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Timing of fungicide control of Gremmeniella
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Material and methods

Fungicide experiment
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Figure 1. Height of the pine seedlings in summer 2002, Suonenjoki.
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Comparison of the conidia dispersal model and the ELISA results
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Results

Disease occurrence in spring 2003
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Probability of conidia dispersal for summer 2002
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Figure 2. Percent of diseased seedlings in spring 2003 with fungicide treatments 1–5. The values are
means of tray means. Vertical lines indicate standard deviation. Treatments with different letters differed
statistically from each other.

Table 1. One-way ANOVA table of the effect of the fungicidal applications on the occurrence of disease
expressed as a percent of diseased seedlings (mean of tray means).

 Sum of 
squares 
 

df Mean 
square 

 

F Sig. 

Between groups 7810.058 4 1952.515 19.671 .000 
Within groups 1488.903 15    99.260   
Total 9298.962 19    
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Number of conidia in rainfall samples, ELISA
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Correlations between disease occurrence, dispersal probability and the
ELISA results
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Table 2. Summary of the results for Suonenjoki 2002. The effective period of the fungicidal applications,
sum of the analysed conidia number (ELISA) and sum of the daily model dispersal probabilities (pm) and of
the modelled number of spores (numbm) in the effective periods of fungicidal application and the disease
occurrence in next spring (disease %).

Treatm Effective 
period 
 

  dd-period 
 

ELISA pm numbm disease 
% 

1 24.6.–11.9. 504–1434 17407406 32.14614 333.8778 1.86 
2 24.6.–17.7. 504–771 7935100 15.14175 159.7183 17.55 
3 17.7.–14.8.  771–1129 4203457 11.53306 109.0096 45.5 
4 14.8.–11.9. 1129–1434 5632134  6.436966 73.79788 46.15 
5 no  17528620 40.4996 443.1463 53.37 
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Dispersal probability and ELISA results in northern Finland
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Table 3a. Correlation between the weekly sums of the number of spores (ELISA), modelled dispersal
probability (pm) and modelled spore number (numbm).

Table 3b. Fungicide applications 1–4, effective periods of these fungicide treatments, correlation between
the sum of the number of spores (prevented ELISA) and sums of the daily modelled dispersal probability
values (prevented pm) and sum of the modelled number of spores (prevented numbm) and disease
occurrence in spring 2003.
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	�	��
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	�	��
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Suonenjoki, 2002  ELISA numb summp summnumb 
     
ELISA numb Pearson Correlation 1 .399 .407* 
 Sig. (2-tailed) . .053 .049 
 N 

  
24 24 24 

summp Pearson Correlation .399 1 .978** 
 Sig. (2-tailed) .053 . .000 
 N 

   
24 24 24 

summnumb Pearson Correlation .407* .978** 1 
 Sig. (2-tailed) .049 .000 . 
 N 24 24 24 
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Suonenjoki, 2002/2003  prevented 
ELISA 

prevented 
mp 

prevented 
mnumb 

disease 
% 

      
prevented  Pearson Correlation 1 .959* .974* -.910 
ELISA Sig. (2-tailed) . .041 .026 .090 
 N 

  
4 4 4 4 

prevented  Pearson Correlation .959* 1 .998** -.911 
mp Sig. (2-tailed) .041 . .002 .089 
 N 

   
4 4 4 4 

prevented  Pearson Correlation .974* .998** 1 -.926 
mnumb Sig. (2-tailed) .026 .002 . .074 
 N 4 4 4 4 
      
disease % Pearson Correlation -.910 -.911 -.926 1 
 Sig. (2-tailed) .090 .089 .074 . 
 N 4 4 4 4 
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Figure 3b. Number of conidia as
percent of the total number of conidia
(ELISA) at different temperature
sums. Suonenjoki, summer 2002.

Figure 3a. The probability of conidia
dispersal according to the model
(Petäistö and Heinonen 2003) and
the conidia number in the collected
weekly rainfall samples (ELISA).
Suonenjoki, summer 2002.

Table 4. Correlation between weekly spore number (ELISA), model dispersal probability (wprobabl) and
model spore number (wnumber). Rovaniemi, 2000.

  ELISA wnumber wprobabl 
     
ELISA Pearson Correlation 1 .351 .407 
 Sig. (2-tailed) . .199 .132 
 N 

  
15 15 15 

wnumber Pearson Correlation .351 1 .814** 
 Sig. (2-tailed) .199 . .000 
 N 

   
15 15 15 

wprobabl Pearson Correlation .407 .814** 1 
 Sig. (2-tailed) .132 .000 . 
 N 15 15 15 
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Figure 4a.  The probability of conidia
dispersal in Rovaniemi and the conidia
number (ELISA). Summer 2000.

Figure 4b. Number of conidia as a percent
of the total number of conidia in rainfall
samples (ELISA) at different temperature
sums. Summer 2000.
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