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Abstract: Essential oils have been widely studied because they are natural sources
of substances that have antimicrobial properties. In fruit growing, especially in man-
go crop, anthracnose (Colletotrichum gloeosporioides) is considered the main disease
because it causes series of damages in the fruit production chain and, in this sense,
essential oils can be an option in this disease control. The objective of this study was
to evaluate the effect of essential oils obtained from the leaves of Cha-de-moca (Pectis
brevipedunculata) and Melosa (Dizygostemon riparius) in the in vitro and in vivo con-
trol of the C. gloeosporioides fungus, in seedlings and mango fruits. The in vitro bio-
assays were performed by testing the effect of different concentrations of essential
oils (0, 1, 2, 3 and 4 pl/mL) on the reduction of mycelial growth of the C. gloeosporioi-
des fungus. Additionally, the anthracnose control in mango seedlings (Tommy Atkins,
Constantina, Comum and Rosa cultivars) was evaluated by foliar application of essen-
tial oils at 4 pl/mL concentration. Disease control in fruits of the same mango cultivars
was evaluated at 3 pl/mL concentration of essential oils. The evaluation was carried
out by measuring the average diameter of the colonies, for the in vitro treatment,
and the lesions for the in vivo treatments, in two diametrically opposite directions.
There was a decrease in the fungus mycelial growth in all tested concentrations. There
was a decrease in the disease severity from the sixth day after the oils application in
Tommy Atkins cultivar seedlings, when treated with both essential oils at 4 pl/mL con-
centration. As for preventive treatments with fruits, it was observed that all cultivars
achieved a reduction in severity from 54.83% at 3 pl/mL concentration with the use
of both essential oils. Given the results obtained, it was observed that the essential
oils P. brevipedunculata and D. riparius can be a viable alternative in the anthracnose
control in mango culture.

Index terms: Dizygostemon riparius; Pectis brevipedunculata; Alternative Control;
Medicinal plants; Mangifera indica L.
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Potencial antifingico de oleos essenciais
de Pectis brevipedunculata e Dizygostemon
riparius no controle de antracnose em manga

Resumo: Os 6leos essenciais tém sido largamente estudados por serem fontes naturais de
substancias que possuem propriedades antimicrobianas. Na fruticultura, especialmente na
cultura de manga, a antracnose (Colletotrichum gloeosporioides) é considerada a principal
doenca por causar uma série de prejuizos na cadeia produtiva dos frutos, e, nesse senti-
do, os dleos essenciais podem ser uma op¢ao no controle desta doencga. O objetivo deste
trabalho foi avaliar o efeito dos 6leos essenciais obtidos das folhas de Cha-de-moca (Pectis
brevipedunculata) e Melosa (Dizygostemon riparius) no controle in vitro e in vivo do fungo
C. gloeosporioides, em mudas e frutos de mangueira. Os bioensaios in vitro foram realizados
testando-se o efeito de diferentes concentracdes dos dleos essenciais (0; 1; 2; 3 e 4 pul/mL)
sob a reducdo do crescimento micelial do fungo C. gloeosporioides. Adicionalmente, ava-
liou-se o controle da antracnose em mudas de manga (cultivares Tommy Atkins, Constantina,
Comum e Rosa), pela aplicagdo foliar dos dleos essenciais, na concentragdo de 4 pl/mL. O
controle da doenca em frutos das mesmas cultivares de manga foi avaliado na concentragao
de 3 pl/mL dos dleos essenciais. A avaliacdo foi feita pela mensuracdo do didmetro médio
das colbnias, para o tratamento in vitro, e das lesGes, para os tratamentos in vivo, em dois
sentidos diametralmente opostos. Houve diminui¢cdo do crescimento micelial do fungo em
todas as concentracdes testadas. Observou-se diminuicao na severidade da doenca a partir
do sexto dia apods aplicagao dos 6leos nas mudas de cultivar Tommy, quando tratada com
ambos os dleos essenciais, na concentragdo de 4 pl/mL. J4 para os tratamentos preventivos
com frutos, foi observado que todas as cultivares obtiveram reducdo da severidade a partir
de 54,83%, na concentracdo de 3 pl/mL, com uso de ambos os dleos essenciais. Diante dos
resultados obtidos, foi observado que os 6leos essenciais P. brevipedunculata e D. riparius
podem ser uma alternativa vidvel no controle de antracnose na cultura de manga.

Termos para Indexagao: Melosa; Cha-de-moca; Controle Alternativo; Plantas medicinais;
Mangifera indica L.

Introduction the carotenoid, carotene content and other

. . . vitamin sources (ZHENG et al., 2013).
Fruit growing has been reaching new lev- _
els every year and its full development evi- However, every year, about 28% of this cul-
dences an increase in the demand for con- ture is lost due to problems occurring in the
sumers for good appearance and quality post-harvest. One of the major losses causes
products, combined with the lower use of of this fruit is the susceptibility to fungal dis-

.. . eases, which anthracnosis stands out, caused
pesticides. Such factors have required great bv the Colletotrichum aloeosporioides Penz
attention by the producers regarding the y g p

h . in the frui ) fungus (HU et al., 2014). This is one of the
phytosanitary care in the fruits production o giseases that affect mango fruit after

and post-harvest phases (CERDENO, 2006; the harvest, whose symptoms manifest in
LIMA et al, 2015). Among the fruit species the form of dark coloring and circular format
most produced in Brazil, mango (Mangifera in the fruit peel, which evolve exceeding the
indica L.) stands out, a tropical fruit of soft peel reaching the pulp, resulting in reduction
taste and aroma, combined with an attrac- of the quality and shelf life (SANZANI et al.,
tive coloration and nutritional value due to 2016).



Among the main techniques used to mini-
mize the losses caused by the development
of these phytopathogens it has been used
resistant cultivars, cultural control, biologi-
cal control and chemical control through the
application of synthetic fungicides, which
still stands out as the main measure adopt-
ed (PHOULIVONG et al., 2010). However, the
broad use of synthetic products has resulted
in significant consequences and disadvan-
tages, including a sharp increase in carcino-
genicity, high and acute residual toxicity,
degradation and environmental pollution,
influence on the sensory characters of the
food and side effects in humans (SANTOS et
al., 2012; SHAO et al., 2015). Considering the
secondary problems caused by the use of
synthetic fungicides in the agroecosystems
and in the environmental scenario, new dif-
ferentiated segments and practices more
sustainable to the environment have been
studied (MORANDI and BETTIOL, 2019).
These segments aim to change the priorities
of the conventional agriculture systems, re-
ducing the dependence by chemicals prod-
ucts and other polluting inputs to the envi-
ronment, paying more attention to the use
of biological products in the agricultural sys-
tems (BETTIOL, 2010).

Associated to such sustainable practices,
the essential oils potential with antifungal
action has been widely investigated, they
are constituted of complex compounds
elaborated from the secondary plants me-
tabolites and with low toxity to humans
(RAUT; KARUPPAYIL, 2014). With this, stud-
ies have evidenced the efficiency of these
oils obtained from a wide range of botan-
ical species, in the control of post-harvest
diseases such as anthracnose in fruit plants
(BONALDO et al., 2007; LIMA et al., 2021).

In vitro control of C. gloeosporioides with
plant oils has been observed in several stud-
ies. Nobre and Marques (2021) evidenced
that clove essential oil, Caryophyllus aro-
maticus L., presented efficiency in the inhi-
bition of C. gloeosporioides mycelial growth
from the lowest tested concentration (107).
Sousa, Serra and Melo (2012), found prom-

ising results that corroborate the fungitox-
ic efficiency of essential oils and verified in
their research with ten essential oils tested,
that only the babacu oils (Attalea speciosa
Mart.), grape seed (Vitis vinifera L.) and al-
mond (Prunus dulcis L.) did not present ef-
ficiency in the C. gloeosporioides fungus
control. However, eucalyptus (Eucalyptus
glubulus Labill.), copaiba (Copaifera langs-
dorffii L.), coconut (Cocos nucifera L.), neem
(Azadirachta indica A. Juss), mint (Mentha
piperita L.) and pink stick, (Aniba rosaeodora
Ducke) oils presented excellent results inhib-
iting the C. gloeosporioides fungus mycelial
growth.

In this context, highlights the importance of
controlling phytopathogenic diseases with
the use of sustainable natural sources, which
promote greater food and nutritional secu-
rity, with more effective and less toxic sub-
stances for humans and the environment,
replacing synthetic chemicals (SHARMA et
al.,, 2017; LIMA et al., 2021).

This study presents the first result of the
antifungal potential of Chda-de-moca (P.
brevipedunculata) and Melosa (D. ripari-
us) typically tropical species as bioactive
agents to control anthracnose in mango.
P. brevipedunculata is a small size species,
with small leaves and yellow flowers, rich
in essential oil, but still little explored in
the phytopathogenic control scope (BRITO
and MARQUES, 2008). D. riparius is a new-
ly discovered species and little described in
the literature, making more studies involv-
ing this plant of paramount importance,
that is currently evaluated as endangered
according to the categories and criteria of
the International Union for Conservation of
Nature (SCATIGNA et al., 2019). Such stud-
ies thus fill in an existing gap in the scientif-
ic knowledge. Associated to this, this study
aimed to evaluate the effect of Cha-de-mocga
(Pectis brevipedunculata (Gardner) Sch.Bip.)
and Melosa (Dizygostemon riparius Scatigna
& Colletta) essential oils in the control of the
Colletotrichum gloeosporioides fungus in vi-
tro and in vivo, in mango seedlings and fruits
(Mangifera indica L.).



Material and Methods

Experiment location and obtainment
of the phytopathogen

The experiments were conducted in the State
University of Maranhdao — UEMA, Campus
Paulo VI, Sao Luis-MA. The C. gloeosporioi-
des isolate was obtained from mango fruit
Rosa cultivar, with anthracnose symptoms
and the pathogen isolation of the symptom-
atic tissue was done in Petri plates contain-
ing the PDA culture medium (potato-dex-
trose-agar) with 250mg/L of chlorampheni-

col (Figure 1). The plates were incubated in
the BOD incubator under 12h of light, with
average temperature of 25+2°9C. After the
growth, it was realized morphological identi-
fication and pathogenicity test of the fungus,
this was stored in test tubes, in refrigerator
and was deposited in the Mycotheque “Prof.
Gilson Soares da Silva” — SISBIO n? 5991355,
with the MGSS—426 record where the mo-
lecular confirmation of its identification as
belonging to the C. gloeosporioides complex
based in the ITS region.

Figure 1. Mango fruit (Rosa cultivar) with Anthracnose symptoms collected in Sao Luis do Maranhado
(A); Colletotrichum gloeosporioides colony in the PDA culture medium (B); Hyphae and conidia of C.
gloeosporioides observed in light microscope (40x of increase) (C). Source: (Sdo Luis, 2021).

Collecting plant material and
extracting essential oils

Essential oils were extracted from P
Brevipedunculata and D. riparius leaves
following the methodology described by
Branddo et al. (2020). The extractions were
performed in the UFMA Chemistry labora-
tory. The extraction process was by hydro-

distillation with Clevenger device modified
and adopted by the Brazilian Pharmacopoeia
(AKISUE, 1983). The extraction time was
approximately three hours. The samples
of the essential oils were submitted to gas
chromatography analysis coupled to mass
spectrophotometer (CG-EM QP2010 Plus),
Shimadzu brand, using a DB-5MS capillary



column (30m x 0.25mm x 0.25um), which
indicated the chemical composition and ma-
jority component of each essential oil. After
the extraction, these were placed in sealed
ampoules, identified and kept in refriger-
ator at 4°C until the moment of the bioas-
says installation. The oleic capacity of the
studied species was calculated according to
Monteiro et al. (2021) through Equation 1:

Yield=v , .,/ BLU (g)x 100

(Equation 1)
Where: BLU is calculated by Equation 2:

— _ 0
BLU=m plant material ( plant material x % humidity)

(Equation 2)

Essential oils effect in the C.
gloeosporioides mycelial growth

The bioassays were installed in Petri plates
with concentrations of 0, 1, 2, 3, and 4, ul/
mL of the essential oils from P. brevipedun-
culata and D. riparius leaves in two distinct
bioassays. Predetermined concentrations of
the essential oils were added to the found-
ing culture medium (PDA Himedia®). Disks
of 5 mm in diameter containing C. gloeospo-
rioides cultures with 7 days of growth were
transferred to the center of the plates with
means containing the essential oils. The in-
oculated plates were sealed and kept in the
BOD incubator under 12h of light, with aver-
age temperature of 25+22C. The evaluation
was performed by the measurement of the
average diameter of the colonies in two di-
ametrically opposite senses, with regular
intervals of 24 hours for ten days. From the
values obtained from the average diameter
of the fungal isolate was calculated the my-
celial growth speed index (MGSI), adopting
the formula described by Maia et al. (2015).

MGSI = (D - Da) /N

Where: D= current average diameter of the
colony; Da= average diameter of the colony
in the previous day; N= number of hours or
days after transfer of the mycelium disk to
the plate with the treatment.

The experimental design adopted was en-
tirely randomized, with five essential oils
concentrations and six repetitions, each Petri
plate constituted a repetition. The tests were
performed twice to confirm the stability be-
cause it is living organisms. The data were
submitted to the variance analysis (ANOVA)
and Tukey test at 5% of probability, using the
R Studio version software (2020).

Essential oils in anthracnose control
in Mango seedlings

Seeds of Tommy Atkins, Constantina,
Comum and Rosa mango varieties were
planted in 5 L pots containing soil and au-
toclaved tanned manure, in the 3:1 propor-
tion, maintaining one seedling per pot, and
coverage fertilization was performed at 60
days according to the recommendation for
the culture (FONSECA and BORGES, 2021).
The pathogen inoculation was performed
90 days after the seed germination, by the
inoculation method of the fungus mycelium
discs in the leaves. The seedlings were wa-
tered twice a day during the experiment un-
til the completion of the work steps in the
greenhouse (MENEZES and ASSIS, 2004). For
the inoculation, the MGSS - 426 isolate of C.
gloesporioides was cultivated in Petri plates
in the same conditions described previous-
ly. During inoculation, 5 mm diameter discs
containing fungal growth were placed on
lesions performed in the foliar surface, the
control was inoculated only with PDA discs,
and the seedlings kept in humidity chamber.
After 48 hours the P. brevipedunculata and
D. riparius essential oils in concentration of 4
ul/mL were pulverized individually in all the
seedlings’ leaves. Soon after the application
of the treatments, the seedlings returned to
the humidity chamber for another 48 hours,
and then they remained in the greenhouse
for the evaluation of the symptoms.

The disease severity in the inoculated leaves
(lesion diameter) was evaluated at 3, 6, 10
days after the inoculation with the aid of a
digital caliper. Three repetitions were per-
formed for each treatment, each repetition
composed of a seedling, where five leaves
were inoculated in two points, totaling ten



inoculation points per repetition. The data
were submitted to the Shapiro-Wilk nor-
mality test, and the means compared by the
Tukey test at 5% of probability using the R
Studio version software (2020).

Essential oils in the anthracnose
control in mango fruits

Tommy Atkins, Constantina, Comum and
Rosa healthy fruits were acquired in the in-
termediate maturation stage without the
presence of lesions. Initially the fruits were
washed in tap and soap water, then im-
mersed in sodium hypochlorite solution 2%
(v/v) for 1 minute, and again washed three
times in sterile distilled water.

After the assepsia, the fruits remained in
room temperature until they were complete-
ly dry. After the drying, the fruits were dived,
for 1 minute, in concentration of 3 pl/mL of
P. brevipedunculata or D. riparius essential
oils, following an entirely randomized de-
sign, with factorial arrangement composed
of three treatments (control, P. brevipedun-
culata essential oil and D. riparius essential
oil) and cultivars evaluated (Tommy Atkins,
Constantina, Comum and Rosa), with four
repetitions per treatment, each repetition
composed of a fruit with two inoculation
points. The experiments were performed
twice. The controls were immersed only in
distilled water. Tween 80® 1% was used to
solubilize the oil in the water for the treat-
ments application.

After the period of 1 hour after immersion
in the essential oils, the fruits in room tem-
perature were inoculated with C. gloeospo-
rioides, performing holes with five point
awl (5mm in diameter) in the depth of ap-
proximately 2mm in two locations (apex /
base sense) of the fruits being subsequently
placed on the lesions, discs (5mm in diam-
eter) containing fungus mycelium. The fruits
were placed in plastic trays, and submitted
to humidity chamber for 72 hours in room
temperature. After this period, the humidi-
ty chamber was removed and the fruits re-
mained in plastic containers for six days for
the evaluation of the symptoms.

The lesions diameters were determined dai-
ly for six days after the inoculation. In the
last evaluation day, a transversal cut was
performed at 4 cm in the fruits to visually
evaluate the lesion depth in the pulp. The
data were submitted to the variance analysis
(ANOVA) and Tukey test at 5% of probability,
using the R Studio version software (2020).

Results and Discussion

Identification of the majority
components of the P. brevipedunculata
and D. riparius essential oils

The yield in the extraction of the essential oils
was of 1.5% for both studied species, similar
to the observed in other studies (BRANDAO
et al., 2020; OLIVEIRA et al., 2011).

The oil from P. brevipedunculata leaves pre-
sented the citral substance, a monoterpenic
aldehyde derived from the mixture of the
geranial and neral isomers, as the majority
components, representing approximately
76% of the plant oil in natura. Results sim-
ilar to the Oliveira and Berbert, (2011) that
obtained the citral (neral and geranial) as the
majority component of P. brevipedunculata.
It is known that this compound interferes
in the biological processes that involve the
electron transfer and reacts with compounds
containing nitrogen (for example, proteins
and nucleic acid) inhibiting the growth of
phytopathogenic fungi (GUPTA, 2008).

In the D. riparius essential oil, the fenchil and
fenchol acetate compounds were observed
as the majority components. Menezes et al.
(2018) evidenced the same majority com-
pounds in the D. riparius essential oil indicat-
ing an effective action against the Aedes ae-
gypti larvae. However, there are no reports
in the literature on studies performed for
the phytopathogen control with D. riparius
oil, however the fenchil acetate compound
can be observed as the majority compound
in the oils of other plant species with proven
biofungicidal potential (XAVIER et al., 2021).

According to Compagnone et al. (2010), the
composition and cytotoxic activity of maravu-
vuia leaves (Croton matourensis Aubl.) essen-



tial oil were successful in inhibiting the fungus
Candida albicans var. stellatoidea, having fen-
chil acetate (25.3%) as the majority constitu-
ent, as well as metileugenol (14.2%), isoele-
micin (11.3%) and elemicin (7.6%).

Effect of P. brevipedunculata and
D. riparius essential oils on C.
8loeosporioides mycelial growth

The essential oils tested proved to be effi-
cient in the fungistatic control of C. gloeospo-
rioides from the first day evaluated. There
was reduction in the colonies diameter in

the presence of P. brevipedunculata and D.
riparius evidencing a relationship “depen-
dent dose” with the concentrations of the
essential oils (Table 1).

C. gloeosporioides fungus presented low-
er mycelial growth in the concentration of
4ul/mL, showing greater sensitivity in the P.
brevipedunculata oil. The mycelial growth
speed index (MGSI), showed that the in-
crease of the oils concentration promotes a
gradual and significant decline in the myceli-
al growth (Table 1).

Table 1. Mean diameters and mycelial growth speed index (MGSI) of C. gloeosporioides colonies in
the PDA culture medium with concentrations of 0 to 4 uL/mL of Dizygostemon riparius and Pectis
brevipedunculata essential oils. Source: (Sdo Luis, 2021)

ESSENCIAL OIL COLONY DIAMETER (MM)
(alfmL) Dizygostemon riparius MGSI Pectis brevipedunculata MGSI
0 72.8+6.1a 7.2+0.6 72.8+6.1a 7.2+0.6
1 68.8+ 4.3 b 6.5+0.4 64.9+1.8b 6.9+0.1
2 61.9+4.1b 6.5£0.4 58.3x0.5¢ 6.4£0.0
3 57.8+£3.0b 6.3+0.3 50.5+04 ¢ 6.1x0.0
4 418+6.1¢c 5.910.6 39.9+0.1d 5.7+0.0

*Averages followed by the same letter in the columns do not differ among themselves by the Tukey test at 5 % of

probability.

Several authors, such as Pedroso et al.
(2009), Ali et al. (2016) and Pastana et al.
(2016), evidenced the antifungal potential
of the essential oils in the C. gloeosporioides
in vitro, due biofungicidal action present,
derived from the secondary metabolism ob-
served in the P. brevipedunculata oil.

In studies in C. gloeosporioides control,
Schwan-Estrada et al. (2000) reported a pos-
itive action in the mycelial growth inhibition
and sporulation of several phytopathogenic
fungi due to the antifungal potential in the
in vitro treatments with raw extract and the
marjoram (Origanum majorana L.) essential
oil that present the same majority compo-
nents present in the P. brevipedunculata oil.
Linde et al. (2010) observed that the same
majority compound (citral) presented satis-
factory results in the control of phytopatho-
genic fungi including the C. gloeosporioides
fungus, where they found the complete in-
hibition of C. gloeosporioides at a concentra-
tion of 3 pL/L.

Effect of P. brevipedunculata and
D. riparius essential oils on severity
reduction of C. gloeosporioides in
mango seedlings

For the tests with seedlings kept in the
greenhouse the results show that there was
no statistical difference in the treatments
with both essential oils three days after
the inoculation (data not shown). However,
in the case of the different cultivars at
the sixth and tenth day, there was signifi-
cant statistical difference, highlighting the
Tommy Atkins cultivar that presented great-
er severity when compared to the other
cultivars (Table 2).

In the evaluation at the sixth day after the
inoculation, it was possible to evidence
that the P. brevipedunculata oil differed
statistically from the control in the an-
thracnose control in the Tommy Atkins cul-
tivar showing reduction of the disease se-
verity (Table 2).



Table 2. Mean diameters (mm) of Colletotrichum gloeosporioides lesions in Tommy Atkins,
Constantina, Comum and Rosa seedlings at the sixth and tenth day treated with 4ulL/mL of Pectis
brevipedunculata and Dizigostemon riparius essential oils.

CULTIVAR
Control

Tommy 151+ 3.0 Aa
Constantina 11.7+ 3.2 Ba

Six days
Comum 9.8+ 0.2Bb
Rosa 9.5+ 0.2 Ba
Tommy 16.1+ 2.8 Aa
Constantina 12.8+ 3.1 Ba

Ten days
Comum 10.1£0.2Bb
Rosa 9.6+0.1Ba

DIAMETER OF LESIONS (MM)
Dizygostemon riparius Pectis brevipedunculata
12.6% 1.4 Aab 9.5+ 2.0Bb
9.5+ 1.0Ba 9.7+ 1.7Ba
9.7+ 1.1Bb 18.1£4.2 Aa
8.3+ 0.4 Ba 10.1£ 0.8 Ba
10.0+£ 1.4 Ab 13.7+ 1.8 Bab
10.1£ 0.9 Aa 10.1+ 1.8 Ba
9.7+ 1.1ABb 19.4+ 4.4 Aa
8.4+ 0.4 Ba 10.0+ 0.7 Ba

* Averages followed by the same letter do not differ statistically among themselves, capital in the
column and lowercase in the line, by the Tukey test at 5% of probability.

However, the application of P. brevipeduncu-
lata essential oil resulted in the development
of anthracnose lesions superior to the con-
trol treatment in Comum mango seedlings.
The majority compound of this oil is citral,
the same evaluated by Moura (2010) that,
in researches with lemon grass essential oil
(Cymbopogon citratus L.) in the anthracnose
control in yellow passion fruit, observed that
there was an increase in the severity of C.
gloeoesporioides in fruits in 79.3% compared
to the control.

Constantina and Rosa mango cultivars did
not present statistical differences among the
essential oils treatments and the control.
Corroborating with this research, Fonseca
et al. (2019) found little effectiveness of es-
sential oils in the curative control of anthrac-
nose in the Rosa cultivar, probably explained
by the low translocation capacity in the in-
terior of the infected tissues of the plant;
however, the level of severity of the disease
remained stable, preventing it from evolving
causing more damage.

As for the severity evaluations, at the tenth
day after the inoculation it was observed that
the D. riparius essential oil acted significantly
in the reduction of the severity caused by the
C. gloeosporioides fungus when compared
to the control in Tommy Atkins mango (Table
2). For the mango seedlings Constantina and

Rosa there was no statistical difference. Just
as at the sixth day, the severity averages in
the Comum cultivar remained higher when
compared to the control.

During the evaluations was evidenced a
sharp leaf fall from the fourth day in both
treatments with essential oils, being of
greater intensity in the treatments with the
D. riparius oil. According to Branddo et al.
(2020), no other essential oil with high fen-
chil and fenchol acetate content was previ-
ously found in the literature. This can be a
factor that justifies the high phytotoxicity
caused in seedlings and fruits, when treated
with D. riparius essential oil. This essential
oil is presented with low polarity and with
high hydrophobic character, which tied to
high waxiness in leaves and fruits hinders
the diffusion of the essential oil.

Effect of P. brevipedunculata and D.

riparius essential oils on the severity
of Colletotrichum gloeosporioides in
mango fruits

The concentration of 3 pl/mL of the essen-
tial oils was chosen to be applied in mango
fruits, since higher concentrations caused
phytotoxicity in the seedlings and fruits. It
was observed that both essential oils re-
duced the severity caused by C. gloeospo-
rioides, with significant differences among
the treatments in all cultivars evaluated



(Figure 2). These results corroborate with
other studies in which the use of essen-
tial oils decreased the post-harvest dete-
rioration in several fruits, such as banana
(Musa spp.) (VILAPLANA et al., 2018), pep-
per (Capsicum annuum L.) (HONG et al.,
2015) and strawberries (Fragaria vesca)

mmm Control

(CAMPOS-REGUENA et al., 2017). According
to Ben-Jabeur (2015), these results are pos-
sibly related to the stress caused by sub-
stances present in the essential oils, which
stimulates the production of phenolic and
peroxidases that will act in the defense
against the phytopathogen.
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Figure 2. Mean diameter of lesions (mm) of C. gloeosporioides in mango fruits Tommy Atkins,
Constantina, Comum and Rosa treated with 3uL/mL of Pectis brevipedunculata and Dizigostemon
riparius essential oils six days after inoculation. Source: (Sdo Luis, 2021). Averages followed by the
same letter do not differ significantly among themselves (Tukey at 5% of probability). The bars rep-

resent average standard error.

The tests with D. riparius essential oil pre-
sented the lowest severity averages in all the
treatments evaluated (Figure 2). Studies such
as the ones of Fonseca et al. (2019) observed
also in mango culture that noni (Morinda cit-
rofolia Linn) essential oil presented itself ef-
ficient in the preventive control of the sever-
ity from the concentration of 2 %. It is worth
noting that, after the end of the evaluation
period of 6 days, the fruits were cut to the
middle for a visual evaluation of the lesion
depth and both treatments with the essen-
tial oils were effective reducing significantly
the lesion in the fruit pulp. However, the best
results were observed in the Tommy Atkins
mango fruits treated with D. riparius essen-

tial oil, which presented a significant reduc-
tion in the lesion depth when compared to
the other treatments (Figure 3). The control
mango fruits were the ones that presented
greater lesion depth and greater damage
in the fruit pulp, visually differing from the
treatments with both essential oils.

Studies conducted by Guimardes (2016)
observed that lemon grass essential oil
(C. citratus) in ‘Palmer’ mangos inoculat-
ed with C. gloeosporioides had lower le-
sion diameters from the treatment of 2%
of the essential oil, besides lower fresh
mass losses and lower damage in the fruit
surface at the end of the storage period in
room temperature.



4 f
/ 4

Control

Control

Dizigostemon riparius

Dizigostemon riparius  Pectis brevipedunculata

Pectis brevipedunculata

Figure 3. Cross-sectional cut of Tommy Atkins mango cultivar evidencing the reduction of the an-
thracnose severity in the pulp and fruit surface with the use of Dizigostemon riparius and Pectis
brevipedunculata essential oil. Source: (Sdo Luis, 2021).

Santos et al. (2018) observed that the ef-
fect of a cassava starch coating associ-
ated with clove essential oil for papaya
fruits coating, presented efficient result
for the anthracnose injury growth con-
trol. Evidencing thus that the essential oils
when incorporated to other substances
can maintain their antifungal effect, not
only in pure or diluted state, but in also
having an effective action when combined
with other substances for the formation of
bio products.
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