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EFFECT OF VEGETABLE AND MINERAL OILS
ON THE GERMINATION OF SPORES
OF Diplocarpon rosae Wolf

Adam T. Wojdyta

Research Institute of Horticulture in Skierniewice

Abstract: Black spot caused by Diplocarpon rosae Wolf is one of the most common and
dangerous disease of roses grown in the field, but recently also under covering. During the
vegetation season conidia are the major source of the pathogen spread, therefore the stud-
ies aimed at finding the most efficient method to reduce spores germination were under-
taken. Experiments were carried out to determine the effect of vegetable oils: corn, olive,
rapeseed (canola), sunflower, soybean, and grape; vegetable oils recommended as adju-
vants: Dedal 90 EC (90% vegetable oil) and Olejan 80 EC (85% rapeseed oil); and min-
eral oils: Atpolan 80 EC (76% mineral oil SN), Ikar 95 EC (95% SAE mineral oil),
Olemix 84 EC (84% DSA mineral oil), Promanal 60 EC (60% mineral oil), and Sunspray
850 EC (85% mineral oil) used at a concentration of 1% for a one-off spray treatment of
rose bushes to control the germination of D. rosae spores. Observations of the number of
germinating spores were conducted 1, 7 and 14 days after the treatment. In addition,
24 hours after spraying the bushes, an assessment of the effect of the tested oils on the
spores of the fungus was carried out under a scanning electron microscope. The effective-
ness of the tested oils in comparison with the control depended on the oil being tested, the
time of observation and the experiment. After 1 day, the effectiveness of the tested oils
ranged from 6.2% (olive oil) to 90.9% (Olemix 84 EC); after 7 days, from 4.2% (Pro-
manal 60 EC) to 99% (Olemix 84 EC and Sunspray 850 EC); and after 14 days, from 0%
(Atpolan 80 EC and Olemix 84 EC) to 94.1% (Ikar 95 EC).
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INTRODUCTION

The black spot disease caused by Diplocarpon rosae Wolf is, besides powdery mil-
dew Sphaerotheca pannosa (Wallr. ex Fr.) Lév.var. rosae Wor., one of the most serious
and most common diseases of roses [Wojdyta et al. 2007]. Studies carried out previ-
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ously in vivo showed that fungicides and biotechnical preparations (garlic juice, grape-
fruit extract, chitosan) can be highly effective in reducing disease symptoms of black
spot [Wojdyta and Orlikowski 1999, Wojdyta and Ly$ 2000, Wojdyta 2001a, b, Wo-
jdyta 2003b, Wojdyta 2009b].

Literature data shows that various oils have been used to control insect and mite
pests for hundreds of years [Lewis 1999]. The author’s own studies, as well as those of
others, have also shown high effectiveness of oils in controlling the pathogens responsi-
ble for causing powdery mildew, leaf spot, rust and grey mould diseases [Northover and
Schneider 1996, Wojdyta 2002, 2003a, 2005, 2009a, 2010a,b, Wojdyta and Jankiewicz
2004]. Oils can be used as adjuvants with fungicides or herbicides in order to increase
their effectiveness and help reduce the dose of the agent per unit surface area [Dobrzan-
ski et al. 1995, Matysiak et al. 1995]. On the other hand, used as an additive to the
working solution of foliar fertilizers they have been found to significantly increase the
yield of greenhouse tomato [Roszyk et al. 2006].

During the vegetation period the main source of the spreading of D. rosae are spores
released during wetting of the leaves. The spores are carried to neighbouring plants by
the drops of water splashing about during rain or irrigation with sprinklers, and by in-
sects and air currents, thus contributing to an increase in the severity of disease symp-
toms [Horst 1983, Wojdyla et al. 2007]. Inclusion in the programme for the protection
of roses against D. rosae of oil compounds with a different mechanism of action against
pathogens, as compared with previously used agents, could significantly contribute to
the inhibition of spore germination and thus improve the health of rose bushes. The
author’s previous studies on the effect of fungicides on the germination of D. rosae
spores showed an 86-100% efficacy rate of dichlofluanid, kresoxim-methyl and tri-
forine [Wojdyta and Ly$ 2000]. Vegetable oils and their ready-made forms available
commercially as adjuvants, because of their rapid biodegradability in the environment
and safety to people and animals, can be particularly useful for protecting plants against
disease. Literature data concerning the mechanism of action of oils show that oils have
a fungistatic rather than fungicidal effect, possibly indicating a temporary effect on host
physiology [Northover and Schneider 1996]. Calpouzos [1959] and Whiteside [1973]
considered it also likely that oil exerts a therapeutic action not directly on the pathogen,
but rather through an alteration in the physiology of the host.

The author’s own tests conducted on Sphaerotheca pannosa var. rosae on rose have
shown that oils may have a very strong direct effect on plant pathogens [Wojdyta 2000].
In the case of vegetable oils, some researchers also mention the possibility of indirect
action through the induction of systemic resistance. Among the many elicitors of in-
duced systemic resistance (ISR) mentioned in the literature there is also oleic acid, li-
noleic acid, and linolenic acid — the main components of the vegetable oils used in the
present experiments (tab. 1). So far, studies have shown that ISR is most effective
against fungi, less effective against bacteria and least effective against systemic viruses
[Ku¢ 2001]. Studies by Cohen et al. [1990] also demonstrated a high efficacy of the
above-mentioned components of vegetable oils in inducing systemic resistance in potato
plants to the late blight fungus Phytophthora infestans.

The aim of the experiments was to determine the effect of certain vegetable and
mineral oils on the germination of spores of Diplocarpon rosae Wolf. and the morpho-
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logical changes visible under the scanning electron microscope resulting from the appli-
cation of those oils.

MATERIALS AND METHODS

The following compounds were used in the experiments:

Vegetable oils (cooking oils) used as food: corn seed oil, olive (fruit) oil, rapeseed
oil (canola oil), soya seed oil, and sunflower seed oil (tab. 1).

Vegetable oils recommended for plant protection: Dedal 90 EC (90% vegetable oil)
— produced by Danmark 1.6dZ Poland, Olejan 80 EC (85% rapeseed oil) — produced by
Danmark £.6dZ Poland.

Mineral oils: Atpolan 80 EC (76% SN mineral oil) — produced by Agromix Nie-
potomice Poland, Ikar 95 EC (95% SAE mineral oil) — produced by Danmark £.6dz
Poland, Olemix 84 EC (84% DSA mineral oil) — produced by Danmark £.6dZ Poland,
Promanal 60 EC (60% mineral oil) — produced by Neudorff GmbH KG Germany, Sun-
spray 850 EC (85% mineral oil) — produced by Sun Oil Company (Belgium).

Fungicides: Saprol 190 EC (190 g triforine per dm*) produced by American Cyana-
mid Company USA, and Score 250 EC (250 g difenoconazole per dm?®) produced by
Syngenta Crop Protection AG, Switzerland.

Surfactant: Tergitol™ 15 — S-9 (surfactant) — produced by DOW Chemical Co.

The experiments were carried out on roses cv. ‘Kardinal’ and cv. ‘Red Berlin’,
grown in an open and susceptible to black spot. During the course of the experiments
the roses were watered using a capillary system to prevent the applied agents from being
washed off the surface of the plants during sprinkling. In all the experiments, shrubs
were sprayed in the morning using 1 dm?* of working solution per 10 m? of surface area.
Both the upper and lower surface of the leaf blade was thoroughly covered. Tergitol™,
at a concentration of 0.3%, was added to the spray mixtures of the vegetable oils used.
One, 7 and 14 days after spraying, the leaves with visible disease symptoms were sam-
pled. In the laboratory, a droplet of sterilized water was put on the leaf surface and
spores were scraped with a razor onto potato-dextrose agar. A second droplet of water
was added to the suspension of spores, which was then spread over the medium’s sur-
face. To reduce development of bacteria, rose bengal at 0.5 mg-dm™ and 80,000 units of
penicillin per dm* were added to the mycelium. After 44-48 hrs of incubation at
18-20°C the total number of spores and the number of germinating spores in the obser-
vation field were counted under a light microscope (Jenaval Carl Zeiss Jena) at a magni-
fication of 125x. Five counting places with 30—60 spores in the observation field were
selected. In the case of a high number of spores they were counted only from one half or
Y4 of the observation field. Next, using a formula, the percentage rate of the oils’ effec-
tiveness in inhibiting the germination of spores was calculated [Borecki 1981].

Microscopic observations. In the experiment conducted in 2006, 12 hours after
spraying ‘Berlin Red’ rose bushes, leaf samples were collected from each combination
and placed in sealed plastic containers, ensuring the relative humidity was above 90%.
After another 12 hours from the time of the treatment, the effects of the applied com-
pounds on the mycelium and spores of Diplocarpon rosae were assessed. The speci-
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Effect of vegetable and mineral oils on the germination of spores... 147

mens were examined and photographed with a scanning electron microscope
(FEI Quanta 200, Analytical Centre, Warsaw Agricultural University). The material to be
photographed was coated with carbon and silver, in a high vacuum mode, using an ETD
decoder (Everhart Thornley Decoder), as in earlier experiments on the effects of various
compounds on the mycelium and spores of Microsphaera alphitoides [Mazur et al. 2010].

The experiment was set up in a randomised block design with 4 replications, each
replication consisting of 5 plants or 4 plates of PDA.

RESULTS AND DISCUSSION

In 2003, in the first assessment a day after the spray treatment, the percentage effec-
tiveness of the tested oils relative to the control ranged from 8.4% (Olejan 85 EC) to
nearly 91% (Olemix 84 EC). Seven days after the treatment, the effectiveness in inhibit-
ing spore germination was found to be from 14.9% (corn oil) to almost 99% (Sunspray
850 EC). In the case of the treatments with Atpolan 80 EC and Promanal 60 EC, even
more spores were found germinating than in the control. After 14 days, the rate of inhi-
bition of spore germination was found to range from 2.2% (olive oil) to 59.9% (Sun-
spray 850 EC) compared to the control. Atpolan 80 EC and Olemix 84 EC stimulated
the germination of D. rosae spores (tab. 2).

Table 2. Influence of oils used for rose shrubs ‘Kardinal® protection on spore Diplocarpon rosae
germination (in %). Beginning of experiment: 16.10.2003

Tabela 2. Wplyw olejow uzytych do opryskania krzewow réz ‘Kardinal’ na procent kietkujacych
zarodnikoéw Diplocarpon rosae. Poczatek doswiadczenia: 16.10.2003

Treatment Concentration % __Days after spraying — Po dniach od opryskania
Srodek Stezenie% 1 7 14
Control — Kontrola - 79.1g 79.0¢ 75.0 ef
Saprol 190 EC 0.15 50.2 de 0.6a 18.0a
Plant oils used Co_rn oi} 1.0 593e 67.3d 38.4 bc
as a food Olive 911 1.0 26.8 ¢ 3.1a 734 ef
(Cooking oils) Rape oil . 1.0 82a 0.8a 62.1 de
Oleje roslinne Soybean oil 1.0 14.5 ab 31.6¢ 42.4 bc
Sunflower oil 1.0 40.8d 9.1b 51.9 cd
Plant oils recom-
mended in plant
protection Dedal 90 EC 1.0 18.8 be 30a 539 cd
Oleje roslinne Olejan 85 EC 1.0 72.5 fg 1.7a 61.4 de
uzywane jako
adjuwanty
Atpolan 80 EC 1.0 13.3 ab 83.5ef 86.2 fg
Mineral oils Ikar 9.5 EC 1.0 14.6 ab 1.7a 54.2 cd
Oleje mineralne Olemix 84 EC 1.0 72a 1.1a 909 ¢
Promanal 60 EC 1.0 26.6 ¢ 89.5f 62.3 de
Sunspray 850 EC 1.0 61.7 ef 09a 30.1 ab

Mean values marked with the same letter do not differ at the significance level p = 0.05 according to the
Duncan’s test
Srednie oznaczone ta sama litera w obrebie kolumn nie r6znia sig istotnie (5%) wedhug testu Duncana
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In the experiments conducted in 2004, in the first assessment a day after spraying
the plants, the percentage effectiveness of the tested oils relative to the control ranged
from 21.1% (corn oil) to 60.7% (Dedal 90 EC). With the passing of time after the spray
treatment, the effectiveness of the tested oils was found to decrease. Seven days after
spraying the roses, the effectiveness in inhibiting spore germination was from 14.9%
(corn oil) to nearly 42.2% (Olemix 84 EC). After 14 days, the rate of inhibition of spore
germination was found to be from 9.1% (soybean oil) to 21.5% (corn oil) compared
with the control (tab. 3).

Table 3. Influence of oils used for rose shrubs ‘Kardinal® protection on spore Diplocarpon rosae
germination (in %) — Synthesis from 3 experiment. Beginning of experiment:
25.08.2004, 26.08.2004, 31.08.2004

Tabela 3. Wptyw olejow uzytych do opryskania krzewoéw réz ‘Kardinal® na procent kietkujacych
zarodnikoéw Diplocarpon rosae — Synteza z 3 serii. Poczatek doswiadczenia:
25.08.2004, 26.08.2004, 31.08.2004

Treatment Concentration % Days after sparying — Po dniach od opryskania
Srodek Stezenie% 1 7 14
Control — Kontrola - 84.0¢e 91.6f 99.5¢e
Score 250 EC 0.05 37.6 ab 68.0 a-e 733 a
Corn oil (maize oil) 1.0 66.3 de 77.9 de 78.0 ab
Plant oils used as a Grape seed oil 1.0 65.4 c-e 67.9 a-e 84.9 a-d
food (Cooking Olive oil 1.0 46.1 a-c 69.4 a-e 833 a-d
oils) Rape oil (canola oil) 1.0 65.3 b-e 76.0 c-e 84.3 a-d
Oleje roslinne Soybean oil 1.0 46.3 a-d 58.1a-d 90.4 de
Sunflower oil 1.0 62.9 a-e 68.7 a-¢ 81.8 a-d
Plant oils recom-
mended in plant
protection Dedal 90 EC 1.0 33.0a 56.7 a-c 80.9 a-c
Oleje roslinne Olejan 85 EC 1.0 634 a-e 69.7 a-e 87.5c-e
uzywane jako
adjuwanty
Atpolan 80 EC 1.0 62.6 a-¢ 71.2 b-e 83.8 a-d
Mineral oils Ikar 95 EC 1.0 535 a-e 61.2 a-e 84.9 a-d
Oleje mineralne  Olemix 84 EC 1,0 58.3 a-e 53.0a 87.1 b-e
Promanal 60 EC 1.0 59.1 a-e 53.2ab 81.9 a-d

Note: see Table 2

In the experiments conducted in May 2006, in the first assessment a day after the
spraying, the percentage effectiveness of the tested oils relative to the control ranged
from 6.2% (olive oil) to nearly 86.9% (soybean oil). After 7 days, the effectiveness in
inhibiting spore germination was found to be from 34.8% (canola oil) to 92.1% (Sun-
spray 850 EC). And after 14 days, the rate of inhibition of spore germination was found
to be from 3.8% (olive oil) to 94.1% (Ikar 94 EC) in comparison with the control. The
sunflower oil used for spraying the roses stimulated the germination of D. rosae spores
(tab. 4).
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Table 4. Influence of oils used for rose shrubs ‘Red Berlin’ protection on spore Diplocarpon
rosae germination (in %). Beginning of experiment: 30.05.2006

Tabela 4. Wplyw olejow uzytych do opryskania krzewow réz ‘Red Berlin’ na procent kietkuja-
cych zarodnikéw Diplocarpon rosae. Poczatek do§wiadczenia: 30.05.2006

Treatment Concentration %  Days after spraying — Po dniach od opryskania
Srodek Stezenie % 1 7 14
Control — Kontrola - 63.1h 47.0f 63.1g
Control + water - 61.1h 56.0 f 658¢g
Score 250 EC 0.05 15.3 be 10.1 be 93Db
Plant oils used qun oi'l 1.0 32.0 de 14.7 b-d 354f
as a food Olive 0_11 1.0 59.2h 30.0e 60.7 g
(Cooking oils) Rape oil ) 1.0 46.2 fg 30.64¢ 357¢f
Oleje roslinne Soybean oil 1.0 83a 17.3 ¢cd 19.0 de
Sunflower oil 1.0 534 gh 18.8d 693 ¢g
Plant oils recom-
mended in plant
protection Dedal 90 EC 1.0 214c¢ 7.8 ab 10.8 bc
Oleje roslinne Olejan 85 EC 1.0 39.6 ef 13.5b-d 14.5b-d
uzywane jako
adjuwanty
Atpolan 80 EC 1.0 358¢ 19.4d 24.1e
Mineral oils Ikar 9_5 EC 1.0 15.0 be 17.3 cd 37a
Oleje mineralne Olemix 84 EC 1.0 234 cd 8.2 ab 16.9 c-e
Promanal 60 EC 1.0 19.3 be 29.8 e 14.9 b-d
Sunspray 850 EC 1.0 13.0 ab 37a 14.7 b-d

Note: see Table 2

Table 5. Influence of oils used for rose shrubs ‘Red Berlin’ protection on spore Diplocarpon
rosae germination (in %). Beginning of experiment: 11.09.2006

Tabela 5. Wptyw olejow uzytych do opryskania krzewoéw r6z ‘Red Berlin’ na procent kietkuja-
cych zarodnikow Diplocarpon rosae. Poczatek doswiadczenia: 11.09.2006

Treatment Concentration % _ Day after spraying — Po dniach od opryskania
Srodek Stegzenie % 1 7 14
Control — Kontrola - 66.7 £ 67.7] 787 ¢
Score 250 EC 0.05 34a 124 a 11.7a
Plant oils used Cqm oi'l 1.0 34.5be 48.3 f—h 48.7 de
Olive oil 1.0 52.8e 56.8 hi 48.6 de
asafood pape oil 1.0 38.6 b-d 44.9 c-g 474 ce
(Cooking oils) .
Oleje roslinne Soybean oil ) 1.0 46.7 de 46.0 e-g 42.6 cd
Sunflower oil 1.0 51.0e 32.8cd 36.2¢
Plant oils recom-
mended in plant
protection Dedal 90 EC 1.0 45.9 de 29.9 be 455 c-e
Oleje roslinne Olejan 85 EC 1.0 339bc 2240 17.4 ab
uzywane jako
adjuwanty
Atpolan 80 EC 1.0 46.8 de 54.3 gh 643 f
Mineral oils Ikar 9'5 EC 1.0 359 be 39.7 d-f 24.7b
Oleje mineralne Olemix 84 EC 1.0 35.4 be 432 ef 38.0cd
Promanal 60 EC 1.0 4090 64.8 ij 56.2 ef
Sunspray 850 EC 1.0 31.1b 36.3 c-e 40.1cd

Note: see Table 2
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In the experiments conducted in the autumn of 2006, in the first assessment a day af-
ter spraying the plants, the percentage effectiveness of the tested oils relative to the
control ranged from 20.9% (olive oil) to over 53% (Sunspray 840 EC). Seven days after
the spraying, the effectiveness in inhibiting spore germination was found to be from
4.2% (Promanal 60 EC) to nearly 66.9% (Olejan 85 EC). And after 14 days, the rate of
inhibition of spore germination was found to be from 18.3% (Atpolan 80 EC) to 77.8%
(Olejan 85 EC) in comparison with the control (tab. 5).

Phot. 1. Spores of Diplocarpon rosae on the Phot. 2. Strongly deformed spores after Score

surface of control plants 250 EC application
Fot. 1.  Zarodniki konidialne Diplocarpon rosae Fot.2. Silnie zdeformowane zarodniki po
na powierzchni ro$lin kontrolnych zastosowaniu $rodka Score 250 EC

Phot. 3. Strongly deformed spores after canola Phot. 4. Very strongly deformed spores after

oil application corn oil application
Fot.3.  Zdeformowane zarodniki po zastoso- Fot.4. Bardzo duza deformacja zarodnikow
waniu oleju rzepakowego po zastosowaniu oleju kukurydzianego
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In spite of conducting 6 series of experiments, the obtained results do not allow the
drawing of a clear conclusion as to which of the tested vegetable or mineral oils showed
the highest effectiveness in inhibiting germination of D. rosae spores. The percentage
effectiveness of the tested oils relative to the control depended on the oil being tested,
the time of observation and the experiment. Overall, in the assessments that were con-
ducted after 1 and 7 days from the time of treatment, the effectiveness of the tested oils
was higher than after 14 days (tab. 2, 3). However, the results obtained in 2006 do not

Phot. 5. Damage of spores after olive oil appli- Phot. 6. Strongly deformed spores after soy-

cation bean oil application
Fot. 5. Uszkodzenie zarodnikow po zastoso- Fot. 6. Silna deformacja zarodnikéw po
waniu oleju z oliwek zastosowaniu oleju sojowego

Phot. 7. Very strongly deformed spores after Phot. 8. Strongly deformed spores after Dedal

sunflower oil application 90 EC application
Fot. 7. Bardzo silna deformacja zarodnikow po Fot. 8. Silnie zdeformowane zarodniki po
zastosowaniu oleju stonecznikowego zastosowaniu oleju Dedal 90 EC

Hortorum Cultus 11(4) 2012
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confirm this (tab. 4, 5). Also, the deformation of spores visible under the scanning elec-
tron microscope resulting from the application of the oils did not explicitly translate into
the inhibition of spore germination (phot. 3—12). Similarly, McGrath and Shishkoff
[2000], in their experiments on cucumber, showed that although oil appeared to cause
abnormalities of conidiophores and Sphaerotheca fusca spores immediately after appli-
cation, the effect was temporary. Studies have shown that even after treatment with
a fungicide there was no disintegration of D. rosae spores, but only their deformation

Phot. 9. Strongly collapsed spores after Olejan Phot. 10. Very strongly deformed spores after

85 EC application Atpolan 80 EC application
Fot. 9. Silnie odwodnione zarodniki po zasto- Fot. 10. Bardzo silnie zdeformowane zarodniki
sowaniu oleju Olejan 85 EC po zastosowaniu oleju Atpolan 8OEC

Phot. 11. Strongly deformed spores after Ikar 95 Phot. 12. Strongly collapsed spores after Pro-

EC application manal 60 EC application
Fot. 11. Silnie zdeformowne zarodniki po za- Fot. 12. Silnie odwodnione zarodniki po za-
stosowaniu oleju Ikar 95 EC stosowaniu oleju Promanal 60 EC

Acta Sci. Pol.
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(phot. 2). The author’s earlier studies on the effects of various compounds on the myce-
lium and spores of Sphaerotheca pannosa var. rosae, which causes powdery mildew,
showed that Atpolan 80 EC and the fungicide Saprol 190 EC were able to almost com-
pletely destroy conidia and hyphae [Wojdyta 2000]. Likewise, Hafez [2008] showed
that the protective effect of oils against powdery mildew resulted mainly from the inhi-
bition of conidia germination and the suppression of the mycelial growth of the patho-
gens and that there was slight activation of the host’s defence mechanisms. In another
publications, Aagbool et al. [2010] found that in vitro experiments on potato dextrose
agar (PDA) plates amended with 0.4% cinnamon oil showed promising results among
all the treatments in suppressing the mycelial growth of Colletotrichum musae and in
inhibiting the germination of conidia (83.2%). The results concerning good effective-
ness of oils in inhibiting the germination of fungal spores are not always confirmed by
the author’s own studies and those of others. The tested oils used for spraying rose pet-
als and PDA media only slightly inhibited the germination of Botrytis cinerea spores
and the length of the germ tube [Wojdyta 2003a]. Whiteside [1973], too, showed in his
experiments that a spray treatment with 1% oil-water emulsion applied to the leaves of
sweet orange (Citrus sinensis) did not reduce germination and germ tube growth by
ascospores of Mycosphaerella citri deposited 4 hrs later on the treated lower leaf sur-
face. However, oil sprays applied even as early as 56 days before inoculation reduced
appressoria formation and the number of subsequent hyphal penetrations into the meso-
phyll. Hyphal penetration was also reduced by oil sprays applied 14 days after inocula-
tion. This suggests that the main action of oil in controlling greasy spot is by inducing
greater host resistance. Also Calpouzos et al. [1959] showed that petroleum oil did not
inhibit mycelial growth of Mycosphaerella musicola, or impair ascospores discharge or
conidial production on diseased leaves.

The author’s own experiments and those of other researchers have shown that the
inhibition of the germination of pathogen spores by oils depends mainly on the patho-
gen (disease causing agent) involved in the tests. The highest effectiveness in reducing
the germination of spores has been found in the case of the causal agents of powdery
mildew. To sum up, the effect of the tested oils on reducing the germination of D. rosae
spores was not stable in the individual experiments. However, because of the safety of
vegetable oils to the environment, and an effectiveness rate of close to 100% in control-
ling S. pannosa var. rosae — the main disease of roses, the possibility of restricting the
development of Botrytis cinerea — the causal agent of grey mould, and of Phragmidium
mucronatum, vegetable oils should certainly be included in the protection programme of
this ornamental plant species [Wojdyta 2000, 2003a].

CONCLUSIONS

The results of the experiments do not allow the drawing of a clear conclusion as to
which of the tested vegetable or mineral oils had the highest effectiveness in reducing
the germination of D. rosae spores. Depending on the experiment and the time of ob-
servation, the percentage inhibition of spore germination was found to vary. After 1 day,
the effectiveness of the tested oils ranged from 6.2% (olive oil) to 90.9% (Olemix
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84 EC); after 7 days, from 14.9% (corn oil) to 99% (Olemix 84 EC and Sunspray
850 EC); and after 14 days, from 0% (Atpolan 80 EC and Olemix 84 EC) to 94.1%
(Ikar 95 EC). The deformation of spores visible under the scanning electron microscope
resulting from the treatment with the oils did not explicitly translate into the inhibition
of the germination of spores.
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WPLYW OL,EJ(')W ROSLINNYCH I MINERALNYCH NA KIEEKOWANIE
ZARODNIKOW Diplocarpon rosae Wolf.

Streszczenie. Czarna plamisto§¢ powodowana przez Diplocarpon rosae nalezy do jednej
z najczesciej wystepujacych i najgrozniejszych chordb réz w uprawie polowej, a ostatnimi
laty rowniez pod ostonami. W okresie wegetacji zarodniki konidialne sa gtdéwnym Zro-
dlem rozprzestrzeniania si¢ patogenu, dlatego tez podjeto badania majace na celu poszu-
kiwania metody ograniczenia ich kietkowania. W przeprowadzonych badaniach okreslano
wplyw olejow roslinnych (kukurydziany, olej z oliwek, rzepakowy, stonecznikowy, sojo-
wy, winogronowy), olejow roslinnych polecanych jako adjuwanty Dedal 90 EC (90% ole-
ju roslinnego), Olejan 80 EC (85% oleju rzepakowego) oraz olejow mineralnych Atpolan
80 EC (76% oleju parafinowego 11-13), Tkar 95 EC (95% oleju mineralnego SAE 10/95),
Olemix 84 EC (84% oleju mineralnego DSA), Promanal 60 EC (60% oleju parafinowego)
oraz SunSpray 850 EC (85% oleju mineralnego) stosowanych w stezeniu 1% do jedno-
krotnego opryskiwania krzewdw réz na kietkowanie zarodnikow D. rosae po 1, 7 oraz
14 dniach od zastosowania. Rowniez 24 godz. po opryskiwaniu krzewéw pod mikrosko-
pem skaningowym okre$lano wptyw badanych olejow na zarodniki grzyba. Skutecznosé
badanych olejow w porownaniu z kontrola byta uzalezniona od badanego oleju, terminu
obserwacji oraz do§wiadczenia. Po 1 dniu skuteczno$¢ badanych olejow wahata si¢ po-
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migdzy 6,2% (olive oil) — 90,9% (Olemix 84 EC), po 7 dniach 4,2% (Promanal 60 EC) —
99% (Olemix 84 EC and Sunspray 850 EC) oraz po 14 dniach 0% (Atpolan 80 EC i Ole-
mix 84EC) — 94,1% (Ikar 95 EC).

Stowa kluczowe: czarna plamistosc¢, rdze, oleje, zwalczanie, mikroskop skaningowy
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