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Abstract

Alternaria brown spot is considered the main disease of tangerines in the
State of Paraiba. The objective of work was to evaluate vegetal tinctures from
bitter melon (Momordica charantia) and guava (Psidium guajava) leaves, as
an alternative control for Alternaria brown spot in tangerine. The effects of
vegetal tinctures were tested in leaves and fruits (detached) of tangerine
“Dancy” inoculated with tangerine pathotype of Alternaria alternata. The ef-
fect of tinctures on mycelium growth and spore germination of the pathogen
was tested. Tinctures at 20% concentration promoted reduction of disease
severity. A reduction of 80% in the diameter of leaf lesions was observed for
bitter melon tinctures and 75.3% for guava tinctures. In fruits, the reduction
was 48.4% (bitter melon tinctures) and 43.3% (guava tinctures). Guava tinc-
tures, starting at a concentration of 5%, inhibited 100% of mycelium growth
of tangerine pathotype of A. alternata, while the use of bitter melon tinctures
inhibited 100% of mycelium growth starting at a concentration of 10%. The
greater sensitivity to tinctures observed when these were added to the culture
medium when compared to inoculation in leaves and fruits may be explained
due to the higher exposition of the pathogen to the active principle when the
vegetal tinctures were added to the culture medium, than when tinctures were
sprayed over the vegetal surface in fruits and leaves. The number of germi-
nated spores decreases 76.7% and 82% when using tinctures from guava and
bitter melon (20%). Tinctures from bitter melon and guava are potential tools
for alternative management of the Alternaria brown spot in tangerine “Dancy”.
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1. Introduction

Brazil is the biggest citrus fruit production country in the world, with promi-
nence to the Southeast region and the State of Sao Paulo as the major Brazilian
citrus fruit producer [1]. In Brazil, the main producing regions in a decreasing
order are the Southeast, South, Northeast, Central-West and North region [2].

Alternaria brown spot caused by the fungus Alternaria alternata pathotype
tangerine is considered the main disease of tangerines in the State of Paraiba,
Brazil [1] [3] [4]. The pathogen infects young leaves, fruits and branches causing
necrotic lesions with a yellowish halo [5].

The common approach to disease control consists in the use of contact and
systemic fungicides [4] [5]. The employment of such agro-toxics in the field se-
lects resistant lineages of the pathogen against the chemical substances used, be-
sides the environmental harm due to the accumulation of such residues [6].

Due to the potential and real damages caused by the use of agro-toxics, the
development of alternative approaches and methods to plant disease manage-
ment is required. Among these alternatives, the use of vegetal tinctures, extracts
and oils may be potentially interesting. The use of such products is auspicious
for plant disease control, especially when considering the fact that plants possess
the ability to produce different secondary metabolites that may have direct anti-
microbial activity and/or induce plant resistance [6].

Among the plants being tested to control plant pathogens, bitter melon and
guava may be mentioned among plants having anti-microbial natural constitu-
ents. Bitter melon produces antimicrobial substances such as tannins, flavones,
xanthones, flavanonols, leucanthocyanidins and catechins, found in the extracts
of this plant [7]. Guava also produces antimicrobial substances such as flavono-
ids, steroids and tannins found in methanolic extracts of the plant [8].

Due to the requirement of an ecologically alternative to the management of
the Alternaria brown spot, the objective of this work was to evaluate the control
of the disease in tangerine “Dancy”, using vegetal tinctures from leaves of bitter

melon and guava.

2. Materials and Methods

2.1. Inoculum Isolation and Preparation of Vegetal Tinctures

Alternaria alternata pathotype tangerine was isolated from symptomatic fruits of
tangerine “Dancy” in Petri dishes containing Potato Dextrose Agar (PDA) growth
media at 25°C for seven days.

Vegetal tinctures were obtained after drying plant leaves at 60°C in oven.
Dried leaves were milled. Vegetal tinctures were obtained after maceration of the
dried milled leaves (200 g) in 70% ethyl alcohol (800 mL) at laboratory temper-
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ature for 48 h. Tinctures were gauze filtered and stored in glass vials away from

the sunlight.

2.2. Evaluation of Tangerine Fruits

Two experiments were performed in order to evaluate tinctures to preventive
control of the disease in tangerine “Dancy” fruits: 1) evaluation of tinctures from
leaves of bitter melon (Momordica charantia) and guava (Psidium guajava) at a
concentration of 20% and 2) evaluation of tinctures at concentrations of 0%, 1%,
5%, 10% and 20%.

In the first experiment, healthy fruits of tangerine “Dancy” were washed in tap
water and dried. Then treatments were applied on these fruits by spraying 26 mL
of each tincture, separately. Then, fruits were wounded with the aid of a needle
(3 mm depth) and a 4 mm diameter disc of the patogen’s culture in BDA (seven
days old) were placed over the wound. Separate fruits were set in open Petri
dishes (9 cm) containing cotton moistened in distilled-sterilized water before
being placed into plastic bags at room temperature (25°C = 2°C). Wound
growth was evaluated 48 h, 96 h and 120 h after inoculation (hai). The first expe-
riment was performed under a completely randomized design with five treat-
ments: 1) bitter melon tincture, 2) guava’s tincture, 3) inoculated control and 4)
control without inoculation and four replicates.

In the second experiment the same methodology described was used but with
ten replicates for each treatment, using tinctures from bitter melon and guava,
independently. Different concentrations of the tinctures were used for the evalu-
ation of different fungitoxic concentrations below the concentration of 20%.

The following tincture concentrations were evaluated: 1) 1%, 2) 5%, 3) 10%, 4)
20%, 5) inoculated control and 6) non inoculated control. Disease severity was
evaluated 48 hai. The period of 48 hours after inoculation was used to standard-

ize the evaluation with the evaluation period of the leaves.

2.3. Evaluation in Tangerine Leaves

Two experiments were set to evaluate the preventive control of the disease in
leaves of tangerine “Dancy” using vegetal tinctures from bitter melon and guava
leaves. In the first experiment tinctures were evaluated at a 20% concentration,
while in the second the concentrations of 0%, 1%, 5%, 10% and 20% were eva-
luated. In the first experiment, young healthy tangerine leaves were sprayed with
1 mL of each vegetal tincture, separately. Leaves from the inoculated and non-
inoculated control treatments were sprayed with distilled-sterilized water. After
spraying leaves (placed in Petri dishes) the pathogen was inoculated using a cul-
ture media disc (4 mm diameter) on the surface of wounded leaves. To evaluate
the different vegetal tincture concentrations (0%, 1%, 5%, 10% and 20%) the
same methodology described in the first experiment was used. The experiments
were implemented under a completely randomized design with ten replicates.

Leaves were set in Petri dishes in humid chamber at room temperature (25°C £
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2°C). In the first experiment the treatments tested were: 1) bitter melon tincture,
2) guava’s tincture, 3) inoculated control and 4) non-inoculated control. In the
second experiment tinctures were evaluated separately, testing tinctures with
concentrations of: 1) 1%, 2) 5%, 3) 10%, 4) 20%, 5) inoculated control and 6)
non-inoculated control. The length of the lesions was evaluated 48 hai.

2.4. Evaluation of Mycelium Growth

The evaluation of effect of tinctures over the pathogen’s mycelium growth was
performed in two experiments: 1) tinctures were tested at 20% concentration
and 2) tinctures were tested at concentrations of 0%, 1%, 5%, 10% and 20%. In
experiment (1), tinctures from leaves from bitter melon and guava were added to
PDA medium at a concentration of 20% in Petri dishes. Then, a 4mm disc from
each of the five pathogen’s isolates, were placed in the center of the Petri dish
separately. Mycelium growth of the isolates was evaluated after 48 h incubation
at 25°C £ 2°C. In experiment (2), concentrations of 1%, 5%, 10% and 20% of
vegetal tinctures were tested, according methodology described for the first ex-
periment, using only one isolate from A. alfernata pathotype tangerine. Evalua-
tions of mycelium growth were performed 96 h after transfer of mycelium, at the
same incubation conditions. The experiments were completely random designed,

with five replicates per treatment.

2.5. Evaluation of Germination Inhibition

In order to evaluate the ability to inhibit conidial germination of the pathogen,
the method according Canihos [9] for spores’ production was used. A. alternata
pathotype tangerine conidia were collected after 7 days incubation in Petri dish-
es containing sporulation medium (30 g CaCO;, 20 g dextrose and 20 g agar per
1000 mL). To collect conidia 5 mL of distilled and sterilized water were added to
each Petri dish, slightly scratching colonies with the aid of a glass Drigalsky spa-
tula. The conidial suspension was calibrated with the aid of a Neubauer chamber
to a concentration of 2.4 x 10° spores/mL. The evaluation for germination inhi-
bition by tinctures from leaves of guava and bitter melon in different concentra-
tions (1%, 5%, 10%, 15% and 20%) was performed in Kline dishes (60 x 80 mm)
filled with agar-water medium (500 pl). Elisa plate was used to expose the sus-
pension of conidia to the tinctures for 60 minutes. Then, 20 pl of the suspension
were simultaneously placed in the Kline dishes. Distilled autoclaved water was
used as control. Kline plates were conditioned in Petri dishes at room tempera-
ture (maximum of 26°C and minimum of 20°C) in the dark.

The experiment was performed under a completely randomized design with
six replicates. Each tincture was evaluated in an experiment. The evaluation was
done 24 h after deposition and incubation of the spores’ suspension. The num-
ber of germinated spores, in a total of 100 spores was evaluated per replicate. A
germinated spore was defined as one having the length of the germination tube

longer that the spore’s length.
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A variance analysis was used for quantitative data and the Shapiro-Wilk test
was used to verify data normality, where the means were compared by the Tukey
test at 5% probability. Relating quantitative data, the variables were analyzed in
function of the tincture’s concentration (1%, 5%, 10% e 20%) by means of a po-
lynomial regression. To the best fitting model the following criteria were
adopted: significant regression (p < 0.05), significant t test for all the parameters
of the equation, determination coefficient and biological explanation. To com-
pare tincture means regarding the control a Dunnett test at 5% probability was
performed.

All statistical analysis were done with the aid of the software R’ [10] and Sig-
maPlot 12.0 [11], using the last one to also obtain the graphics.

3. Results and Discussion

According results from variance analysis, the use of tinctures from bitter melon
and guava leaves at 20% concentration had a significant effect over the lesion
growth caused by A. alternata pathotype tangerine in fruits for all evaluated pe-
riods (48 h, 96 h and 120 hai). A growth reduction of 17.7% and 46.6% at 48 hai;
47.6% and 67.7% at 96 hai, 45.4% and 58.1% at 120 hai, were observed for bitter
melon and guava tinctures, respectively (Figure 1(a)).
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Figure 1. Effect of application of tinctures from guava and bitter melon leaves at 20%
concentration (a), tincture from bitter melon at 0%, 1%, 5%, 10% and 20% concentration
(b) and tincture from guava leaves at 0%, 1%, 5%, 10% and 20% (c) in the development of
Alternaria brown spot (cm) in fruits of tangerine “Dancy”. Means followed by the same
letter are not significantly different by the Tukey test at 5% probability.
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Use of increasing bitter melon tincture concentrations (5%, 10%, 15%, and
20%) reduced the development of the radial growth lesion in fruits of tangerine
“Dancy” (Figure 1(b)).

Evaluation of the effect of guava tincture’s concentration on the disease, in
tangerine fruits, showed a reduction of the radial growth of the lesion with the
increasing concentration of the tincture (Figure 1(c)).

Table 1 shows the results from radial growth of Alternaria brown spot in
fruits of tangerine “Dancy” after treatment with different concentrations of bit-
ter melon and guava leaves’ tinctures. It is possible to observe that bitter melon
and guava tinctures were effective in reducing radial growth of the disease only
at a concentration of 20%, with significant results at p < 0.05 with values inferior
than control obtained by the Dunnett test (Table 1).

In tangerine leaves, the application of guava and bitter melon tinctures at a
concentration of 20% reduced the development of the A/ternaria brown spot in
1.2 cm (50%) and 1.41 cm (55%), respectively, 48 hai, differing from the inocu-
lated control (Figure 2(a)).

It was evidenced that for bitter melon and guava tinctures, only the concen-
tration of 1% was not efficient to reduce radial growth of the disease in tangerine
leaves, showing non-significant results (p < 0.05) and lower values than the con-
trol by the Dunnett test, however they provided growth reduction.
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Figure 2. Effect of tinctures from bitter melon and guava, at a 20% concentration (a),
tincture from guava leaves at concentrations of 0%, 1%, 5%, 10% and 20% (b) and tinc-
ture from bitter melon at concentrations of 0%, 1%, 5%, 10% and 20% (c), in the devel-
opment of Alternaria brown spot (cm) on leaves of tangerine “Dancy”. Means followed
by the same letter are not significantly different by the Tukey test at 5% probability.

DOI: 10.4236/as.2020.1112080

1222 Agricultural Sciences


https://doi.org/10.4236/as.2020.1112080

A. M. Da Silva Filho et al.

Table 1. Radial growth (cm) and inhibition percentage of Alternaria brown spot in fruits
of tangerine “Dancy” treated with tinctures from bitter melon and guava leaves at con-
centrations of 1%, 5%, 10% and 20%.

Bitter melon tincture Guava tincture

Treatments Radial Inhibition of Radial Inhibition of
growth (cm) radial growth (%) growth (cm) radial growth (%)

Control (0%) 1.59 0 1.59 0
1% 1.47" 7.5 1.51™ 5.6
5% 1.29™ 18.8 1.41™ 119
10% 1.17™ 26.41 1.32™ 18.2
20% 0.83* 48.42 0.96* 433

*Significant and lower that the control by the Dunnett test at 5% probability; ns- Not significant by the
Dunnett test at 5% probability.

On the contrary, concentrations of 5%, 10% and 20% promoted increasing
reduction of the disease growth in leaves of tangerine, showing significant results
(p < 0.05) and lower values that the control by the Dunnett test (Table 2).

An increasing reduction of the lesion caused by A. alternata pathotype tange-
rine in leaves was observed with the increment in concentrations of the guava
tinctures, with these data fitting to the decreasing linear regression model with a
satisfactory prediction capability (Figure 2(b)). The increasing concentration of
bitter melon leaf extract promoted a reduction of lesions caused by the pathogen
in tangerine leaves, with data fitting to the decreasing linear regression model
with high prediction capacity (Figure 2(c)).

A toxic effect was verified with the addition of tinctures of bitter melon and
guava, at concentration of 20%, to the culture medium, inhibiting 100% of the
mycelium growth of isolates (Figure 3). When tinctures were added at different
concentrations to the culture medium, an increment in growth reduction per-
centages was observed along with the increment in concentration of tinctures
(Figure 3(b) and Figure 3(c)).

A significant effect on mycelium growth of A. alternata pathotype tangerine
was verified from bitter melon and guava tinctures, at concentrations of 1%, 5%,
10% and 20%, when compared to the control (0%) by the Dunnett test (p < 0.05)
(Table 3).

Higher effect was verified for guava tinctures, when inhibiting 41.8% of myce-
lium growth at a concentration of 1% and inhibiting 100% growth at a concen-
tration of 5% (Table 3).

The increasing concentration of vegetal tinctures promoted higher control of
the disease and inhibition of mycelium growth of the pathogen (Figure 1(b),
Figure 1(c), Figure 2(b), Figure 2(c), Figure 3(b) and Figure 3(c)). However,
it was observed a higher capacity for inhibiting the pathogen (Figure 3(b) and
Figure 3(c)), than the disease (Figure 1(b), Figure 1(c), Figure 2(b) and Figure
2(c)). This effect may be explained by the higher concentration of the active
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Figure 3. Effect of bitter melon and guava leave’s tinctures, at a concentration of 20% (a),
tincture of guava leaves at concentrations of 0%, 1%, 5%, 10% and 20% (b) and tincture of
bitter melon at concentrations of 0%, 1%, 5%, 10% and 20% (c) on A. alternata pathotype
tangerine mycelium growth in Petri dishes containing PDA medium. Means followed by
the same letter are not significantly different by the Tukey test at 5% probability.

Table 2. Radial growth (cm) and inhibition percentage of Alternaria brown spot on
leaves of tangerine “Dancy” treated with tinctures of for bitter melon and guava ate con-
centrations of 1%, 5%, 10% and 20%.

Bitter melon tincture Guava tincture

Treatments Radial Inhibition of Radial Inhibition of

growth (cm) radial growth (%) growth (cm) radial growth (%)

Control (0%) 2.11 0 2.11 0
1% 1.79™ 15.16 1.40™ 33.64
5% 1.31* 37.91 1.05* 50.23
10% 1.09* 48.34 0.81* 61.61
20% 0.43* 79.62 0.53* 74.88

*Significant and inferior to the control by the Dunnet test at 5% probability; ns- Not significant, by the
Dunnet test at 5% probability.

Table 3. Mycelium growth (cm) and inhibition percentage of Alternaria alternata patho-
type tangerine in Petri dishes containing PDA medium, under effect of tinctures from
leaves of Sao Caetano’s bitter melon and guava, at concentrations of 1%, 5%, 10% and
20%.

Bitter melon tincture Guava tincture
Treatments Mycelium Growth Mycelium Growth
growth (cm) inhibition (%) growth (cm) inhibition (%)
Control (0%) 4.09 0 4.09 0
1% 2.17* 46.94 2.38* 41.8
5% 1.94* 52.56 0* 100
10% 0* 100 0* 100
20% 0* 100 0* 100

*Significant and inferior to the control by the Dunnet test at 5% probability.
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principle within the tinctures with the increase of their concentration, and by the
higher exposition of the pathogen when the vegetal tinctures were added to the
culture medium, than when tinctures were sprayed over the vegetal surface in
fruits and leaves.

Different concentrations of tinctures from bitter melon and guava leaves re-
duced the number of germinated spores of the pathogen (Table 4). The increas-
ing concentration of tinctures resulted in decreasing of the spores’ germination;
with the concentration of 20% resulting in higher reduction of spore germina-
tion, independently form the vegetal species that originated the tincture (Table
4).

The increase in concentration in guava tincture promoted accentuated reduc-
tion in the number of A. alternate pathotype tangerine. Mean values for this va-
riable were best fitted to the simple linear model with high prediction capacity
(R* = 0.97) (Figure 4(a)). In the case of bitter melon tincture the number of
germinated spores was lower, however the simple linear model showed good
prediction capacity (R*> = 0.80) (Figure 4(b)).
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Figure 4. Effect of application of tinctures from guava leaves (a) and leaves from bitter
melon (b) at concentrations of 1%, 5%, 10%, 15% and 20%, on A. alternata pathotype
tangerine spores germination in Kline plates containing agar-water medium.

Table 4. Germinated spores and germination percentage of Alternaria alternata patho-
type tangerine in Kline plates containing agar-water added with different concentrations
(1%, 5%, 10%, 15% and 20%) of tinctures from bitter melon and guava leaves.

Bitter melon tincture Guava tincture
Treatments
Germinated Spores Germination Germinated Spores Germination

Control (0%) 84.0 84.0 88.3 88.3

1% 59.0%* 70.2 72.8%* 82.7

5% 37.1%* 44.2 69.0%* 78.4

10% 28.8** 343 50.1%* 57.0

15% 22.6** 26.9 32.1%* 36.5

20% 15.0%* 17.8 20.5%* 23.2

**Significant and inferior to the control by the Dunnet test at 1% probability.
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Observing the results showed in Figure 4(a), reductions in the number of
germinates spores of 17.5%; 21.8%; 43.2%; 63.3% and 76.7% were verified when
using guava leaves’ tincture at concentrations of 1%, 5%, 10%, 15% and 20%,
respectively. Reduction in the number of germinated spores of 29.7%; 55.8%;
65.7%; 73% and 82.1% was verified when using tincture from bitter melon at
concentrations of 1%, 5%, 10%, 15% and 20%, respectively.

According Schwan-Estrada [6] alcoholic or aqueous tinctures had showed po-
tential to control plant pathogens, due to its direct fungitoxic activity inhibiting
mycelium growth and germination of conidia, as well as by the induction of
phytoalexins, showing the presence of compounds with characteristics of elici-
tors.

Gomes [7] while evaluating the chemical composition of bitter melon extracts,
verified presence of compounds as tannins, flavones, flavonoids and xanthones,
flavanonols, leucoanthocyanidins and catechines, that according [12], are part of
the secondary metabolism of plants that mat have fungitoxic activity (direct an-
timicrobial effect), as well as being elicitors of defense mechanisms in plants (di-
rect activity) and assist plants when they are exposed to biotic and abiotic
stresses.

Control of A. alternata pathotype tangerine and Alfernaria brown spot, with
vegetal extracts from leaves, bark, flowers and stems from 105 species on tangor
“Murcott” were evaluated by Carvalho [13]. The authors verified that applica-
tion of angico (Anadenanthera colubrina) extract controlled the pathogen in vi-
tro and the disease, with an equivalent control of Alternaria brown spot to fun-
gicidal application. As previously observed by Carvalho [13], in the present
work, vegetal tinctures from bitter melon and guava controlled the pathogen and
the disease in vitro (Figures 1-3).

The potential of the vegetal extract from bitter melon to control plant patho-
gens and plant diseases has being studied by different authors [14] [15] [16]. An-
ti-viral, anti-bacterial and anti-fungal activity for this plant species were reported
by Jayasinha [17]. Leaves of bitter melon contain alkaloids (mormodicin) [17],
exhibiting anti-fungal activity against Colletotrichum gloeosporioides and Cla-
dosporium cucumerium [18]. Antimicrobial substances were identified in ex-
tracts from M. charantia [19] [20] [21]. Isolated a terpenoid from the extract of
M. charantia with chemical structure 34, 7, 25-trihydroxycucurbita-5,23(E)-
dien-19-al [19]. Isolated different triterpenoids as 25-methoxy-34, 7p- dihy-
droxycucurbita-5,23(E)-dien-19-al, (235)-3p-hidroxy-7f, 23-imethoxycucurbita-
5,24-dien-19-al, (23R)-23-O-methylmomordicine IV, (25)-26- hydroximomor-
dicoside L, 25-oxi-27-normomordicoside L and 25-o-methylkaravilagenin D
(12) [20]. Isolated eight triterpenoids from M. charantia: 1) 54, 19-epoxy-19(R)-
methoxycucurbita-6, 23(E), 25-trien-35-0l (RA2-8); 2) 58, 19-epoxy-25- me-
thoxycucurbita-6, 23(E)-dien-34-0l (EMCDO); 3) (23E)-78, 25- dimethoxycu-
curbita-6, 23(E)-dien-3/4-0l (RA2-11); 4) 55, 19-epoxi-19(S)-methoxycucurbita-
6,23(E)-dien-34, 25-diol (RA2-20); 5) (23E)-3f-hydroxy-7p4, 25- dimethoxycur-

DOI: 10.4236/as.2020.1112080

1226 Agricultural Sciences


https://doi.org/10.4236/as.2020.1112080

A. M. Da Silva Filho et al.

bita-5,23-dien-19-al (RA2-52); 6) 58, 19-epoxyi-19(S), 25-dimethoxycucurbita-
6,23(E)-diene-3/-diol (RA2-117); 7) (23E)-7p-methoxicucurbita-6,23(E)-diene-
3, 25-diol (RA2-289) and 8) (23E)-3, 7p, 25-trihydroxicurbita-5,23-dien- 19-al
(CH93) [21]. In general, these terpenoids protect plants against fungi, bacteria
and herbivores, promote germination of seeds [22], participate in vegetal growth
through hormones [23], being commonly denominated as cucurbitacins [24].

According Colturato [25] the fungicides used to control tangerine alternate
spot are pyraclostrobin and trifloxystrobin, both having in their formulation the
radicals methyl and methoxy found in the structures from terpenoids identified
in M. charantia [19] [20] [21]. The treatment with the fungicides pyraclostrobin
and trifloxystrobin are efficient to control the disease, since the losses caused by
the disease are less than 50% compared to the control treatment [25]. Marigoni
[26] verified the efficacy of the pyraclostrobin fungicide in controlling Alternaria
in carrot leaves, with an area under the disease progress curve (AACPD) being
found in 41.92 when treated with pyraclostrobin and 89.09 without any treat-
ment (control), which resulted in a larger area to perform photosynthesis, con-
sequently greater production and translocation of carbohydrates, thus showing
greater weight of the roots when treated with pyraclostrobin. Tofoli [27] found
that the fungicide pyraclostrobin + methiram inhibited 100% of conidia produc-
tion and up to 80.4% of mycelial growth of Alternaria solani. Chitolina [28]
studying the effect of the pyraclostrobin fungicide on the germination of 100
isolates of A. alternata and on the incidence of the disease in tangor Murcott
tangerine leaves, found that the fungicide inhibits up to 100% the germination of
conidia and reduces 100% the disease incidence. These radicals, methyl and me-
thoxy present in the structures of triterpenoids promote a general dysfunction of
the cell of A. alternata, inhibiting the germination of spores and appressoria in
up to 82%. Thus, the melon-Sio-Caetano tincture used in this work in different
concentrations possibly made these substances available for the control of the
disease in fruits and leaves, as well as promoting fungitoxity.

Fungitoxic effect of P. guajava was also verified by [29], while evaluating the
effect of essential oils from Lippia sidoides, Ocimum gratissimum, Lippia citri-
odora, Cymbopogon citratus and Psidium guajava var. pomifera against C.
gloeosporiodes (isolated form yellow passion fruit), and verifying inhibition of
conidial germination and mycelium growth of the pathogen.

Dhiman [8] verified bacteriostatic and fungistatic effect from the methanolic
vegetal extracts from guava leaves, and observed the presence of antiomicrobial
compounds as flavonoids, steroids and tannins in the extracts, that may contri-
bute to the antimicrobial effect of P. guajava. Similarly [30], verified the presence
of saponins, different terpenoids and benzaldehyde in the hydroethanolic extract
from guava, which according [31] are considered antimicrobial substances. Ter-
penoids protect plants against fungi, bacteria and herbivores [22]. Benzaldehyde
is also an important substance, once it has exhibit cellular toxicity against As-

pergillus ninger, Ralstonia solani, Laetiporus sulphureus, Coriolus versicolor and
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Candida albicans when applied isolated, as well as when used in the form of ve-
getal extract or essential oil [32]. These secondary metabolites hold high degree
of toxicity which promotes fungitoxic effect [33]. Furthermore, benzaldehyde is
a substance used in the formulation of the trifloxystrobin, which according [25]
is used to control Alternaria brown spot.

The probable presence of secondary metabolites produced by P. guajava, as
saponins, terpenoids and benzaldehyde in the tinctures, may have been respon-
sible by the control of the disease and fungitoxicity exhibited against A. alternata
pathotype tangerine.

Currently, the main control strategy for Alternaria brown spot in tangerine
consists in the use of systemic and contact fungicides, during the period of sus-
ceptibility of about four months after flowering [4] [5]. Truthfully, the extensive
use of synthetic agrotoxics is constantly increasing the quantity of residues in
fruits of tangerine, besides exerting high selection pressure over the pathogen.
New control strategies against A/ternaria brown spot, allied to cultural control
management are required for the society, resulting in higher quality of tangerine

fruits and lower environmental impact.

4. Conclusions

The use of vegetal tinctures from bitter melon and guava leaves reduces the size
of Alternariabrown spots in detached fruits and leaves from tangerine “Dancy”.
Vegetal tinctures from bitter melon and guava inhibit growth and germina-
tion of conidia from A. alternate pathotype tangerine.
Vegetal tincture concentrations of 20% are effective to control the disease in

detached fruits and leaves.
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