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ABSTRACT – One of the main diseases occurring in clonal nurseries of Eucalyptus spp. is powdery mildew
caused by the fungus Oidium eucalypti. This work evaluated the efficiency of biological products based on
Trichoderma spp. and Bacillus spp. applied as preventive and curative treatments for the control of Oidium
eucalypti in clonal seedlings of E. benthamii Maiden et Cambage. Treatments were: Trichoderma harzianum
(THP), T. atroviride (TAI), T. harzianum (THE), Trichoderma spp. (TTA), Bacillus spp. (BNE), Sulfur (KUM),
Difenoconazol (SCO) and distilled water (AD). Treatments were applied preventively by spraying seven days
before inoculation of the pathogen, and in curatively, ten days after inoculation. Weekly evaluations of the
incidence and severity of the disease were done. The analyzed variables were: Disease Index (ID) and Incidence
(I), calculating the area under the disease curve (AUDPC) for each treatment. The results pointed BNE (Bacillus
spp.) and TAI (isolate T. atroviride) as effective preventive treatments and BNE (Bacillus spp.), applied curatively
for the control of O. eucalypti in E. benthamii seedlings, proving that treatments based on biological products
may be effective for controlling eucalyptus powdery mildew in clonal nurseries.

Keywords: Bacillus spp.; Forest production; Powdery Mildew.

CONTROLE PREVENTIVO E CURATIVO DE Oidium eucalypti EM MUDAS
CLONAIS DE Eucalyptus benthamii

RESUMO – Uma das principais doenças que ocorrem nos viveiros clonais de Eucalyptus spp. é o oídio causado
pelo fungo Oidium eucalypti. O objetivo deste trabalho foi avaliar a eficiência de produtos biológicos baseados
em Trichoderma spp. e Bacillus spp. aplicados na forma de tratamentos preventivos e curativos para o controle
de O. eucalypti em mudas clonais de E. benthamii Maiden et Cambage. Os tratamentos foram: Trichoderma
harzianum (THP), T. atroviride (TAI), T. harzianum (THE), Trichoderma spp. (TTA), Bacillus spp. (BNE), Enxofre
(KUM), Difenoconazol (SCO) e água destilada (AD). Estes foram aplicados preventivamente por pulverização
sete dias antes da inoculação do patógeno, e, de forma curativa, dez dias após a inoculação. Foram realizadas
avaliações semanais da incidência e severidade da doença. As variáveis analisadas foram: Índice de Doença
(ID) e Incidência (I), calculando-se a área abaixo da curva de progresso da doença (AACPD) para cada tratamento.
Os resultados evidenciaram BNE (Bacillus spp.) e TAI (T. atroviride isolado) como efetivos quando aplicados
preventivamente, e o tratamento BNE (Bacillus spp.) também efetivo em aplicação curativa para o controle
biológico de O. eucalypti em mudas clonais de E. benthamii, comprovando-se que tratamentos baseados em
produtos biológicos podem ser eficazes para controlar o oídio no eucalipto nos viveiros clonais.

Palavras-Chave: Bacillus spp.; Produção florestal; Oídio.
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1. INTRODUCTION

Eucalypt plantation in Brazil is intensive, and, in the
state of Rio Grande do Sul, it has occupied significant areas
of production. The plantations are established mainly with
cuttings from selected mother trees, using criteria that express
high productivity. According to a report by the Indústria
Brasileira de Árvores (IBÁ, 2017), the total area planted
with trees was 7.84 million ha in 2016, a growth of 0.8%
in relation to the previous year. The report also states that
eucalypt plantations occupy 5.6 million ha in the country
and, in the last five years, the growth of the eucalypt area

was 2.8% per year.

Among the species planted in the country,
Eucalyptus benthamii Maiden et Cambage presents
as peculiar characteristics its resistance to frost, good
stem shape, rusticity and fast growth, predominating
in clonal forest plantations in southern Brazil. Its
characteristics intensified the demand for seedlings,
demanding for in-depth studies on aspects relevant
to the species production in nursery conditions (Schultz,
2011). During the production of eucalypt seedlings
in nurseries, pathogen attacks are frequent, especially
those caused by fungi, which reduce the production
of seedlings, causing economic losses, depending on
the species attacked, time of the year (Santos et al.,
2001) and the stage of seedling development.

One of the main diseases causing damage in E.
benthamii clonal mini gardens is powdery mildew, caused
by the fungus Oidium eucalypti. This pathogen has
greater incidence in young leaves and shoots, occurring
mainly in greenhouse and clonal mini garden, causing
distorted leafs and over-sprouting of the plants, causing,
in more severe cases, death of the seedlings (Krugner
and Auer, 2005). Due to the high conidia dissemination
capacity, this fungus rapidly infects healthy ministumps,
causing infestation throughout the clonal mini garden.

The fungicide Priori Top©, composed of azoxystrobin
and difenoconazole, was recently registered in the
Ministry of Agriculture, Livestock and Supply for the
control of O. eucalypti in eucalypt plantation. However,
according to Campanhola and Bettiol (2003), alternatives
have already been proposed with cultural control, genetic
and natural products. Thus, other forms of control
can also be used, alternatively or in joint use, since
the best way to maintain a controlled pathogen population
is the combination of techniques, namely integrated
management.

An alternative to chemical control, for example, is the
use of biological control agents such as Trichoderma spp.
and Bacillus spp., which have been recommended as potential
biocontrollers of several plant pathogens, especially in the
last decades. The capacity of Trichoderma spp. of acting
as a biocontrol agent has been reported for more than 60
years, and many isolates are classified as plant symbionts
and actuators in the control of phytopathogens (Brotman

et al., 2010).

The species of the Trichoderma genus are among
the most studied antagonists and are found naturally
in different types of soil. They act against
phytopathogens by different mechanisms, such as:
antibiosis, nutrient and substrate competition,
mycoparasitism, cell wall degrading enzymes production,
plant growth promotion and resistance inducers (Harman
et al., 2004; Shoresh et al., 2005; Viterbo et al., 2005;
Vinale et al., 2008). Trichoderma spp. are used to control
important diseases such as those caused by Botrytis
cinerea (Sanz et al., 2005), Rhizoctonia solani (Ruocco
et al., 2009), Pythium ultimum (Montero et al., 2011),
Fusarium oxysporum (Carvalho et al., 2011) and
Moniliophthora perniciosa (Simões et al., 2012).

Bacillus species are antagonists of
phytopathogenic fungi and can be used in biological
control (Angonese et al., 2009). According to Bettiol
and Morandi (2009), within the genus Bacillus, the
species Bacillus subtilis and B. pumilus are able to
inhibit phytopathogenic bacteria and fungi. Bacillus
spp. have the ability to control diseases caused by
Fusarium moniliforme (Bacon et al., 2001),
Colletotrichum acutatum (Kupper et al., 2003), Erwinia
carotovora (Dong et al., 2004), Botrytis cinerea (Hang
et al., 2005) and Puccinia psidii (Raasch et al., 2012),
which cause great damage to the affected crops.

The objective of this work was to evaluate the
efficiency of biological products based on Trichoderma
spp. and Bacillus spp. applied preventively and curatively
to control Oidium eucalypti in tree cuttings of E.
benthamii.

2. MATERIAL AND METHODS

2.1 Place of experiments, seedlings origin and
inoculum

The experiments were done from January to March
of 2016 in a greenhouse belonging to the Laboratory



3

Revista Árvore. 2018;42(5):e420504

Preventive and curative control of...

of Plant Bacteriology of the Plant Protection Department
of the Federal University of Rio Grande do Sul (UFRGS),
in Porto Alegre, RS.

Cuttings of Eucalyptus benthamii with
approximately 90 days old were provided by CMPC
- Celulose Riograndense nursery’s company, located
in Barra do Ribeiro, RS (Geographical coordinates:
30°20’38.3" S 51°14’43.9" O). The seedlings were
immediately brought to the greenhouse, where they
were put in trays with 50 cm3 containers and maintained
with daily manual irrigation, moistening only the
substrate during the experiment.

The Oidium eucalypti isolate was obtained from
the clonal mini garden, a natural source of the pathogen
occurrence, belonging to the same company that supplied
the seedlings. The inoculum was kept in ministumps
that remained in a temperature-controlled room (23 ±
2ºC) and 12 h photoperiod. For the inoculation procedure,
in the ministumps and in the seedlings that received
the treatments, powdery mildew were collected from
leaves infected naturally in the clonal mini garden and
removed by surface scraping with the aid of a brush,
and were inoculated in the upper third of healthy
seedlings.

2.2 Preventive and curative treatments

Five biological control agents were tested as
treatments for preventive and curative control: Predatox®
(Trichoderma  spp.); Ecotrich® (Trichoderma
harzianum); Trichodel aéreo ® (Trichoderma
harzianum); Nemathel® (Bacillus spp.) and Trichoderma
atroviride liquid suspension of conidia. The latter was
isolated from Pinus sp. (Lazarotto et al., 2016). For
all biocontrol agents, the concentration of 107 conidia
mL-1 or CFU mL-1 was used. Two fungicides were used
as positive controls to compare the efficacy of biocontrol
agents: Kumulus®, (sulfur at 0.3 g 100 mL-1 of distilled
water); and Score®, (difenoconazole at 0.03 mL 100
mL-1 of distilled water), as well as a control treatment
using water (Table 1). Preventive treatments were
composed of 4 replicates of 6 seedlings for each treatment,
while curative treatments were composed of 4 replicates
of 10 seedlings for each treatment. Both experiments
were designed in a completely randomized design.

The same volume of suspension was used at the
concentration of 107 conidia or cells mL-1, and one drop
of Tween 80 was added. The dilution of each product

was determined from the concentration established
on the labels, except for the suspension of conidia
of T. atroviride, which was counted in a Neubauer
chamber. For fungicide Score® the recommended dose
for rose powdery mildew (Sphaerotheca panossa) of
the label of the commercial product was used (30 mL
100 L-1 of water), and for fungicide Kumulus®, Alfenas
et al. (2009) recommendation for eucalypt powdery mildew
(3 g L-1 of water) was used.

Treatment Acronym Composition Commercial
Brand

THP Trichoderma Predatox®

harzianum
THE Trichoderma Ecotrich®

harzianum
Biological TTA Trichoderma  aéreo®

spp.Trichodel
TAI Trichoderma Collection

atroviride  isolated
BNE Bacillus spp. Nemathel®

Chemical KUM Sulfur Kumulus®

SCO Difenoconazol Score®

Control AD Distilled water -
®Trade mark.

Table 1 – Description of the biological and chemical treatments
used for the control of powdery mildew in Eucalyptus
benthamii. Porto Alegre, RS, 2016.

Tabela 1 – Descrição dos tratamentos biológicos e químico
utilizados para controle do oídio em Eucalyptus
benthamii. Porto Alegre, RS, 2016.

The application of preventive and curative treatments
was performed by spraying with hand sprayers for
each product tested. Treatments were sprayed
preventively seven days before pathogen inoculation,
in the adaxial and abaxial faces of all leaves until runoff.
One week later, the pathogen was inoculated with a
brush by scraping conidia present on infected leaves,
followed by transferring them to the upper third of
the seedlings. The seedlings remained in a growth
chamber with a temperature of 23 ± 2ºC and 12 h
photoperiod, for 56 days.

The curative treatments followed the same procedure,
but were applied 10 days before the inoculation. Treatments
were applied in the adaxial and abaxial faces of all the leaves
until runoff, and the seedlings remained in greenhouse at
ambient temperature conditions for 37 days.

The severity of the disease in eucalypt seedlings
was evaluated weekly. The descriptive scale presented
in Table 2 was used for severity evaluation. The notes
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of this descriptive scale were used to calculate the
disease index (DI, ranging from 0 to 1), expressed by
the equation:Eq.1

in which Y is the note obtained in the scale, X
y

is the number of plants with Y note, X
t
 is the total number

of plants and h is the maximum value of the scale
(Mckinney, 1923).

Disease incidence was determined by the number
of infected seedlings weekly. Severity and incidence
values of each treatment were used to calculate the
area under the disease progress curve (AUDPC)
(Campbell and Madden, 1990), according to the formula
below:Eq.2

y
1
: evaluation note in time t

1

y
2
: consecutive evaluation note in time t

2

t
2
 – t

1
: interval in days between two consecutive

evaluations

For each variable analyzed, the average of the
data was calculated and the normality of the data was
confirmed. The analysis of variance was performed,
and the averages compared by Tukey’s test at 5%
probability using SAS 9.4.

3. RESULTS

A significant reduction of the DI with the treatments
TAI (Trichoderma atroviride) and BNE (Bacillus spp.)
was observed with the preventive treatments (Table 3).
All treatments reduced the incidence of the disease,
except TTA for AUDPC (DI), and TTA and THP treatments
that were statistically equal for AUDPC (I).

Regarding the Final incidence, evaluated 56 days
after inoculation, the control treatment (AD) presented
high disease incidence (83.3%), and was statistically
equal to the treatments SCO (87.5%) and TTA (95.8%).
The treatments with the lowest Final incidence were
TAI (29.2%) (T. atroviride), and BNE (41.7%) (Bacillus
spp.). This demonstrates that even if the fungicide
SCO is recommended for the control of other powdery
mildew species, it was not effective for the preventive

control of eucalypt powdery mildew. However, KUM,
at the recommended dose in the literature for the control
eucalypt powdery mildew, reduced disease incidence
in relation to the control. Nonetheless, it was less effective
than the previously mentioned biological treatments.

Score Description of Visual symptoms
disease severity

0 No symptoms Absent
1 Low infection Presence of mycelium of

 the fungus on the leaves,
without sporulation

2 Medium infection Sporulation on the first
pairs of leaves

3 High infection Deformation, shrouding
and leaf fall

Table  2 – Descriptive scale used to evaluate the severity
of powdery mildew in cuttings of Eucalyptus
benthamii. Porto Alegre, RS, 2016.

Tabela 2 – Escala descritiva utilizada para avaliar a severidade
de oídio em mudas clonais de Eucalyptus benthamii.
Porto Alegre, RS, 2016.

*Averages followed by the same letter in the columns are not different
by Tukey’s test at 5% significance. AD: Control; KUM: fungicide
Kumulus®; SCO: fungicide Score®; THP: Predatox® (T. harzianum);
THE: Ecotrich® (T. harzianum); BNE: Nemathel ® (Bacillus spp.);
TTA: Trichodel Aéreo® (Trichoderma spp.); TAI: T. atroviride.

Table 3 – Evaluation of the final McKinney Disease Index
(final DI), Final Incidence (Final I) and Area Under
the Disease Progress Curve (AUDPC) of DI and
I, data in percentage (%) of preventive treatments
applied by foliar spray in cuttings of Eucalyptus
benthamii for the control of Oidium eucalypti.
Porto Alegre, RS, 2016.

Tabela 3 – Avaliação do Índice de Doença de McKinney final
(DI final), da Incidência final (I final) e das Áreas
Abaixo da Curva de Progresso da Doença (AUDPC)
de DI e I, valores em porcentagem (%) dos tratamentos
preventivos aplicados via foliar em mudas clonais
de Eucalyptus benthamii para o controle de Oidium
eucalypti. Porto Alegre, RS, 2016.

Treatment DI AUDPC AUDPC I
final (DI) (I) final

AD 49.2A 694.7AB* 1560.4A 83.3A
KUM 45.5A 566.8ABC 1137.5AB 66.7AB
SCO 51.4A 422.9BCD 918.8ABC 87.5A
THP 46.4A 771.5AB 1647.9A 70.8AB
THE 44.4A 481.3ABCD 1108.3ABC 75.0AB
BNE 24.0B 278.5CD 612.5BC 41.7BC
TTA 53.6A 800.1A 1677.1A 95.8A
TAI 12.2B 126.4D 335.4C 29.2C

p Value < <0.000
 0.0001 <0.0001 <0,0001 1 
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The TTA treatment (Trichoderma spp.) obtained
the highest AUDPC values (800.1% and 1677.1%) for
disease severity and incidence (53.6% and 95.8%,
respectively), with no significant difference compared
to the others Trichoderma biological preventive
treatments, except TAI (Trichoderma atroviride). This
show that probably then could have different effects
on the action and effectiveness of biological agents
even if they are antagonists of the same genus. The
lowest values of AUDPC, severity and incidence, observed
in the TAI treatment (Trichoderma atroviride), confirm
its efficiency in the control of eucalypt powdery mildew,
when used preventively (Table 3).

Curative treatments to control Oidium eucalypti
showed that BNE (Bacillus spp.) had greater efficiency
(Table 4). This treatment showed the lowest values
of AUDPC for severity (394.2%) and incidence (798.8%).
For this last variable, it was statistically equal to the
chemical treatment KUM. In addition, it presented lower
final incidence of disease (10%) differing significantly
from the control and THP, TTA and TAI treatments

(Table 4). It is highlighted here difference in the behavior
of TAI (Trichoderma atroviride), since this treatment
(TAI) was similar in terms of efficiency with BNE in
a preventive way, which was not observed in the curative
treatments.

Fungicide treatments, SCO and KUM, also reduced
the incidence and, or, severity of powdery mildew in
eucalypt seedlings, although, they did not present
a significant difference compared to the biological
treatments.

4. DISCUSSION

The significant preventive and curative effects
of the biological treatments TAI and BNE applied to
the control of Oidium eucalypti make it possible to
establish alternatives for the control of this pathogen
in Eucalyptus benthamii seedlings. The efficiency of
BNE (Bacillus spp.) in preventive and curative control
of eucalypt powdery mildew may be associated to the
antimicrobial production, such as lipopeptides, which
may be of three types: fengicins, iturin and surfacins
(Ongena and Jacques, 2008) and several substances
that inhibit other microorganisms (Bettiol et al., 2005).

Bacillus subtilis acts directly or indirectly in the
control of plant diseases (Ongena et al., 2007;
Leelasuphakul et al., 2008). The direct antagonism exerted
against phytopathogens occurs through antibiosis,
synthesis of antimicrobial substances, parasitism,
competition for space and nutrients, and the synthesis
of volatile compounds (Leelasuphakul et al., 2008).
This may explain the action of BNE in the preventive
control of eucalypt powdery mildew. Bacillus species
have the ability to produce endospores that are resistant
to high temperatures and survive in adverse
environmental conditions (Collins and Jacobsen, 2003),
favoring their action as agents of biological control.
According to Kupper et al. (2003), generally,
microorganisms that act by antibiosis have broad
spectrum of action, so that the production of toxic
substances is more effective than any other mechanism
of action involved in the inhibition of fungi.

For eucalypt species, the reduction in disease
incidence caused by Puccinia psidii in two hybrids
of E. urophylla and E. grandis was significant for
one of the clones using treatments with inoculation
of Rizolyptus® (Bacillus subtilis) in minicuttings and
in the substrate with reduction of 28.1 and 40.1% of

Tratamento DI AUDPC AUDPC I
final (DI)  (I) final

AD 19.2ns 789.6*AB 1743.8AB 52.5A
SCO 16.7 685.0AB 1355.0ABC 30.0ABC

KUM 12.5 512.1AB 913.8C 17.5BC
THP 20.8 790.4AB 1981.3AB 57.5A
THE 16.7 654.6AB 1300.0BC 35.0ABC
BNE 6.7 394.2B 798.8C 10.0C
TTA 18.3 846.3AB 1953.8AB 45.0AB
TAI 24.2 966.3A 2011.3A 52.5A

p Valor 0.1774 0.0228 <0.0001 <0.0002

* Averages followed by the same letter in the columns are not different
by Tukey’s test at 5% significance. AD: Control; KUM: fungicide
Kumulus®; SCO: fungicide Score®; THP: Predatox® (T. harzianum);
THE: Ecotrich® (T. harzianum); BNE: Nemathel ® (Bacillus spp.);
TTA: Trichodel Aéreo® (Trichoderma spp.); TAI: T. atroviride.

Table 4 – Evaluation of the final McKinney Disease Index
(final DI), Final Incidence (Final I), and Area Under
the Disease Progress Curve (AUDPC) of DI and I,
data in percentage (%) of curative treatments applied
by foliar spray in cuttings of Eucalyptus benthamii
for the control of Oidium eucalypti. Porto Alegre,
RS, 2015.

Tabela 4 – Avaliação do Índice de Doença de McKinney final
(DI final), da Incidência final (I final) e das Áreas
Abaixo da Curva de Progresso da Doença (AUDPC)
de DI e I, valores em porcentagem (%), dos
tratamentos curativos aplicados via foliar em mudas
clonais de Eucalyptus benthamii para o controle
de Oidium eucalypti. Porto Alegre, RS, 2015.
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the disease compared to the control treatment. Reduction
of disease severity was obtained for the two clones,
by 45.9% for one clone and from 65.7 to 70.9% for the
other one (Raasch et al., 2012).

A study by Romero et al. (2004) reported four strains
of Bacillus subtilis as potential biocontrol agents against
powdery mildew caused by Podosphaera fusca, a
pathogen of cucurbitaceae. The relevant role of iturins
and fengicins in the antifungal activity and in the control
of the cucurbit powdery mildew has been demonstrated
(Romero et al., 2007b). In addition, these strains controlled
powdery mildew under greenhouse conditions and
demonstrated their fermentation potential for large-
scale production (Romero et al., 2007a). According to
Ashwini and Srividya (2014), Bacillus subtilis not only
produces antibiotics but also produces different types
of enzymes such as glucanase, chitinase, and cellulase,
which also play a very important role in the antagonistic
property through the mechanism mediated by lytic
enzymes.

The forms of action of antagonistic microorganisms
could be attributed to the different mechanisms of action
regarding biocontrol agents. Trichoderma species are
capable of acting through competition for space and
nutrients, production of volatile antibiotics and hydrolytic
enzymes such as chitinase and â-1,3-glucanase
(Chutrakul et al., 2008; Sharma et al., 2009). Hydrolytic
enzymes partially degrade the cell wall of the pathogen
and lead to parasitism (Kubicek et al., 2001). There
may also be a direct interaction between the pathogen
itself and the biocontrol agent, in the case of
mycoparasitism, which involves physical contact and
synthesis of hydrolytic enzymes, toxic compounds
and, or, antibiotics that act synergistically with the
enzymes. Fungi of the genus Trichoderma can even
exert positive effects on plants, with an increase in
their growth, in the case of application by biofertilization,
and also by stimulating plant defense mechanisms (Benitéz
et al., 2004).

Biological control agents are living organisms and
their activities depend mainly on the different
physicochemical conditions that are subjected. The
understanding of Trichoderma intraspecific genetic
diversity and its biocontrol mechanisms result in better
implementation of the selected isolates as biocontrol
agents (Benitéz et al., 2004). Also, the use of Trichoderma
spp., isolated in vitro and in vivo, is considered an
excellent biocontrol agents and has the advantage of

being less harmfull to humans (Melo, 1996) and does
not cause negative impacts on the environment (Patrício
et al., 2001), contrasting with the toxic action caused
by chemical fungicides. These studies reiterate the
results obtained with the present study in which the
treatment TAI (T. atroviride) showed a greater efficiency
in the control of eucalypt powdery mildew when
preventively applied.

Although the biological treatments THE, TTA,
TAI, THP and the chemical fungicide SCO did not show
significant differences from the control, the former are
still more advantageous, since these microorganisms
can promote plant growth, as already evidenced in
several studies (Amaral et al., 2017; Chagas et al., 2017;
Gonçalves et al., 2018). Carvalho Filho et al. (2008)
concluded that the isolate CEN 262 of Trichoderma
spp. provided greater index of development of shoots
in eucalypt seedlings. Some strains of Trichoderma
have the ability to endophytically colonize different
organs of the plant (Rubini et al., 2005; Silva et al.,
2006). In addition to controlling disease, it would be
possible to increase the production of minicuttings
in clonal eucalypt mini gardens, an effect that does
not occur with the use of chemical fungicides.

All the biological treatments applied both
preventively and curatively, reduced AUDPC.  A study
by Belan et al. (2013) using alternative treatments for
cucumber (Cumumis sativus L.) powdery mildew control,
observed that the treatment with distilled water used
as negative control obtained the lowest reduction of
the fungus population, except when compared to the
alcoholic extract of propolis treatment.

Several studies point out that chemicals are not
as effective in controlling diseases caused by Oidium
eucalypti. Picinini et al. (2003) using different fungicides
for the treatment of wheat seeds, observed that
difenoconazole, applied at the dose of 30 g a.i 100 kg-

1 seeds showed greater severity of powdery mildew
(Blumeria graminis f. sp. tritici) at 60 days after plant
emergence when compared to another active principle,
such as fluquinconazole. This demonstrates that a
chemical fungicide based on difenoconazole is not
efficient in the control of Oidium eucalypti and other
species of the fungus. As for Pavanello et al. (2015),
the fungicide difenoconazole controlled brown rot,
caused by the fungus Monilinia fructicola, until harvest,
presenting a 0.84% of rot incidence caused by the fungus,
whereas the control presented 10.2%.
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The results of the present study suggest that it
is possible to opt for the use of preventive and curative
treatments based on biological antagonists rather than
a chemical treatment, which may favor the increase
of disease incidence during growth of seedlings.
Biological treatments by spraying biological control
agents could be considered a viable alternative for
the control of powdery mildew, such as Oidium eucalypti
in replacement for the chemical fungicides that cause
genetic resistance to pathogens due to their frequent
use in the combat against a certain microorganisms,
besides leading to residual harmful effects for workers’
health and to the environment.

5. CONCLUSIONS

Biological treatments with Trichoderma atroviride
and Bacillus spp. can be applied preventively, and
the treatment based on Bacillus spp. can be applied
after the appearance of disease symptoms to control
Oidium eucalypti in cuttings of Eucalyptus benthamii
under controlled environment and greenhouse conditions.
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