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ASSESSMENTOF THE ANTIFUNGAL PROPERTIES
OF NETTLE EXTRACTS AGAINST Fusarium proliferatum

OCENA WA SCIWO SCI PRZECIWGRZYBOWYCH
POKRZYWY ZWYCZAJNEJ WOBEC Fusarium proliferatum

Abstract: The aim of conducted research was to determineatiiéungal properties of the leaf and nettle rot
extracts on the growth ¢fusarium proliferatum. The antagonistic properties of nettle extractg.at 5.0, 10, 20
and 40% concentrations were assayed with a duaireyplate method on PDA and Tomato media. Theigng
process was conducted at 26°C for 9 days and tiyaflinear growth was measured every 1-2 days.pbséive
control in the experiment was Topsin M 500 SC whsmegative the distilled water. The fungistatitvéiy of
nettle extracts was determined against the comjédiaination rate index, the growth rate index amal rate of
mycelial growth inhibition ofFusarium proliferatum. Obtained results shows that the nettle rot etdrahibited
the spore germination (from 7.5 to 47.3%) at alteéd concentrations and nettle leave extracts (§@1o 54.0%,
respectively) towards negative control, while stiated compared to positive control. The highesthitlon of the
linear growth of mycelium has been observed bothnfitle rot and leaf extracts on Tomato mediur8 ¢hd
11.2%, respectively) and on PDA medium (5.5 and/a3.Bespectively) at 40% concentration towards regat
control, while stimulated compared to positive coht
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Fusarium are ubiquitous in soil and can exist as saprophgtepathogens in plant
tissues. They belong to the most frequent pathogensing disease and losses of
agricultural crops around the world. Particulahg E. oxysporum, F. solani, F. culmorum
and F. proliferatum are causing severe damage to agriculture in prd-pmst-harvest.
Fusarium spp. belong to the most dangerous pathogens afalsertomatoes, corn,
asparagus. In addition, they have the ability tmdpce highly toxic to humans and animals
with differentiated structure mycotoxins such ashiwthecenes, zearalenone, fumonisin
[1-4]. The most important method of protecting filants against phtytopathogens is the
use of fungicides. However, many of which are tpxmon-biodegradable and have
undesirable effects on other organisms presenhénenvironment. Therefore, there is
a need to find alternative agents for the contfopathogenic fungal diseases in plants.
There is a good reason to suppose that the segomddabolites of plants have evolved to
protect them from attack by microbial pathogens, 8atural products from plants
(eg essential oils, extracts) have great potentiai@eel fungicide sources for controlling
phytopathogens in agriculture [5, 6].

Urtica dioica L. belongs to the family Uriticaceae, commonlyledlas stinging nettle,
is a perennial plant growing in temperate and talpivasteland areas around the world
[5, 7]. The different parts used include leaf, raiem, flower and modified plant organs.
Phytochemical studies revealed the presence of m#ifgyent valuable classes of organic
compounds. The compounds which are reported from tlettle are flavonoids,
phytosterols, tannins, proteins, polysaccharydessertial oil, fatty acids, volatile
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compounds, vitamins and minerals in this plant 7-For this reason Wioica has been
reported to have various activities like antioxijaimsecticide, antimirobial antiviral.
The effect of nettle extracts on microorganism haen studied by a very large number
of researches that indicate activity of the netiéxtracts against of bacteria
(eg Bacillus spp.,E. cali, S aureus, P. aeruginosa) [8, 9, 11, 12] and fungiQandida
albicans, Aspergillus flavus, Alternaria alternata, Alternaria solani, Curvularia lunata,
Botritis cinerea and Rhizoctonia solani [5, 8, 11-14]. The antifungal effects of the
phyto-extracts indicate the potential of selectddnip species as a source of natural
fungicidal material [5, 13].

The main purpose of this study was to evaluatattigungal properties of the leaf and
root extracts ofUrtica dioica on the growth and spore germination Bfisarium
proliferatum.

Materials and methods

In this study the fungistatic properties of thetlee¢xtracts at 2.5, 5.0, 10, 20 and 40%
concentrations were determined against the cogielimination, the growth rate index and
the rate of mycelial growth inhibition &fusarium proliferatum.

Conidial germination. Analysis of effect the nettle extracts on sporergeation was
performed with the modifying slide germination nadh Fungal cultures were cultivated
on PDA medium slants at 25 + 2°C for 7 days andwbi-developed fungal culture was
rinsed with 10 crhof sterile water containing 0.05% Tween 80. Mywaeliwas filtred from
sterile gazue and suspension was adjusted td cthidia/cni in hemocytemetr.
Subsequently 30 mhof nettle extracts and 30 mimof fungal spores were transfered on
1 cnt sterile, clean glass slide. Control treatmentsewsepared by substitution of nettle
extracts by Topsin M 500 SC (positive control - R@y distilled water (negative control -
NC). The slides were incubated in humid chambersijpticate at 25 + 2°C for 24 hours.
After this period the number of germinated and gemminated conidia were counted under
microscope using x200 magnification. Conidia gemation was presented as the
germination rate index [15].

Mycelium growth. The antagonistic activity of the nettle extragtye assayeih vitro
tests with a dual culture plate method using twiedént media: PDA and Tomato media.
First, on this media were inoculated with 0.5’@fthe appropriate concentrations of nettle
leaf and nettle root extracts. Next, the media weoeulated with fungal mycelial-disks
(diameter of 10 mm) obtained from growing cultuoégestedr. proliferatum strains. The
positive control in the experiment was Topsin M 580 whereas the negative one the
distilled water. The culturing process was condiige25 + 2°C for 9 days and the fungal
linear growth were measured in two directions owrheplate every 1-2 days. Each
experiment was run in four replicates, where one vegpresented by one culturing plate
with the growth medium and the mycelial disc. Théagonistic activity of this extracts on
the growth ofF. proliferatum was estimated as the growth rate index [16].

The fungistatic properties of the nettle extraetgehbeen designated on the basis of the
percentage reduction of the linear growth offheroliferatum.
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Results and discussion

The plants are the source of many important patkbibactive metabolites used in the
limiting the growth of microorganisms. Certain psextracts act in many ways on various
fungi and may be applied to the crop as agricultcin@micals.Urtica dioica may also be
leading factor in wide range of activities agaimsany phytopathogens, where these
pathogens have developed resistance against spéuifgicides [5, 8]. Therefore, the
antifungal activity extracts of nettle leaf and tleetroot of Urtica dioica on the conidia
germination and linear was evaluated toward testegroliferatum. Conducted studies
have shown differences in fungistatic activity oktracts, depending on theirs
concentrations and the stage of the fungus. Thenfiat of infectious the pathogenic fungi
largely depends on their ability to produce spotésially they make the infection of plant
organs, and less frequently the perpetrator offiis¢ stage of the disease are hyphae.
The extracts of stinging leaf and nettle root shebwiee capacity to inhibit the spore
germination and linear growth of tlke proliferatum.

The degree of fungal conidia germination was déffer depending on the kind
of extracts and also its concentrations. The result shown in Figure 1.

leave extractdd root extracts

conidia germination [%

PC NC 2.5% 5% 10% 20% 40%

Fig. 1. Influence of the nettle extracts on theidiangermination ofusarium proliferatum. PC - positive control,
NC - negative control

The value of the conidia germination was at a l@fdfom 34.15 to 19.43% when the
extracts of nettle leaves were used, and from 3#40736.95% after application of the
extracts of nettle root. However, Topsin M 500S@duas the positive control inhibit the
spore germination at the level 16.4%, while 36.9096ase of the negative control. For the
both extracts, it has been observed that withrtbeease of theirs concentrations, the higher
inhibition of the conidia germination was obtairf(&. 1).

The percentage of noted reduction of the conidiemg&tion amounted between
47.4% when applying 40% extract of nettle root &ottito 7.5% (for 2.5% root extract) and
54.1% for 40% of the nettle leaves extracts to 5(8%2.5% leaves extract) towards to the
negative control, while stimulated compared topbsitive control. However, the strongest
inhibition of the spore germination &% proliferatum was observed when Topsin M 500
SC was used.
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Moreover the antifungal activity of the leaves andttle root extracts towards
F. proliferatum cultured on 2 different media was evaluated bywhleies of the growth
rate index of the mycelium and the degree of thedr growth inhibition of fungi.

| leave extractdd root extractsl

growth rate index [-

PC NC 2.5% 5% 10% 20% 40%

Fig. 2. Influence of the nettle extracts on thewghorate index of-. proliferatum on PDA medium. The symbols
are in Figure 1

leave extractdl root extracts

growth rate index [-

PC NC 2.5% 5% 10% 20% 40%

Fig. 3. Influence of the nettle extracts on thewglorate index ofF. proliferatum on Tomato medium. The
symbols as in Figure 1

The value of the growth rate indexefproliferatum on PDA medium amounted from
53.46 to 57.31 for extracts of nettle root and fr6s39 to 57.79 for extracts of nettle
leaves. The antagonistic activity of the both eotgavere most effective on PDA medium
when the nettle root extract at 40% concentratias applied. The percentage decrease was
about 4.8% compared with the negative control.dnti@ast, the results obtained with nettle
leave extract at the same concentration was lomertlae percentage reduction was about
3.2% (Fig. 2). Similar activity of nettle extraagainstF. proliferatum were obtained on
Tomato medium, while the inhibitory efficacy bf dioica was slightly higher. The value
of the growth rate index amounted between 59.0-%®6 extracts of nettle root) and
58.8-54.8 (for extracts of nettle leaves). The dase in the growth rate index was from
4.4 to 9.8% and from 4.6 to 11.2% compared withitp@s control, respectively. The
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highest measured value of the growth inhibition wated at 40% concentration both the
extract of nettle root and extract of nettle leaffeg. 3).

Selective activity ofJ.dioica against the phytopathogenic fungi has been destiiip
many research papers [5, 8, 13, 14, 17]. It has peaved that antifungal activity of nettle
extracts is closely related to composition and eotrations of extracts, the sensitivity of
spores and mycelium of the fungus. Hadizadeh [&] alugested that extract of nettle at the
highest concentration of 0.9% markedly inhibite@ tmycelium growth ofA. radicina
completely (100%) or almost completely (97%)Rofsolani and showed a relatively high
degree (80%) of. oxysporum andF. solani. Similarly Tapwal et al [13] found that the
U.dicica can restrict the growth ofA. radicina (41.6%), R. solani (18.8%) and
F. oxysporum (20.1%) but at a higher concentration the leaweaekie 20%. Other studies
[17] report that the ethanolic extract and theimpounds had inhibitory activities on the
growth rate (from 3.17 to 8.97%) and mycelial weighP. digitatum.

On the other hand nettle herb extracts stimulateeai growth of colonies, biomass
increment and formation of spores A sclerotiorum and A. alternata. In the case of
F. oxysporum increasing the number of macroconidia was recomidg in the highest
concentration of nettle extract, although the iithih of the linear mycelial growth was
observed [14]. Similarly Modarresi-Chahardehi et{Hl] observed a different effect of
nettle extract on the fungi, notably inhibition tlgermination of conidiaA. flavus,

A. fumigatus, Penicillium sp. andRhizopus sp., while found no effects on mycelium. The
resistance of fungal species against crude extrafictd. dioica could be due to their
morphological structure, fungi have thicker cellliwaand contain higher percentage of
chitin. Furthermore inhibition of mycelial growthné production of morphological
elements may significantly reduce the survival athpgens in the soil [11, 18].

Conclusions

On the basis of conducted research one can drafeltbesing observations:

1. Increased concentration the extracts of nestbvds and nettle root inhibit linear
growth of mycelium and spore germinationFefproliferatum compared to negative
control, but increased compared to Topsin M 50Q8Gitive control).

2. Nettle root extracts has demonstrated 2 foldenpmtent on the mycelium growth than
the extract from the nettle leaves.

3. Much more intense effect (3-4 fold higher) comgolato the linear growth revealed
extracts on spore germination.

4. On the tomato medium inhibiting the linear grovaf Fusarium proliferatum was
2-3 fold higher than on the PDA medium.

5. Due to the stronger effects of the Topsin M S@should be carried out studies with
higher concentrations of the nettle leaves andenetbt extracts of.dioica.
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OCENA WA SCIWO SCI PRZECIWGRZYBOWYCH POKRZYWY
ZWYCZAJNEJ WOBEC Fusarium proliferatum

Samodzielna Katedra Biotechnologii i Biologii Motg&rnej, Uniwersytet Opolski

Abstract: Celem przeprowadzonych baddyta ocena whkriwosci przeciwgrzybowych ekstraktow z$di

i korzenia pokrzywy zwyczajnej wobé&wsarium proliferatum. Ocery wiasciwosci antagonistycznych ekstraktow
w stzeniach 2,5, 5,0, 10, 20 i 40% przeprowadzono mehadiowlano-plytkow z zastosowaniem pocip PDA
pomidorowego. Hodowl prowadzono w temp. 26°C przez 9 dni, dokaaypomiaréw co 1-2 dni. Kontrel
pozytywry stanowit Topsin M 500 S.C, a kontgahegatywn woda destylowana. Okdleno indeks kietkowania
zarodnikéw, indeks tempa wzrostu oraz stopedukcji liniowego wzrostlrusarium sp. Uzyskane wyniki bada
wykazaly zahamowanie kietkowania zarodnikéw przezystkie zastosowaneesténia ekstraktow z korzenia
pokrzywy (od 7,5 do 47,3%) orazstnia ekstraktow zdei pokrzywy (od 5,9 do 54,0%) w poréwnaniu do préby
negatywnej, lecz stymulafe dziatanie w poréwnaniu do proby pozytywnej. Ngjszy stopié zahamowania
liniowego tempa wzrostu obserwowano zaréwno poozastaniu ekstraktu z korzenia, jak §cli na podtau
pomidorowym odpowiednio o 9,8 i 11,2%, a na pedi®®DA odpowiednio o0 5,5 i 3,2% przyestniu 40%
w poréwnaniu do proby negatywnej, lecz stymadej dziatanie w poréwnaniu do préby pozytywne;j.

Stowa kluczowe:pokrzywa zwyczajna, aktywsdé przeciwgrzybowak-usarium proliferatum



