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ABSTRACT

The use of different types of soil cover in tomato culture can influence soil temperature, humidity and plant
productivity. However, coverage when associated with cultivation techniques through staking systems can
provide better productivity when compared to production systems without coverage and staking. In this
sense, the present study aimed to evaluate the effect of different soil coverings on tomato (Lycopersicon
esculentum L.), under different staking conditions. The experiment was carried out in the village of Garangau
in the municipality of Campo do Brito, Sergipe. To obtain the data, the experiment took place in two stages,
with each stage being evaluated four treatments with different soil coverings: biomanta with weight 600
(B600), biomanta with weight 800 (B800), soil raffia (RF) and soil without coverage (SC). It can be seen
through the results that the coverings that most influenced the reduction of the soil temperature in the depth
to 0.05 m, were the biomanta with weight 600 (B600), biomanta with weight 800 (B800) without staking,
respectively, providing a reduction in soil temperature between -3.09C to -4.0°C. It is worth mentioning that
similarly, the same results were found at a depth of 0.12 m. This decrease in temperature is related to the
effect of the cover and to reduce the incidence of sunlight directly on the soil, thus providing better thermal
comfort to the soil. For soil moisture at a depth of 0.15 m and 0.30 m, when comparing the types of cover in
the soil raffia soil (RF) without the use of staking technique showed better results. It is believed that it was
mainly influenced by the type of driving system. When it comes to productivity, it can be seen that the
productivity of tomato per hectare was higher when using the guidance system with tutoring for all

treatments, even in the treatment which did not use cover.

Keywords: Conduction system, Biomanta, Solanum lycopersicum.

1. Introduction

The tomato crop is of great importance in world food as it is among the main vegetables produced and
marketed in the world. Brazil is among the ten largest producers in the world, with emphasis on the state of
Sergipe when compared to other states with the largest territorial area, which occupies the tenth position of
the states with the highest productivity, this is possible due to the climate favorable to vegetative development.
of culture. However, it is necessary to implement techniques that provide greater optimization of resources
and increase in productivity, ensuring the sustainability of production.

Several techniques are implemented in tomato cultivation, among them, the soil cover for the benefits it
presents such as temperature regulation, moisture retention, growth inhibition and reduction of spontaneous
weeds germination and the creation of microclimate, providing a better development. vegetative the plants.
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There are several scientific works in the world which have evaluated the use of the most varied types of
ground cover with different raw materials, highlighting the use of coconut fiber, straw, sawdust, forage,
polyethylene and others. Among the scientific community, it is possible to observe several positive results
with the use of ground covers in relation to exposed soil (Sediyama et al., 2003). However, comparisons
between the staking system and the interaction with the different types of coverage are rarely used.

Considering the existence of few publications that relate the efficient use of soil mulches in tomato
cropping systems. it becomes necessary to approach this topic, because it is an innovation in tomato culture
and that can benefit the production system, with few works related to the staking system with the interaction
of different types of coverage.

2. Method
2.1 Characterization of the study area
The work was carried out in the village of Garangau, in the municipality of Campo do Brito, Sergipe, in
a sandy loam soil, in an agricultural area located 72.3 km from Aracaju, whose geographic coordinates are 10°
32' 58" south latitude and 37° 32' 04" west longitude, with an altitude of 272 meters above sea level.
Figure 1: Location of the experimental area, located in the village of Garangau, municipality of Campo do
Brito, Sergipe.
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2.2 Climate and Relief

The municipality of Campo do Brito is located in the mesoregion of Sergipe, with a dry and sub-humid
megathermal climate (EMDAGRO, 2019), an average annual temperature of 24.5 °C, an average annual
rainfall of 1,178.7 mm and a rainy season of March to August. The relief is characterized by a pediplaned and
dissected surface, and the most common shapes are trays, hills and ridges, with drainage depth from very weak
to weak. (EMDAGRO, 2019).
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2.3 Experimental design and treatments

Two experiments were carried out in a contiguous area, using tomato (Lycopersicum esculentum L),
under two cultivation conditions: 1. With tutoring (CT) and 2. Without tutoring (ST). In each experiment, four
treatments were evaluated regarding the types of soil cover: 1. Biomat with grammage 600 (B600), 2. Biomat
with grammage 800 (B800), 3. Soil raffia (RF) and 4. Soil without cover (SC).

In the tutored crop, the experimental plot consisted of two beds of 50 cm wide and 4.8 m long, spaced
0.70 m apart. In the cultivation without staking, the plot consisted of two beds of 1.30 m wide and 4.8 m long,
spaced 0.70 m apart.

Each bed had a row of eight plants, with the six central plants of each row being considered useful,
totaling 16 plants per repetition, with 12 useful plants. The transplant to the field was carried out on
10/03/2019. In the tutored system, the spacing was 1.20 m between rows and 0.60 m between plants, resulting
in a density of 13,888 plants per hectare. In this cultivation system, thinning was performed, leaving two
stems/plant. In the system without staking, the plants were conducted without thinning, with a spacing of 2.0
m between rows and 0.60 m between plants, resulting in 8,333 plants per hectare.

For both cultivation systems, the tomato cultivar Mariana was used, which can be cultivated with and
without staking. Eight harvests were carried out and the total fruit production per plant and per hectare were
evaluated.

In the tutored cultivation, the thinning was performed leaving two stems per plant while in the non-
tutored cultivation, the thinning was not performed. In both crops, eight harvests were carried out, accounting
for the total production of tomatoes, per plant and per hectare.

2.4 Soil fertilization in the experimental area

Fertilizers for planting and covering were defined according to the results of the soil analysis,
using, per hectare, 300 kg of P205 (70% at transplanting and 30% at 40 days after transplanting - DAT), 200
kg of K20 ( 20% at transplanting, 20% at 25 DAT, 30% at 45 DAT and 30% at 70 DAT) and 100 kg of N
(10% at planting together with organic fertilization, 30% at 25 DAT, 30% at 45 DAT and 30% at 70 DAT),
using Gafsa hyperphosphate, potassium sulfate and castor bean pie as sources (recommendation adapted from
Ribeiro, Guimardes and Alvarez V., 1999).

2.5 Irrigation system

The irrigation system located in the superficial drip method was used, using a drip tube installed under
the cover (except for SC treatment) for each planting row, with emitters spaced at 0.3 m and a nominal flow
rate of 2 L/hour. It was decided that irrigation management was carried out in accordance with the producer's
current practice.
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2.6 Monitoring of temperature, soil moisture

The effect of mulching on the soil for the parameters of soil moisture and temperature was evaluated.
Due to material limitations, these evaluations were performed in only three repetitions per analyzed date.
Measurements were carried out throughout the cultivation cycle, with a daily frequency, always at 2 pm.

The monitoring of soil moisture occurred through the matrix potential in the soil, in (millibar), was
carried out by installing a battery of tensiometers. This battery consisted of two puncture tensiometers,
installed at a soil depth of 0.15 m and 0.30 m. To measure the potential, a digital tensimeter was used, with a
precision of 1 millibar.

To monitor soil temperature, in °C, a digital thermometer was used, with a precision of 0.1 °C, the
variable being measured at depths of 0.05 and 0.12 m.

2.7 Statistical analysis.

For both experiments, a randomized block design was used, with four treatments (ground cover) and
three replications. For the production variables, the F Test was used, in the analysis of variance and the Tuckey
Test, at the level of 5% of probability, to compare the averages of the treatments. And normality test (Shapiro-

Wilk). And factor analysis To perform the statistical analysis, the program R. 3.6.1 (R CORE TEAM, 2020)
was used.

3. RESULTS AND DISCUSSION
3.1 Climatic data during the period of execution of the experiments.

Based on climatological data during the summer climatological period, during the period of execution
of the experiments (Fig.2), a maximum temperature variation of 38°C was observed during the period of the
experiment, referring to the end of November and the beginning of December, while the minimum temperature
remained uniform. The rainfall was low, ranging from 0 mm to 6 mm.

Figure 2: Temperature and daily rainfall, during the period of execution of the experiments.
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3.2 Influence of cover type on soil temperature in both tomato cropping systems.

In the cultivation system without staking (creeping) there were variations in soil temperature for each
type of cover in the depth of 0.05 m (Fig.3) and 0.12 m (Fig. 4). A similar behavior was observed between
coverages B600 and B800 until the 55th day after transplanting to the two depths. At a depth of 0.05 m there
was a reduction in soil temperature, ranging from 2 °C to 3.5 °C. At a depth of 0.12 m, the same covers
provided a reduction in soil temperature between 2 °C and 3 °C. Using the RF cover, a reduction in soil
temperature was obtained from 1.90 °C to 2 °C, until the 55th day after planting.

In the cultivation system with plant tutoring, there were temperature variations for the different
coverages and depths of 0.05 m (Fig.5) and 0.12 m (Fig.6). Different behaviors are observed in the reduction
of soil temperature, where B800 showed a reduction between 3 °C to 4 °C until the 55th day after transplanting,
B600 showed a reduction of 2 °C to 3.2 °C, and the RF coverage showed -0.5 °C at the beginning reaching -
4°C on the 55th day, however it fluctuated between -1 °C to -2.2 °C.

However, at a depth of 0.12 m, conducted with the staking system, it can be observed that the B800
cover showed a reduction between 2 °C to 3.2 °C, followed by B600 with a reduction of 1 °C and 2.1 °C. and
the RF coverage showed a reduction of 1 °C to 3 °C with a change at the 55th day which a reduction of 3.5 °C
can be observed.

It is observed that for all treatments there was a decrease in temperature on the 55th day after
transplanting, this may be related to a precipitation that possibly occurred in this period. However, after the
55th day, there was a gradual increase in soil temperature, which may be related to the high temperatures in
the region where the experiment was implemented, since it is characterized as a summer season with high
temperatures.

These results are in agreement with Resende et al. (2005), who observed that the use of mulch in the
soil proved to be an advantageous practice for the summer cultivation of carrots, reducing the temperature by
up to 3.5 °C. Also according to Gasparim et al., (2005), soil cover is mainly observed in regions with
predominance of high temperature, where its use results in soils with milder temperatures, including reducing
large fluctuations throughout the day and in the profile. According to Gasparim et al., (2005) also observed a
reduction in soil temperature of up to 9 °C, when mulching was used on the soil surface, in which they observed
temperatures above 40 °C in soil without cover and 31 °C in soil with cover. In studies carried out by
Cademartori et al. (2010), evaluating soil temperature and thermal amplitude, also found lower values in soils
with mulch when compared to soil without cover, in ryegrass cultivation.
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Figure 2: Soil temperature at a depth of 0.05
m, using the technique of steering system
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Figure 4: Soil temperature at a depth of
0.12 m, using the technique of steering
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Figure 5: Soil temperature at a depth of 0.05
m, using the steering system technique with
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Figure 6: Soil temperature at a depth of
0.12 m, using the steering system technique
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3.3 Soil temperature at different depths

Plant growth and development are related to several factors, such as soil temperature at different
depths. There was significance for soil cover in both cropping systems and in both depths, in relation to soil
temperature. In (Table 1), significant effects of soil cover on temperature control at depths of 0.05 m and 0.12
m were observed, referring to treatments of coverings Biomat with grammage 800 (B800), Biomat with
grammage 600 (B600), Soil raffia (RF) and Soil without cover (SC). Based on the results, it was possible to
observe that, at a depth of 0.05 m, the Biomat treatment with grammage 600 (B600), without staking

International Journal of Science and Chemistry Vol. 1 No. 1 (2023), pg. 28



https://scholarsjournal.net/index.php/ijsc

Efficiency of Soil Mulches in Tomato Cultivation Systems

corresponding to a temperature of 31.08 °C, was statistically equal to the Biomat treatments with grammage
800 (B800), without staking corresponding to a temperature of 31.41 °C, these were superior to the RF
treatments without and with staking, to SC without and with staking and to B600 with staking. These results
are in agreement with Vieira et al., (2020) who reported a positive correlation of soil temperature with and
without cover.

Table 1: Soil temperature averages under different coverages (B800, B600, RF and SC) at depths of 0.05m

and 0.12m.
0,05m
Treatments B800 B600 RF SC
With tutoring 31,32°¢ 32,50° 32,240 33,792
no tutoring 31,41° 31,08° 32,09 33,082
4,79 7,20 5,02 5,78
CV%
511 4,44 4,69 5,34
0,12 m
Treatments B800 B600 RF SC
With tutoring 30,85°¢ 31,64° 31,66° 32,672
no tutoring 30,84°¢ 30,53° 31,60P 32,352
4,27 5,49 4,13 4,94
CV%
4,43 3,70 4,02 4,16

Tutoring: with tutoring; no tutoring; bioblanket with grammage 800 (B800), bioblanket with grammage 600
(B600), soil raffia (RF) and soil without cover (SC). Means followed by the same lowercase letters, on the
line, do not differ statistically by Tukey's test at 5% probability.

There was significance for soil temperature control for the depth at 0.12m (Table 1), it was possible to
observe that the B600 treatment without staking proved to be statistically more efficient, which corresponds
to an average temperature of 30.53 °C when compared to RF treatments without staking and to SC without
staking. However, it can be observed that the B600 without staking was equal to the B800 without staking
corresponding to an average temperature of 30.84 °C. According to Gasparim et al., (2005), the use of mulch
on the soil contributes to reducing the temperature of the soil, and this happens due to the thermal properties
of the materials used in the cover, which constitute a physical barrier, which avoid the direct incidence of solar
radiation, reducing 1 reducing the heat in the different layers and the effect of this interference varies according
to the depth (PEREIRA; ANGELOCCI AND SENTELHAS, 2002).
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3.4 Comparison between soil cover and cropping system in the soil temperature parameter at
depths of 0.05 m and 0.12 m.

When analyzing the (Figures 7 and 8), it was observed the interaction of the coverings in function of
the technique of conducting the cultivation (with and without staking) in the soil depths of 0.05 m and 0.12
m. In (Figures 7 and 8), a significant difference was observed (significance is observed for the interaction
between the factors temperature and cover and staking cover), in this way it is possible that the results
influenced during the vegetative development phase of the plants together with the tutoring technique.

Figure 7: Average soil temperature at a | Figure 8: Average soil temperature at a
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A greater rise in soil temperature is observed in the tutored cropping system (Fig.8), which may be due
to the fact that there is less interception of sunlight by the leaves, consequently a greater incidence of light on
the soil, promoting an increase in the temperature on its surface. Corroborating this, Lédo et al., (1998) and
Rughoo and Govinden, (1999), and for altering the distribution of solar radiation and ventilation around plants
Andriolo (1999).

In the low-growing system (without staking), the vegetative growth provides a larger leaf area, thus
creating a microclimate region causing a reduction in the temperature on the soil surface together with the
tested cover. Corroborating this, Arora et al., (2011) and Pramanik et al., (2015) point out that mulch changes
soil temperature, affecting the thermal regime and protecting the soil surface from sunlight. Second,
Abouziena and Radwan (2015), mulching reduces the fluctuation of soil moisture and soil temperature.

4. Tomato productivity

In Table 2, it is possible to observe the tomato yield under different mulches, in two cultivation systems
(with staking and undergrowth). It can be observed that when the staking technique was used, there was a
greater productivity in relation to the one without staking. It is noticed that the treatment, B600 was statistically
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better in the productive yield, when cultivated without the staking technique. However, they obtained lower
values of productivity per hectare when cultivated without and with staking in the SC treatment.

Table 2: Tomato yield (Ton-1.ha) under different soil cover and cropping systems.

Productivity per hectare (no tutoring)

Treatments B800 B600 RF SC

no tutoring 59.69? 59.88% 51.982 36.51°

CV % 9.71 9.04 8.91 11.11
Produtividade por hectare (with tutoring)

Treatments B800 B600 RF SC

with tutoring 79.69° 94.172 72.03° 55.93¢

CV % 6.21 4.04 13.23 12.06

With: with tutoring; Without: no tutoring; Bioblanket with grammage 800 (B800), Bioblanket with grammage
600 (B600), Soil raffia (RF) and Soil without cover (SC). Means followed by the same lowercase letters in
the column do not differ statistically from each other at the 5% probability level.

However, it can be observed that the B600 treatment with the use of staking showed a statistically
higher value regarding productivity per hectare, when compared to B800 and RF, which were statistically less
productive. The SC treatment had the lowest productivity among all treatments.

These results, which show greater productivity when using the staking technique, may be related to
the effect of tomato management. Corroborating this, Zambolim et al., (1989) emphasize that they obtained
greater production of large fruits when the vertical conduction method was used. The conduction of plants
with two stems may also have contributed to result in higher production, considering that the thinning system
was not performed in the creeping system. Corroborating this, Hesami et al., (2012) emphasize that the
management of plants with two stems can result in greater commercial production, but it can imply in the
production of fruits of smaller average size. A similar result was also obtained by Wamser et al., (2007), who
obtained greater production of larger diameter fruits in different vertical staking systems.

According to Wamser et al., (2007), the increase in fruit size in the conduction of plants with two stems
may be related to the lower competition between plants for water and nutrients and to the lower number of
drains, fruits, per plant when compared to the creeping system which was not thinning technique
(CARVALHO AND TESSARIOLI NETO, 2005; CHARLO et al., 2009).

5. CONCLUSION

The use of Bioblanket with grammage 600 (B600), and the bioblanket with grammage 800 (B800) without
staking respectively, provided a reduction in soil temperature between -3.0 °C to -4.0 °C. Tomato productivity
per hectare was higher when using the staking system for all treatments, even in the treatment which did not
use cover.

International Journal of Science and Chemistry Vol. 1 No. 1 (2023), pg. 31



https://scholarsjournal.net/index.php/ijsc

Efficiency of Soil Mulches in Tomato Cultivation Systems

6. BIBLIOGRAPHIC REFERENCES

ABOUZIENA, H. F.; RADWAN, S. M. Allelopathic effects of sawdust, rice straw, bur-clover weed and
cogongrass on weed control and development of onion Int. J. ChemTech Res., 7, p. 337-345. 2015.
ANDRIOLO, J. L. Fisiologia das culturas protegidas. 1. ed. Santa Maria: UFSM, 1999. 142 p.

ARORA, V. K.; Singh, C. B.; Sidhu, A. S.; Thind, S. S. Irrigation, tillage and mulching effects on soybean
yield and water productivity in relation to soil texture Agric. Water Manag., 98 (2011), p. 563-568
https://doi.org/10.1016/j.agwat.2010.10.004

CADEMARTORI, R. T.O.; BURIOL, G. A.; RIGHES, A. A. Influéncia de diferentes coberturas na
temperatura do solo. Disc. Scientia. Série: Ciéncias Naturais e Tecnoldgicas 11(1):149-157. 2010.
CARVALHO, L. A.; TESSARIOLI, N. J. Produtividade de tomate em

ambiente protegido, em funcdo do espacamento e nimero de ramos por planta.

Horticultura Brasileira, Brasilia, v. 23, n. 4, p. 986-989, 2005.

EMPRESA BRASILEIRA DE PESQUISA AGROPECUARIA/EMBRAPA. A cultura do tomateiro (para a
mesa). 2. Ed. Brasilia: Embrapa — SPI, 1993. 92p

GASPARIM, E.; RICIERI, R. P.; SILVA, S. L.; DALLACORT, R.; GNOATTO, E. Temperatura no perfil
do solo utilizando duas densidades de cobertura e solo nu. Acta Scientiarum Agronomy. Maringé, v. 27, no.
1, p. 107-115, Jan./March, 2005.

HESAMI, A.; KHORAMI, S. S.; HOSSEINI, S. S. Effect of shoot pruning and flower thinning on quality
and quantity of semi-determinate tomato (Lycopersicon esculentum Mill.). Notulae Scientia Biologicae, v.
4,n.1,p.108- 111, 2012. DOI: http://dx.doi.org/10.15835/nsh417179

INMET- Instituto Nacional de Meteorologia, Ministério da Agricultura, Pecuaria e Abastecimento

https://portal.inmet.gov.br/servicos/bdmep-dados-hist%C3%B3ricos. Acesso 15 de janeiro de 2020.

LEDO, F. J. S.; CAMPOS, J. P.; FONTES, P. C. R.; GOMES, J. A.; REIS, F. P. Comportamento de seis
cultivares de tomate de crescimento determinado, sob trés sistemas de conducédo da planta, na produgéo de
frutos para consumo in natura. Revista Ceres, Vigosa, v.42, p218-224, 1998.

PEREIRA, A. R.; ANGELOCCI, L. R.; SENTELHAS, P. C. Agrometeorologia: Fundamentos e aplicagdes
praticas. Guaiba: Agropecuéria, 2002.

PRAMANIK, P.; BANDYOPADHYAY, K. K.; BHANDURI, D.; ACHARYYAL, R. B.; AGGARWAL, P.;
Effect of mulch on soil thermal regimes - A review. IJAEB 8, 645-658. https://doi. org/10.5958/2230-
732X.2015.00072.8. 2015.

RESENDE, F. V.; SOUZA, L. S.; OLIVEIRA, P. S. R. de O.; GUALBERTO, R. Uso de cobertura morta
vegetal no controle da umidade e temperatura do solo, na incidéncia de plantas invasoras e na producédo da

cenoura em cultivo de verdo. Ciéncia e Agrotecnologia, v.29, n.1, p.100-105, 2005.

RUGHOO, M.; GOVINDEN, N. Response of three salad tomato varieties to staking and pruning. Revue
Agricole et Sucriére de Lile Maurice, Port Louis, v.78, p.26-34, 1999.

R CORE TEAM. R: a language and environment for statistical computing. Vienna: R Foundation for
Statistical Computing. Disponivel em: <https://www.R-project.org>. Acesso em: 8 nov. 2020.

International Journal of Science and Chemistry Vol. 1 No. 1 (2023), pg. 32



https://scholarsjournal.net/index.php/ijsc
https://doi-org.ez20.periodicos.capes.gov.br/10.1016/j.agwat.2010.10.004
http://dx.doi.org/10.15835/nsb417179
https://portal.inmet.gov.br/servicos/bdmep-dados-hist%C3%B3ricos

Efficiency of Soil Mulches in Tomato Cultivation Systems

SEDIYAMA, M. A.N.; FONTE, P.C.R.; SILVA, D. J. H. Praticas culturais adequadas ao tomateiro. Informe
Agropecuario. 24: 19-25. 2003.

VIEIRA, F. F.; DALLACORT, R.; BARBIERI, J. D.; DALCHIAVON, F. C.; DANIEL, D. F. Temperatura
e umidade do solo em funcdo do uso de cobertura morta no cultivo de milho. Cientifica, Jaboticabal. v.48,
n.3, p.188-199, 2020

WAMSER, A. F.; MUELLER, S.; BECKER, W. F.; SANTOS, J. P. Producdo do tomateiro em funcdo dos
sistemas de conducéo de plantas. Horticultura Brasileira 25: 238-243. 2007.

ZAMBOLIM, L.; VALE, F. X. R.; CRUZ FILHO, J.; CHAVES, G. M. Controle integrado das doencas do
tomateiro. In: ENCONTRO NACIONAL DE PRODUCAO E ABASTECIMENTO DE TOMATE, 1, 1989,
Vigosa. Anais... Vigosa: UFV, 1989. p. 55-76.

International Journal of Science and Chemistry Vol. 1 No. 1 (2023), pg. 33



https://scholarsjournal.net/index.php/ijsc

	Efficiency of Soil Mulches in Tomato Cultivation Systems
	ABSTRACT
	1. Introduction
	2. Method
	2.1 Characterization of the study área
	2.2 Climate and Relief
	2.3 Experimental design and treatments
	2.4 Soil fertilization in the experimental area
	2.5 Irrigation system
	2.6 Monitoring of temperature, soil moisture
	2.7 Statistical analysis.

	3. RESULTS AND DISCUSSION
	3.1 Climatic data during the period of execution of the experiments.
	3.2 Influence of cover type on soil temperature in both tomato cropping systems.
	3.3 Soil temperature at different depths
	3.4 Comparison between soil cover and cropping system in the soil temperature parameter at depths of 0.05 m and 0.12 m.

	4. Tomato productivity
	5. CONCLUSION
	6. BIBLIOGRAPHIC REFERENCES

