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THE INFLUENCE OF SELECTED BIOLOGICAL PRODUCTS ON LI MITATION OF
THE DEVELOPMENT OF Sclerotinia sclerotiorumSCLEROTIA

Summary

The aim of the study was to assess the influentéolifgical products on the decomposition of Sdiefa sclerotiorum
sclerotia in a laboratory environment. The follogiproducts were used in the experiment: EM Natueakktywny, EM
Bio and Contans WG. The experiment was conduct@etin dishes with tissue paper (medium qualityeifd) or technical
sand, which were used as substrates. In each azeeofinia sclerotiorum sclerotia were placed orsabstrate and their
decomposition was observed for 5 weeks. The bidbgreparations used in the experiment decomp&sserotinia scle-
rotiorum sclerotia very effectively. The producthtining hyperparasitic Coniothyrium minitans fungpmpletely de-
stroyed the spore forms of the pathogen. The esifilthe experiment assessing the usefulness pamatons containing
effective microorganisms for limiting the contefisderotia in soil need to be confirmed in theunat environment.
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WPLYW WYBRANYCH PRODUKTOW BIOLOGICZNYCH NA OGRANICZ ANIE
ROZWOJU SKLEROCJOW Sclerotinia Sclerotiorum

Streszczenie

Celem bada byta ocena wptywu produktéw biologicznych na radlgklerocjow grzyba Sclerotinia sclerotiorum w war
kach laboratoryjnych. W dwiadczeniu wykorzystano 3 produkty, tj. EM NatuialAktywny, EM Bio oraz Contans WG.
Doswiadczenie prowadzono na szalkach, w ktdrych zmatiose bibuta (siczki jakaciowesrednie) lub piasek technicz-
ny. Kadorazowo na podke wyktadano sklerocja S. sclerotiorum i obserwowpreez 5 tygodni ich rozpad. Zastosowane
w dofwiadczeniu biologiczne preparaty wykazaly wysskuteczné* w procesie rozktadu sklerocjow S. sclerotioriim-
dek zawierajcy nadpasgytniczy grzyb Coniothyrium minitans spowodowat olite zniszczenie form przetrwalnikowych
badanego patogena. Uzyskane wyniki defyezzastosowania preparatéw zawiem@jch efektywne mikroorganizmy w
ograniczaniu obecni sklerocjéw w glebie wymagapotwierdzenia w warunkach naturalnych.

Stowa kluczowemetody biologiczne ochronyda, efektywne mikroorganizmy, zgnilizna twardzikpwepak, sklerocja

1. Introduction niothyrium, Gliocladium, Trichoderma, AspergilluBeni-
cillium, Pythium, Stachybotryfl, 5, 12, 16]. They often
Sclerotinia sclerotiorum(Lib.) de Bary is a common inhibit the growth of pathogens, compete for impott
fungal pathogen found on more than 400 speciesagdsc components and have positive effect on the grovitthe
and dicotyledonous weeds [9]. It causes econonss tif  protected plant as they stimulate its immune meshas
the yield of sunflowers, potatoes, tomatoes, tobabeans, Some bacteria, such as those of Baillus and Pseudo-
soy, lupine, lettuce, carrot and other crops [13]. The monasgenera, are also versatile [2]. They are very impo
fungus forms spore structures (sclerotia) durisggitowth  tant microorganisms used for biological protection.
in infected organs. Sclerotia are composed of agdeel As Integrated Pest Management was introducedén th
clusters of hyphae and are surrounded by a thegkbivall, EU after 2014, biological methods of reducing pgts
which is resistant to environmental factors [12]. These became particularly important. The integrated metbon-
spores have different shapes, usually irregularoeal.  sists in limiting the use of chemicals to the nsaeg mini-
Their size ranges from 2 to 12 mm. When sclerotitere  mum and promoting environment-friendly methods of
soil, they can survive in it for many years whilaiting for ~ combating pathogens. Combined agrotechnical, bicdbg
the host plant [11]. The flowering period of wintapeseed and chemical methods limit the occurrence of peéstd,d-
is optimal for the development of the pathogenth&ttime ing Sclerotinia sclerotiorumto the level at which they do
sclerotia form sporocarps with numerous ascospmr@sy-  not cause economic loss [5]. The use of produatsa@ting
celium, which cause infections. Nearly 90% of tifie ty-  effective microorganisms (EM) provides a possipildf
cle of S. sclerotiorumtakes place in soil in the form of combining methods limiting diseases caused by funga
spore organs. The soil temperature, pH and humittitpot  pathogens. They contain many groups of microorgagis
influence the vitality ofS. sclerotiorummas much as the bio- belonging to different taxonomic units (lactic bexé, pho-
logical composition of soil, especially the presemf hy- tosynthesising bacteria, yeasts, actinobacteriajladsoand
perparasitic fungi [1]. Hyperparasitism consistggative others) and characterised by a multidirectional aliro
influence on pathogens. Their sclerotia are desttogy  spectrum effect [10, 14]. These preparations ptgitmts
lysis. Different forms of this phenomenon can beesed best if they complement other agrotechnical prooesiap-
in various fungal species, e.g. in the followinghge:Co-  plied to reduce pests [3]. Many authors confirmieat ef-
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fective microorganisms limited the development afhp-
genic fungi, including those of th&clerotiniagenus [6, 7,
10, 13]. Naturalnie Aktywny and EM Bio are examptds
such products. EM Naturalnie Aktywny contains a pom
sition of microorganisms with probiotic and regeaiwe
properties. According to the manufacturer, the pobdm-
proves the soil structure, accelerates the decatigro®f
organic debris, affects the emergence of plantpromes
their health and condition during growth. The EMOoBI
product was developed to support sewage treatnect p
esses and organic waste composting. It contairerged
population of photosynthesising microorganisms.

The aim of the study was to assess the influefitxdoe
logical products on the decomposition $€lerotinia scle-
rotiorum sclerotia in a laboratory environment.

2. Material and methods

3. Results and discussion

All the biological products used in the experimenet
gardless of their doses, had statistically sigaificinflu-
ence on the decomposition 8f sclerotiorumspore struc-
tures in the laboratory environment (Table 2 andT3je
amount of sclerotia destroyed in the variants \ith tissue
paper substrate ranged from 60.9% to 100%. Theepgrc
age of pathogens destroyed in the variants withtebbni-
cal sand substrate was very similar, i.e. 62.1-100%e
Contans WG product containing hyperparastiominitans
fungi completely decomposed all the sclerotia (1p@e-
lected in 2016 and 2017. The decomposition wasrgbde
on both substrates. So far this organism has begted
very widely both in the natural environment andahora-
tories. In all cases it limited the developmentSfscle-
rotiorum very effectively [12, 16, 17, 18]. There were simi-
lar results of the experiment in the variants wheneducts

S. sclerotiorumspore structures which infested winter with effective microorganisms, i.e. EM Naturalniektf-

rape plants in various regions of Poland duringgimving
season were used as the research material. The sjpoc-
tures were collected in 2016 and 2017. The sckeneére
placed in Petri dishes with a diameter of 200 mmoT
types of substrate were independently used in tbleed.
The first substrate type was tissue paper (mediuality
filters). The other type was technical (quartz)dséh1-0.3
mm), which filled the dishes up to a height of 5 nBoth
substrates were soaked in water and then its exczesse-
moved. 2 g of the sclerotia were placed in each. diext,
they were sprayed with products containing effectii-
croorganisms, i.e. EM Naturalnie Aktywny. EM Biodan
biofungicide — Contans WG. Table 1 lists all expemtal
variants, their characteristics and dosage. A highbse (20
ml) of EM corresponds to the field dose of thisgurct. For
comparison, a control variant was also used witthegpe
of substrate, where the sclerotia were sprayed wilter
only. The dishes were covered and incubated foe&kw at
room temperature. They were exposed to light fohddrs.
There were two series of the experiment, both ur fepli-
cates. The amount of decomposed sclerotia was\aitbet
weekly intervals. The percentage of sclerotia ciskeh and
destroyed by the microorganisms in relation to thial
amount of the pathogens placed in the dish wasiledéx.
The results were analysed statistically.

wny and EM Bio, were applied on the sand subsiaata
dose corresponding to the field dose, i.e. 20 rhk Prod-
ucts completely decomposed the sclerotia in thisren-
ment. EM Effective Microorganisms were also tested
lettuce [13]. They significantly reduced the amootS.
sclerotiorumspores in soil. They also limited the formation
of sporocarps and hyphae on the sclerotia. There also
satisfactory results of the experiment where eiffectmi-
croorganisms were applied agairst homoeocarpan a
grass plantation [7]. The preparation containingsémi-
croorganisms also had positive effect on the csktion of
coriander seeds b$. Sclerotiorum[6]. EM preparations
contain various bacterial species such Lastobacillus
plantarum There were complex studies assessing the pos-
sible usefulness d®ropiononibacterium freudenreichsisp.
shermaniiand L. plantarumbacteria for the protection of
rapeseed from major diseases [2]. The bacteriabiati
statistically significant fungistatic activity aget S. iso-
latinusisolates. The growth of the pathogen mycelium was
inhibited by 48.4-79.6% in an in vitro experimeRtepara-
tions containing these bacteria were also highfective
againstS. sclerotiorumin a field experiment, where plants
were sprayed during the growing season. There ais@
studies on other bacterial species which couldt lthe de-
velopment ofS. sclerotiorunj2].

Table 1. The characteristics of biological agersescuin the experiment
Tab. 1.Srodki biologiczne gyte w ddwiadczeniu i ich charakterystyka

No. | Variants Characteristics/content of active substance Dose per dish
1 Control - -
water, EM effective microorganisms: lactic acid tesia (actobacillus
casei, Lactobacillus plantarumphotosynthesising bacteriRf{odopseus-
2 EM Naturalnie Aktywny | domonas palustris) yeasts $accharomyces cerevisiaeAzotobacter, 2ml
sugarcane molasses, total nitrogen (at least 0.88tassium (calculated
as K0, at least 0.2%)
3 EM Naturalnie Aktywny | see above 20 ml
Microbial preparation —
4 Contans WG Coniothyrium minitan§1x10® oospores per 1g of product) 49
(2 kg per ha)
water, sugarcane molasses, EM effective microosgast lactic acid
. bacteria Lactobacillus casei, Lactobacillus plantarunphotosynthesis
5 EM Bio ; ; . 2ml
ing bacteria Rhodopseudomonas palustriggasts $accharomyces cel-
evisiag — concentration of microorganisms above 50,00Dd@0/m
6 EM Bio see above 20 ml

Source: company information materialgrbdio: materiaty informacyjne firm
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Table 2. The influence of the products used inetigeriment on the decomposition ®f sclerotiorunsclerotia collected in
2016 (the fifth week of observations)
Tab. 2. Wplyw zastosowany@hdkéw na rozktad sklerocjéw S. slerotiorum pochogleh z sezonu 2016 (5 tydizabserwacii)

Variant Dose per dish—: Substrate -
tissue paper technical sangd

Control - 145b 20.3c¢c

EM Naturalnie Aktywny 2ml 95.2 a 63.8b

EM Naturalnie Aktywny 20 ml 60.9 a 100 a
Contans WG 49 100 a 100 a

EM Bio 2ml 100 a 66.7 b

EM Bio 20 ml 65.2 a 100 a

Source: own work Zrodto: opracowanie wiasne

Table 3. The influence of the products used inetkigeriment on the decomposition ®f sclerotiorunsclerotia collected in
2017 (the fifth week of observations)
Tab. 3. Wplyw zastosowanyehdkdéw na rozkiad sklerocjéw S. sclerotiorum poaogch z sezonu 2017 (5 tydzaoserwacii)

Variant Dose per dish—: Substrate -
tissue paper technical sand

Control - 36b 195¢

EM Naturalnie Aktywny 2ml 65.2 a 62.1b

EM Naturalnie Aktywny 20 ml 95.7a 100 a
Contans WG 49 100 a 100 a

EM Bio 2 ml 91.3a 65.2 b

EM Bio 20 ml 100 a 100 a

The Pseudomonas fluoresce®d3 strain, which was iso-
lated from soil under rapeseed plants, also effelgtiinhib-
ited the development o$. sclerotiorum Morphological,
physiological and biochemical tests as well as iBNA
analysis showed that this strain had a wide aniation
spectrum. It reduced the growth 8f sclerotiorummyce-
lium by 84.4% and inhibited the formation of spobgs95-
100% [4]. Scientific studies also confirmed thzacillus
subtilis effectively limited the development db. scle-

rotiorumin soy [19].

Source: own work Zrodto: opracowanie wasne

We also analysed the rate of decomposition ofespiouc-
tures on individual substrates (Fig. 1-4). Aftelyamvo weeks
Contans WG completely destroyed the sclerotia aeliein
2016 and 2017 both on the substrate with tissuer@agl sand.
EM Naturalnie Aktywny and EM Bio at a dose of 20 aido
completely decomposed the sclerotia but only inviluéants
with the sand substrate (Figs. 2 and 4). In therothriants the
process was gradual and it was not always compietee other
variants where the sclerotia were destroyed costpléte de-
composition took place during the fifth week of estions.
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20ml

m 2nd week
3rd week
m 4th week

W 5th week

EMB2ml EMB20ml

Source: own work Zrédto: opracowanie wiasne

Fig. 1. The rate of decomposition 8f sclerotiorunsclerotia [%)] collected in 2016 during 4 weeksobkervation of the

tissue paper substrate

Rys. 1. Tempo rozktadu sklerocjow S. sclerotiorthjochodzcych z sezonu 2016 w czasie 4 tygodni obserwagoda

tozu z bibuk
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m 4th week

m 5th week

Control EM Nat Akt 2 EM Nat Akty ContansWG EMB2ml EMB20ml
ml 20ml

Source: own work Zrodto: opracowanie wiasne
Fig. 2. The rate of decomposition 8f sclerotiorunsclerotia [%)] collected in 2016 during 4 weeksobkervation of the
sand substrate
Rys. 2. Tempo rozktadu sklerocjéw S. sclerotiofdfindochodzcych z sezonu 2016 w czasie 4 tygodni obserwappdiaiu z piaskiem
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Fig. 3. The rate of decomposition 8f sclerotiorunsclerotia [%)] collected in 2017 during 4 weeksobkervation of the
tissue paper substrate
Rys. 3. Tempo rozkladu sklerocjow S. sclerotiofijhdochodzcych z sezonu 2017 w czasie 4 tygodni obserwappdiau z bibuk
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Fig. 4. The rate of decomposition 8f sclerotiorunsclerotia [%)] collected in 2017 during 4 weeksob&ervation of the
sand substrate
Rys. 4. Tempo rozktadu sklerocjéw S. sclerotioffindochodzcych z sezonu 2017 w czasie 4 tygodni obserwapidiau z piaskiem
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The research findings apply to the laboratory emvi
ment and the experiment needs to be tested inaheah
environment. The products used in the experimerdg m
effectively improve the phytosanitary status ofl i de-
stroying the spores o8. sclerotiorum which is an eco-
nomically important pathogen. It particularly cont® soils
in fields, where rapeseed and other plants hossitlg- 7]
rotinia stem rot pathogens are grown. Soil is ofteavily
infected byS. sclerotiorunsclerotia [5]. The effectiveness
of biological agents could be significantly modifien the
natural environment. It depends on climatic condii, soil
structure, the presence of other microorganismstiaadie-
gree of soil pollution [15].

(6]

(8]
9]

4. Conclusions

1. The biological products used in the experiment \afry
fectively decompose8. sclerotiorunsclerotia in the labo-
ratory environment.

2. The product containing hyperparasitiConiothyrium

minitansfungi completely destroyed the spore forms of the
pathogen.

3. The results of the experiment assessing the ussfsilof
preparations containing effective microorganismslifoit-

ing the content of sclerotia in soil need to befcored in
the natural environment.
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