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Table 4. The effectiveness of investigated fungicides in 2014

Variant Effectiveness, %
Seedlings grown in inoculat-

ed soil 
Seedlings grown in naturally 

infested soil
Check - -
Orvego 0,1% 34,70 55,55
Enervin 0,2% 58,80 66,11
Signum 0,1% 100,00 100,00
Orvego 0,1%+Signum 0,1% 100,00 100,00
Enervin 0,2%+Signum 0,1% 100,00 100,00
Top M 0,1% 55,00 81,77

In 2015, disease intensity was variable. In 
soil inoculated with pathogenic fungus, the 
highest intensity was achieved in the check 
(Fig. 1), reaching 86.00% in the first assess-
ment and 100.00% in the second (Table 5).
Lower disease intensity (60.00 - 80.00%) 
was achieved in the variant with Orvego 
0,1% (Fig. 2). With Enervin 0,2% it ranged 
from 2.70% in the first assessment to 
30.00% in the second assessment (Fig. 3). 

With Top M 0,1% (Fig. 4) disease intensity 
of 7.50% was recorded only in the second 
assessment. In this trial, Signum 0,1% ap-
plied alone or in combination with other 
fungicides showed the highest effectiveness 
in seedlings protection from the pathogen. 
In seedlings treated with this product, no 
symptoms of disease were recorded (Fig. 
5).

Table 5. Disease intensity in seedlings grown in soil inoculated 
with fungal culture of R. solani in 2015

 

 Variant Infected area % 
I assessment II assessment 

Check 86,00 100,00
Orvego 0,1% 60,00 80,00
Enervin 0,2% 2,70 30,00

Fig. 1. R. Solani – infected seedlings in the check 
variant

Fig. 2. Tobacco seedlings treated with Orvego 0,1%
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Signum 0,1% 0,00 0,00
Orvego 0,1%+Signum 0,1% 0,00 0,00
Enervin 0,2%+Signum 0,1% 0,00 0,00
Top M 0,1% 0,00 7,50

           In naturally infested soil, the disease 
intensity in the check variant ranged from 
30.00% in the first assessment to 75.00% in 
the second (Table 6). Somewhat lower in-
tensity was observed in the variant with Or-
vego 0,1% (26.00% in the first and 43.40% 

in the second assessment). The lowest dis-
ease intensity of 3.00% in both assessments 
was recorded with Enervin 0,2%. As in the 
previous trial, no symptoms of disease were 
recorded in seedlings treated with Signum 
0,1% and Top M 0,1%. 

Table 6. Disease intensity in seedlings grown 
in naturally infested soil, 2015

Variant Infected area % 
I assessment II assessment 

Check 30,00 75,00
Orvego 0,1% 26,00 43,40
Enervin 0,2% 3,00 3,00
Signum 0,1% 0,00 0,00

Fig. 3. Seedlings treated with  Enervin 0,2%                       Fig. 4. Seedlings treated with Top M 0,1%

Fig. 5. Seedlings treated with Signum 0,1%
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Orvego 0,1%+Signum 0,1% 0,00 0,00
Enervin 0,2%+Signum 0,1% 0,00 0,00
Top M 0,1% 0,00 0,00

According to the results (Table 7), 100.00% 
effectiveness in protection of tobacco 
seedlings from this pathogen in 2015 was 
achieved with Signum 0,1%, applied alone 
or in combination with other fungicides. 
In both variants (seedlings grown in soil 
inoculated with fungal culture and seed-

lings grown in naturally infested soil), no 
symptoms of disease were recorded. This 
fungicide provided maximum effectiveness 
in protection of tobacco seedlings from the 
pathogen Pythium debaryanum, too (Tash-
koski, 2015). 

Table 7. The effectiveness of investigated fungicides in 2015

Variant Effectiveness, %
Seedlings grown in inoculat-

ed soil 
Seedlings grown in naturally 

infested soil
Check - -
Orvego 0,1% 20,00 42,13
Enervin 0,2% 70,00 96,00
Signum 0,1% 100,00 100,00
Orvego 0,1%+Signum 0,1% 100,00 100,00
Enervin 0,2%+Signum 0,1% 100,00 100,00
Top M 0,1% 92,50 100,00

High effectiveness was achieved with Top 
M 0,1%, reaching 92.50% in seedlings 
grown in soil inoculated with the patho-
gen and 100.00% in seedlings grown in 
naturally infested soil. Effectiveness of 
70.00 - 96.00% was achieved with Enervin 
0,2% and the lowest effectiveness of 20.00 
- 42.13% was obtained with Orvego 0,1%. 
Enervin is a fungicide which achieved 
100% effectiveness in the control of the 
causing agent of damping off disease Pyth-

ium spp. in tomato and pepper (Rusevski et 
al., 2012) and 98.83% effectiveness against 
the same pathogen in tobacco seedlings 
(Tashkoski, 2015).   
Due to their high effectiveness, the applica-
tion of Signum and Enervin fungicides will 
provide control of the soil pathogen R. so-
lani - causing agent of damping off disease 
on tobacco seedlings.

CONCLUSION

The disease caused by the soil-borne patho-
gen R. solani is a serious problem in pro-
duction of tobacco seedlings. Severe losses 
caused by this disease can be reduced by 
applying appropriate agro-technical and 
chemical measures. For this aim, the ef-
fectiveness of some newer fungicides was 
studied during 2014 and 2015. 
This effectiveness was achieved at extreme-

ly high disease intensity in 2014 which 
reached 100.00% in the check variant (soil 
inoculated with culture of the fungus) and 
90.00% in the trial with naturally infested 
soil.
Effectiveness of 55.00% was obtained by 
application of the standard fungicide Top M 
0,1% in soil inoculated with fungal culture 
and 81.77% in naturally infested soil. The 
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lowest effectiveness (34.70% and 55.55%, 
respectively) was obtained by the Orvego 
0,1% fungicide. In 2015, disease intensity 
in the check variant was 100.00% in the soil 
inoculated with fungus and 75.00% in the 
trial with naturally infested soil.
Application of the above fungicides reduc-
es the infection of tobacco seedlings by 
this pathogen. The effectiveness achieved 
with the standard fungicide Top M 0,1% 
was 92.50% in seedlings grown in inocu-
lated  soil  and 100.00% in seedlings grown 
in naturally infested soil. Again, the lowest 
effectiveness in both variants  was obtained 
with Orvego 0,1% ( 20,00% and 42.13%, 

respectively). The effectiveness achieved 
by Enervin 0,2% was 70,00% in seedlings 
grown in inoculated soil and 96.00% in 
seedlings grown in naturally infested soil.
In both years and both trials, the highest 
effectiveness in protection of tobacco seed-
lings from R. solani was achieved by the 
fungicide Signum 0,1%, used alone or in 
combination with other fungicides. Seed-
lings treated with this fungicide showed no 
symptoms of disease. 
Due to its high effectiveness, it can be rec-
ommended for practical application in pro-
tection of tobacco seedlings from this soil-
borne pathogen.
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