley and rye seeds 
Tab. 1. Wykaz preparatów stosowanych do zaprawiania nasion pszenicy ozimej, jęczmienia ozimego i żyta 
 

Variants Description / content of active ingredient (chemical group) Dose per 1 kg of seeds 
Control - - 
EM MG 2.5 ml + 7.5 ml H20 

EM MG 

lactic bacteria (Lactobacillus casei, Streptococcus lactis), photo-
synthetic bacteria (Rhodopseudomonas palustris, Rhodobacter 
sphaeroides), yeasts (Saccharomyces albus, Candida utilis), ac-
tinobacteria (Streptomyces albus, S. griseus) and moulds (Asper-

gillus oryzae, Mucor hiemalis) [5, 14]  

5 ml + 5 ml H20 

Baytan Trio 180 FS 
triadimenol (triazoles), fluoxastrobin (strobilurins), fluopyram 

(carboxamides) 
2 ml + 4 ml H20 

Baytan Trio 180 FS + EM MG 
triadimenol (triazoles), fluoxastrobin (strobilurins), fluopyram 

(carboxamides) 
2 ml + 4 ml H20 + 2.5 ml 

(EM) + 5 ml H20 
Astep 225 FS prothioconazole (triazoles), imidachlopryd (neonicotinoids) 2 ml + 4 ml H20 

Astep 225 FS + EM MG prothioconazole (triazoles), imidachlopryd (neonicotinoids) 
2 ml + 4 ml H20 + 2.5 ml 

(EM) + 5 ml H20 

Vibrance Gold 100 FS 
sedaxane (carboxamides), fludioxonil (phenylpyrroles), difeno-

conazole (triazoles) 
2 ml + 5 ml H20 

Vibrance Gold 100 FS + EM MG 
sedaxane (carboxamides), fludioxonil (phenylpyrroles), difeno-

conazole (triazoles) 
2 ml + 5 ml H20 + 2.5 ml 

(EM) + 5 ml H20 
Source: own work / Źródło: opracowanie własne 
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Table 2. The effect of seed dressing products on the percentage of plants infested with seedling blight and on the emergence 
of winter wheat 
Tab. 2. Wpływ zapraw nasiennych na ilość (w procentach) roślin porażonych zgorzelą i wschody pszenicy ozimej 
 

Variant 
Percentage of 
infested plants 

Effectiveness 
(%) 

Emergence  
Comparison with con-

trol variant 
(%) 

Control 16.92 - 88.0 100.0 
EM MG 9.32 44.9 87.5 99.4 
EM MG 9.03 46.6 84.5 96.0 
Baytan Trio 180 FS 4.86 71.3 87.5 99.4 
Baytan Trio 180 FS + EM MG 3.50 79.3 85.5 97.2 
Astep 225 FS 5.41 68.0 87.5 99.4 
Astep 225 FS + EM MG 5.19 69.3 87.0 98.9 
Vibrance Gold 100 FS 5.08 70.0 86.5 98.3 
Vibrance Gold 100 FS + EM MG 4.32 74.5 89.0 101.1 

LSD(0.05) 2.37 - 
insignificant 
difference 

- 

Source: own work / Źródło: opracowanie własne 
 
Table 3. The effect of seed dressing products on the percentage of plants infested with seedling blight and on the emergence 
of winter barley 
Tab. 3. Wpływ zapraw nasiennych na ilość (w procentach) roślin porażonych zgorzelą i wschody jęczmienia ozimego 
 

Variant 
Percentage of 
infested plants 

Effectiveness 
(%) 

Emergence  
Comparison with 
control variant 

(%) 
Control 10.95 - 87.0 100.0 
EM MG 6.99 36.2 85.0 97.7 
EM MG 5.68 48.1 86.0 98.9 
Baytan Trio 180 FS 3.99 63.5 80.0 92.0 
Baytan Trio 180 FS + EM MG 3.43 68.7 74.5 85.6 
Astep 225 FS 3.54 67.7 84.5 97.1 
Astep 225 FS + EM MG 2.99 72.7 83.5 96.0 
Vibrance Gold 100 FS 4.86 55.6 86.5 99.4 
Vibrance Gold 100 FS + EM MG 5.94 45.7 82.0 94.3 
LSD(0.05) 1.89 - 5.98 - 

Source: own work / Źródło: opracowanie własne 
 
Table 4. The effect of seed dressing products on the percentage of plants infested with seedling blight and on the emergence 
of rye 
Tab. 4. Wpływ zapraw nasiennych na ilość (w procentach) roślin porażonych zgorzelą i wschody żyta 
 

Variant 
Percentage of 
infested plants 

Effectiveness 
(%) 

Emergence  
Comparison with 
control variant 

(%) 
Control 6.60 - 78.5 100.0 
EM MG 6.59 0.2 74.5 94.9 
EM MG 5.09 22.9 77.0 98.1 
Baytan Trio 180 FS 3.17 51.9 82.5 105.1 
Baytan Trio 180 FS + EM MG 3.31 49.9 79.0 100.6 
Astep 225 FS 2.32 64.9 73.5 93.6 
Astep 225 FS + EM MG 1.26 80.9 71.0 90.4 
Vibrance Gold 100 FS 2.84 57.0 76.0 96.8 
Vibrance Gold 100 FS + EM MG 3.42 48.2 74.5 94.6 

LSD(0.05) 1.80 - 
insignificant 
difference 

- 

Source: own work / Źródło: opracowanie własne 
 
 When EM MG was applied at a dose of 10 ml per 1 kg of 
seeds and when all the synthetic seed dressings were applied 
and when the combinations of Baytan Trio 180 FS + EM MG 
and Astep 225 FS + EM MG were applied, all the plants 
grew taller. There was a significant increase in the fresh 
weight of roots. Treatment with Astep 225 FS, Vibrance 
Gold 100 FS and the mixtures of these products and EM MG 
as well as Baytan Trio 180 FS + EM MG resulted in more 
intense growth of the underground part. There were no sig-
nificant differences in the root length, but the root system 

was longer after treatment with Astep 225 FS and Astep 225 
FS + EM MG. Hu & Qi [8] conducted an eleven-year-long 
study during which EM was applied three times a year. The 
authors cultivated winter wheat and maize and observed sig-
nificant differences in the height of the plants at the phase of 
stem elongation as well as differences in the dry weight of 
the roots and the aerial part. When winter barley seeds were 
dressed with all combinations of dressings, except EM MG at 
a dose of 5 ml and Vibrance Gold 100 FS, the fresh weight of 
the aerial part increased (Table 6). 
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 In comparison with the control variant, the greatest in-
crease (by 65%) was observed after treatment with a combina-
tion of Baytan Trio 180 FS and EM MG. The dry weight of the 

aerial part was significantly greater. There were also signifi-
cant differences after treatment with Baytan Trio 180 Fs, Bay- 
tan Trio 180 FS + EM MG and Astep 225 FS. These results 
were partly in line with assessment of the length of the aerial 
part. The tallest plants (significant differences) were observed 
after dressing the seeds with Baytan Trio 180 FS + EM MG, 
Astep 225 FS, Astep 225 FS + EM MG and Vibrance Gold 
100 FS. The Astep 225 FS dressing significantly increased the 
root weight and length. The analysis of the biometric meas-
urements of rye revealed a significant increase in the fresh and 
dry weight of the roots after treatment with Baytan Trio 180 
FS and Baytan Trio 180 FS + EM MG (Table 7). In all the 
combinations the rye plants were taller than in the control vari-
ant. Piskier [9] conducted a field experiment on spring wheat 
and observed an increase in the yield, the elements of its struc-
ture and biometric features after treatment with effective mi-
croorganisms (EM-1). 
 
4. Conclusions 
 

1. Seedling blight infestation was reduced after treating 
wheat, barley and rye seeds with effective microorganisms 
(EM MG), synthetic seed dressings and the seed dressings 
in combination with EM MG. 
2. Astep 225 FS and Baytan Trio 180 FS as well as the 
combination of Baytan Trio 180 FS and EM MG caused the 
greatest increase in the fresh and dry weight and the length 
of the aerial part of winter wheat and winter barley seeds. 
 

5. References 
 

[1] Bergen A., Davanlou M.: Biological control of common bunt 
(Tilletia tritici ) in organic agriculture. J. of Crop Production, 
2000, 3, 157-171. 

[2] Boligłowa E., Gleń K.: Assessment of effective microorganism 
activity (EM) in winter wheat protection against fungal diseases. 
Ecological Chemistry and Engineering, 2008, 15(1-2), 23-27.  

[3] Boller E.F., Avilla J., Jörg E., Malavolta C., Wijnands F., Esbjerg 
P.: Integrated Production: Principles and Technical Guidelines. 
3rd edition. IOBC/WPRS Bull. 2004, 27 (2). 

[4] Directive 2009/128/EC of the European Parliament and of the 
Council of 21 October 2009 concerning the framework of the 
Community action to achieve the sustainable use of pesticides.  

[5] Higa T.: Effective Microorganisms, concept and recent advances 
in technology. Proceedings of the Conference on Effective Mi-
croorganisms for a sustainable agriculture and environment. 4th 
International Conference on Kyusei Nature Farming, Belling-
ham-Washington USA, 1998, 247-248. 

[6] Higa T.: Rewolucja w ochronie naszej planety. Wyd. Fundacja 
Rozwój SGGW, Warszawa, 2003. 

[7] http://www.emgreen.pl/produkt/7,em-multi-grower.html [ac-
cessed on 13 June 2017]. 

[8] Hu Ch., Qi Y.: Long-term effective microorganisms application 
promote growth and increase yields and nutrition of wheat in 
China. Eur. J. of Agronomy, 2013, 26, 63-67. 

[9] Piskier T.: Reakcja pszenicy jarej na stosowanie biostymulatorów 
i absorbentów glebowych. J. Res. Appl. Agric. Engng, 2006, 
51(2), 136-138. 

[10] Regulation of the Minister of Agriculture and Rural Development 
of 18 April 2013 concerning the requirements of IPM. 

[11] Stępień A., Adamiak E.: Efektywne mikroorganizmy (EM-1)  
i ich wpływ na występowanie chorób zbóż. Prog. In Plant Protec-
tion/ Post. Ochr. Roślin, 2009, 49(4): 2027-2030. 

[12] Tette J.P.: New York State Integrated Pest Management Pro-
gram. New York State Department of Agriculture and Markets, 
Cornell University and Cornell Cooperative Extension. 1997. 

[13] Olejarski P. (ed.). Zalecenia Instytutu Ochrony Roślin na lata 
2016-2017. 2016. 

[14] Valarini P.J., Alvarez M.C.D., Gasco F., Tokeshi H.: Assessment 
of soil properties by organic master and EM – microorganisms 
incorporation. R. Bras. Ci. Solo. 2003, 27, 519-525. 




