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Abstract: Japanese mint (Mentha arvensis 
L.) is an aromatic plant, belonging to the 
Lamiaceae family, also known as peppermint, 
Japanese mint and vick, its oil has high levels 
of menthol, used in the cosmetics, beverage 
and pharmaceutical industries, In the Amazon 
region, little is known about the processes used 
to obtain the essential oil. Therefore, the present 
work aimed to evaluate the development 
and production of Mentha arvensis L. under 
different levels of shading combined with 
organic fertilization in the municipality of 
Itacoatiara-AM. The experiment was carried 
out in the experimental area of ​​campus 2 
of ``Universidade Federal do Amazonas``-
UFAM, located on the AM-010 highway. 
The experimental design was conducted in 
randomized blocks in a 3 x 4 factorial scheme 
(three levels of shading and four fertilizations 
with manure cattle: Dry mass of the shoot 
(MSPA); Dry mass of the root (MSRA); 
Number of new shoots (NBT); were subjected 
to analysis of variance using the F test, and the 
means that were found to be significant were 
compared using the Scott-Knott test at 5%. The 
use of shade with an overshoot level of 50% 
influenced the growth in the number of leaves, 
as well as. the dosage of 20 t/ha reduced biomass 
production in Mentha arvensis L, in relation 
to cultivation in full sun, while the doses of 
cattle manure did not interfere significantly in 
biomass production, nor in other variables and 
physiological indices.

INTRODUCTION
Japanese mint (Mentha arvensis L.) is an 

aromatic plant, belonging to the Lamiaceae 
family, also known as peppermint, Japanese 
mint, spearmint, sweet mint, Japanese 
pepper and vick pepper. The essential oil 
is distinguished from other mints by the 
absence of 1.8 cineole and a high menthol 
content, used as a flavoring agent for foods, 
beverages, perfumes, oral hygiene products 
and pharmaceutical preparations, in the 
treatment of respiratory and gastrointestinal 
problems. (BLANK, 2011).

The essential oil of this species consists 
mainly of monoterpenes, which are 
attributed with the functions of defending 
the plant against herbivory, antimicrobial 
and allelopathic agents (CARDOSO et al. 
2001). These oils and their constituents are 
extensively applied in the food, medicine, 
cosmetics, fragrance and tobacco industries 
(GARLET, 2007).

Menthol and menthone are the main 
components of the oil and those with the 
greatest economic value, although more than 
200 components are known to be present in 
oils of the Mentha genus (Tavish & Harris 
2002). Environmental factors and the plant’s 
development phase can influence the quality 
and quantity of essential oils (Rodrigues et al. 
2004, Rohloff et al. 2005, David et al. 2006).

Light intensity, photoperiod, temperature 
and soil nutrition can directly influence oil 
production, or indirectly, through the increase 
in plant biomass of species that produce 
essential oils (Lima et al. 2003, Rodrigues et 
al. 2004, Valmorbida et al. 2006).

It is a plant cultivated in several regions of 
Brazil, since the entire aerial part of the plant 
is used for medicinal purposes, demonstrating 
potential for commercial exploitation in the 
search for good quality phytotherapeutic 
products, characteristics that give them great 
economic importance (AMARO et al, 2013).

Environmental factors and the plant’s 
development phase can influence the quality 
and quantity of essential oils (RODRIGUES 
et al. 2004; ROHLOFF et al. 2005; DAVID 
et al. 2006). Light intensity, photoperiod, 
temperature and soil nutrition can directly 
influence oil production, or indirectly, through 
the increase in plant biomass of species that 
produce essential oils (LIMA et al. 2003; 
RODRIGUES et al. 2004; VALMORBIDA et 
al. 2006).

Several species of mint, as well as M. 
arvensis, M. x piperita and M. spicata, have 
already been defined by several authors as 
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very demanding in terms of mineral nutrition 
in soil and hydroponics cultivation (RAM & 
KUMAR, 1997; RODRIGUES et al., 2004; 
VALMORBIDA & BOARO, 2007;

Among the agronomic practices for 
managing soil fertility, liming and fertilization 
stand out as the most traditional. Currently, 
in addition to mineral fertilization, the use of 
organic fertilization is recommended, not only 
as an essential part of so-called organic crops, 
but because of the numerous benefits arising 
from the application of organic residues to the 
soil (OLIVEIRA JÚNIOR et al., 2006).

Organic fertilizer also represents an 
interesting alternative, especially as an 
option for small properties, with potential for 
application in areas cultivated with medicinal 
and aromatic plants, offering small producers 
another income alternative and justifying the 
carrying out of agronomic and phytotechnical 
studies. in relation to the production of dry 
biomass and secondary metabolites.

Thus, the genetic potential of mint can be 
maximized through better crop management, 
especially in nutritional terms, which 
must provide a qualitative and quantitative 
improvement in the product supplied by 
farmers.

By knowing the information reported, 
the present work aims to evaluate the effect 
of different levels of shading and organic 
fertilization on the development and 
production of Japanese mint (Mentha arvensis 
L.) essential oil in the Itacoatiara-AM region.

OBJECTIVES

GENERAL OBJECTIVE
To evaluate the development and 

production of mentha arvensis L. essential oil 
under different levels of shading combined 
with organic fertilization in the municipality 
of Itacoatiara-AM.

SPECIFIC OBJECTIVES

•	Determine the best shading for plant 
production of Mentha arvensis L.

•	Determine the best dosage of organic fertilizer.

•	Determine the best shading for Mentha oil 
production

•	Determine the best dosage of organic 
fertilizer for the production of essential oil 
from Mentha arvensis L.

•	Determine the interaction of shading and 
fertilization factors in relation to plant 
production and the amount of essential oil 
produced.

METHODOLOGY

STUDY AREA
This project was developed in the 

experimental area of ​​the Agronomy course at 
the Institute of Exact Sciences and Technology– 
ICET campus II, at ``Universidade Federal 
do Amazonas`` - UFAM, in the municipality 
of Itacoatiara – AM. Located at 3º08’31” S, 
58º25’54” W and an altitude of 18m above sea 
level, (Figure 01).

The region’s climate is classified as tropical 
rainy (humid) (ALVARES et al., 2013) with 
annual precipitation of 2,261mm, 29.9ºC and 
relative air humidity of 83% (INMET, 2021). 
The plants were grown in a greenhouse with 
two environments, the first protected with 
black shade of 80% and 50% shade respectively, 
and the second outdoors.

Figure 01: Aerial photo of the location delimited 
for the study.

Source: the own author (2023)



4
International Journal of Exact Sciences ISSN 2966-1153 DOI https://doi.org/10.22533/at.ed.1531124010710

EXPERIMENTAL DESIGN
The experimental design was conducted in 

randomized blocks in a 3 x 4 factorial scheme 
(three levels of shading and four fertilizations 
with cattle manure), with 3 replications and 
4 plants per experimental unit, totaling 144 
plants. Shading levels were: 0%; 50% and 80%. 
and manure fertilization at dosages of: 0 t/ha; 
5 t/ha; 10 t/ha and 20 t/ha.

Figure 02: (A) Cattle manure (B) Screened nursery 
with 50% and 80% shading; (C) 0% shading.

Source: Author himself (2023)

SUBSTRATE COLLECTION
The cattle manure was collected on the 

Altamira farm, located on the AM-010 highway 
at km 13 thereof (Figure 03). The manure 
was subjected to an anaerobic biological 
fermentation process at temperature, for 
nutrient availability, and to reduce possible 
harmful agents to the species (Figure 3).

Figure 03: (A) Collection of cattle manures at 
Altamira farm; (B) Bagged cattle manure; (C) 

Tanned cattle manure

Source: the own author (2023)

SIEVING SUBSTRATES
The cattle manure was subsequently 

subjected to an outdoor drying process for 
a period of 15 days. This process favored the 
treatment and screening of this waste, with 
the intention of reducing the particle size of 
the waste. Sieving was carried out using a 
manual sieve, widely used in construction to 
sift sand (Figure 4).

Figure 04: Granulosity of sifted cattle manure.

Source: the own author (2023)
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EXPERIMENT SETUP
A screened nursery with 50% and 80% 

shading was built in the experimental area of ​​the 
agronomy course, measuring 72 m2, to house 
the plants containing the substrates (Figure 8).

Figure 06: (A) Screened nursery with 50% and 
80% shading; (B) Nursery with 0% shading; 
(C) Shading shades containing 50 and 80% 

shading (packaged).

Source: the own author (2023)

ANALYZED PARAMETERS
After 120 days of planting, the following 

characteristics were evaluated in the field 
and in the food production technology 
laboratory of the Agronomy course at the 
Institute of Exact Sciences and Technology 
– ICET campus II, at ``Universidade Federal 
do Amazonas`` - UFAM: aerial part (MSPA); 
Root dry mass (MSRA); Plant height (AP); 
Number of leaves (NF) and number of shoots 
(NBT).

DATA ANALYSIS
The data were subjected to analysis of 

variance using the F test, and the means that 
were significant were compared using the 
Scott-Knott test at 5% probability.

RESULT AND DISCURSION
Table 1 contains summarized data from 

the analysis of variance, for the sources 
of variation block, fertilization with cattle 
manure, shading levels and the interaction 
Cattle manure x shading. In the present study, 
the variable block was not significant for any of 
the characteristics evaluated, demonstrating 
that there was uniformity in the arrangement 
of blocks in the field, likewise the variable 
interaction between cattle manure and 
shading, did not present a significant effect on 
the characteristics evaluated, demonstrating 
that the factors were independent of each 
other. For the factors alone, cattle manure was 
significant only for the characteristic Number 
of shoots (NBT), while the effect of shading 
was significant for the characteristics Plant 
height (AP); and number of sheets (NF).

FV
Pr > FC

AP NF NBT MSPA MSRA
BLOCK 0.0854 0.0689 0.3400 0.3165 0.2653

MANURE B. 0.8385 0.6046 0.3946 0.7817 0.4482
SHADOWING 0.0995 0.0988 0.0600 0.3763 0.1034
MANURE B. + 
SHADOWING 0.1413 0.2839 0.2684 0.9805 0.4450

CV (%) 27.96 31.24 49.11 35.90 40.38

Table 1: Variance analysis table for the variables: 
AP; NF; NBT; MSPA and MSRA.

FV = source of variation; CV= coefficient 
of variation; MANURE B. = cattle manure; 
SHADOWING. = shading; MANURE B. + SHADE 
= Interaction between cattle manure and shading; 
shoot length (CAP); number of sheets (NF); 
number of shoots (NBT); Dry mass of the aerial 
part (MSPA) and Dry mass of the root (MSRA). 

The analysis of variance data was transformed.

The table 2 shows the average data for 
each characteristic evaluated in relation to 
the cattle manure factors and shading levels 
for the variables: CAP; NF; NBT; MSPA and 
MSRA.
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FV T AP (cm) NF (uni) NBT (uni) MSPA (g) MSRA (g)

BOVINE 
MANAGE

0 24.55
a

103.07 A 6.41
b

14.33
a

15.33 a
5 22.57 108.42 A 7.67 12.67 15.00 a

10 21.18 a 102.95 a 4.44 b 12.44 a 10.11 a
20 25.97 a 111.50 a 15.29 b 10.89 a 10.44 a

SHADOWING
0 50

19.70
b a

102.74
b

6.61
a

11.00
a

8.50 a
20.66 143.88 14.63 12.25 12.50 a

80 30.35 a 93.09 b 4.12 a 14.50 a 17.17 a

Table 2: Means of the variables analyzed in relation to the factor cattle manure and vegetable ash in the 
Municipality of Itacoatiara-Am.

Means followed by the same letter do not differ from each other using the skott-knott test at 5% probability.

FV = source of variation; T = treatment; *significant at 5% probability using the F test; MANURE B. = 
manure bovine; SHADOWING. = shading; shoot length (CAP); number of sheets (NF); number of shoots 

(NBT); Dry mass of the aerial part (MSPA) and Dry mass of the root (MSRA).

In this experiment it was found that the 
doses of cattle manure did not significantly 
influence the physiological aspects of the 
growth and biomass production of Mentha 
arvensis L., the variables AP, NF, MSRA and 
MSPA did not obtain significant averages 
for the treatments of 0, 5, 10 and 20 tons of 
cattle manure, however the dose of 20 tons 
of cattle manure showed significant averages 
for the NBT characteristic. While the 50% 
shading level had a significant effect on the 
number of leaves (NF) variable. However, it 
was observed that the other shading levels did 
not significantly influence the other variables.

Under shading, a greater number of 
leaves was observed in plants grown under 
shade nets, which differed significantly from 
those grown in full sun. Similar results were 
observed in Japanese mint, a species from the 
same family as Mentha piperita, cultivated 
under different meshes by Chagas et al. (2010), 
who attributed the increase in leaf area in 
plants to intensity rather than spectral quality 
of light. According to Taiz & Zeiger (2010), 
as an adaptive strategy, plants subjected to 
low levels of irradiance expand their leaves 
to increase the capture of light energy and 
allow greater photosynthetic efficiency and, 
consequently, greater carbon fixation.

Ming et al. (1998) report that a substrate 
considered suitable for rooting must present 
some important characteristics, such as the 
ability to support the cuttings throughout 
the process, providing humidity and aeration 
at their bases. Thus, the addition of organic 
material (cattle manure) to the soil contributes 
to improving its physical characteristics, 
providing better conditions for root formation, 
as verified in the present work.

CONCLUSION
The use of shading with an overhang level 

of 50% influenced the growth of the number 
of leaves, as well as the dosage of 20 t/ha the 
production of biomass in Mentha arvensis 
L, in relation to cultivation in full sun, while 
the doses of Cattle manure did not interfere 
significantly in biomass production, nor in 
other physiological variables and indices.

Furthermore, the results obtained could 
serve as a research practice in order to study 
the role of the level of shading and mineral 
nutrition in the therapeutic efficiency of this 
plant in relation to chemical compounds, 
mainly the essential oil, which is one of 
the active principles of this species, thus 
expanding the focus of scientific information 
through research on the quality of light in the 
physiological aspects of medicinal plants.



7
International Journal of Exact Sciences ISSN 2966-1153 DOI https://doi.org/10.22533/at.ed.1531124010710

REFERENCES
1. ARRIGONI-BLANK, M. F.; COSTA, A. S.; FONSECA, V. O.; ALVES, P. B. Micropropagação, aclimatização, teor e composição 
química do óleo essencial de genótipos de hortelã japonesa. Revista Ciência Agronômica, v. 42, n. 1, p. 175-184, 2011.

2. CARDOSO, M. G.; SHAN, A. Y. K. V.; PINTO, J. E. B. P.; FILHO, N. D.; BERTOLUCCI, S. K. V. (2001), Metabólitos secundários 
vegetais: visão geral química e medicinal. 1. Ed. Lavras: Universidade Federal de Lavras

3. CHAGAS, J.H.; PINTO, J.E.B.P.; BERTOLUCCI, S.K.V.; FERRAZ, E. de O.; BOTREL, P.P.; SANTOS, F.M. dos. Produção de 
biomassa seca em plantas de Mentha arvensis L. cultivada sob malhas fotoconversoras. Horticultura Brasileira, v.28, p.3422-
3427, 2010.

4. COSTA, G. Avaliação da biodegrabilidade anaeróbica de esterco ovino em condições termofílicas. 2014. 61 f. Trabalho de 
Conclusão de Curso (Engenharia Sanitária) Universidade Federal de Santa Catarina, Santa Catarina, 2014.

5. DAVID, E.F.S., BOARO, C.S.F. & MARQUES, M.O.M. 2006. Rendimento e composição do óleo essencial de Mentha piperita 
L., cultivada em solução nutritiva com diferentes níveis de fósforo. Revista Brasileira de Plantas Medicinais 8:183-188

6. GARLET TMB; SANTOS OS; MEDEIROS SLP; MANFRON PA; GARCIA DC; SINCHAK SS. 2007. Crescimento e teor de 
óleo essencial JH Chagas et al. Hortic. bras., v.29, n. 3, jul.- set. 2011 417 de mentas com diferentes concentrações de potássio na 
solução nutritiva. Horticultura Brasileira 25: 230-237

7. INMET. BDMEP- Banco de dados meteorológicos para ensino e pesquisa. Disponível em: https://www.gov.br/agricultura/
pt-br/assuntos/inmet?r=bdmep/bdmep. Acesso em: 18/0/2021

8. LIMA, H.R.P., KAPLAN, M.A.C. & CRUZ, A.V.M. 2003. Influência dos fatores abióticos na produção e variabilidade de 
terpenóides em plantas. Floresta e Ambiente 10:71-77.

9. MING, L.C. et al. Plantas madicinais, aromáticas e codimentares: avanços na pesquisa agronômica. v.2, apoio PROIN/CAPES. 
Botucatu: UNESP, 1998. 238p. MOMENTÉ, V.G. et al. Crescimento inicial de mudas de mentrasto “forma florífera”. Ciência 
Agronômica, v.34, n.1, p.5-10, 2003.

10. OLIVEIRA JÚNIOR AC; FAQUIN V; PINTO JEBP. 2006. Efeitos de calagem e adubação no crescimento e nutrição de 
arnica. Horticultura Brasileira 24: 347-351

11. RODRIGUES, C.R., FAQUIN, V., TREVISAN, D., PINTO, J.E.B.P., BERTOLUCCI, S.K.V. & RODRIGUES, T.M. 2004. 
Nutrição mineral, crescimento e teor de óleo essencial da menta (Mentha x piperita L.) em solução nutritiva sob diferentes 
concentrações de fósforo e época de coleta. Horticultura Brasileira 22:573-578.

12. ROHLOFF, J., DRAGLAND, S., MORDAL, R. & IVERSEN, T.H. 2005. Effect of harvest time and drying method on biomass 
production, essential oil yield, and quality of peppermint (Mentha x pipeita L.). Journal of Agricultural and Food Chemistry 
53:4143-4148

13. R Core Team (2019) R: A language and environment for statistical computing. R Foundation for Statistical Computing, 
Vienna, Austria. URL https://www.Rproject.org/.

14. SAINI, S.; SHARMA, I.; KAUR, N.; PATI, P.K. Auxin: a master regulator in plant root development. Plant cell reports, v. 
32, n. 6, p. 741-757, 2013.

15. SALINAS, J. C. T.; PINO, S. P. MULTIPLICACIÓN DE MENTA HORTELANA Menlha sp. POR MEDIO DE ESTACAS 
HERBÁCEAS. Investigación Agraria, v. 5, n. 1, p. 10-14, 2014.

16. TABAGIBA, S. D.; DARDENGO, M. C. J. D.; EFFGEN, T. A. M.; REIS, E. F.; PEZZOPANE, J. E. Efeitos do ácido-indol-
butírico na indução e formação de raízes em estacas de pingo-de- ouro (Duranta repens Linn ‘’Aurea’’). IX Encontro Latino 
Americano de Iniciação Científica e V Encontro Latino Americano de PósGraduação–Universidade do Vale do Paraíba. 
São José dos Campos, São Paulo. Anais, p. 1743-1745, 2000.

http://www.rproject.org/


8
International Journal of Exact Sciences ISSN 2966-1153 DOI https://doi.org/10.22533/at.ed.1531124010710

17. TAIZ, L.; ZEIGER, E. Fisiologia Vegetal. 3. ed. Porto Alegre: Artmed, 2010. 719p.

18. TAVISH, H.M. & HARRIS, D. 2002. An economic study of essential oil production in the UK: a case study comparing non-
UK lavander/lavandin production and peppermint/spearmint production with UK production techniques and costs. For the 
Government Industry, Forum for Non-Food Crops. The Scotch Parlament, Edinburg.

19. TERRA, M. A.; LEONEL, F.F; SILVA, C. G; FONSECA, A. M. Cinza vegetal na germinação e no desenvolvimento da alface. 
Revista Agrogeoambiental, v. 6, n. 1, 2014.

20. THEZA, P.; JOSE, M. Propagacion por esquejes de Melissa officinalis L.,[toronjil] Mentha piperita L.[menta negra], Mentha 
pulegium L.[poleo], Mentha rotundifolia (L.) Huds.[menta blanca] y Ruta graveolens L.[ruda] Mediante el uso de acido 
indolbutirico.

21. RAM M; KUMAR S. 1997. Yield improvement in the regenerated and transplanted mint Mentha arvensis by recycling the 
organic wastes and manures. Bioresource Technology 59: 141-149.TERRA, M. A.; LEONEL, F.F; SILVA, C. G; FONSECA, A. 
M. Cinza vegetal na germinação e no desenvolvimento da alface. Revista Agrogeoambiental, v. 6, n. 1, 2014.VALMORBIDA, J., 
BOARO, C.F.S., MARQUES, M.O.M. & FERRI, A.F. 2006. Rendimento e composição química de óleos essenciais de Mentha 
piperita L. cultivada em solução nutritiva com diferentes concentrações de potássio. Revista Brasileira de Plantas Medicinais 8: 
56-61.VALMORBIDA J; BOARO CSF. 2007. Growth and development of Mentha piperita L. in nutrient solution as affected by 
rates of potassium. Brazilian Archives of Biology and Technology 50: 379-384.

TIMELINE

Authors: 1st Riverson Bentes da Silva; 2nd Arthur Antunes de Souza Cardoso; 3rd Layla Sena Coutinho


