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ABSTRACT

The phytopathogenic fungi Lasiodiplodia theobromae, Fomitiporia maxonii, Fusarium solani, Neofusicoccum man-
giferae, and Phaeoacremonium sp. cause serious damage to fruit in Cuba. Therefore, effective chemical pesticides 
have been sought to control them, with the least negative impact on the fruit trees, the environment, and con-
sumers. The objective of this study was to analyze the effect of the active ingredients of 16 fungicides of diverse 
chemical composition on these fungi isolated in Cuba from fruit trees with symptoms of dry branches, dieback, 
and defoliation. Triplicate assays were conducted in Petri dishes with H culture medium with the following 
fungicides: dimethomorp + mancozeb, fosetyl-aluminum, azoxystrobin, benomyl fludioxonil, chlorothalonil, pro-
pi- conazole, copper oxychloride, prochloraz, mancozeb, tebuconazole, propamocarb, pyraclostrobin metalaxyl 
+ mancozeb, tebuconazole + prochloraz, and zineb. To determine mycelial inhibition of the phytopathogenic 
fungi, discs of the colonies were sown with: Fomitiporia maxonii IIFT-27 Fusarium solani IIFT-E62 Lasiodiplo-
dia theobromae IIFT-E61 Neofusicoccum mangiferae IIFT-E15, Phaeoacremonium sp. IIFT-E20 were incubated 
in the dark at 27±1°C. The results show that the action of the active ingredients was evaluated by determining 
the colony diameter after seven days. The most effective active ingredients for inhibiting mycelial growth in 
vitro were: L. theobromae, benomyl, and fludioxonil; F. maxonii, chlorthalonil, propiconazole, fludioxonil, and 
tebuconazole + prochloraz; F. solani, prochloraz and tebuconazole + prochloraz; N. mangiferae, propiconazole, 
mancozeb, flu- dioxonil, tebuconazole + prochloraz, benymil, metalaxyl + mancozeb, and prochloraz; and for 
Phaeoacremoni- um sp., tebuconazole + prochloraz, fludioxonil, and prochloraz. The above demonstrates that 
some fungicides should be replaced with more effective fungicides for controlling fungal diseases in fruit trees. 
Plant protection programs should be restructured to optimize the application of these fungicides for the benefit 
of Cuban fruit growing. 
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Introduction
Worldwide, fruit trees in humid tropical and subtropical climates 

are exposed to serious damage by phytopathogenic fungi of the gen-
era: Colletotrichum corda, Fusarium link., and Lasiodiplodia (Pat.), as 
well as the oomycete Phytophthora (de Bary) with common patho-
genic species in different fruit trees [1-5]. Plantations such as: Pou-
teria sapota (Jacq) (mamey) Moore and Stearn; Vitis vinifera (grape) 
Persea Americana Mill (avocado); kumquat Fortunella margarita 

(Lour.) Swingle) (kumquat) and (Mangifera indica Lin.) (mango) 
among many others, are seriously affected by these fungal agents in 
different countries [1-9], reason is why all of them require of chem-
ical protection to avoid the great economic losses to fruit crops are 
exposed with these diseases. One of the most common fungi in citrus 
crops is Lasiodiplodia theobromae (Pat.) Griffon & Maubl., responsible 
for dieback in trees, lesions on stems, damage related to wood bor-
ers and inducer of post-rots. harvest in citrus fruits [10-12]. Likewise, 
other fruit trees such as mango, grapes and mamey are infected by 
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Fusarium decemcellulare Brick [1-14], that is important in the dete-
rioration of plantations. A study carried out in recent years refers to 
the symptoms, effects and impact of L. theobromae in current Cuban 
citrus cultivation [15], a serious problem for other fruit trees, if we 
take into account the high source of inoculum that these plantations 
represent, with a marked existence in dry branches affected by this 
fungus and other causes [3-8].

 While Fomitiporia maxonii Murrill affects citrus fruits in Cuba 
[16], it reaffirms the criterion that in recent years the incidence of 
fungal diseases in these fruit trees has increased, with a notable neg-
ative impact. These fungi are joined by others such as Fusarium so-
lani (Mart.) Sacc, from the F. solani species complex [17] and Colle-
totrichum gloeosporioides Penz, detected with high levels of incidence 
in most of the country’s fruit trees, whose effects are a reason of con-
cern [18], that currently makes it necessary to use agrochemical man-
agement to control and reduce the negative impact (10-12). For the 
case of Fomitiporia maxonii Murrill, Neofusicoccum mangiferae (Syd. 
& P. Syd.) Crous, Slippers & A.J.L. Phillips and Phaeoacremonium sp., 
the growing existence of these phytopathogens in plantations of dif-
ferent fruit trees [19] Einar and Perez Vicente in cocoa, makes them 
a growing and constant threat. This makes it necessary to search and 
evaluate fungicides with antifungal properties, to recommend the 
most efficient ones in the fight against these fungal diseases. The ob-
jective of this work was to analyze the in vitro effect of 16 chemical 
fungicides on the mycelial growth of: L. theobromae (Pat.) Griffon & 
Maubl., F. maxonii Murrill, F. solani (Mart.) Appel & Wollen, Neofusi-
coccum mangiferae (Syd. & P. Syd.) Crous, Slippers & A.J.L. Phillips and 
Phaeoacremonium sp detractors of fruit growing in Cuba.

Materials and Methods
To determine the in vitro effect of the active ingredients of the 16 

selected fungicides as is shown in Table 1, the five aforementioned 
phytopathogenic fungi were used. Each fungicide was weighed sep-
arately on an analytical balance or measured in an automatic micro-
pipette to have the mg or mL of commercial product (P C) required 
in each case. All of them were then suspended in 100 mL of distilled 
water containing each of the 16 250 mL Erlenmeyer flasks previous-
ly sterilized in an autoclave at 121ºC for 30 min, as well as the rest 
of the glassware and the H [15] culture medium without antibiotics. 
that was used in the test. On the surface of the H medium contained 
in groups of three Petri dishes (100 x 15 mm), one milliliter of the 
suspension of each fungicide was added at the concentration recom-
mended by the manufacturer (Table 1). After five minutes, the excess 
of the suspension that was deposited in each of them was removed 
from each plate, as well as the water without fungicide in the three 
control plates. To evaluate the growth of each fungus on each of the 
plates, a disc of each colony (6 mm) was planted in the center of each 
of them and incubated at 27+1ºC in dark conditions [12]. The diame-
ter of the colonies was measured in a cross diagonal after seven days 
of incubation. To evaluate growth inhibition, 6 mm of inoculum was 
subtracted from each plate. In all cases, the evaluations were done in 
triplicate, using three plates for each treatment and two repetitions 
of the phytopathogenic fungi selected for the study [12,15,20].  The 
fungi and strains selected for this study as is shown in Table 2, with 
isolated from fruit trees with symptoms of dry branches, dieback and 
defoliation, whose pathogenic power was proven and are kept in the 
mycological collection of the Phytopathology Laboratory of the Trop-
ical Fruit Research Institute (IIFT), Havana, Cuba.

Table 1: Commercial names of the chemical fungicides, active ingredients and concentrations at which all them were evaluated in vitro against 
the five   phytopathogenic fungi.

Name of commercial products Active ingredients (a.i) Concentration by commercial products (C.P in %)

Acrobat MZ PH (9+60) dimethomorp+mancozeb 0,02

Aliette PH 80 fosetyl-aluminum 0,4

Amistar SC 25 azoxystrobin 0,03

Benomilo PH 50 benomyl 0,02

Celest SC 2,5 fludioxonil 0,4

Clortosip SC 50 chlorothalonil 0,1

Coloso EC 25 propiconazole 0,2

Cuproflow SC 37,75 copper oxychloride 0,4

Funcloraz EC 40 prochloraz 0,06

Mancozeb PH 80  mancozeb 0,3

Orius   EC 25 tebuconazole 0,05

Previcur N SC 72, 2 propamocarb 0,2

Regnum EC 25 propamocarb 0,04

Ridomil MZ PH (8+64) metalaxyl + mancozeb 0,07

Supreme EW (13,3+26,7) tebuconazole + prochloraz 0,06

Zineb PH 80 zineb 0,3
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Table 2: Phytopathogenic fungi selected for the study, in Cuba Island.

Phytopathogenic fungi and strain Host fruit crop Town and Province

Fomitiporia maxonii IIFT-27 Peach Jagüey Grande, Matanzas

Fusarium solani IIFT-E62 “Valencia orange Jagüey Grande, Matanzas

Lasiodiplodia theobromae IIFT-E61 “Valencia orange” Jagüey Grande, Matanzas

Neofusicoccum mangiferae IIFT-E15 Mango Super Haden Jagüey Grande, Matanzas

Phaeoacremonium sp.  IIFT-E20  “Valencia orange” Jíquima, Holguín

Statistics Analysis

The premises of normality and homoscedasticity were verified 
for the treatment data for the application of the Simple Classification 
Analysis of Variance and the Tukey Test was used for multiple com-
parison of the means, P ≤ 0.05. The statistical program STATISTICA 
Version 6.0 [20] was used.

Results and Discussion
Figure 1 shows the effectiveness of the active ingredients of the 

16 fungicides on the in vitro mycelial growth of the fungus L. theobro-
mae. In this case benomyl and fludioxonil were the most effective, no 
statical differences between them for P ≤0.05, with a 100% inhibition 
of growth, followed by tebuconazole + prochloraz and prochloraz. 
The latter have no statistical differences between themselves but with 

the first two. On the contrary, the least effective active ingredients 
turned out to be: metalaxyl + mancozeb, propamocarb, azoxystrobin, 
tebuconazole, zineb, copper oxychloride and fosetyl - aluminum, all 
had no statistical differences between themselves compared to the 
control with the Petri dish with the phytopathogenic fungus without 
the fungicide. When analyzing how benomyl and fludioxonil, followed 
by tebuconazole + prochloraz and prochloraz, were the most effective 
active ingredients against L. theobromae as is shown on Figure 1 these 
results were similar to those reported by Ferrer, et al. [19] when they 
pointed out benomyl, prochloraz and tebuconazole + prochloraz as 
the most effective against this phytopathogenic fungi and it is taken 
into account that fludioxonil was not studied by these authors. The re-
sults of this study also coincide with those of Vargas [20] and Rondón, 
et al. [21] who stated that benomyl and prochloraz were effective in 
reducing the incidence of this fungi in mango cultivation.

Note: From left to right 1. Relative control fungi no pesticide, 2. azoxystrobin, 3. fosetyl-aluminum, 4. copper oxychloride, 5. tebuconazole, 6.  zineb, 
7. propamocarb, 8. metalaxyl + mancozeb, 9. dimethomorp+mancozeb, 10. chlorothalonil, 11. pyraclostrobin, 12.  mancozeb, 13. propiconazole 14. 
prochloraz, 15. tebuconazole + prochloraz, 16. fludioxonil, 17. benomyl

Figure 1: Inhibitory effect of the active ingredients of 16 chemical fungicides on the in vitro myceliar growth of Lasiodiplodia theobromae E-61 at 
seven days, according to the Fisher test for P ≤0,05 (39).
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According to Torres, et al. [22], among the best active ingredients 
to inhibit both conidial germination and mycelial growth of Diplodia 
serieta De Not. and Diplodia mutila Fr., myclobutanil, prochloraz and 
prochloraz + epoxiconazole are found; they also reported out that a 
higher dose of these ingredients was needed to inhibit the conidial 
germination of these fungi than to reduce mycelial growth. The best 
active ingredients against in vitro mycelial growth of Fomitiporia 
maxonii at seven days were: fludioxonil, tebuconazole + prochloraz, 
propiconazole, chlorothalonil and prochloraz (Figure 2), no statical 
differences between them for P ≤0.05, and pyraclostrobin. that with-
out differing from each other, in this sense did show statistical differ-
ences with the first four who managed to inhibit the mycelial growth 

of this fungi by 100%. The least effective active ingredients against 
this fungus were: dimethomorph + mancozeb; metalaxyl + mancozeb; 
propamocarb; benomyl; zineb; copper oxychloride and fosetyl-alumi- 
num, all without significant differences between themselves and with 
the control. The results that were achieved against F. maxonii at seven 
days with tebuconazole + prochloraz; chlorothalonil; fludioxonil and 
propiconazole, followed by prochloraz and pyraclostrobin, coincide 
with those of Ferrer, et al. [19] when they pointed out that prochloraz 
and tebuconazole + prochloraz were the most effective against this 
fungus. Likewise, fosetyl-aluminum and copper oxychloride were 
again the least effective in reducing the mycelial growth of F. maxonii 
[19,21,22].

Note: From left to right 1. Relative control fungi no pesticide, 2. fosetyl-aluminum, 3. copper oxychloride, 4. metalaxyl + mancozeb, 5. zineb 6. 
propamocarb, 7. benomyl, 8.  dimethomorp+mancozeb, 9. azoxystrobin, 10 tebuconazole + prochloraz, 11. mancozeb, 12. pyraclostrobin, 13. . 
prochloraz, 14. chlorothalonil, 15. propiconazole, 16. tebuconazole + prochloraz, 17. fludioxonil

Figure 2: Inhibitory effect of the active ingredients of 16 chemical fungicides on the in vitro myceliar growth of Fomitiporia maxonii 27 at seven days, 
according to the Fisher test for P ≤0,05 (39).

For F. solani, the most effective active ingredients to inhibit its my-
celial growth in vitro at seven days were tebuconazole + prochloraz 
and prochloraz no statical differences between them for P ≤0.05, fol-
lowed by benomyl and fludioxonil as is shown on Figure 3, these fun-
gicides had statical differences s between these and with the first two, 
the only ingredients that inhibit the growth of the mycelium of these 
fungi by 100%. The least effective ingredients against F. solani were: 
azoxystrobin, fosetyl-aluminum, copper oxychloride, propamocarb, 
zineb and tebuconazole; not statical differences between themselves 
compared to the None had statistical differences between them only 
with the Petri dish control without pesticide only with the growth of 
the phytopathogenic fungi. The results achieved in the case of F. solani 

with tebuconazole + prochloraz and prochloraz, followed by benomyl 
and fludioxonil, coincide with those achieved by Ferrer, et al. [19] 
when they evaluated their action against Fusarium sp. The effective-
ness of these active ingredients generally lies in its action at the level 
of tubulin in the cell, that prevents mitosis from taking place and thus 
the growth of the mycelium [23]. The least effective active ingredients 
against this fungi turned out to be: tebuconazole; zineb; copper oxy- 
chloride; azoxystrobin; fosetyl – aluminum and propamocarb, none 
had none had statistical differences between them only with the Petri 
dish control without fungicide with the growth of the phytopathogen-
ic fungi tested [21,22,24].
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Note: From left to right 1. Relative control fungi no pesticide, 2. fosetyl-aluminum, 3. copper oxychloride, 4. propamocarb, 5. zineb 6. azoxystrobin 
7. tebuconazole, 8.  dimethomorp+mancozeb, 9. metalaxyl + mancozeb, 10. propiconazole, 11. chlorothalonil, 12. mancozeb, 13. pyraclostrobin, 
14. fludioxonil, 15. benomyl, 16. prochloraz, 17. tebuconazole + prochloraz

Figure 3: Inhibitory effect of the active ingredients of 16 chemical fungicides on the in vitro myceliar growth of Fusarium solani E-62 at seven 
days, according to Fisher test for P ≤0,05 (39).

For Neofusicoccum mangiferae, the most effective active ingredi-
ents to reduce the in vitro mycelial growth of this fungi, after seven 
days were: propiconazole; mancozeb; fludioxonil; tebuconazole + 
prochloraz; benomyl; metalaxyl + mancozeb and prochloraz, non-stat-
ical differences between them for P ≤0.05 (Figure 4), followed by te-
buconazole and pyraclostrobin with statical  differences between the 
latter and with the first seven, in this case only propiconazole; man- 
cozeb, metalaxyl + mancozeb, tebuconazole + prochloraz and fludi- 
oxonil inhibited 100% of the mycelial growth of N. mangiferae [20].
In the opposite way the least effective active ingredients against this 
fungi were: fosetyl-aluminum; zineb; propamocarb and azoxystrob-

in, all non-statical  differences between. The results achieved with 
prochloraz and tebuconazole coincide with those obtained by Torres, 
et al. [22], They pointed out, among other active ingredients, tebuco- 
nazole and prochloraz as the best to inhibit both conidial germination 
and mycelial growth of N. australe and N. parvum. Torres, et al. [22] 
also considered that a higher dose was required to inhibit the conidial 
germination of these fungi. Finally, in the case of the phytopathogen-
ic fungi Phaeoacremonium sp., the best active ingredients with 100% 
inhibition of mycelial growth were: tebuconazole + prochloraz; flu- 
dioxonil and prochloraz as is shown on Figure 5), had not statistical 
differences between them for p ≤0.05. 

Note: From left to right 1. Relative control fungi no pesticide, 2. azoxystrobin, 3. propamocarb, 4. zineb, 5. fosetyl-aluminum, 6. 
dimethomorp+mancozeb, 7. chlorothalonil, 8. copper oxychloride, 9. pyraclostrobin, 10. tebuconazole, 11. prochloraz, 12. benomyl, 13. 
propiconazole, 14. mancozeb, 15. metalaxyl + mancozeb, 16. tebuconazole + prochloraz, 17. fludioxonil.

Figure 4: Inhibitory effect of the active ingredients of 16 chemical fungicides on the in vitro myceliar growth of Neofusicoccum mangiferae E-15 at 
seven days, according to the Fisher test for P ≤0,05 (39).
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Note: From left to right 1. Relative control fungi no pesticide, 2. azoxystrobin, 3. copper oxychloride, 4. tebuconazole, 5. zineb, 6. pyraclostrobin, 7. 
metalaxyl + mancozeb, 8. fosetyl-aluminum, 9. dimethomorp+mancozeb, 10. mancozeb, 11. pyraclostrobin, 12. chlorothalonil, 13. propiconazole, 
14. benomyl, 15. fludioxonil, 16. prochloraz, 17. tebuconazole + prochloraz

Figure 5: Inhibitory effect of the active ingredients of 16 chemical fungicides on the in vitro myceliar growth of Phaeoacremonium sp E-20 at seven 
days, according to the Fisher test for P ≤0,05 (39).

They were followed by benomyl and propiconazole, which did 
differ from each other and from the first three. The least effective ac-
tive ingredients against this fungus were: fosetyl – aluminum; meta- 
laxyl + mancozeb; zineb; propamocarb; azoxystrobin; tebuconazole 
and copper oxychloride, all without significant differences between 
themselves or with the control. According to Halleen, et al. [25], the 
active ingredients of the fungicides benomyl, imazalil, prochloraz 
and flusillasole, among others, were the most effective against fungal 
species belonging to the genus Cylindrocarpon, often associated with 
species of the genus Phaeoacremonium [18]. Although some active 
ingredients, such as fludioxonil, are registered on the Official List of 
Authorized Pesticides in Cuba [26] only for seed disinfection, there is 
evidence of their effectiveness primarily against the phytopathogenic 
fungi L. theobromae, F. maxonii, N. mangiferae [5,12], and Phaeoacre-
monium sp., [18] justifying their application in the chemical control 
of these fungal diseases in Cuban fruit trees [15,27-32]. However, it 
is necessary to validate the efficacy of each of these fungicides under 
field conditions in Cuban fruit production, in conjunction with envi-
ronmental toxicological research [33-35], as well as their cost-benefit 
analysis. This provides solid support for the alternation of these fun-
gicides with a wide variety of active ingredients to prevent the induc-
tion and selection of resistance in this range of phytopathogenic fungi 
associated with fruit production [36-38].

Based on in vitro results, the active ingredient with the greatest 
fungicidal efficacy in inhibiting mycelial growth of F. maxonii, F. so-

lani, N. mangiferae, Phaeoacremonium sp, and to a lesser extent that 
of [39] L. theobromae, was prochloraz, that completely prevented the 
mycelial growth of these first four fungi [12-15]. In opposite way, 
propamocarb was the least effective in inhibiting the in vitro myce-
lial growth of the phytopathogenic fungi evaluated, a result similar 
to that reported by Ferrer, et al. [19], when they evaluated it against 
L. theobromae, F. maxonii, and Fusarium sp. Other active ingredients, 
such as tebuconazole, were not effective against the five phytopatho-
genic fungi evaluated [13,15]. However, it is recommended for field 
control of these fungi with other fungicides such as Supreme E W 
(13.3 + 26.7); has low antifungal effectiveness and should therefore 
be removed from the list for chemical control of diseases caused by 
these phytopathogenic fungi [25,27]. Based on the trials conducted 
in this research, it is proposed to avoid the application of fungicides 
with more than one active ingredient without first demonstrating the 
individual effectiveness of each against fruit tree diseases caused by 
these phytopathogenic fungi [32-34]. Generally, seven days after the 
in vitro trial, supported by statistical analysis of the genera and spe-
cies of phytopathogens: L. theobromae, F. maxonii, F. solani, N. mangif-
erae, and Phaeoacremonium sp. 

Among the different fungicides evaluated in vitro, the most ef-
fective active ingredients in inhibiting mycelial growth of the phyto-
pathogens were tebuconazole + prochloraz, prochloraz, and fludiox- 
onil, followed by propiconazole and benomyl [22,27,36,37]. However, 
the ineffective ones were propamocarb, zineb, copper oxychloride, 
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azoxystrobin, fosetyl aluminum, tebuconazole, dimethomorph + 
mancozeb, and metalaxyl + mancozeb [33,35]. A global analysis of 
the in vitro effect of the active ingredients that were tested showed 
that practically around 50% of these have no or very little action on 
the development of their mycelia [26]. This makes it crucial to know 
the effectiveness of each fungicide, according to its chemical compo-
sition, before proceeding to its use as a way to avoid costly ecolog-
ical, economic and social effects [25,27,37]. These results coincide 
with those obtained by Ferrer, et al. [19], this research showed that 
of the 16 active ingredients tested against L. theobromae, F. maxonii 
and Fusarium sp only about four or five which ones, of these showed 
marked effectiveness against these fungi [14,19,22]. The results ob-
tained demonstrate the possibility of using the most efficient active 
ingredients against the main phytopathogenic fungi active in Cuban 
fruit growing as responsible for dead plants [20-24], provided that 
these are validated in the field among other studies and the use is ap-
proved by the National Registry of Pesticides from Cuban government 
[25,37], of those that require it. In this sense, it should be noted that 
all the fungicides tested, with the exception of Funchloraz, are autho-
rized in the list of authorized fungicides. 

Another issue to take into account is the way in that the fungi came 
into contact with the active ingredients of each fungicide [19,25]. The 
methodology tested in this work is one of those that most simulates 
what happens in practice, when a fungicide is applied and the prod-
uct remains in a solid-gas interface, just as it happens on the surface 
of a leaf or a fruit [19,21,22,26]. This method the poisoned medium 
method, widely used for these tests [14,19,21,22,26]. There is no sci-
entific publication that says that what the reviewers say is possible, 
regarding this there are negative criteria, since it is proposed that the 
agar can function as a chelate that masks the particles of the active 
ingredient and the fungus can grow without coming into contact with 
it [19-22]. There is no argument to say that the concentration varies 
and, in any case, if we talk about doses, it would be the same for each 
Petri dish, when removing the excess liquid [21,22]. It must be taken 
into account that in practice, the same thing happens on the leaf, the 
product also penetrates [24,25]. In any case, in vitro tests with fun-
gicides allow obtaining an indirect estimate of the practical value of 
the product [26-31], ignoring the interferences inherent to field ex-
periments [25,32]. While the major problems that exist in achieving 
good effectiveness when applying a fungicide [21,22], is the fact that 
there is not always a precise diagnosis of the phytophagic fungi agent 
or agents to be controlled, since the same active ingredient is not the 
more efficient in all cases [24-27]. This was demonstrated, for exam-
ple, in the present study, where benomyl was effective against L. theo-
bromae and not against F. maxonii [27] something also demonstrated 
by Ferrer, et al. [19]. For benomyl this is of interest since it has been 
described with some tendency to select races resistant to fungicides 
[26,27]. Resistance to fungicides is a first example of adaptation of 
a population to environmental changes, also known as evolutionary 
rescue [27]. Despite the demonstrated effectiveness of some active in-

gredients in inhibiting the mycelial growth of phytopathogenic fungi, 
several works [28-30] recommended efficient pruning and adequate 
cultural care to reduce the incidence of fungal diseases criterion that 
is shared by the authors [25,27,32].A product that is effective in vitro 
will not necessarily be effective in the field since factors such as de-
gradability, persistence, etc [27,32] influence its performance, howev-
er, if a product is not useful in vitro, it will hardly be useful in the field.

Technical Conclusions
•	 It was found that the most effective active ingredients in in-

hibiting mycelial growth in vitro were: L. theobromae, benomyl and 
fludioxonil; F. maxonii, chlorothalonil, propiconazole, fludioxonil and 
tebuconazole + prochloraz; F. solani, prochloraz and tebuconazole+ 
prochloraz; N. mangiferae, propiconazole, mancozeb, fludioxonil, 
tebuconazole + prochloraz, benimil, metalaxyl + mancozeb and 
prochloraz and for Phaeoacremonium sp, tebuconazole + prochloraz, 
fludioxonil and prochloraz.

•	 The most effective active ingredients in vitro against the 
main phytopathogenic fungi present in Cuban fruit growing were 
identified as: tebuconazole + prochloraz, prochloraz and fludioxonil, 
generally followed by propiconazole, benomyl, in opposite way, the 
least effective ones turned out to be: propamocarb, zineb, copper oxy- 
chloride, azoxystrobin, fosetyl-aluminum, tebuconazole, dimethomo- 
rph + mancozeb and metalaxyl + mancozeb.

Recommendations
Extend in vitro tests to conditions of experimental plots and fruit 

plantations.
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