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Abstract

WOJDYŁA, A. T. 2016. Potential use of Atpolan 80 EC for protecting some species of ornamental plants against 
diseases. Bulg. J. Agric. Sci., 22: 611–618

The study was an evaluation of the effi cacy of Atpolan 80 EC (76% mineral oil SN) in the protection of ornamental plants 
against some pathogens – the causal agents of powdery mildew, leaf spot and rust. Depending on the target pathogen, Atpolan 
80 EC was used at concentrations from 0.5 to 2% in spray treatments carried out 4 to 9 times at 7-day intervals.

At each of the test concentrations, Atpolan 80 EC, used as a curative treatment of roses, signifi cantly inhibited the devel-
opment of the pathogens responsible for powdery mildew and black spot. In the control of powdery mildew (Sphaerotheca 
pannosa var. rosae), Atpolan 80 EC sprayed on some rose varieties 4 times at 0.5 and 0.75% showed an effi cacy of 96% and 
98%, respectively, while at higher concentrations completely inhibited the development of disease symptoms. Its effi cacy was 
from 74.4 to 100%, depending on the concentration, in the protection of Rosa canina ‘Fenders’, a rootstock for roses. When 
used as a remedy to control black spot (Diplocarpon rosae), its effi cacy after 6 spray treatments was from 31.5% to 85.1%, 
depending on the concentration used and the susceptibility of the rose variety to the pathogen. However, after 9 treatments 
its effectiveness was found to decrease. When used curatively on chrysanthemums, Atpolan 80 EC signifi cantly inhibited the 
development of symptoms of white rust caused by Puccinia horiana. After spraying chrysanthemum plants 4 times with the 
oil at a concentration of 2% there was a 2.5 times reduction in the number of telia forming per leaf, and, depending on the 
concentration, it caused 16.6 to 100% of telia to disintegrate. There was no evidence of phytotoxicity of Atpolan 80 EC towards 
the plant species and varieties tested. 
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Introduction

Atpolan 80 EC (76% mineral oil SN), produced by Agro-
mix Niepołomice Poland, is recommended as an adjuvant (a 
substance enhancing the action of another) in liquid form for 
use in conjunction with the working liquid of some plant pro-
tection products. Studies on rose plants to date have shown that 
Atpolan 80 EC at a concentration of 0.3% can be used as an 
additive that helps reduce, by as much as 30-50%, the dose of 
the emulsion fungicides recommended for controlling pow-
dery mildew and black spot (Orlikowski and Wojdyła, 1995; 
Wojdyła, 1998; Zdonek et al., 1986). Similar literature data in-
dicate high effi cacy of oils used on their own (without mixing 

them with fungicides) in the control of many plant pathogens 
(Dell et al., 1998; Fernandez et al., 2006; Hummer and Picton, 
2001; Ko et al., 2003; McGrath and Shishkoff, 2000; Picton 
and Hummer, 2003) and pests (Najar-Rodríguez et al., 2008). 
The author’s own research conducted over many years has 
shown high effi cacy of mineral and vegetable oils used at con-
centrations from 0.25 to 4% in the control of powdery mildew 
(Sphaerotheca pannosa (Wallr. ex Fr.) Lev. var. rosae Wor.) on 
rose (Wojdyła, 2002, 2013, 2015), black spot (Diplocarpon ro-
sae Wolf) on rose (Wojdyła, 2012a), rust (Melampsora epitea 
Thüm.) on willow (Wojdyła and Jankiewicz, 2004), and grey 
mould (Botrytis cinerea Pers.) on rose (Wojdyła, 2003). Also in 
the control of apple scab (Venturia inaequalis Cooke/Winter), 
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a signifi cant increase in the fungicidal activity of potassium bi-
carbonate was observed when the fertilizer was mixed with a 
mineral oil (Jamar et al., 2007). 

In an experiment done by Horst et al. (1992), powdery mil-
dew, caused by Sphaerotheca pannosa var. rosae, and black spot, 
caused by Diplocarpon rosae, were signifi cantly controlled by 
weekly spray treatments with a 0.063 M aqueous solution of 
sodium bicarbonate plus 1.0% (v/v) SunSpray Ultra-Fine Oil 
on Rose spp. Petroleum spray oils are currently regarded as 
more environmentally friendly than synthetic pesticides and are 
again becoming an essential part of many integrated pest man-
agement (IPM) programmes for agricultural crops worldwide, 
mainly because they are effectively non-toxic to vertebrates, 
degrade relatively quickly in the environment and have never 
been associated with resistance (Najar-Rodríguez et al., 2008). 
Oils might be used as alternatives to conventional fungicides 
and integrated into programmes that already include other nec-
essary materials, thereby reducing the frequency of use of all the 

fungicide groups in the programme and the risk of developing 
resistance to them (Northover and Schneider, 1996). However, 
long-term use of fungicides can contribute to signifi cant envi-
ronmental pollution as well as to the development of resistance 
among the target pathogens (Rongai et al., 2009). A possible 
way to prevent pathogens from becoming resistant to fungicides 
is to use them alternately, remembering to employ rotation of 
substances from different chemical groups, and especially with 
different mechanisms of action. Therefore, including oils in the 
range of products recommended for controlling pathogens may 
contribute to a signifi cant increase in plant health by combating 
the races of pathogens resistant to the existing remedies and by 
preventing resistance.

The aim of this study was to determine the effi cacy and the 
optimum concentration of Atpolan 80 EC in the control of the 
pathogens causing powdery mildew, leaf spot and rust.
Materials and Methods

Table 1
Environmental conditions in Skierniewice during application of plant protection products against Sphaerothe-
ca pannosa var. rosae and Diplocarpon rosae
Term of plant 
protection product 
application

Temperature
 (ºC) 

Air humidity 
 (%) 

Fall in the day of ap-
plication  (mm) 

Total fall between 
application (mm)

Wind speed
(m/s) 

25.06.2003 16.3 66 0 38.0 2.9
02.07.2003 17.6 87 0 12.0 2.9
09.07.2003 19.4 77 0 22.6 1.8
16.07.2003 25.0 63 0 13.0 0.9
23.07.2003 21.8 85 0 22.4 0.6
30.07.2003 19.8 94 0 1.4 0.2
06.08.2003 21.1 60 0 0.2 0.4
13.08.2003 24.2 57 0 28.0 0.0
20.08.2003 18.5 97 0 7.6 0.5

Table 2
Environmental conditions in Młynki during application of plant protection products against Sphaerotheca 
pannosa var. rosae and Diplocarpon rosae
Term of plant 
protection product 
application 

Temperature
 (ºC) 

Air humidity 
 (%) 

Fall in the day of ap-
plication  (mm)

Total fall  between 
application  (mm)

Wind speed 
(m/s) 

25.06.2003 17.7 60 1.6 1.6 1.0
02.07.2003 15.3 88 0.1 15.2 5.0
09.07.2003 15.4 77 0 9.4 3.0
16.07.2003 19.0 88 0 17.3 1.0
23.07.2003 20.3 92 0 16.3 1.0
30.07.2003 19.0 92 0 16.9 0.0
06.08.2003 17.6 74 0 7.5 1.0
13.08.2003 19.6 76 0 0.6 0.0
20.08.2003 18.2 84 0 8.2 3.0
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The study involved the use of a mineral oil – Atpolan 80 EC 
(76% oil SN), produced by Agromix Niepołomice, and a stan-
dard fungicide Saprol 190 EC (190 g triforine in 1 dm3) from 
American Cyanamid Company, USA.

Control of powdery mildew
Rose plants cv. ‘Madelon’ and rootstocks of Rosa canina 

‘Fenders’ were grown in soil in an experimental fi eld of the In-
stitute of Horticulture in Skierniewice, and those of cv. ‘Mer-
cedes’ on a nursery farm in Młynki. After the onset of symp-
toms of powdery mildew (Sphaerotheca pannosa var. rosae), 
the plants were sprayed with the test product 4 times at 7-day 
intervals. During the experiments, when watering, the water jet 

was aimed directly at the substrate. The effectiveness of the oil 
was determined on a rating scale before the experiment and 3 
days after spraying the rose plants 2 and 4 times (Table 5).

Control of black spot on rose
Rose plants cv. ‘Red Berlin’ were grown in soil in an ex-

perimental fi eld of the Institute of Horticulture in Skierniewice, 
and those of cv. ‘Sandra’ on a nursery farm in Młynki. The ex-
periments were performed on rose plants on which black spot 
appeared every year. During the growing season, if necessary, 
the shrubs were watered by means of a capillary system to pre-
vent the agents from being washed off from the surface of the 
plants when sprinkling. After fi nding symptoms of black spot 
(Diplocarpon rosae), the shrubs were sprayed 9 times, every 
7 days, with Atpolan 80 EC at a concentration from 0.5 to 2%. 
The effectiveness of the oil was determined on a rating scale 
before the experiment and 3 days after spraying the rose plants 
3, 6, and 9 times (Table 8).

Protection against rust
Seedlings of chrysanthemum cv. ‘Fiji Yellow’, sensitive to 

Puccinia horiana, were planted in 1 dm3 pots fi lled with a peat 
substrate. The plants were placed in a greenhouse on window 
sills lined with capillary mats. A chrysanthemum with symp-
toms of rust sporulation was placed among the healthy plants. 
In order to ensure a relative humidity above 90%, which fa-
vours the development of the pathogen, the sills were covered 
with a tunnel made of thin polyethylene fi lm. After fi nding the 
fi rst symptoms of leaf spot, but before the formation of telia, 
spraying of the plants began. The chrysanthemum plants were 
sprayed 4 times, at 7-day intervals. Before spraying began, and 
then 3 days after the completion of the treatments, an assess-
ment was conducted to determine the percentage of infected 
leaves, and the average number and percentage of dried-up telia.

The experiments on controlling powdery mildew and black 

Table 3
Environmental conditions in greenhouse during ap-
plication of plant protection products against Puc-
cinia horiana (Experiment 1)
Term of plant protection 
product application

Temperature
(ºC)

Air humidity
(%)

28.05 2003 17.0 90
04.06.2003 18.0 86
11.06.2003 19.0 75
18.06.2003 21.0 80

Table 4
Environmental conditions in greenhouse during ap-
plication of plant protection products against Puc-
cinia horiana  (Experiment 2)
Term of plant protection 
product application

Temperature
(ºC) 

Air humidity 
 (%) 

01.08 2003 21.0 80
08.08.2003 22.0 85
15.08.2003 19.0 80
22.08.2003 18.5 76

Table 5
Effectiveness of Atpolan 80 EC in the control of Sphaerotheca pannosa var. rosae on rose cv. Madelon (Begin-
ning of experiment and initial infection level: 2003.07.16 = 1.3. Place: Skierniewice)
Treatments Concentration 

 (%)
Frequency of spraying 

in days
Mean degree of shoots infection after sprayings 

2 4
Control 
Triforine
Atpolan 80 EC
Atpolan 80 EC
Atpolan 80 EC
Atpolan 80 EC
Atpolan 80 EC

-
0.03
0.5
0.75
1.0
1.5
2.0

-
7
7
7
7
7
7

3.60 e
1.85 d
0.40 c
0.25 b
0.10 a
0.00 a
0.00 a

5.00 d
1.75 c
0.10 b
0.00 a
0.00 a
0.00 a
0.00 a

Note: Means in columns, followed by the same letter, do not differ with 5% of signifi cance (Duncan’s multiple range test)
Disease index: 0 – no symptoms, 1 – up to 1% of shoot area covered with mycelium, 2 – 1.1 up to 5%, 3 – 5.1 up to 10%, 4 – 10.1 up to 
20%, 5 – over 20% of shoot area covered with mycelium
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spot of roses were conducted in different climate and soil con-
ditions on plantations about 150 km away from each other. 
Spraying of the plants was carried out using an Apor labora-
tory pneumatic sprayer, with a tank capacity of 1.5 dm3 and a 
liquid pressure of 0.2 MPa adapted for spraying plots of that 
size. During spraying, the spray tip was held at a height of 30 
cm above the plants. For each treatment, the spraying of plants 
started at 8 o’clock in the morning; some meteorological data at 
that hour were also recorded. In all the experiments, the plants 
were sprayed in the morning using 1 dm3 of working solution 
per 10 m2, by covering well the upper and lower side of the 
leaf blade. In a period of up to 7 days from the time of spray-

ing, daily observations were carried out to check for possible 
phytotoxicity of the oil. During the observations it was checked 
whether there were signs of yellowing/browning of plant tissues 
or inhibition in growth. An automatic weather station recorded 
the weather conditions during the experiments (Tables 1, 2, 3, 
4). When analysing the results using a simplifi ed Abbott’s for-
mula, the percentage effi cacy of the oils relative to the control 
was calculated (Abbott, 1925).

The experiments were carried out in a randomized block 
design in 4 replicates, each with fi ve rose shrubs or chrysanthe-

mum plants.

Results

Control of powdery mildew
In the experiment conducted in Skierniewice, after spraying 

rose shrubs twice with Atpolan 80 EC, at each of the concentra-
tions used there was a signifi cantly lower percentage of infected 
shoots compared with the control plants (Table 5). The percent-
age effi cacy of the oil, depending on its concentration, ranged 
from 88.9% (conc. of 0.5%) to 97.2% (conc. of 1%). The shrubs 
sprayed with higher concentrations of Atpolan 80 EC showed 

no disease symptoms. After 4 spray treatments, Atpolan 80 EC 
signifi cantly inhibited the development of symptoms at each of 
the test concentrations. No disease symptoms were found on 
the plants sprayed with Atpolan 80 EC at a conc. of 0.75% and 
higher.

In the second experiment conducted on Rosa canina ‘Fend-
ers’, after spraying the shrubs twice with Atpolan 80 EC, at 
each of the concentrations used there was a signifi cantly lower 
percentage of infected shoots compared with the control plants 
(Table 6). Depending on the working concentration of Atpolan 

Table 6
Effectiveness of Atpolan 80 EC in the control of Sphaerotheca pannosa var. rosae on rose Rosa canina Fend-
ers (Beginning of experiment and initial infection level: 2003.07.16 = 1.25. Place: Skierniewice)
Treatments Concentration (%) Frequency of spraying 

in days
Mean degree of shoots infection after sprayings

2 4
Control
Triforine
Atpolan 80 EC
Atpolan 80 EC
Atpolan 80 EC
Atpolan 80 EC
Atpolan 80 EC

-
0.03
0.5
0.75
1.0
1.5
2.0

-
7
7
7
7
7
7

4.45 e
2.25 d
1.80 c
1.50 b
1.45 ab
1.35 ab
1.30 a

4.68 e
2.05 d
1.20 c
1.15 c
0.20 b
0.10 ab
0.00 a

Note: see Table 5

Table 7
Effectiveness of Atpolan 80 EC in the control of Sphaerotheca pannosa var. rosae on rose cv. Mercedes (Be-
ginning of experiment and initial infection level: 2003.07.16 = 2.45. Place: Młynki)
Treatments Concentration Stężenie

(%)
Frequency of spraying 

in days
Mean degree of shoots infection after sprayings

2 4 
Control
Triforine
Atpolan 80 EC
Atpolan 80 EC
Atpolan 80 EC
Atpolan 80 EC
Atpolan 80 EC

-
0.03
0.5
0.75
1.0
1.5
2.0

-
7
7
7
7
7
7

3.60 f
2.00 e
1.00 d
0.75 c
0.55 b
0.30 a
0.20 a

5.00 d
1.60 c
0.20 b
0.15 b
0.00 a
0.00 a
0.00 a

Note: see Table 5
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EC 80, its percentage effectiveness in reducing disease symp-
toms ranged from 59.6 to 70.8%. Similarly, after 4 spray treat-
ments with Atpolan 80 EC, its effectiveness ranged from 74.4 
to 97.9%. The plants sprayed with the oil at 2.0% showed no 
disease symptoms.

In the experiment in Młynki, after spraying the shrubs twice 
with Atpolan 80 EC, at each of the test concentrations there was 
a signifi cantly lower percentage of infected shoots compared 
with the control shrubs, and the percentage effi cacy of the oil 
ranged from 72.2 to 94.4% (Table 7). Also after 4 spray treat-
ments, Atpolan 80 EC signifi cantly inhibited the development 
of disease symptoms, and its effi cacy ranged from 68 to 97%. 
No disease symptoms were found on the plants sprayed with 
Atpolan 80 EC at a conc. of 1.0% or higher. In each observation, 
an increase in the concentration of Atpolan 80 EC was associ-
ated with an increase in its effectiveness. Saprol 190 EC, in each 
observation, was signifi cantly less effective than the oil tested.

Control of black spot of rose
In the experiment conducted in Skierniewice, after spraying 

the rose shrubs 3 times, Atpolan 80 EC signifi cantly inhibited 
the development of disease symptoms in comparison with the 

control shrubs, and its effectiveness ranged from 24.8% to 80%. 
The effi cacy of the oil at a concentration of 1.0% or higher was 
similar or better than the effi cacy of the standard product Saprol 
190 EC (Table 8). Similarly, after 6 weeks of protection, At-
polan 80 EC signifi cantly inhibited the development of disease 
symptoms, and its effectiveness, depending on the concentra-
tion used, was from 31.9% to 85.1%. Also after 9 treatments, 
Atpolan 80 EC at each of the test concentrations signifi cantly 
inhibited the development of disease symptoms, and its effec-
tiveness ranged from 26.2% to 40.5%.

In the experiment conducted in Młynki, after spraying the 
rose shrubs three times, Atpolan 80 EC signifi cantly inhibited 
the development of disease symptoms, and its effectiveness 
ranged from 41.4% to 75.8%. (Table 9). Atpolan 80 EC used at 
1.5 and 2.0% showed similar effectiveness to that of the stan-
dard fungicide. Similarly, after 6 treatments, the effi cacy of the 
oil ranged from 51.5 to 75.8%. Also after spraying the plants 9 
times, Atpolan 80 EC signifi cantly inhibited the development 
of disease symptoms, and its effi cacy ranged from 44.5% to 
56.9%. In each observation, an increase in the concentration of 
the oil was associated with an increase in its effectiveness. In 
both experiments, in the observations carried out after 6 and 9 

Table 8
Effectiveness of Atpolan 80 EC in the control of Diplocarpon rosae on rose cv. Red Berlin (Beginning of experiment and 
initial infection level: 2003.06.25 = 0.6. Place: Skierniewice)
Treatments Concentration

 (%)
Frequency of spray-

ing in days
Mean degree of shoots infection after sprayings

3 6 9 
Control
Triforine
Atpolan 80 EC
Atpolan 80 EC
Atpolan 80 EC
Atpolan 80 EC
Atpolan 80 EC

-
0.03
0.5
0.75
1.0
1.5
2.0

-
7
7
7
7
7
7

1.25 e
0.50 b
0.94 d
0.75 c
0.44 b
0.38 ab
0.25 a

2.35 g
0.20 a
1.60 f
1.45 e
1.20 d
0.60 c
0.35 b

4.20 e
0.30 a
3.10 d
3.00 d
2.65 c
2.55 bc
2.50 b

Note: see Table 5
Disease index: 0 – no symptoms, 1 – 0.1 up to 25% of plant leaves with disease symptoms, 2 – over 25% leaves with disease symptoms, 3 
– up to 25% of fallen leaves and rest of the leaves with disease symptoms, 4 - up to 50% of fallen leaves and rest of the leaves with disease 
symptoms, 5 – from 50,1 up to 90% of fallen leaves, 6 – over 90% of fallen leaves

Table 9
Effectiveness of Atpolan 80 EC in the control of Diplocarpon rosae on rose cv. Sandra Beginning of experiment and 
initial infection level: 2003.06.25 = 0.23. Place: Młynki
Treatments Concentration 

 (%)
Frequency of spray-

ing in days
Mean degree of shoots infection after sprayings

3 6 9 
Control
Triforine
Atpolan 80 EC
Atpolan 80 EC
Atpolan 80 EC
Atpolan 80 EC
Atpolan 80 EC

-
0.03
0.5
0.75
1.0
1.5
2.0

-
7
7
7
7
7
7

1.28 d
0.25 a
0.75 c
0.69 c
0.44 b
0.31 a
0.31 a

3.30 g
0.25 a
1.60 f
1.45 e
1.20 d
1.00 c
0.80 b

5.68 f
1.00 a
3.15 e
2.95 d
2.70 c
2.45 b
2.45 b

Note: see Table 5
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spray treatments, Atpolan 80 EC showed a signifi cantly lower 
effectiveness than the standard fungicide. The study showed 
that an increase in the working concentration of Atpolan 80 EC 
was associated with an increase in its effectiveness. Generally, 
it can be stated that in the observations carried out after 3 and 
6 treatments the effectiveness of the oil was higher than after 9 
treatments (Tables 8, 9).

Control of chrysanthemum white rust
In the fi rst experiment, after 4 spray treatments, Atpolan 80 

EC at the concentrations of 0.5, 0.75 and 1.5% signifi cantly re-
duced the percentage of diseased leaves in comparison with the 
control plants (Table 10). On the other hand, the plants sprayed 
with the oil at 1.0 and 2.0% had a similar or even higher per-
centage of diseased leaves in relation to the control plants. The 
average number of telia per leaf on the plants sprayed with the 
oil at 0.5, 0.75, 1.5, and 2.0% was signifi cantly lower than on 
the control plants. The chrysanthemums sprayed with the oil 
were found to have from 16.6 to 100% dried telia, depending on 
the oil’s concentration. An increase in the working concentra-
tion of the oil was associated with an increase of its effective-
ness in the drying of the clusters of sporulation.

In the second experiment, after 4 spray treatments, Atpolan 

80 EC at the concentrations of 0.5, 1, and 2% signifi cantly de-
creased the percentage of infected leaves (Table 11). However, 
the plants sprayed with the oil at the concentrations of 0.75% 
and 1.5% had an even higher percentage of diseased leaves than 
the control plants. The absence of a difference in the percentage 
of diseased leaves between the control plants and those sprayed 
with the tested fungicides could have been caused by a very 
high initial severity of disease symptoms. On the other hand, 
the average number of telia on the leaves of plants sprayed with 
Atpolan 80 EC was signifi cantly lower in relation to the con-
trol. The percentage of dried telia on the chrysanthemum plants 
sprayed with the oil was from 20.6 to 69.4%, depending on the 
oil’s concentration. An increase in the concentration of the oil 
was associated with an increase in its effectiveness. Atpolan 80 
EC showed a signifi cantly greater effi cacy in reducing the num-
ber of telia forming and in their disintegration after spraying 
compared with the fungicide Saprol 190 EC.

Discussion

The study showed that the effectiveness of Atpolan 80 EC 
depended on the target pathogen, concentration, time of obser-

Table 10
Effectiveness of Atpolan 80 EC in the control of white rust (Puccinia horiana) on chrysanthemum cv. Fiji Yelow (Begin-
ning of experiment and initial infection level: 2003.08.01) 
Treatments Concentration

 (%)
Frequency of spray-

ing in days
Mean percentage 
diseased leaves

Mean number of 
telia per leaf

Average percentage 
of dried telia

Control
Triforine
Atpolan 80 EC
Atpolan 80 EC
Atpolan 80 EC
Atpolan 80 EC
Atpolan 80 EC

–
0.03
0.5
0.75
1.0
1.5
2.0

–
7
7
7
7
7
7

40.5 de
31.2 b
28.1 a
31.7 b
41.7 e
35.6 c
38.3 d

3.05 c
2.15 b
1.40 a
2.30 b
3.50 d
2.15 b
1.20 a

0.6 a
3.4 b
16.6 c
17.3 c
24.4 d
56.4 e
100.0 f

Note: see Table 5
Mean percentage diseased leaves – 60, Number telia per leaf – 3.0
Table 11
Effectiveness of Atpolan 80 EC in the control of white rust (Puccinia horiana) on chrysanthemum cv. Fiji 
Yelow (Beginning of experiment and initial infection level: 2003.08.26) 
Treatments Concentration (%) Frequency of 

spraying in days
Mean percentage 
diseased leaves

Mean number of 
telia per leaf

Average percentage 
of dried telia

Control
Triforine
Atpolan 80 EC
Atpolan 80 EC
Atpolan 80 EC
Atpolan 80 EC
Atpolan 80 EC

–
0.03
0.5
0.75
1.0
1.5
2.0

–
7
7
7
7
7
7

65.9 b
61.7 a
61.8 a
70.0 c
60.5 a
69.2 c
61.9 a

24.2 d
18.3 c
14.5 b
15.4 b
12.8 a
12.0 a
12.0 a

0.0 a
7.3 b
20.6 c
29.6 d
60.4 f
42.4 e
69.4 g

Note: see Table 5
Mean percentage diseased leaves – 64, Number telia per leaf – 18.1
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vation and experiment. The highest effi cacy of up to 100% was 
achieved using Atpolan 80 EC for controlling powdery mildew 
caused by Sphaerotheca pannosa var. rosae. The fi ndings con-
fi rmed the results of previous studies that had shown a very high 
effi cacy of Atpolan 80 EC in controlling this pathogen (Wojdyła, 
2002). On the other hand, examinations conducted with a scan-
ning electron microscope had shown that Atpolan 80 EC at a 
concentration of 0.2% used to spray shrubs with symptoms of 
powdery mildew caused severe deformation and disintegration 
of cellular walls of the mycelium and spores (Wojdyła, 2000). 
Similarly, Hummer and Pikton, (2001) had recorded a very 
high effi cacy of a mineral oil called JMS Stylet-Oil in inhibiting 
the development of symptoms of powdery mildew caused by 
Sphaerotheca mors-uvae (Schwein) Berk. Et Curt. on different 
varieties of blackcurrant. In a series of greenhouse experiments, 
the petroleum oils used against powdery mildew on grapevines 
provided moderate protection, excellent pre-lesion and post-
lesion curative action, and were antisporulative. The plant oils 
showed signifi cant action only in pre-lesion treatments and as 
antisporulants in treatments applied to established lesions (Nor-
thover and Schneider, 1996). 

The weather conditions during the experiments described 
here were favourable to the protection products used (Tables 1, 
2). When the plants were being sprayed, the prevailing tempera-
ture of about 20°C and a relative humidity above 60% did not 
cause rapid evaporation of the liquid from the treated plants, and 
it was also possible for the preparations to penetrate into plant 
tissues. Also, lack of rainfall during the 24 hours after treatment 
did not cause the fungicides to be washed off from the surface 
of the plants (Tables 1, 2). A slight breeze at the time of spray-
ing contributed to a better coverage of the treated plants with 
the liquid.

High effectiveness of Atpolan 80 EC in controlling Dip-
locarpon rosae on rose had been found in the author’s previ-
ous studies (Wojdyła, 2012b, 2013). The author’s research had 
shown that Atpolan 80 EC sprayed on rose shrubs against D. 
rosae signifi cantly inhibited the germination of spores while 
causing them to deform severely and shrink (Wojdyła, 2012a). 
In the present study, the weather conditions during spraying 
and in the fi rst hours after treatment was conducive to a high 
effectiveness of the fungicides used (Tables 1, 2). The prevail-
ing temperature of 15.3 to 25°C (occasionally) and air humid-
ity of 57 to 97% did not cause rapid evaporation of the liquid 
from the treated plants, and thus did not hinder the penetration 
of the preparations into plant tissues. The absence of rainfall 
during the 24 hours after spraying (Skierniewice), or up to 1.6 
mm of rainfall (Młynki) did not cause the oil and Saprol 190 
EC to wash off from the plants (Tables 1, 2). A slight wind 
during spraying contributed to a better coverage of the treated 
plants with the liquid.

The present study demonstrated a high effi cacy of Atpo-
lan 80 EC in controlling rust (Puccinia horiana P. Henn.) on 
chrysanthemum. The results confi rm those of previous studies, 
which had shown a high effi cacy of the oil in the control of 
rust on different plant species. The author’s study on willow had 
also shown a high effi cacy of Atpolan 80 EC in controlling rust 
caused by Melampsora epitea (Wojdyła and Jankiewicz, 2004). 
Atpolan 80 EC, depending on the concentration, caused from a 
7 to 17-times reduction in the formation of uredinia clusters, of 
which 9-62% were browned and disintegrating. Similarly, stud-
ies on geranium confi rmed the high effi cacy of Atpolan 80 EC 
in the control of Puccinia pelargonii-zonalis Doidge (Wojdyła, 
2005). The author had shown that the product, used at a con-
centration of 1%, after spraying geraniums 4 times, every 7 
days, caused an almost 1.5-times reduction in the number of 
uredinia compared with the control plants, and 51.4% of them 
drying out. Also, Picton and Hummer, (2003) had demonstrated 
high effectiveness of mineral oils in inhibiting the development 
of symptoms of rust caused by Cronatrium ribicola Fisch. on 
blackcurrant. During the spraying of plants, the prevailing tem-
perature of 17 to 22°C and a relative air humidity of 75 to 90% 
did not cause rapid evaporation of the liquid from the treated 
plants, and thus allowed it to penetrate into the plant tissues.

Studies on different plant species have shown an increase in 
the effectiveness of the oil being tested with increasing concen-
tration used for spraying. Vawdrey et al. (2004) has found the 
similar relationships between the effect of the working concen-
tration of oils and their effectiveness. However, because of the 
cost of the oils used per unit area, environmental pollution in the 
case of mineral oils, and possible phytotoxicity, the optimum 
concentration seems to be 1% (Wojdyła, 2012b).

In Poland, it is currently allowed to use paraffi nic oils for 
pest control, such as Promanal 60 EC at a concentration of 2% 
and Treol 770 EC at 1.5%. It can thus be assumed that the use of 
Atpolan 80 EC for controlling pathogens will also contribute to 
a reduction in the populations of pests occurring on plantations, 
including aphids and spider mites. Because of the wide range of 
foliar pathogens to be controlled, Atpolan 80 EC and other oils 
should be included in the protection of rose varieties and other 
plant species against diseases.

Conclusions

Atpolan 80 EC used curatively for spraying rose shrubs at 
a concentration of 0.5 to 2% signifi cantly inhibited the devel-
opment of powdery mildew. After applying it 4 times at the 
concentrations of 0.5 and 0.75%, the oil showed 96 and 98% 
effi cacy, respectively, while at higher concentrations it caused 
complete inhibition in the development of Sphaerotheca pan-
nosa var. rosae. In the protection of Rosa canina ‘Fenders’ a 
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rootstock for roses, its effi cacy was from 74.4 to 100%. The 
product applied curatively for spraying rose shrubs at a concen-
tration from 0.5 to 2% signifi cantly inhibited the development 
of leaf black spot. After 6 treatments, its effi cacy was between 
31.5% and 85.1%, depending on the concentration used and the 
susceptibility of the rose variety to Diplocarpon rosae. Atpo-
lan 80 EC used curatively for spraying chrysanthemum plants 
signifi cantly inhibited the development of rust. After spraying 
the plants 4 times, the oil at a concentration of 2% caused a 
2.5-times reduction in the number of Puccinia horiana telia 
forming, and, depending on the concentration, caused 16.6 to 
100% of them to disintegrate. There was no evidence of phy-
totoxicity of Atpolan 80 EC towards the studied species and 
varieties of plants.

References

Abbott, W. S., 1925. A method for computing the effectiveness of an 
insecticide. Journal of Economic Entomology, 18: 265–267.

Dell, K. J., W. D. Gubler, R. Krueger, M. Sanger and L. J. Bettiga, 
1998. The effi cacy of JMS Style Oil on grape powdery mildew 
and Botrytis cinerea bunch rot and effects on fermentation. Am. J. 
Enol. Vitic., 49 (1): 11–16.

Fernandez, D. E., E. H. Beers, J. F. Brunner, M. D. Doerr and J. 
E. Dunley, 2006. Horticultural mineral oil applications for apple 
powdery mildew and codling moth, Cydonia pomonella L. Crop 
Protection, 25: 585–591. 

Horst, R. K., S. O. Kawamoto and L. L. Porter, 1992. Effect of so-
dium bicarbonate and oils on control of powdery mildew and black 
spot of roses. Plant Dis., 76 (3): 247–251.

Hummer, K. E. and D. D. Picton, 2001. Oil application reduces pow-
dery mildew severity in black and red currants. Hort. Technology, 
11 (3): 445–446.

Jamar, L., B. Lefrancq and M. Lateur, 2007. Control of apple scab 
(Venturia inaequalis) with bicarbonate salts under controlled en-
vironment. Journal of Plant Diseases and Protection, 114 (5): 
221–227.

Ko, W. H., S. Y. Wang, T. F. Hsieh and P. J. Ann, 2003. Effects of 
sunfl ower oil on tomato powdery mildew caused by Oidium neoly-
copersici. J. Phytopathol., 151 (3): 144–148.

McGrath, M. T. and N. Shishkoff, 2000. Control of cucurbit pow-
dery mildew with JMS Style-Oil. Plant Dis., 84: 989–993. 

Najar-Rodríguez, A. J., N. A. Lavidis, R. K. Mensah, P. T. Choy 
and G. H. Walter, 2008. The toxicological effects of petroleum 
spray oils in insects – Evidence for an alternative mode of action 
and possible new control options. Food and Chemical Toxicology, 
46: 3003–3014. 

Northover, J. and K. E. Schneider, 1996. Physical modes of action 
of petroleum and plant oils on powdery and downy mildews of 
grapevines. Plant Dis., 80: 544–550. 

Orlikowski, L. B. and A. Wojdyła, 1995. Adiuwanty w ochronie 
roślin ozdobnych przed chorobami. (Adjuvant in ornamental plant 
protection). Hasło Ogrodnicze, 5: 39.

Picton, D. D. and K. E. Hummer, 2003. Oil application reduces white 
pine blister rust severity in black currants. Small Fruits Review, 2 
(1): 43–49. 

Rongai, D., C. Cerato and L. Lazzeri, 2009. A natural fungicide for 
the control of Erysiphe betae and Erysiphe cichoracearum. Eur. J. 
Plant Pathol., 124: 613–619. 

Vawdrey, L. L., R. A. Peterson, L. DeMarchi and K. E. Grice, 2004. 
Evaluation of mineral oils and plant-derived spray adjuvants, man-
cozeb formulations and rates of application, for the control of yel-
low Sigatoka leaf spot (caused by Mycosphaerella musicola) of 
bananas in far northern Queensland, Australia. Australas. Plant 
Pathol., 33 (3): 379–384. 

Wojdyła, A., 1998. Chemical control of rose diseases: IV. Effective-
ness of fungicides in the control of powdery mildew in relation to 
period leaves wetness or Atpolan 80 EC addition. J. Fruit Ornam. 
Plant Res., 6 (3–4): 147–156.

Wojdyła, A. T., 2000. Infl uence of some compounds on development 
of Sphaerotheca pannosa var. rosae. J. Plant Protection Res., 40 
(2): 106–121. 

Wojdyła, A. T., 2002. Oils activity in the control of rose powdery mil-
dew. Med. Fac. Landbouww. Univ. Gent, 67 (2): 369–376. 

Wojdyła, A., 2003. Biological activity of plant and mineral oils in the 
control of Botrytis cinerea on roses. Bull. Polish Academy of Sci-
ence - Biological Sciences, 51 (2): 153–158. 

Wojdyła, A. T., 2005. Activity plant and mineral oils in the control of 
Puccinia pelargonii-zonalis. Comm. App. Biol. Sci. Ghent Univer-
sity, 70 (3): 193–198. 

Wojdyła, A. T., 2012a. Effect of vegetable and mineral oils on the 
germination of spores of Diplocarpon rosae Wolf. Acta Sci. Pol., 
Hortorum Cultus, 11 (4): 143–156. 

Wojdyła, A. T., 2012b. Wpływ stężenia olei roślinnych i mineralnych 
na rozwój Diplocarpon rosae Wolf sprawcę czarnej plamistości 
róży. (Effect of a concentration of vegetable and mineral oils on 
the development of Diplocarpon rosae Wolf. – a causal agent of 
black spot in rose). Prog. Plant Prot./Post. Ochr. Roślin, 52 (2): 
406–411. 

Wojdyła, A. T., 2013. Effect of vegetable and mineral oils on the de-
velopment of Diplocarpon rosae Wolf – the causal agent of black 
spot of rose. Ecol. Chem. Eng., A 20 (2): 175–185. 

Wojdyła, A. T., 2015. Effect of vegetable and mineral oils on the de-
velopment of Sphaerotheca pannosa var. rosae – the causal agent 
of powdery mildew of rose. Bulgarian Journal of Agricultural Sci-
ence, 21 (4): 855–862. 

Wojdyła, A. T. and D. Jankiewicz, 2004. Oils activity against Mela-
mpsora epitea on willow. Comm. App. Biol. Sci. Ghent University, 
69 (4): 697–703. 

Zdonek, Z., L. B. Orlikowski and A. Wojdyła, 1986. Zastosowanie 
olejów w ochronie róż. (Potential use of oils for protecting roses 
against diseases). Ogrodnictwo, 11: 28–29. 

Received January, 1, 2016; accepted for printing June, 17, 2016



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


