
 
 

 
 

 
COMPATIBILITY TESTS ENTOMOPATHOGENIC MUSHROOM AND 

ANTAGONISTS . MADE IN CHEMICAL FUNGICIDES VS BIOQUIRAMA 
S.A.S. 

 
INTRODUCTION 
 
In the new schemes of intelligent management of pests and crop diseases 
should be integrated agronomic practices effective to develop and maintain 
healthy crops, monitoring of insect populations, incidence and severity of 
disease, assessing levels of economic damage, such so that pesticides are 
applied only when necessary, applying and preserving biological control agents, 
the use of resistant plants, cultural control of pests and biopesticides. 
 
A question that worries producers is that degree of compatibility with 
agrochemicals and bio-products (in this case the antagonistic fungi, bio-
fungicides and entomopatógenos). 
 
In order to check the compatibility of microbiological pesticides and some 
chemical fungicides used in various crops (flowers, fruit, vegetables, potatoes, 
aromatic and medicinal among others) were performed under conditions in vitro 
tests with the two types of products be clear about the use of these in the same 
period of time and even made applications simultaneously. 
 
METHODOLOGY 
 
Initially the products were determined and the doses used in a rotation of 
fungicides in a culture of cut flowers. Table 1 shows the list of active ingredients 
of agrochemicals to be evaluated and shown in Table 2 bioinputs and 
composition to be used for compatibility assessments are presented. 
 
In all cases it was used as culture medium acidified PDA, which is autoclaved at 
12 ° C for 15 minutes; likewise the instruments necessary for carrying out the 
processes (Azas, filter paper, forceps, Petri dishes) were sterilized. 
 
After serving the medium in petri dishes and the given doses of fungicides, as 
described above, the proportional mixture was prepared in a liter of water for 
each of the products evaluated. Later, with the help of forceps, it took the filter 
paper into doggerel and immersion of this was done in the prepared and then 
put around the petri-dish containing the nutrient medium (see Figure 1) mixture. 
 
In the center of the Petri dish she was seeded fungus evaluated. This same 
procedure was performed with all fungicides and fungi that were evaluated. 
After 72 hours and at a temperature of 20 ° C was possible to observe the 
results of such procedures. 
 



 
 

 
 

 
Table 1. List of active ingredients of chemical fungicides 
 
 

Active ingredient 
 

Dose 

cc/liter grams/liter 

Iprodione  1.0  

Mancozeb  1.0  

Pyrimethanil  1.0  

Propineb   1.0 

Fludioxonil+ciprodinil   0.5 

Hexaconazol  1.0  

Chlorotalonil  1.0  

Carboxin + thiram  1.0  

Myclobutanil   0.4 

Captan   2.0 

Metalaxil-M + Mancozeb   1.5 

Azoxystrobin   0.4 

Azufre inorgánico  3.0  

 
 
 
Table 2. Microbiological products of BIOQUIRAMA 
 
 
Comercial Name 
 

Active Ingredient Dose (cc/Liter) 

ACTIBAS Beauveria bassiana 1.0 
BIOHAR Trichoderma harzianum 1.0 
NONEM Purpureocillium lilacinum 1.0 
BIOLEC Lecanicillium lecanii 1.0 

MIXOMITE Hirsutella thompsonii 1.0 

 
In order to measure the compatibility scale was established as follows: 
 
a) High level when the fungus completely covered petri dish . 
b ) Medium level when the fungus covered 50 % of the petri dish 
c ) Low level when fungal growth was inhibited 

 



 
 

 
 

 

Figure 2. Location of filter paper in nutrient medium after immersion in mixing 
the fungicide 
RESULTS 
 
According to the results shown in Table 3 to observe the growth of fungi 
evaluated and after analyzing the colonization of these on the surface of the 
culture medium , it was observed that B. bassiana is not compatible with 
products based on : fludioxonil + cyprodinil and chorotalonil . Therefore , for this 
case the recommendation is to apply the biopesticide three days later. For the 
other products can perform simultaneous applications without the viability of B. 
bassiana is affected. In Figure 3 the previous situation is evident . 
 
Table 3. Level of compatibility between ACTIBAS ( Beauveria bassiana ) vs 
Fungicides Chemicals 
 

ACTIBAS 
(Beauveria 
bassiana) 

Product 
Level of Compatibility 

High Medium Low 

Iprodione  X   

Mancozeb  X   

Pyrimethanil  X   

Propineb  X   

Fludioxonil+ciprodinil    X 

Hexaconazol  X   

Chlorotalonil    X 

Carboxin + thiram  X   

Myclobutanil  X   

Captan  X   

Metalaxil-M +Mancozeb  X   

Azoxystrobin   X  

Azufre inorgánico  X   

 



 
 

 
 

  

  
Figure 3. B. bassiana response to the application of chemical fungicides. 
 
Table 4 is that only the chlorotalonil presents incompatibility with T. harzianum ; 
other products can be applied simultaneously without the viability of the 
antagonist fungus affected. These results are demonstrated in Figure 4 . 
 
Table 4. Trichoderma harzianum vs chemical fungicides 
 

BIOHAR 
(Trichoderma 
harzianum) 

Product 
Level of Compatibility 

High Medium Low 

Iprodione  X   

Mancozeb  X   

Pyrimethanil  X   

Propineb  X   

Fludioxonil+ciprodinil  X   

Hexaconazol  X   

Chlorotalonil    X 

Carboxin + thiram  X   

Myclobutanil  X   

Captan  X   

Metalaxil-M + Mancozeb  X   

Azoxystrobin  X   

Azufre inorgánico  X   

 



 
 

 
 

  

  

 
Figure 4. Response of T. harzianum the application of chemical fungicides . 
 
Table 5 and Figure 5 shows that the P. lilacinum no compatibility with the 
chlorotalonil . Similarly , media compatibility met Fludioxonil + cyprodinil, 
hexaconazole, Metalaxyl -M + Mancozeb and Azoxystrobin , which means that 
care must be taken such as to leave a space of at least three days between the 
application of agro-chemical and biological . 
 
Table 5. P. lilacinum Vs Chemical Fungicides 

NONEM  
(Purpureocillium 
Lilacinum) 

Product 
Level of Compatibility 

High Medium low 

Iprodione  X   

Mancozeb  X   

Pyrimethanil  X   

Propineb  X   

Fludioxonil+ciprodinil   X  

Hexaconazol   X  

Chlorotalonil    X 

Carboxin + thiram  X   

Myclobutanil  X   

Captan  X   

Metalaxil-M + Mancozeb   X  

Azoxystrobin   X  

Azufre inorgánico  X   

 



 
 

 
 

  

  
 
Figure 5. Registration of some results lilacinum vs P. chemicals Fungicides 
 
Table 6 and Figure 6 shows that L. lecanii is not compatible with products 
based on cyprodinil and chlorotalonil and moderately compatible with 
pyrimethanil and fludioxonil + hexaconazole . 
 
Table 6. Chemical Fungicides vs L. lecanii 
 

BIOLEC (Lecanicillium 
Lecanii) 

Product 
Level of Compatibility 

High Medium Low 

Iprodione  X   
Mancozeb  X   
Pyrimethanil   X  
Propineb  X   
Fludioxonil+ciprodinil    X 

Hexaconazol   X  

Chlorotalonil    X 
Carboxin + thiram  X   

Myclobutanil  X   
Captan  X   
Metalaxil-M + 
Mancozeb  

X   

Azoxystrobin   X  
Azufre inorgánico  X   



 
 

 
 

 

  

  
 
Figure 6. Registration of L. lecanii some results . vs chemical fungicides 
 
Table 7 found that H. thompsonii did not support the chlorotalonil and 
moderately compatible with fludioxonil + cyprodinil and hexaconazole . These 
results are evidenced in Figure 7 . 
 
 
Table 7. H. thompsonii Vs Chemical Fungicides 
 

MIXOMITE (Hirsutella 
Thompsonii) 

Product 
Level of Compatibility 

High Medium Low 

Iprodione  X   

Mancozeb  X   

Pyrimethanil  X   

Propineb  X   

Fludioxonil+ciprodinil   X  

Hexaconazol   X  

Chlorotalonil    X 

Carboxin + thiram  X   

Myclobutanil  X   

Captan  X   

Metalaxil-M + Mancozeb  X   

Azoxystrobin  X   

Azufre inorgánico  X   



 
 

 
 

 
 
 

  

  
 

Figure 7. Registration of some results thompsonii vs H. chemical fungicides 
 
CONCLUSIONS 
 

 Of all active ingredients evaluated different commercial products, which has a 
lower level of compatibility with entomopathogenic fungi and antagonists is 
Chlorotalonil, so it is not deemed appropriate applications on the same period of 
this product with the biological control, or perform some form of mixtures. 
 

 fludioxonil + cyprodinil and hexaconazole have an average level of 
compatibility with most of the fungi tested, indicating that more effective with the 
use of biological products, it is necessary applications for these products in 
different time periods applications made with these chemical fungicides. 
 
 
 
 
 

 According to the above conclusions; 78% of the evaluated products can be 
applied in the same time period antagonists and entomopathogenic fungi is 
even possible to mix for control applications pests and diseases. 



 
 

 
 

 

 The results demonstrate the high capacity and resilience of fungi at the time 
to develop, which indicates that if programs to the use of these biological 
controllers in different cultures are implemented, can ensure good colonization 
in field according to the conditions as handled. 
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