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1. Introduction

Strawberry is cultivated in Poland on the areabafud 50,000 ha, out of
which 80% falls to the variety ‘SENGA-SENGANA’ (Giaiara 1991). It is
a variety of low resistance to the infection wigbtrytis cinereaPers. (Berg.) —
the fungus causing grey mould. A strong infectidnptants caused by the
pathogen can result in losses as high as 80%.

The pathogen infects all the plant organs, how#wemost severe im-
pact on the yield has the infection of flowers dmel fruit. Rebandel (1988) has
observed that the infection of flowers ranging 1+6&f reduce the fruit yield
by 13+20%, while flower infection ranging 5+10% wés in the yield drop of
17+30%. Infection of strawberry flowers goes onyveuickly, not only at
a heavy rainfall. It is also promoted by a highraoisture level as well as night
dews. That is why obtaining strawberry yields obdajuality can be secured
only by proper protective measures. Spraying wikkngicals is very common.

The objective of the study was to determine théulisess of plant ex-
tracts for protection of strawberry agairBbtrytis cinerea a fungus causing
grey mould. Their activity was compared with furides recommended for
such treatments.

2. Materialsand methods

The experiments were carried out under laboradod/field conditions.
Laboratory experiment included:
* water extracts (macerates, brews) prepared fropidi8 speciesPoly-
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gonum sachalinenséF.Smidt), P.hydropiper (L.), P.persicaria (L.),
P.bistorta(L.), P.convolvuluqL.), P.aviculare(L.), Urtica dioica (L.),
Levisticum officinaldKoch.), Allium sativum(L.), Pelargonium odora-
tissinum(L.), Humulus lupulugL.), Agropyron repengL.), Heracleum
sphondyliunm(L.)

e« as well as alcohol and acetone extracts fréhsachalinense
P.hydropiper P.persicarig P.bistortg P.convolvulusP.aviculare

The following chemical preparations were used: SUBM 50 WP
(procimidone), ROVRAL 50 WP (iprodione), EUPAREN 5@P (dichloflua-
nide), RONILAN 50 WP (winclozoline), SADOPLON 75 WHRhiram),
THIRAM-GRANUFLO 80 WG (thiram).

The in vitro activity of the preparations agairts funguBotrytis cine-
rea Pers. (Berg.) was assessed in the laboratory Hiffasion in agar-agar
(PDA). The evaluation criterion was the size of #ome of retarded growth of
the fungal colony. The way of preparation of plexitracts for tests and descrip-
tion of experiments was described in the earliggeps (Sas-Piotrowska et al.
1996, Sas-Piotrowska and Piotrowski 1997). The mxyat was carried out in
two terms and four replications, six Petri dishasdach preparation.

The field experiment was carried out on a plantatb strawberry cv.
‘SENGA-SENGANA' for three years. It was settledrasdomised blocks with
five replications. A plot had 20 plants in a rovst®m with a distance of 25cm
within it and 80cm between the rows. Spraying warsedwith:

Sadoplon 75 WP~ Sumilex 50 WR— Euparen 50 WP
Polygonum persicaria(alcohol extract)
Polygonum hydropipe(alcohol extract)
Polygonum bistorta (alcohol extract)
Polygonum aviculare (acetone extract)

Allium sativum (macerate)
Levisticum officinale (macerate)
Urtica dioica (brew)

The treatment was performed in three terms recordetk by the Insti-
tute for Plant Protection in Poznd.e. at the moment when about 10% flowers
were developed in an inflorescence. Non-sprayeatplaere the control.

The fruit were harvested in dependence of the veedB— 10 times) in
two-days intervals. Weight of healthy fruit (g pgant) as well as the percent-
age of fruit infected with B. cinerea were evatubeach time.

The results of both experiments were analysedsttaily by variation
analysis and Duncan test at P=95%.
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3. Reaults

3.1. Laboratory experiment

The in vitro activity of the preparations agaif&itrytis cinereawas
significally differentiated (Table 1). Sadoplon ¥8P and Thiram-Granuflo
80 WG were the most active fungicides limiting tirewth of B.cinerea while
Euparen 50 WP was not very active. Out of 38 péaatitacts under study only
25 (65.8%) reduced more or less the growth ragmtifogen colony.

Alcohol extracts fronP.persicariaandP.bistortaas well as acetone ex-
tract fromP.avicularewere active to an extent similar to Euparen, whdene-
what less active were alcohol extracts frBrmaviculare and P.hydropiper ace-
tone extract fronP.convolvulusand a brew fronUrtica dioica Activity of the
remaining 13 extracts not mentioned in the Ta&4 similar to the control.

It is worth mentioning that the way of plant extsapreparation was
very important for their activity. Macerates pregghrfrom polygonum plants,
lovage, spear-grass and geranium were more adtare the respective brews
(Fig. 1). However, in case of nettle, garlic, chapsl hogweed brews were bet-
ter, while substances extracted with alcohol ardaae from polygonum plants
were more active than brews (Fig. 2).

3.2. Field experiment

Thermal and moisture conditions of the study mkrigere benevolent
for theB.cinereagrowth.

In the first year rainfall was lower and mean amperature higher than
multi-year mean. Fruit harvest started orf 2Bne. In the first two terms fruit
infection reached about 30%, gradually decreasingps. In the last term 23%
of the total fruit number was infected.

In the second year rainfall was much higher thanrttulti-year mean.
Frequent and abundant rainfalls caused a permaregting of the plants. Mean
month temperature was close to the multi-year m€hae first harvest was done
on 19" June. Fruit infection was the highest at that tamel reached almost
100%. In the following terms the infection degreaswdecreasing reaching
about 33%.

Similarly, in the third year of the study the raithffsum was higher than
the average, while air temperature was a greatloeal. The harvest started on
14" June. Infection was evaluated for 11.5% at therinéng, reaching 41% of
the collected fruit at the end of harvest.
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Table 1. Zone of retarded growth &.cinereaas affected by fungicides and plant extracts
Tabela 1. Strefa zahamowania wzrosBicinereapod wplywem fungicydow i wy-
ciagéw raslinnych

Preparations Extracts @ in mm Duncan'’s test
preparaty Ekstrakty ¢ w mm Test Duncan’a
Sadoplon 75 WP - 59,5 a
Thiram-Granuflo 80 WG - 52,9 ab
Sumilex 50 WP - 45,0 bc
Ronilan 50 WP - 38,6 cd.
Rovral 50 WP - 38,1 cde
Euparen 50 WP - 33,0 fde
Polygonum persicaria Alcohol 27,4 fg
Polygonum avivulare Acetone 26,0 fgh
Polygonum bistorta Alcohol 24,9 fgh
Polygonum avivulare Alcohol 20,0 ghi
Polygonum hydropiper | Alcohol 18,5 ghi
Urtica dioica Brew 17,9 hi
Polygonum convolvulus| Acetone 17,0 hi
Allium sativum Macerate 14,8 [
Polygonum bistorta Acetone 14,6 [
Allium sativum Brew 13,1 ij
Polygonum persicaria Acetone 12,5 ij
Urticas dioica Macerate 12,3 ij
Polygonum convolvulus| Alcohol 12,0 ij
Levisticum officinale Macerate 10,5 ij
Polygonum hydropiper | Acetone 10,1 ij
Humulus lupulus Brew 8,4 ]
Polygonum sachalinensg Acetone 7,6 ]
Heracleum sphondyliun  Brew 6,9 ]
Polygonum sachalinense Alcohol 6,8 |
Polygonum hydropiper | Macerate 6,3 ]
Polygonum convolvulus| Macerate 5,6 ]
Humulus lupulus Macerate 4.9 |
Agropyron repens Macerate 4,8 ]
Polygonum bistorta Macerate 4,3 ]
Levisticum officinale Brew 4.1 ]
Control* - 0,0 i

* — activity of the remaining 13 extracts was oa ttontrol level
* — aktywna¢ pozostatych 13 wyagdw na poziomie kontroli
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Fig. 1. Zone of retarded growth &otrytis cinereacolonies caused by plant macerates
and brews (diameter in mm)

Rys. 1. Strefa zahamowania wzrostu koloBibtrytis cinereaprzez maceraty i napary
roslinne §rednica w mm)
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Fig. 2. Zone of retarded growth dBotrytis cinereacolonies caused by polygonum
plants extracts

Rys. 2. Strefa zahamowania wzrostu koloBibtrytis cinereaprzez wycigi z rcslin
rdestowatych

Srodkowo-Pomorskie Towarzystwo Naukowe Ochisrogowiska 549



Bronistawa Sas-Piotrowska, Wojciech Piotrowski

1996 W Mean

U.dioica

P.bistorta
P.aviculare
A.sativum
L.officinale
Fungicides

P.persicaria
P.hydropiper

Fig. 3. Number of strawberry fruit infected witBotrytis cinerea(deviation from the
control [%)])

Rys. 3. Liczba owocéw truskawki pofanych przezBotrytis cinerea(odchylenie od
kontroli w %)
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Fig. 4. Yield of healthy strawberry fruit (deviation frorhd control per plant)
Rys. 4. Plon zdrowych owocow truskawki (odchylenie od kohitw gramach/réline)
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The effects of the preparations on fruit healtliedéd a lot. Alternative
spraying with Sadoplon 75 WP, Sumilex 50 WP andaEeip 50 WP limited the
infection level of fruit the most strongly (Fig..3jruit collected from plants of
this combination were the most healthy (Fig. 4)e Effectiveness of plant ex-
tracts was lower than that of fungicides. Extradtem P.aviculare
P.hydropiperandP.bistortalimited the number of infected fruit and increased
the yield of healthy fruit. Substances containedhmUrtica dioica brew pro-
moted infection of the fruit wittB.cinerea therefore causing also a drop in the
yield of healthy fruit.

4. Discussion

Fighting diseases and pests of strawberry is énleeomost basic treat-
ments on a plantation. Plant protection againstfiimgus Botrytis cinereais
apparently simple because of numerous fungicidegb@market recommended
in this case. However, considering their phytotitxjcformation of fungus
strains resistant to them, and last but not leagr@nmental issues, a need for
alternative solutions for protection of plantati@rses.

The results have indicated that Sadoplon 75 WPTdnichm-Granuflo
80 WG were the most effective fungicides. Howeteis finding is in a dis-
crepancy with the results of in vitro studies repdrby Machowicz-Stefaniak
(1994). The author has found that Sadoplon 75 Wimilgx 50 WP, Euparen
50 WP should be included into a fungicide grougpobr anti-fungal activity
againstB.cinerea The most active ones were Ronilan 50 WP and R&0a
WP. According to Meszka and Bielenin (1997) SumB&WP and Sumico 50
WP are very effective preparations in the protectd strawberry fruit against
grey mould.

Considering biological effectiveness of the treatitnand limiting the
possibility of creation of resistant fungal strai@®szczyiski (1994) has rec-
ommended the use of mixtures of dicarboxymide pedfmas with Thiram-
Granuflo in the ratio 1 : 2. An important problemalso lowering the rates of
chemical preparations, what improves the healtkinégdible fruit (Kaniuczuk
1989) and reduced the concentration of pesticidielues (Makosz and Karpiel
1994), especially those which cumulate easily: lditlanide (Euparen 50 WP)
and iprodione (Rovral 50 WP).

The facts mentioned above indicate the need foonaplex protection
of strawberry plantations comprising chemical, naattal and biological
methods Zurawicz 1994). One of the latter is utilisationferfigicidal properties
of plant extracts (Sas-Piotrowska and Piotrowsk5)9 Roughly 85% plants
excrete to the environment chemical compounds a&iféeting other organisms.
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Some of them or their synthetic analogues foundtwa application in plant
protection (nicotine, garlic, pyretroids).

As has been shown in this study, alcohol extriiota Polygonum per-
sicaria and P.bistortaas well acetone extract froRavicularelimited the in
vitro growth ofB.cinereamost efficiently. On the other hand, in the fistddy
alcohol extracts fronP.bistortaandP.hydropiperwere most active. It corrobo-
rates with earlier reports on a high fungicidalivagt of P.bistorta (Sas-
Piotrowska and Piotrowski 1995, 1996). This plamttains about 25% hydro-
lysing (derivatives of gallic acid) and non-hydrsilyg (derivatives of pyrocate-
chine) tannins, a high concentration of free phieredids, the compounds con-
sidered fungal growth inhibitors. Besides, tannfaend in this plant have
a disinfective activity destroying various bactksimains (Garowki 1976).

Results of laboratory experiments were somewhatradictory to those
of field experiments. In the in vitro investigat®marlic and nettle extracts
strongly inhibited the growth dB.cinereacolonies, while in the in vivo ex-
periments the same extracts were not very actilieréfore, these findings are
in a discrepancy with the data of Schmidtke (1995).

Some effects of the in vitro activity of the extis (°.persicaria
P.aviculare P.bistortg were similar to those of classic fungicides (Bepab0
WP). Their activity in the field experiments wasvkr than that of fungicides
used alternatively. However, an important factothist the extracts tested did
not contain any assisting substances, such adiste®i synergetics, etc., usu-
ally added to classic fungicide preparations.
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Wyciagi roslinne w ochronie truskawki (Fragaria
vesca L.) przed Botrytis cinerea Pers. (Berg.)

Streszczenie

Celem bada byto okrelenie przydatngci wyciagéw (wodnych, aceto-
nowych i alkoholowych) spos#dzonych z 13 gatunkéw §lin do ochrony plan-
tacji truskawki (Fragaria vesca L.) przed sprawzarej pléni (Botrytis cinerea
Pers. (Berg.). Aktywn& in vitro i in vivo wyciagow raslinnych porownywano
z aktywndcia fungicydéw zalecanych do ochrony teflioy.

Wykazano,ze aktywnd¢ in vitro wyciagdéw z Polygonum persicaria
(L), P.aviculare(L) i P.bistorta(L) byta poréwnywalna z aktywdoia EUPA-
RENU 50 WP. Skuteczié in vivo wyciagdw byla niksza anieli stosowanych
przemiennie fungicydéw Sadoplon, Sumilex i Euparen.

Niniejszy artykut ukazatsiw calaici w jezyku polskim
w Roczniku Ochrongrodowiska Tom 3 Rok 2001.
W zwizzku z licznymi zapytaniamirodkéw zagranicznych,
do ktérych dociera nasze czasopismo i zainteresiawan
petry trescig tego artykutu, Redakcja postanowita wydruko-
wac go ponownie w niniejszym Tomieazyku angielskim.
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