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ESTIMATION OF PLANT EXTRACTS EFFICACY IN VEGETABLE PROTECTION
AGAINST CERCOSPORA BETICOLAAND ERYSIPHE UMBELLIFERARUM

Summary

Presented work aimed at estimating potential agpioms of water extracts of stinging nettle leay®srica dioica L.),
birch (Betula verrucosa Ehrh.) bark and walnut (largs regia) leaves in protection of beetroot (Betdgaris var. condi-
tiva) and root parsley (Patroselium crispoum) agstifungal diseases. Field experiments revealedrsiderable limiting
of Cercospora leaf spot (Cercospora beticola) andvgery mildew (Erysiphe umbelliferarum) developmergffect of the
applied plant water extracts. However, the extfaom the nettle leaves revealed the highest effiéathe diseases limit-
ing. Soil application of the tested plant waterragts much more inhibited the intensity of infectigith C. beticola and E.

umbelliferarum extracts than foliar application.
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OCENA SKUTECZNO SCI WYCI AGOW ROSLINNYCH W OCHRONIE WARZYW PRZED
CERCOSPORA BETICOLA ERYSPIPHE UMBELLIFERARUM

Streszczenie

Celem niniejszej pracy byla ocena Aiwosci wykorzystania wodnych wygow ralinnych z ziela pokrzywy zwyczajnej
(Utrica dioica L.), kory brzozy brodawkowatej (Bletwerrucosa Ehrh.) i lici orzecha wioskiego (Juglans regia) w ochro-
nie burakacwiktowego (Beta vulgaris var. conditiva) oraz pieteki zwyczajnej korzeniowej (Patroselinum crisppragd
chorobami grzybowymi. W badaniach polowych stwiemdzistotne ograniczenie rozwoju grzybdw Cercospugticola
(chwdaicik buraka) i Eryspiphe umbelliferarum gezniaka prawdziwego pietruszki) pod wptywem zastasgch wodnych
wyciggbéw raslinnych. Jednak najwgz; skuteczn@* w ograniczeniu choréb wykazat wygiz ziela pokrzywy. Doglebowa
aplikacja testowanych wodnych wygbdw roslinnych w poréwnaniu z nalisgnistotnie silniej ograniczata nasilenie pae

nia przez C. beticola i E. umbelliferarum.

Stowa kluczowewyciggi wodne, warzywa korzeniowe, choroby grzybowe

1. Introduction

Organic agriculture, while taking care about theldy
of food and environment protection, excludes the afsar-
tificial fertilizers and chemical plant protectidm. such sys-
tem of agriculture, the basic plant protection agaagro-

5, 12]. On the other hand few field studies havenbeon-
ducted to test the efficacy of plant water extrantplant
protection. A scant literature [2, 8, 13] showstthatural
means, including plant water extracts may be aggieth
for the protection of agronomic plants and vegetsbl
Presented work aimed at the estimation of poteafia

phages uses prophylactic measures based on prgper a plications of plant water extracts of stinging teettJtrica

technology, i.e. soil tillage, crop rotation, theewf natural
and organic fertilizers and mixed sowing basednenGood
Agricultural Practice Code [6]. Plant protectionaart
pests and diseases allows for the use of biologicdlbio-
technological means basing on natural substancel [8),
14], including plant water extracts. Biological metls of
reducing harmful organisms development are desredbe
to the absence of toxic effect on the soil, itsmaH@nd me-
zofauna, but also on beneficial organisms, whiotoispli-
ant with the idea and principles of integrated plairotec-
tion [10]. Natural plant protection means do notsps in
soil or pollute underground and surface waters. dduer,
they undergo a fast biodegradation and do not ackaien
in plant organs. Plants cultivated using organithmés are
safe both for consumers and animals [8].

Seeking alternative plant protection means reduite
research on potential applications of natural camnps
present even in common plant species [9]. Numelatus-
ratory tests have demonstrated that water exteaatsplant
extracts may efficiently limit the development cdtipo-
genic fungi and protect plants against phytopathedg, 4,
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dioica L.) leaves, birchBetula verrucosa Ehrhbark and
walnut Juglans regia leaves in beetro(@eta vulgarisvar.

conditivg) protection agains€Cercospora leaf spdCerco-

spora beticola)and root parsley(Patroselinum crispum)
protection againspowdery mildew(Erysiphe umbellifera-
rum).

2. Methods

The field experiments were conducted in 2010-2ib11
Wieliczka (near Krakow) on good wheat complex sbiie
two-factor experiment was set up in randomisedidabks
design in three replications. The plant extractt(@éeaves,
birch bark and walnut leaves, control — withoutnplax-
tract application was the first experimental facthie sec-
ond factor included the method of application (diame-
ously foliar application and to the soil — wateling

The field where the experiment was conducted leshb
set aside for five years. Sowing of root parsleg baetroot
seeds was preceded by a careful mechanical dadil In
autumn a deep winter ploughing was carried out)enini
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spring a cultivator and harrowing were applied. Beeds
were sown in the first decade of April, in rowst@tcm spac-
ing: parsley, Alba c.v. in the amount of 7kg'wathe depth of

the plants healthiness (Tab. 2). Average level edtitoot
infection withC. beticolaand parsley b¥. umbelliferarum
in 2010 was significantly higher than in 2011. Sarly,

1.5 cm, beetroots, Czerwona Kula c.v. — 700 thalisanChmura et al. [5] think that an excess of precfjutes in-
pieces -hato the depth of 3cm. The plants were thinned by thcreases the degree of plant infection by pathodenigi.

end of May leaving 6cm distances for parsley anch &or
beetroots. The area of a single plot was’s m

The experiment was conducted in compliance witfaic
farming principles, where no fertilization was apgland the
plants were protected against diseases by meanatef ex-
tracts from stinging nettle leaves, birch bark aathut leaves.
The extracts were prepared in the 1:3 proportiba fbass of
used herb to water), whereas 10% plant extracts agplied
to the soil and foliarly (watering 1I:fpfor beetroot protection
against cercospora leaf sp@. (beticold and parsley against
powdery mildew E. umbelliferarurh The first foliar and soll
application of plant water extracts was performethe phase
of three leaves forming by test plants. The nexisue was
conducted at the moment when the first disease tsyngpap-

peared on the leaves{@ecade of June). The subsequent pro-

tection measures (foliar and to the soil) were cotetl sys-
tematically twice a week from the end of June foweeks.
The healthiness of beetroot and parsley above-grqants
was evaluated three days after completed applicaticthe
tested preparations. The intensity of individuaedses was
assessed on 25 plants from each species. The aggnéec-
tion was determined on a 9-degree scale (9- heddthfy
blades; 1- spots covering over 50% of the leafé)laBubse-
qguently, mean infection index was computed accgrdm
Townsend and Heuberger [15].

Obtained results were subjected to the analysisanf
ance and the significance of differences was tested
T-Student test at the significance leweD.05.

3. Results and discussion

Diversified weather conditions were observed dyrin
plant vegetation period. Total precipitation fronprA to
August in the analysed years (2010 and 2011) waisehi
than the multi annual average (Tab. 1).

Table 1. Weather conditions during plant vegetafioh0-2011
Tab. 1. Warunki pogodowe w okresie wegetagjim@®010-2011

Years - Months
April | May | June | July | August Sum
Monthly percipitation sums [mm
2010 | 39.50| 294.60| 155.50| 92.70 | 127.50 | 709.80
2011 | 77.90| 60.70 | 44.40 | 194.40| 70.10 | 447.50
Mean | 58.70| 177.6% 99.95 14355 98.8D 578.65
1977-
2007 50.19| 65.26 | 80.04| 74.88 78.5( 348,87
Mean monthly temperature [°C Meah
2010 | 9.07 | 12.60 | 17.10 | 20.50 | 17.90 | 15.43
2011 | 10.23| 13.67 | 17.83 | 17.57 | 19.20 | 15.70
Mean | 9.65 13.14 17.47 19.04 18.55 15.57
1977-
2007 8.12 13.74 16.50 18.19 17.90 14.8P

Source: own work Zrodto: opracowanie wiasne

In 2010 a thrice increase in precipitations in panson
with the multi annual period was noted. Generathis
were more wet and warmer vegetation seasons th#rein
multi annual period. In 2011 particularly high raith was
registered in May and July. The excess of predipita
noted in 2010 and their uneven distribution in 2@ffécted
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Table 2. The average degree of plant infection by
pathogenic fungi in the years 2010-2011

Tab. 2.Sredni stopié porazenia raslin przez grzyby choro-
botwércze w latach 2010-2011

Diseases

Cercospora Powdery
Years mildew parsle

leaf spot | LSDogs | (& e oy | LSDoos

(C. beticola) ' rum)
2010 4.23 5.98
2011 7.19 1.56 8.46 179
Mean 5.71 - 7.22 -

Source: own work Zrédto: opracowanie wiasne

The first disease symptoms on beetroot and rocigya
leaves in 2010 appeared in the first decade of dundein
2011 in the third decade of June. Cercospora lgatf €.
beticolg appeared on beetroot leaves and powdery mildew
(E. umbelliferarurhon parsley.

Taking into account the quality of agriculturabgucts
and environmental protection on organic farms adea
plots, plants are protected against harmful orgasidy
means of water plant extracts [2, 38]. In the Adthown
studies the intensity of beetroot Cercospora Igaft sind
powdery mildew of parsley depended on the fungcEse
the kind of applied plant water extract and the hodtof
application (Tab. 3, Fig. 1, 2 and 3).

Concerning the analysed plants, beetroot leaves re
vealed lower average degree of infection w@lbeticola
than parsley infection bi. umbelliferarum(Tab. 3). Ap-
plied plant water extracts, irrespectively of theplécation
method, significantly diversified beetroot leavedection
by C. beticolaand parsley b¥. umbelliferarum All tested
kinds of plant water extracts contributed to a miun of
the development of the fungi causing the above imead
diseases (Tab. 3, Fig. 1). Boligtowa [2] obtainadilar re-
sults while testing plant water extracts in potptotection
against fungal diseases. The Author's own studies- c
firmed the principle, that the effect of plant wagxtracts
depended on the used plant material and the patfoge
ganism [2]. Regarding Cercospora leaf spot peticold
and powdery mildewH. umbelliferaruny, the extract of
stinging nettle leaves revealed the highest efiicye Plant
protection with this extract led to a significantMering of
the degree and index of beetroot leaves infectiith @.
beticolaand parsley infection blg. umbelliferarumIn case
of beetroot, also extract of birch bark and extafovalnut
leaves revealed good effect in protection againstc&
spora leaf spot (considering average degree arekiod
infection). On the other hand, in parsley protactimainst
powdery mildew, extract from nettle leaf extractrkeally
decreased an average degree and index of plantionfdy
E. umbelliferarumbut only in comparison with the control.
Considering the analysed extracts, walnut leaf mesé&act
and birch bark extract revealed a similar efficacimiting
diseases development.
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Table 3. The effect of kind and method of plant evagx-
tract application on average degree of beetroot rad
parsley leaves infection by selected phytopathag&mgi
(2010-2011).

Tab. 3. Wplyw rodzaju i sposobu aplikacji wodnegeaiygu
roslinnego nasredni stopié porazenia lisci buraka éwik-
towego i pietruszki korzeniowej przez wybrane grayoro-
botworcze (2010-2011)

In the Author’s own studies the method of plantera
extracts application also significantly diversifite degree
and index of plants infection by analysed diseagents
(Tab. 3, Fig. 2 and 3). All plant water extractplied to
the soil much more strongly limited developmentCefrco-
spora leaf spot and powdery mildew on parsley tthair
foliar application. However, this form of applicati more
efficiently protected parsley against powdery midée.
umbelliferarum. According to the literature reports [7].

Water plant extract A%gfﬁggn Mean | LSD E. umbelliferarumfungus, unlikeC. beticolais classi-
foliar | the soil 0:08 fied to ruthless pathogens developing inside plesgits.
Cercospora leaf spo€( beticola) Therefor.e,.the soil application of the water extsguroved
Netie Terb 557 =03 5680 more efficient because the components of theseapsep
etiie her : : ' tions were better absorbed by the root and strength the
The leaves of walnut| 5.77 5.67 5.72 . S . .
Birch bark papillary | 5.50 6.10 5.80 0.85 plant increasing its resistance to diseases (detvdefen-
Control 4.17 487 | 452 sive mechanisms in this plant) [11]. Considering dom-
Mean 550 592 5 71 _ pared extracts, water nettle leaf extract appledhe soil
LSD g.05 0.14 - best protected beetroots agai@stbeticola(degree and in-
Powdery mildew parsleyE( umbelliferarum) dex of infection). Good protective effects were adéd
Nettle herb 727 787 757 also in result of the plant treatment with othertevaex-
The leaves of walnut| 7.27 767 | 7.47 tracts. water extracts. On the other hand, redueselop-
Birch bark papillary 7.13 7.77 7.45 0.48 ment of powdery mildewH. umbelliferaruh on parsley
Control 6.37 6.43 6.40 leaves was observed in effect of both nettle |eaf birch
Mean 7.01 7.43 7.22 - bark water extracts application to the soil. Gelherzoil
LSD g5 0.20 - application of plant water extracts revealed a dveffi-
Source: own work Zrédio: opracowanie wiasne  ciency in parsley protection against powdery mildew
O Cercospora beficoln W Eryvspiphe wn belliferarum
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Fig. 1. Mean infection index (ip) of beetroot leau®y Cercospora leaf spdt.(beticold and parsley with powdery mildew
(E. umbelliferarun corresponding to the plant water extracts apfioanethod (2010-2011)

Rys. 1.Sredni indeks (ip) porzenia lisci burakéwcéwiklowych przez C. beticola (chvaik buraka) oraz pietruszki przez
E. umbelliferarum (mczniak prawdziwy) w zateasci od sposobu aplikacji wodnych wygdw raslinnych (2010-2011)
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Fig. 2. Effect of the plant water extracts applmatmethod on mean infection index (ip) of beetieaives withC. beticola
(2010-2011).

Rys. 2. Wplyw sposobu aplikacji wodnych wyéiv raslinnych nasredni indeks porzenia (ip) lisci burakéwcéwiktowych
przez C. beticola (2010-2011)
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Fig. 3. Effect of the plant water extracts appl@atmethod on mean infection index (ip) of parslegves withE. um-
belliferarum(2010-2011).

Rys. 3. Wplyw sposobu aplikacji wodnych wy6iv rallinnych nasredni indeks porzenia (ip) lisci pietruszki przez E. um-
belliferarum (2010-2011)
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4. Conclusions (5]

1. Nettle leaf water extract revealed the best efficac
limiting Cercospora leaf spotC(beticold and powdery

mildew of parsleyE. umbelliferarur development. [6]

(7]

2. The plant water extracts used to the soil had &ebet [g]
protection effect on root crops (beetroot agairetcGspora

leaf spot and parsley against powdery mildew) ttieeir
foliar application. [9]

3. Inhibitory effect of plant water extracts dependedthe

kind of used plant material, pathogenic fungus &seand
the weather conditions during the plant vegetation.
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