
























Newsletter Supplement 

Pitch Canker  -  Proline® Fungicide Studies 
Tom Starkey 
 
Pitch canker, caused by the fungus Fusarium circinatum, can cause 
significant seedling mortality in nurseries.  Nursery losses have 
been reported on loblolly, slash, longleaf, shortleaf and Virginia 
pine.  The fungus is considered the most threatening disease in 
South African nurseries.  There are no fungicides registered for the 
control of Pitch Canker on seed or seedlings.   
 
In our attempt to find an alternative to Bayleton® we have been 
testing a fungicide manufactured by Bayer Cropscience, Proline 
480 SC®.  Proline® represents a new class of fungicides with many 
appealing chemical and physical characteristics.  It is currently 
registered on a variety of crops including peanuts, barley, dry 
beans and wheat.   
 
This year we have been looking at the efficacy of Proline® on the 
fungus responsible for Pitch Canker.  Two of these studies are 
reported in this newsletter. 
 
Study 1: Efficacy of Proline® in the Laboratory.  Two 
fungicides, Proline® and Pagaent® (BASF) were evaluated to 
determine if Fusarium circinatum was able to grow on agar media 
amended with three concentration levels.  Labels of both 
fungicides report activity against Fusarium spp.  The active 
ingredient of fungicides and the rates of each fungicide used in the 
study are shown in Table 1. 

Potato Dextrose Agar (Difco PDA) was amended with each 
fungicide rate after autoclaving and just before pouring the plates.  
There were 20 plates of each fungicide concentration plus 20 non-
amended PDA plates as a control.  A #4 cork borer (~8mm) plug 
of Fusarium circinatum from a two week old culture was placed at 
the center of each plate.  The radial growth of the fungus was 
measured in one direction over a period of 10 days.  To determine 
if the treatments were fungicidal (killed the fungus) or fungistatic 
(stopped fungal growth), 11 days after placing onto the media, the 
agar plugs within each treatment were removed from the amended 
agar media onto non-amended media.  Fungal growth was recorded 
for five days. 
 
Study 1 Results and Discussion:   The radial growth for each of 
the seven treatments is shown in Figure 1.    Fungal growth did not 
occur on any of the Proline® amended PDA plates for any 

concentration examined for the 11 day Trial.   All three rates of 
Proline® are indicated as the yellow line at -0 mm.  On some 
Proline® plates the fungus grew from the original plug for several 
mm, but never touched the amended PDA.  The appearance was 
that of a mushroom cap suspended over the soil.  Fusarium 
circinatum was inhibited and able to grow on all concentrations of 
Pageant® tested.   The levels of Pageant® are the three lines below 
the Control line, respectively.  There were no significant 
differences between the concentrations of Pagaent®.  Fungal 
growth on the control plates was significantly greater than either 
Pagaent® or Proline®. 

After 11 days, the plugs were removed from the amended media 
and put onto non-amended agar media.  This step was taken to 
determine if the fungicide was fungicidal (able to kill the fungus) 
or fungistatic (inhibited the growth).  None of the agar plugs from 
the Proline® amended plates resumed fungal growth when returned 
to non-amended agar indicating that Proline® was fungicidal.  
However, agar plugs from the Pagaent® amended media did 
resume growth on the unamended agar indicating that Pagaent® 
was fungistatic. 
 
As we were doing these Fusarium circinatum trials, we were 
wondering if the fungicide Bayleton (used as a rust control fungi) 
had any effect on the fungus responsible for pitch canker.  Thus, a 
small agar-amended study was repeated as described above that 
used Bayleton® at label rate and one half label rate added to the 
agar media.  In this trial, the pitch canker fungus Fusarium 
circinatum grew on the Bayleton amended plates at a similar rate 
to the Pagaent®.  Therefore Bayleton® was fungistatic to Fusarium 
circinatum and not fungicidal, and would have some, but limited 
affect against the fungus. 
 
Study 2: Efficay of Proline on Longleaf pine in the 
Greenhouse:   Longleaf seed from a family n to have had Pitch 
Canker in the past was stratified for 10 days and sown in the 
greenhouse.  While we were confident that the longleaf pine seed 
had Fusarium circinatum present on the seed, ensure disease and 

Table 1 Fungicides, active ingredients and rates used in study 

Fungicide Active Ingredient Rate 

Proline 480 
SC® Prothioconazole – 41% 

1x – 5 fl oz/a based  
upon 30 g water/a 
0.5x – 2.5 fl oz/a 

0.25x – 1.25 fl oz/a 

Pagaent® Pyraclostrobin 12.8% 
Boscalid 25.2% 

1x – 14 oz/100 gal 
0.5x – 7 oz 

0.25 – 3.5 oz 
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Figure 1. Radial growth of Fusarium circinatum on fungicide 
amended and non-amended agar. 



increase fungal pressure, an 8 mm agar plug from a two week old 
stock culture of Fusarium circinatum was added to ½ of the 
container cavities at the time of sowing.  There were 20 container 
sets, each with 20 cavities for each treatment.  The treatment and 
spray rate of Proline® are described in Table 2. 

Following sowing and the addition of a fungal plug, treatments #2 
and #4 were sprayed with Proline®.  These treatments were 
sprayed every two weeks throughout the study.  All cavities were 
covered with a thin layer of course perlite.  Seedling counts were 
measured weekly for four weeks following germination and then 

Table 2. Greenhouse Pitch Canker Study treatments and Proline 
Rate 

  Treatment Spray Rate 

1 Fungal plug , no Proline® 0 

2 Fungal plug , Proline® 5.5 Fl oz/a 

3 No fungal plug , no Proline® 0 

4 No fungal plug  Proline® 5.5 Fl oz/a 

one time per month until Oct. 2008.  Samples of dead seedlings 
were taken to the laboratory to confirm the presence of Fusarium 
circinatum.  Dead seedlings from treatment #1 and #3 tested 
positive for the fungus. 
 
Study 2. Results and Discussion: The percent cavity fill by 
treatment for the longleaf pine is shown in Figure 2.  The 
percentage for no fungal plug and no Proline® treatment is what a 
nursery sowing this seed would expect to obtain.  By week 11, the, 
no fungal plug with Proline® treatment, had 10% better cavity fill.  
The same relationship held with cavities that had a fungal plug 
added, for example, cavities with a fungal plug added and no 
Proline® had 64% fill at week 11 which was significantly less than 
cavities with no fungal plug and no Proline®.  Cavities with a 
fungal plug and Proline® had 15% greater fill percentage than 
without Proline®. 
 
The results of both the laboratory and greenhouse tests examining 
the effects of Proline on Fusarium circinatum provide an 
optimistic outlook on the possibility of finding a fungicide to 
control Pitch Canker in the nursery. 
 
Two nurseries have been applying Proline® this season to control 
Pitch Canker.  We hope to have further data to report at the 
November Advisory meeting. 

Figure 2. Fill percentage of treatments sprayed with Proline®. 
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