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Abstract  
 
Our research was to evaluate the antifungal activity of a prototype biofungicide with antifungal and fertilizing activity, 
in the variants, combinations of plant extracts of skinduf and tagetes, steroidal glycoalkaloids from tomato, camelina oil 
and protein hydrolyzate, on the mycelial growth of the fungus Fusarium spp. The research followed in vitro mycelial 
growth at 3, 6, 9, 12 days by measuring the diameter of the colonies and determining the average value. The 
effectiveness of the variants of the prototype was calculated and it was found that the highest value of the effectiveness, 
over 50%, was recorded on vegetative growth up to 9 days of observation, for both variants. After 12 days of 
observation, the effectiveness decreased, reaching 19.55% in variants with tagetes extract. 
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INTRODUCTION  
 
Fusarium spp. are a complex of pathogens of 
the genus Fusarium that colonize plant organs, 
being associated in particular with the attack on 
seeds (de la Pena et al., 1999; Dudoiu et al., 
2016; Cîrstea et al., 2022; Gheorgieş et al., 
1996; Iacomi and Gheorghies, 2008; Cristea et 
al., 2024). The attack of Fusarium induces 
characteristic symptoms of rot and 
tracheomycosis, and in the case of seeds, it 
causes their qualitative deterioration and 
decreases in the harvest (Hasan, 1999). The 
severity of the attack depends on the presence 
of the inoculum, environmental conditions and 
plant resistance (Bunta et al., 2020; Ittu et al., 
1978.) Also, Fusarium graminearum induces 
the appearance of mycotoxins in the affected 
seeds with an effect in the food trophic chain 
(Hasan H.A.H., 1999; Zaharia et al., 2022; 
Radoi et al., 2011; Zhu et al., 2019; Tamba-

Berehoiu et al., 2010; Placinta et al., 1999; 
Jurado et al., 2006; Jedidi et al., 2018; Atoui et 
al., 2011). The control of Fusarium 
micromycetes with fungicides is not always 
efficient enough, in favorable climatic 
conditions, the presence of the infection and the 
sensitivity of the varieties (Mesterhazy et al., 
2011). In the concerns of supporting 
agriculture, the use of simple plant extracts or 
in combination with different sources 
constitutes measures not only friendly to the 
environment but also possibilities to obtain 
ecological products that meet the requirements 
of the population to eat healthy (Elwaziri et al., 
2023). Research on the antifungal effect of 
some products was carried out on some plant 
pathogens both during the vegetation period 
and in post-harvest conditions, knowing the 
effect of losses caused by pathogens that 
produce severe attacks such as rots (Nunes et 
al., 2001). Also, the risk of developing strains 
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resistant to many fungicides (Spotts and 
Cervantes, 1986) impels the taking of measures 
to ensure the protection of plants and the 
environment through alternative control 
methods in vegetation and post-harvest 
(Wisniewski and Wilson, 1992) and, therefore, 
research is focused on biological control 
(Grzegorczyk et al., 2017). An alternative for 
the control of pathogenic fungi in plants is the 
use of plant extracts with antifungal activity, 
extracts that can be sources of bioproducts or 
protection formulations against pathogens 
(Calvo et al., 2011; Ichim et al., 2017). Plants 
belonging to the Solanum genus were used to 
investigate the pathogenicity and virulence of 
some phytopathogens (Ichim et al., 2017). 
Steroidal glycoalkaloids, secondary metabolites 
extracted from Solanum species have 
antimicrobial properties (Iijima et al., 2013; 
Itkin et al., 2011; Milner et al., 2011). The 
literature cites numerous materials that have 
shown potential in the control of plant diseases 
such as silicon (Belanger et al., 1995), calcium 
(Conwayet al., 1982), carbonate and 
bicarbonate salts (Smilanick et al., 1999), 
essential oils (Thomson, 1989). 
 
MATERIALS AND METHODS  
 
Our research aimed to test in vitro the 
antifungal action of some prototypes combined 
of plant and protein extracts on the growth of 
Fusarium spp. Formulation studies at the 
laboratory level between plant extracts and 
protein extracts led to the configuration of 
some prototypes, between which also the 
Glycam-Stim Combo prototype (with 
antifungal and fertilizing activity). The purpose 

of our research was to evaluate in vitro the 
antifungal activity of a prototype, in the 
variants, AI GLY T - (glycoalkaloids from 
baby tomato) + camelina oil + skinduf butylene 
glycol extract + protein hydrolyzate CHC3B 
and AII GLY T - (glycoalkaloids from baby 
tomato) + camelina oil+ butylene glycol extract 
of tagetes + protein hydrolyzate CHC3B, in 1% 
concentration on the mycelial growth of the 
fungus Fusarium spp. isolated from corn seed. 
10-day-old fungus Fusarium spp. grown in 55 
mm Petri dishes and the PDA culture medium 
(potato-dextrose-agar) were used. The method 
of including the tested product in the culture 
medium was used (Schmitz, 1930). Each 
variant was placed in three repetitions and one 
control (variant control). The average diameter 
of the fungus colonies was measured at 3, 6, 9, 
and 12 days after incubation. And the 
effectiveness (E%) was calculated as 
percentage of colony inhibition. The efficacy of 
the product was determined after 3,6,9,12 days 
of observation, as the rate of inhibition of 
mycelial growth from the test variants 
compared to the control variant, according to 
the formula: I%= [(Dc-Dt)/Dc]x100, where, I 
% is mycelian growth inhibition (the efficacy), 
Dc is average mycelian growth diameters of 
fungus colony in control, Dt is average 
mycelian growth diameters of fungus colony in 
treatment (Pandey et al., 1982). 
 
RESULTS AND DISCUSSIONS  
 
In in vitro conditions, the influence of 
biofungicide prototypes on the vegetative 
growth of Fusarium spp. fungus colonies was 
evaluated. 

 
Table 1. The antifungal activity of the prototype AI GLY T and AII GLY T (1%) 

 
The data in Table 1 show that in the test variant 
AI GLY T the colony of Fusarium fungi 
registered 3.33 mm average value of the 

diameter of the colonies after 3 days, and 5.83 
mm after 6 days, showing a lower speed of 
colonial growth in the first 6 days. At 9 days 

Pathogen Variants/ 
AI GLY T/ 
AII GLY T 

Average Diameter of the mycelial colony (mm) / days 

3 days 6 days 9 days 12 days 

Fusarium spp. AI GLY T test 3.33 5.83 18.33 32.00 

control 7.33 12.5 40.66 44.66 

AII GLY T test 1.66 7.00 19.83 35.66 

control 4.33 15.16 41.16 44.33 
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the average diameter of the colony had the 
value of 18.33 mm and after 12 days the 
mycelial colony developed to the average value 
of 32.00 mm, finding that the growth rate of the 
fungi increased between 6 and 12 days. In the 
control variant, the Fusarium fungi developed 

faster starting from 7.33 mm after 3 days and 
reaching 40.66 mm after 9 days. After 12 days 
of incubation, the fungus invaded the culture 
plate reaching a value of 44.66 mm, the 
average value of the two values of the 
diameters of the colonies (Figure 1). 

  

    

Figure 1. Mycelial growth of Fusarium spp. fungi at 3, 6, 9, 12 days - AI GLY T variant 
 
In the case of the AII GLY T test variant 
regarding the influence of the tested prototype 
on the growth of the colony of Fusarium spp. 
fungi, the data from the same table show that in 
the test variant the values were reduced 
compared to the control variant, so that after 3 
days the average diameter was 1.66 mm in the 
test variant of 4.33 mm in the control variant 

and after 6 days the diameter of the colony 
reached 7.00 mm in the test variant compared 
to 14.00 mm in the control version. After 9 
days, the diameter of the colony was 19.83 mm 
and 35.66 mm after 12 days in the test variant 
compared to the control variant where the 
diameter reached over 41 mm after 9 days and 
over 44.33 mm after 12 days (Figure 2). 

  

    

Figure 2. Mycelial growth of Fusarium spp. fungi at 3, 6, 9, 12 days - AII GLY T variant 
 
The effectiveness or the percentage of 
inhibition of the mycelial growth of the fungus 
was also calculated and it was found that in the 
AI GLY T variant the highest values of the 
percentage of inhibition were recorded during 
the growth period from 3 days to 9 days with 
values over 50% respectively 54.7% at 3 days, 

53.36% at 6 days and 54.91% at 9 days. After 9 
days of incubation, the vegetative mass 
developed so that the percentage of inhibition 
decreased to 28.34% (Figure 3). Regarding the 
effectiveness of the AII GLY T variant, the 
highest percentage of inhibition was 
determined in the first 3 days after incubation 
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of 61.66%, and in the growth interval 6-9 days 
the effectiveness was 53.82% at 6 days and 
51.82% at 9 days after incubation. A decreasing 
trend of the inhibition percentage was 
observed, which after 12 days was 19.55% 
(Figure 3). Research on the antifungal activity 
of some glycoalkaloid steroids extracted from 

species belonging to Sopanum genus was 
carried out by Cristea et al. (2017), Perişoara et 
al. (2022) also studied the development of a 
phytostimulant based on Tagetes esrecta and 
rhizobacteria to increase the activity antifungal 
against some phytopathogens, including 
Fusarium spp. (Perişoara et al., 2022). 

 

 
Figure 3. The efficacy of AI GLY T and AII GLY T 1% on Fusarium spp. 

 
CONCLUSIONS  
 
The two variants of the prototype Glycam-Stim 
Combo tested on the vegetative growth of the 
pathogen Fusarium spp. had an efficacy of over 
50% in the interval of 3-9 days. After 12 hours 
of observation, the effectiveness of the tested 
products was reduced to 28.34% for AI GLY T 
and 19.55% for the AII GLY T variant. It was 
found that in the AI GLY T variant, during the 
period 3-9 days, the effectiveness had a slight 
tendency to increase, and in the AII GLY T 
variant, a slight tendency to decrease in the 
dynamics of the effectiveness value was 
observed. In the AII GLY T variant, the 
effectiveness was exceeded 60% in the first 3 
days of observation 
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