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Abstract 

Since the propagation of forest species is by seeds, the success of population establishment depends on the use of 
good quality seeds. And the use of alternative controls with essential oils for fungal control is ecologically 
important. The present work aimed to evaluate the influence of essential oils of Citronella (Cymbopogon 
winterianus), Palmarosa (Cymbopogon martini), Lemongrass (Cymbopogon citratus), Thyme (Thymus vulgaris), 
Eucalyptus globulus and Rosemary (Salvia rosmarinus) in reducing the incidence of fungus and physiological 
quality of painera—Ceiba speciosa seeds. The seeds were treated with the essential oils of Citronella, Palmarosa, 
Lemongrass, thyme, eucalyptus, and rosemary at a concentration of 2%. Captan fungicide (240 g/100 kg-1) was 
used as a control treatment. After the treatments, the seeds were evaluated by the sanity test, using the “Blotter 
test” filter paper method. For physiological quality, germination, first count, germination speed index, and 
seedling length were evaluated. The following genera of phytopathogenic fungi have been identified on Paineira 
seeds: Cladosporium sp., Fusarium spp., Penicillium sp., Colletotrichum sp. and Pestalotipsis sp. Treating the 
seeds with essential oils of Citronella, Palmarosa, Lemongrass, and Thyme controlled the fungi on the Paineira 
seeds. However, changes in the physiological quality of the seeds were associated with the use of the essential 
oils, compromising seedling vigor. 
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1. Introduction 

Deforestation in recent decades has left areas in a critical need of reforestation. Native species of Brazilian flora, 
like Ceiba speciosa (A.St.-Hil.) Ravenna popularly known as paineira or barriguda it is a species widely used in 
landscaping and reforestation programs for degraded areas (Sabonaro et al., 2015). It is also used in the wood 
industry for charcoal production, in folk medicine, and for making pillows and mattresses, which are made from 
the slat that comes from its fruits (Perez & Jardim, 2005; Vale et al., 2005; Lazarotto et al., 2011). 

Propagation through seeds is the most common method of multiplication of its species. Knowledge about factors 
that interfere with seed quality is necessary. The quality required is expressed by the genetic, physical, 
physiological, and sanitary attributes, which are responsible for originating plants with high vigor (Peske et al., 
2012).  

The sanitary quality of seeds is one of the main obstacles to obtaining healthy seedlings (Medeiros et al., 2016). 
Various pathogens can infect seeds of forest species, especially fungi. Fungal infection can cause seed 
discoloration, deterioration, deformation and rotting. It may also result in loss of germination potential and vigor 
(Goulart, 2018). Chemical treatment is the most used in the control of fungal diseases due to its high efficiency 
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(Oliveira et al., 2011). However, with the growing concern about environmental impacts, the use of alternative 
methods has been explored (Manssouri et al., 2016; Starović et al., 2017). 

The use of natural products such as essential oils has shown promising results in the treatment of forest seeds 
species (Pereira et al., 2016; Gomes et al., 2016; Medeiros et al., 2016). Essential oils are aromatic and volatile 
products of the secondary metabolism of some plants, and usually exhibit antimicrobial properties (Bajpai et al., 
2011; Costa et al., 2015). The questions we asked in conducting this study are: Can Paineira seeds without any 
treatment germinate? Could alternative treatments with essential oils replace the use of industrialized products? 
Which is the best essential oil? 

The aim of this study was to evaluate the influence of essential oils of Citronella, Palmarosa, Thyme, Eucalyptus 
and Rosemary in reducing the incidence of fungi and in the physiological quality of seeds of C. speciosa.  

2. Method 

2.1 Collection of seeds from Ceiba speciosa 

Seeds of C. speciosa were collected directly from a representative matrix tree located at the Centro de Ciências 
Agrárias (CCA) of the Federal University of Paraíba (UFPB), Areia-PB, Brazil. Later, they were manually 
processed, discarding the malformed and attacked by pests, and then stored in a cold chamber at 5±2 °C, for 30 
days. 

2.2 Control of Fungi Associated With Ceiba speciosa Seeds With Essential Oils 

The Ceiba speciosa seeds were subjected to the following treatments: T1-Control treatment, composed of seeds 
immersed in sterilized distilled water (ADE); T2-Citronella essential oil (Cymbopogon winterianus); 
T3-Palmarosa essential oil (Cymbopogon martini); T4-Lemongrass essential oil (Cymbopogon citratus); 
T5-Thyme essential oil (Thymus vulgaris); T6-Eucalyptus essential oil (Eucalyptus globulus); T7-Rosemary 
essential oil (Salvia rosmarinus). Essential oils treatments had a concentration of 2%. And were diluted in 100 
mL of sterile distilled water (ADE); T8-Captana fungicide treatment (240 g/100 kg of seeds).  

For the analysis and identification of fungi, seeds were incubated on filter paper substrate “Blotter test” (Brasil, 
2009). A total of 100 seeds were used per treatment (10 repetitions of 10 seeds per treatment), immersed for 5 
minutes in the corresponding treatments. Seeds treated with the essential oils were individually distributed under 
aseptic conditions in Petri dishes on a double layer of sterile filter paper moistened with ADE. Plates were 
incubated in a Biochemical Oxygen Demand (BOD) incubator, during 7 days at 25±2°C and 12 h light period.  

After the incubation period, the microorganisms on the seeds were evaluated with the aid of optical and 
stereomicroscopic microscopes, which were identified to the genus level by means of specialized literature 
(Seifert et al., 2011). The results obtained were expressed as a percentage of infected seeds. 

2.3 Physiological Quality of Ceiba speciosa Seeds Treated With Essential Oils 

Physiological quality tests were carried out on paineira seeds, with the same treatments as described above and 
then the following tests were performed: 

Germination test: 100 seeds were used, distributed in four repetitions of 25 seeds, placed in paper “germitest”, 
moistened with 2.5 times the weight of dry paper and distributed in a BOD germination chamber at 25±2°C and 
8 h light period. After sowing, the rolls were placed in transparent plastic bags to avoid water loss by evaporation. 
The germinated seeds were counted on the 7th and 10th day after sowing, counting the normal seedlings (Brasil, 
2013). 

First germination count: conducted together with the germination test, in which the germinated seeds on the 7th 
day after sowing were counted (Brasil, 2013). Germination speed index (GSI): conducted in conjunction with the 
germination test, where the number of germinated seeds was noted daily. The index was determined according to 
the formula proposed by Maguire (1962). 

The length and dry mass of seedlings were measured after the germination test, with the help of a ruler graduated 
in millimeters. The length of the aerial part and root of the normal seedlings was evaluated. Afterwards, the 
aerial part and the root system of the seedlings were separated and placed in Kraft paper bags and taken to an 
oven with forced air circulation at a temperature of 65 °C until they reached a constant weight, for 48 hours. 
After this period, they were weighed on analytical scales with a precision of 0.001 g and the results expressed in 
g seedling-1. 
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2.4 Statistical Analyses 

The treatments were arranged in a completely randomized design. The normality of the sample means was 
determined by the Shapiro-Wilk test. The fungal infection data were transformed into y + 0.5. Health and 
physiological quality data were compared using Tukey's test (p ≥ 0.05) in Sisvar® software was used for 
statistical analysis (Ferreira, 2010). 

3. Results 

The fungi identified in Ceiba speciosa seeds (Table 1) were, Cladosporium sp., Fusarium sp., Penicillium sp., 
Colletotrichum sp. and Pestalotiopsis sp. (Table 1). For Fusarium sp. all treatments were effective except for 
eucalyptus oil (Table 1). 

For Penicillium sp. the treatments with eucalyptus and Rosemary essential oils and Dicarboximide fungicide did 
not inhibit the growth of fungus present on the seeds. 

 

Table 1. Incidence (%) of fungi in seeds of Paineira (Ceiba speciosa) treated with essential oils (0.2%) 

Treatment Cladosporium sp. Fusarium sp. Penicillium sp. Colletotrichum sp. Pestalotiopsis sp.

Witness 13.0a* 10.0a 8.0ab 3.0a 3.0a 

Citronella 0.0b 0.0c 0.0b 0.0b 0.0b 

Palmarosa 0.0b 0.0c 0.0b 0.0b 0.0b 

Lemongrass 0.0b 0.0c 0.0b 0.0b 0.0b 

Thyme 0.0b 0.0c 0.0b 0.0b 0.0b 

Eucalyptus 2.0b 9.0a 8.0ab 0.0b 0.0b 

Rosemary 0.0b 1.0b 11.0a 0.0b 0.0b 

Fungicide 0.0b 1.0b 7.0ab 0.0b 0.0b 

CV (%) 27.04 31.81 34.06 14.89 14.89 

Note. * Means with the same letter in the column do not differ statistically from each other Tukey (P ≥ 0.05). 

 

The treatments affected the physiology of Paineira seeds; inefficient results were obtained for germination 
percentage (G), first count germination (FGC), and for the germination speed index (GSI) (Table 2). However, 
there was an exception with the Palmarosa oil treatment, for (FGC), as there was no significant difference 
between it and the control and fungicide (Table 2). 

 

Table 2. First germination count (FGC), Germination (G), and Germination Speed Index (GSI) of Paineira (Ceiba 
speciosa) seeds treated with essential oils 

Treatment FGC (%) G (%) GSI 

Witness 16.75ª* 21.75a 20.13a 

Citronella 2.50b 12.00b 7.17c 

Palmarosa 13.00a 14.00b 11.78b 

Lemongrass 3.50b 12.25b 6.17c 

Thyme 3.00b 11.00b 5.74c 

Eucalyptus 6.00b 13.25b 12.32b 

Rosemary 3.50b 10.50b 5.42c 

Fungicide 17.75a 20.00a 20.18a 

CV (%) 26.01 12.51 11.99 

Note. * Means with the same letter in the column do not differ statistically from each other Tukey (P ≥ 0.05). 

 

For the variables of aerial part length (APC), most treatments did not differ from the control and the fungicide, 
indicating that they were efficient, except for Lemongrass and Eucalyptus oils (Table 3). For root length (ARC), 
only the Palmarosa oil treatment did not influence root growth. These oils, along with the fungicide treatment, 
showed higher averages than the control (Table 3).  

 



jas.ccsenet.org Journal of Agricultural Science Vol. 14, No. 4; 2022 

75 

Table 3. Shoot length (APC), root length (ARC) of seedlings of Paineira (Ceiba speciosa) treated with essential 
oils 

Treatment APC (cm) ARC (cm) 

Witness 3.42a* 3.15b 

Citronella 2.40abc 2.22b 

Palmarosa 3.02abc 3.30ab 

Lemongrass 2.92bc 2.42b 

Thyme 3.00abc 2.20b 

Eucalyptus 2.05c 2.25b 

Rosemary 2.75abc 2.66b 

Fungicide 3.30ab 4.32a 

CV (%) 16.54 17.60 

Note. * Means with the same letter in the column do not differ statistically from each other Tukey (P ≥ 0.05). 

 

4. Discussion 

This work aims to analyze the influence of essential oils on the physiology and health of Paineira seeds. It is very 
likely that all essential oils have antifungal compounds that can cause damage to the structures of the fungi. 
However, essential oils can also cause physiological interference in seeds, as evidenced in this work. Interfering 
with its development. Thus, studies with alternative, ecologically favorable treatments face difficulties in finding 
oils that are efficient and do not cause physiological damage to the seeds. Studies that could evaluate each 
compound present in the essential oils, become necessary to elucidate if it is the same compound that prevents 
the development of fungus and seeds, simultaneously. 

The presence of pathogens found by us, were also found by Seneme et al., (2018) with studies with Ceiba 
speciosa seeds. Seneme et al. (2018) found Aspergillus sp. (1%), Rhizoctonia solani (1%), Alternaria sp. (1%), 
Cladosporium sp. (1%), Fusarium sp. (5%), Phytium sp. (1%), Rhizopus stolonifer (2%) and Curvularia sp. 
(1%). The presence of the fungi: Aspergillus sp., Fusarium sp., Colletotrichum sp. and Penicillium sp. among 
others, were also found by Lazarotto et al. (2010). 

The similar microflora found by Medeiros et al. (2011) analyzing sanitary quality of Flamboyant-mirim 
(Caesalpinia pulcherrima L.) seeds. It is evident that these fungi are also associated with other seeds of forest 
species. According to Carvalho and Muchovej (1991), fungi of the genera Fusarium and Colletotrichum are seed 
pathogens of many plant species. This is quite important, because it can be noted that the same fungi infest 
and/or infect several forest species in common. In this way, it could propose an oil that is efficient against all or 
most of these phytopathogens. 

The essential oils of Eucalyptus and Rosemary were the least effective. Consequently, they presented similarities 
in inhibiting seed development. Both oils possess allelopathic activities (Pelegrini & Cruz-Silva, 2012; Meinerz 
et al., 2015; Lanzoni et al., 2018). These fungi (Fusarium sp., Penicillium sp.) possibly both developed some 
structure or mechanism of resistance to these compounds. Because, in addition to resistance to rosemary oil, 
Penicillium sp. was not inhibited with the industrialized fungicide. 

The same fungicide based on dicarboximide promoted significant reduction of the incidence of fungi, F. 
oxysporum, Penicillium sp. in several forest species in works of Medeiros et al. (2013), Machado et al. (2004), 
and Mertz et al. (2009). Thus, possibly due to storage conditions, as well as the shelf life of this fungicide may 
have influenced these results, as the chemical product lost its efficiency over time. 

The treatments with Citronella, Palmarosa, Lemongrass, and Thyme essential oils showed satisfactory results. 
Considering that these promoted total inhibition of all pathogens observed in C. speciosa seeds. Similar results 
with Lemongrass oil were found by Souza Junior et al. (2009) with a concentration of 1 μL mL-1 totally inhibited 
the mycelial growth of the fungus C. gloeosporioides. Work with alternative control using oils and plant extracts 
has brought satisfactory results in the control of seed pathogenic fungi (Costa et al., 2015; Gomes et al., 2016; 
Medeiros et al., 2016). The essential oil is one of the most promising groups of natural compounds for the 
development of safer antifungal agents (Manssouri et al., 2016; Starović et al., 2017).  

The treatments affected the physiology of the Paineira seeds, it can be seen that inefficient results were obtained 
for germination percentage (G), first count germination (FGC) and for the germination speed index (GSI). 
However, there was an exception with the Palmarosa oil treatment, for (FGC), as there was no significant 
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difference between it and the control and fungicide (Table 2). Consequently, these results as (PCG) according to 
Nakagawa (1994), the first count makes it possible to determine seed vigor. Thus, estimating how germination 
and seedling quality will be. Palmarosa oil was more effective than the others, as it did not inhibit seed 
development and promoted fungus control. 

For the variables of aerial part length (APC), most treatments did not differ from the control and the fungicide, 
indicating that they were efficient, with the exception of Lemongrass and Eucalyptus oils (Table 3). For root 
length (ARC), only the Palmarosa oil treatment did not influence root growth. These oils showed, along with the 
fungicide treatment, higher averages than the control (Table 3). However, the fungicide promoted root growth 
compared to the oil treatments and the control. This may be due to the efficiency of the chemical compound in 
protecting the seed during germination. It provides favorable conditions for the seed to germinate and develop.  
For, even the control was only treated with superficial sanitization with 70% alcohol, sodium hypochlorite and 
distilled water. Seeds need favorable conditions to germinate. However, seeds of some species may develop 
normally even if damaged (Souza et al., 2021) 

The expected germination for Ceiba speciosa species is approximately 80%, according to Lorenzi (2002). In the 
same environmental conditions, Seneme et al. (2018) found germination of 58%. However, Lorenzi (2002) 
reported a lot of variation that can range from 30-100%. Lazarotto et al. (2010) also found this variation ranged 
from 0-59% by studing seeds from 7 different locations. Thus, the percentage of 21% that we found is within the 
expected germination rate for the species. However, factors such as storage may have some influence on this 
result. Thus necessitating a germination work with seeds collected on the same day.  

The effect of applying certain products on the surface of the seeds can be expressed both in the speed of 
germination and also in the final percentage of germinated seeds (Labouriau, 1983). According to Ferreira & 
Áquila (2000), this effect varies according to the reaction of the seed to the product, such as the effect on 
membrane permeability, oxygen utilization, enzyme and receptor conformation. Further studies with the 
chemical composition of essential oils need to be done. To enable a better understanding of the action of these 
products on seed physiology. 

5. Conclusion 

Citronella, Palmarosa, Lemongrass and Thyme oils were efficient against all the fungi found in the study. 
However, these treatments interfered with the physiology of Ceiba speciosa seeds compromising their vigor and 
quality. Palmarosa essential oil was the best treatment. 

References 

Bajpai, V. K., Kang, S., Houjuan Xu, H., Lee, S., Baek, K. H., & Kang, S. C. (2011). Potential roles of essential 
oils on controlling plant pathogenic bacteria xanthomonas species: A review. Plant Pathology Journal, 
27(3), 207-224. https://doi.org/10.5423/PPJ.2011.27.3.207 

Brasil, Ministry of Agriculture, Livestock and Supply. (2009). Secretary of Agricultural Defense. Rules for seed 
analysis (p. 399). Brasília, DF.  

Brasil, Ministry of Agriculture, Livestock and Supply. (2013). Instructions for seed analysis of forest species (p. 
98). Brasília: MAPA/ACS.  

Carvalho, W. L., & Muchovej, J. J. (1991). Fungi associated with seeds of forest species. Revista Árvore, 15(2), 
173-178. 

Costa, L. C. B., Pinto, J. E. B. P., Bertolucci, S. K. V., Costa, J. C. B., Alves, P. B., & Niculau, E. S. (2015). In 
vitro antifungal activity of ocimum selloi essential oil and methylchavicol against phytopathogenic fungi. 
Revista Ciência Agronômica, 46(2), 428-435. https://doi.org/10.5935/1806-6690.20150023 

Ferreira, A. G., & Aquila, M. E. A. (2000). Allelopathy: An Emerging Field of Ecophysiology. Revista Brasileira 
de Fisiologia Vegetal, 12, 175-204.  

Ferreira, D. F. (2010). Sisvar computational program—UFLA (Version 5.4). 

Flora do Brasil. (2017). Rubiaceae. Flora do Brasil 2020 under Construction. Botanical Garden of Rio de 
Janeiro. Retrieved May 26, 2021, from http://floradobrasil.jbrj.gov.br/reflora/principaluc/principaluc.do; 
jsessionid=c7b0dd79c4c6ad3b65c6284acdeac03c 

Gomes, R. S. S., Nunes, M. C., Nascimento, L. C., Souza, J. O., & Porcino, M. M. (2016). Efficiency of essential 
oils in the sanitary and physiological quality of lima bean seeds (Phaseolus lunatus L.). Revista Brasileira 
de Plantas Medicinais, 18(1), 279-287. https://doi.org/10.1590/1983-084X/15_117 



jas.ccsenet.org Journal of Agricultural Science Vol. 14, No. 4; 2022 

77 

Goulart, A. C. P. (2018). Fungi in soybean seeds: Detection, importance and control (p. 74). Embrapa 
Agropecuária Oeste.  

Labouriau, L. G. (1983). Seed Germination (p. 683). Washington: Oea.  

Lanzoni, C. L., Toledo, A. M. O., & Gomes, F. T. (2018). Extract alelopathy of Tetradenia riparia (Hochst.) codd 
and Rosmarinus officinalis L. on germination and initial growth of arugula. Ces Revista, 32(1). 

Lazarotto, M., Muniz, M. F. B., & Santos, A. F. (2010). Detection, transmission, pathogenicity and chemical 
treatment of fungi in Ceiba speciosa seeds. Summa Phytopathologica, 36(2), 134-139. 
https://doi.org/10.1590/S0100-54052010000200005 

Lazarotto, M., Piveta, G., Muniz, M. F. B., & Reiniger, L. R. S. (2011). Adaptation of the tetrazolium test for 
evaluation of Ceiba speciosa seeds. Semina, 32(4), 1243-1250. https://doi.org/10.5433/1679-0359.2011 
v32n4p1243 

Lorenzi, H. (2002). Brazilian Trees: A Guide to the Identification and Cultivation of Brazilian Trees (4th ed., p. 
155). São Paulo: Plantarum.  

Machado, A. A., Muniz, M. F. B., Hoppe, J. M., & Camargo, R. (2004). Influence of different treatments of cedar 
(Cedrella fissilis Vell.) and cherry (Eugenia involucrata DC.) seeds on the incidence of storage fungi. 
Fitopatologia Brasileira, 29(2), 354. 

Maguire, J. O. (1962). Speed of germination and in selection and evaluation for seedling emergence and vigor. 
Crop Science, 2(2), 176-177. https://doi.org/10.2135/cropsci1962.0011183X000200020033x 

Manssouri, M., Znini, M., El Harrak, A., L. & Majidi, L. (2016). Antifungal activity of essential oil from the 
fruits of Ammodaucus leucotrichus Coss. & Dur., in liquid and vapour phase against postharvest 
phytopathogenic fungi in apples. Journal of Applied Pharmaceutical Science, 6(5), 131-136. https://doi.org/ 
10.7324/JAPS.2016.60520 

Medeiros, J. G. F., Araujo Neto, A. C., Menezes, N. P. C., & Nascimento, L. C. (2013). Health and germination 
of Clitoria fairchildiana seeds treated with plant extracts. Pesquisa Florestal Brasileira, 33(76), 403-408. 
https://doi.org/10.4336/2013.pfb.33.76.541 

Medeiros, J. G. F., Araujo Neto, A. C., Ursulino, M. M., Nascimento, L. C., & Alves, E. U. (2016). Fungi 
associated the seeds of Enterolobium contortisiliquum: Analysis of incidence, control and effects on 
physiological quality with the use of plant extracts. Ciência Florestal, 26(1), 47-58. https://doi.org/10.5902/ 
1980509821090 

Medeiros, J. G. F., Leite, R. P., & Nascimento, L. C. (2011). Plant extracts and their effects on the health and 
physiology of flamboyant-mirim (Caesalpinia pulcherrima L.) seeds. In G. Seabra, & I. Mendonça (Eds.), 
Environmental education: Responsibility for the conservation of sociobiodiversity (pp. 373-377). João 
Pessoa: Ed. da UFPB.  

Meinerz, C. C., Denastiani, C., Belon, P., Letice, D. M., & Guimarães, V. F. (2015). Allelopathic interference 
germinating in lettuce and tomato in derivatives maidenhair fern (Adiantum capillus-veneris L.), 
Espinheira-santa (Maytenus ilicifoliar R.) and Guaco (Mikania glomerata S.). Revista Saúde e Biologia, 
10(1), 15-22. 

Mertz, L. M., Henning F. A., & Zimmer P. D. (2009). Bioprotectors and chemical fungicides in the treatment of 
soybean seeds. Ciência Rural, 39(1), 13-18. https://doi.org/10.1590/S0103-84782009000100003 

Nakagawa, J. (1994). Vigor tests based on seedling evaluation. In R. D. Vieira, & N. M. Carvalho (Eds.), Vigor 
tests (pp. 49-85). Jaboticabal: FUNEP.  

Oliveira, C. A., Souza, E., Pozza, E. A., Pinto, J. E. B. P., & Barretti, P. B. (2011). Effect of environmental 
variables and planting times and methods on the intensity of stem blight (Botrytis cinerea) in Hibiscus 
sabdariffa. Summa Phytopathologica, 37(2), 101-106. https://doi.org/10.1590/S0100-54052011000200003 

Pelegrini, L. L., & Cruz-Silva, C. T. A. (2012). Seasonal variation in the allelopathy of aqueous extracts from 
Coleus barbatus (A.) Benth. on the germination and development of Lactuca sativa L. Revista Brasileira de 
Plantas Medicinais, 14(2), 376-382. https://doi.org/10.1590/S1516-05722012000200019  

Pereira, K. C., Reda, F. R., Piveta, G., & Garcia, F. A. O. (2016). Evaluation of essential oils in health and 
physiological quality of Schinus molle seeds and seedlings. Pesquisa Florestal Brasileira, 36(85). 
https://doi.org/10.4336/2016.pfb.36.85.905 



jas.ccsenet.org Journal of Agricultural Science Vol. 14, No. 4; 2022 

78 

Perez, S. C. J. G. A., & Jardim, M. M. (2005). Viability and vigor in folk silk tree seeds after storage, 
conditioning and submission to salt and thermal stress. Pesquisa Agropecuária Brasileira, 40(6), 587-593. 
https://doi.org/10.1590/S0100-204X2005000600009 

Peske, S. T., Villela, F. A., & Meneghello, G. E. (2012). Seeds: Scientific and technological fundamentals (3rd 
ed., p. 573). Pelotas: Editora da UFPel. 

Sabonaro, D. Z., Soares, R. N., Araújo, P. A. A., Silva, B. M. S., & Barbosa, J. M. (2015). Drying of Ceiba 
speciosa (A. St.-Hil.) Ravenna seeds. Scientia Amazonia, 4(3), 48-53. 

Seifert, K., Morgan-Jones, G., Gams, W., & Kendrick, B. (2011). The genera of Hyphomycetes (1st ed., p. 866). 
Utrecht: CBS-KNAW Fungal Biodiversity Centre. https://doi.org/10.3767/003158511X617435 

Seneme, A. M., Feriani, A. P., & Mendonça, C. G. (2018). Substrates and temperatures on the germination of 
Ceiba speciosa and identification of potentially pathogenic fungi. Nucleus, 15(2). https://doi.org/10.3738/ 
1982.2278.2701 

Souza Júnior, I. T., Sales, N. L. P., & Martins, E. R. (2009). Fungitoxic effect of concentrations of essential oils 
on Colletotrichum gloeosporioides, isolated from the passion fruit. Revista Biotemas, 22(3), 77-83. 
https://doi.org/10.5007/2175-7925.2009v22n3p77 

Souza, J. S., Alves, E. U., Silva, R. S., Cruz, F. R. S., & Anjos Neto, A. P. (2021). Seed germination and vigor of 
Inga laurina (sw.) Willd. submitted to fractioning. International Journal of Development Research, 11(2), 
44135-44138. https://doi.org/10.37118/ijdr.21084.02.2021 

Starović, M., Ristić, D., Aleksić, G., Pavlović, S., Özcan, M. M., Magdalena Knezević, M., & Jošić, D. (2017). 
Antifungal activity of plant essential oils and selected Pseudomonas strains against Phomopsis theicola. 
Journal Pesticides and Phytomedicine, 32(2), 121-127. https://doi.org/10.2298/pif.v32i2.13595 

Vale, A. T., Sarmento, T. R., & Almeida, A. N. (2005). Wood branches characterization and use of the lity of 
Brazilia urban trees. Ciência Florestal, 15(4), 411-420. https://doi.org/10.5902/198050981878 

 

Copyrights 

Copyright for this article is retained by the author(s), with first publication rights granted to the journal. 

This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution 
license (http://creativecommons.org/licenses/by/4.0/). 


