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xenobiotics, exotic. The objective of this work was to evaluate the influence of

xenobiotics (fungicides and insecticides) in an isolated and

combined way on the microbial diversity benefices of the
rhizosphere under the cultivation of 4 unconventional food plants (UFP's) or exotic vegetables. This
work was performed with a randomized complete block design in the 4 x 4 factorial scheme, the first
factor being the cultures: Fragaria vesca L. (“morango”), Rumex acetosa L. (“azedinha”), Tropaeolum
majus L. (capuchin - “capuchinha”) and Stachys Lanata L. (“peixinho”) and the second factor (application
with insecticide, application with fungicide, insecticide / fungicide application and control) with 4
replicates. There was no statistical difference between the cultures in relation to the numbers of fungal
and soil CFUs and that the application of xenobiotics (fungicides and insecticides, isolated and
combined) did not affect the microbial diversity in the soil cultivated with the crops. The xenobiotics did
not affect the microbial diversity present in the soils of the tested cultures, being similar statistically
with the control. UFP's crops did not present statistical differences regarding CFU in cultivated soils.

Resumo

A rizosfera é a regido de influéncia das raizes das plantas no solo que proporcionam ambiente favoravel a elevada
atividade microbiana. Como a elevada atividade microbiana ocorre na rizosfera, diversos beneficios sao
adicionados a esse ambiente, pois se torna uma fonte de biodiversidade de microrganismos capazes de manter o
equilibrio ecolégico, além de proporcionar melhorias significativas para as plantas do solo e para o meio ambiente.
O objetivo deste trabalho foi avaliar a influéncia de xenobidticos (fungicidas e inseticidas) de forma isolada e
combinada nos beneficios da diversidade microbiana da rizosfera sob o cultivo de 4 plantas alimentares nao
convencionais (UFPs) ou vegetais exdticos. Este trabalho foi realizado com delineamento de blocos completos
casualizados no esquema fatorial 4 x 4, sendo o primeiro fator as culturas: Fragaria vesca L. ("morango"), Rumex
acetosa L. ("azedinha"), Tropaeolum majus L. ( capuchinha - “capuchinha”) e Stachys Lanata L. (“peixinho”) e o
segundo fator (aplicacdo com inseticida, aplicagdo com fungicida, aplicagdo e controle de inseticida / fungicida)
com 4 repeti¢cdes. Nao houve diferenca estatistica entre as culturas em relacdo ao ntimero de UFC de fungos e solo
e que a aplicacdo de xenobidticos (fungicidas e inseticidas, isolados e combinados) nao afetou a diversidade
microbiana no solo cultivado com as culturas. Os xenobidticos ndo afetaram a diversidade microbiana presente
nos solos das culturas testadas, sendo similar estatisticamente ao controle. As culturas da UFP ndo apresentaram
diferencas estatisticas em relacao a UFC em solos cultivados.
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INTRODUCTION

The rhizosphere is the region of influence of
the roots of the plants in the soil that provide
environment favorable to the maximum microbial
activity. This environment is established by the very
interaction between the soil and the roots of the plants
that are attractive to microbial activity and is therefore
extremely important both for soil quality and for the
good development of plants (Embrapa Meio Ambiente,
2018).

As the maximum microbial activity occurs in
the rhizosphere, several benefits are added to this
environment, since it becomes a source of biodiversity
of microorganisms the

capable

of maintaining

ecological balance, and also provide significant
improvements for plants the soil and for the
environment. In the rhizosphere are innumerable
bacteria capable of producing secondary metabolites,
such as auxin, antibiotics, acids, among others. Some
act potently in the control of fungi and pathogens that
affect the root system, others act in the biodegradation
of xenobiotic molecules or even in the degradation of
Meio

complex natural

Ambiente, 2018).

compounds  (Embrapa

In this way it is possible to verify the immense
contribution of the rhizosphere to the plants and to the
environment, since the soil microbiota favors the
development of the plants through symbiotic
associations, control of root pathogens, release of
stimulating metabolites, among numerous other
contributions. For the environment is extremely
important in the bioremediation of contaminants,
especially xenobiotics that can cause soil damage to
surface and groundwater. Even with so many benefits
added to the rhizospheric microbiota, some actions
have been causing the population imbalance of this
environment. This is mainly due to the use of
xenobiotic  compounds

capable of reducing

microbiological activity drastically.

According Figueir6 (2012), the wuse of
xenobiotic substances in the soil can cause significant
changes in the abiotic component of the system, as well
as reactions in the biotic community of the same. There
is clear evidence that many xenobiotics target non-
target organisms from the soil, with varying impacts,
which may be stimulatory or inhibitory.

Many xenobiotics have harmful effects on the
rhizotropic organisms, which may lead to the selective
elimination of certain individuals, causing further
transformation in the ecological and functional
structure of the biological community (Gaylarde et. al.,
2005). When using xenobiotics, there is a strong
tendency to select organisms that are able to survive in
these new conditions, as well as eliminate other types of
fragile microorganisms that may even lead to the
extinction of certain organisms.

Several factors may interfere in the interaction
of the xenobiotic with the medium in which it was
inserted, as the amount of application, the soil
environment, the availability of food resources at the
time of application, and the greater the concentration
and persistence of the product, the greater the damage.
In some crop groups, the application of pesticides may
be essential, because some cultivars are susceptible to
pest and disease attack, or because they have few
control methods.

Therefore, according to Nakano (1999),
vegetables are examples of demanding crops in
pesticides applications, which happens because there
are a lot of pests and diseases that affect these cultivars,
and also because in most cases there are few control
alternatives besides chemical control.

The rhizosphere of exotic vegetables, also
known as unconventional food plants (UFP’s), Fragaria
vesca L. (strawberry — “morango”), Rumex acetosa L.
(“azedinha”),  Tropaeolum  majus L. (capuchin -
“capuchinha”) and Stachys lanata L. (fish — “peixinho”)

after application of the insecticide (Abamectim nortox)
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and fungicide (AMISTAR) observing their interference
on the soil microbiota.

The strawberry (Fragaria vesca L.) of the family
Rosaceae, is an herbaceous plant of low growth,
perennial culture with better development in regions of
mild climate and cold, however they can be cultivated
in regions of warm climate (Antunes & Raseira, 2000).
This crop is affected directly and indirectly by the attack
of fungi, bacteria, viruses and nematodes, being the
main diseases caused by fungi as Colletotrichum fragariae
and Colletotrichum acutatum (anthracnose) which causes
respectively rhizome and black-flower rot, bacterial
diseases such as the angular spot originated by
Xanthomonas fragariae, nematoid diseases such as the
nematode Meloidogyne ssp., as well as numerous other
viral diseases (Simon et al., 2005).

The Rumex acetosa L. (“azedinha”) is a
herbaceous plant of the family Polygonaceae, used in
human food in the in natura form, soups and salads
(Leone, 2009; Mapa, 2010). Perennial culture, reaching
about 20 cm of height and cultivated in mild climate,
better indicated for the states of Rio Grande do Sul and
Minas Gerais (Silva et al, 2013), not tolerating
temperatures below 5° C and above 30° C, requires well
drained, uncompressed soils with lots of organic matter.

The preparation of flower beds should be
carried out as for any other vegetable, and can be grown
all year round in mild climate, it is recommended to
cultivate from March to July. Planting through
propagules of the twigs in definitive spacing of 20 to 25
cm between plants. As a rustic vegetable does not
require much cultural activities, as the most common
pests highlight beetles and kitties, diseases are
nematodes of the genus Meloidgyne, which reduces the
growth of the plant.

According to the Secretaria de Atencao a Saude
(2015), the plant Tropaeolum majus L. is known among
several popular names among them: “capuchinha” -

capuchin, chaguinha, chagas, parrots, flower-of-blood,

Mexican watercress, nasturtium flower, spur-of-cock,
Peruvian watercress. It is a vegetable that has all the
edible parts, annual cultivar, with easy propagation, has
characteristic to attract lepidoptera, and to remove
aphids and beetles.

According Duarte (2018), the capuchin is a
hardy vegetable with easy adaptation in diverse climatic
conditions, arriving to bloom almost every vyear,
develop in any type of soil, but with supetior
development in light and little sandy soils, well drained
soils and rich in organic matter can be planted,
throughout the year, having a better development in
times of higher temperatures, being its multiplication by
seeds and staquias.

According Embrapa Hortalicas (2018), Szachys
lanata (fish — “peixinho”), belonging to the family
Lamiaceae, herbaceous, perennial, wild of regions of
mild climate of Europe and Asia, in Brazil cultivated in
the South, Southeast and Center West regions, reaching
20 cm of height with growth in the form of clumps, not
blooming in Brazilian conditions. This cultivar requires
well-drained soils with a good content of organic
matter, being able to be cultivated the whole year as
long as there are conditions favorable for the
development being its propagation by means of
dismembered clumps. The cultural dealings are not very
demanding because of their rusticity, petforming
according to the need of the plant.

The objective of this work was to evaluate the
influence of xenobiotics (fungicides and insecticides) in
an isolated and combined way on the beneficial
microbial diversity of the rhizosphere under the
cultivation of four unconventional food plants (UFP's)

or exotic vegetables.

MATERIALS AND METHODS

The work was carried out at the School of
Agronomy of the Faculdade Evangelica de Goianésia
(FACEG), in the city of Goianésia - GO. The design
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was randomized in randomized blocks with the 4 x 4
factorial scheme with 4 replications, with daily follow -
up. In this work it was necessary to use the greenhouse
and the laboratory of the institution.

In the greenhouse with a 50% sombrite
structure, 64 pots were planted with 64 seedlings of
exotic vegetables, of which 16 were seedlings of Fragaria
vesca L. (strawberry — “morango”), Rumex acetosa L.
(“azedinha”),  Tropacolum  majus L. (capuchin —
“capuchinha”) and Stachys lanata (fish — “peixinho”),
which consisted of the 1st factor. The second factor
was the use of xenobiotics: application of insecticide,
fungicide and insecticide / fungicide, in addition to
control (control) treatment.

The planting, replanting and acclimatization of
the seedlings occurred during 68 days, after that period
the applications of xenobiotics were started, with two
applications of insecticide with a 30 day interval
between the applications, using 0.5 ml for each 5 liters
of water. With the fungicide were carried out six
applications with the interval of 7 days each, using 0.5
ml for each 5 liters of water, totaling 120 days of
experimentation.

The analyzed soil was collected after the last
application (15 days of the insecticide and 7 days of the
fungicide), two samples of each treatment were used in

the xenobiotic influences analyzes: Abamectim Nortox

(acaricide and biological insecticide, contact action and
ingestion, with chemical group of avermectins) and
AMISTAR TOP (systemic fungicide with chemical
group of azoxystrobin, strobilurin, difenoconazole,
triazole), on the rhizosphere of each culture.

In the laboratory, the quantitative analyzes of
the rhizosphere microorganisms were carried out,
comparing the results obtained in the experiments with
the use of xenobiotics, in order to infer their
interference on the rhizosphere of such vegetables. At
the end of the experiment the data obtained between
the treatments were compared with data available in the
literature to support the discussions and conclusion of
the work.

The obtained data were submitted to analysis
of variance and comparison of means in statistical
software by the Scott Knott test at the 5% probability

level.

RESULTS AND DISCUSSIONS

The statistical data on the average colony
forming units (CFU) in the soil collected from the four
crops are described in Table 1. It is possible to observe
that there was no statistical difference between the
cultures in relation to the numbers of CFUs of fungi

and soil bacteria.

Table 1. Averages of colony forming units (CFU g') of fungi and soil bacteria present on capuchin, sour,

strawberry and goldfish crops.

Averages
Treatments i
Fungi (CFU g) Bacteria (CFU g)
Capuchin — “Capuchinha” 0.578125 a 10.578125 a
“Azedinha” 1.093750 a 12.718750 a
Strawberry — “Morango” 1.109375 a 12.718750 a
Fish — “Peixinho” 1.187500 a 13.500000 a
CV (%) 84.24 39.88

* equal letters are considered statistically similar and the di

tferent letters are considered statistically different.
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It is possible to observe in Table 2 that there
was no statistical difference between the xenobiotics
among themselves and in relation to the control

treatment regarding the numbers of CFUs of fungi and

bacteria. In this way. it was possible to observe that the
application of xenobiotics (fungicides and insecticides,
isolated and combined) did not affect the microbial

diversity in the soil cultivated with the crops.

Table 2. Means of colony forming units (CFU g') of fungi and soil bacteria present for the treatments with
xenobiotics: insecticide, fungicide and insecticide/fungicide, besides the control treatment.

Averages
Treatments ;
Fungi (CFU g_l) Bacteria (CFU g'l)
Insecticide 0.812500 a 9.781250 a
Fungicide 0.812500 a 12.312500 a
Insect1.01'de/ 1140625 . 12.859375
Fungicide
Witness 1.203125 a 14.562500 a
CV (%) 84.24 39.88

* equal letters are considered statistically similar and the different letters are considered statistically different.

In the work of Reis et al. (2010), the
endosymbiotic microorganisms were not significantly
affected as a result of the application of the herbicide
gyphosate and the combination of insecticide +
fungicide (fomesafen + fluazifop-p-butyl) in the
soybean crop. The insecticides carbofuran, endosulfan,
thiamethoxam, fipronil and imidacloprid did not cause
any effect on Gluconacetobacter diazotrophicus in Fernandes
et al. (2013) and diabetic bacteria Herbaspirillum
seropedicae in the work of Procépio et al. (2010), both in
sugarcane culture.

In the work of Pereira et al. (2010), with the
treatment of the soybean seeds with carbendazim +
thiram and thiabendazole + thiram reduced the
nodulation, demonstrating a negative effect on the
microorganisms. In the work of Marks et al. (2013), in
the soybean crop, the fungicides Protreat and Maxim
XL guaranteed survival and longevity of the nitrogen
tixing bacteria (Bradyrbizobinm), and the fungicide
Vitavax-Thiram negatively affected these
microorganisms. Bueno et al. (2003) tested the survival

and nodulation of Bradyrbizobium japonicum with

fungicide application and observed results with a

significant negative effect of the combinations of

Carboxim + Thiram fungicides

CONCLUSIONS

The xenobiotics did not affect the microbial
diversity present in the soils of the tested cultures, being
similar statistically with the control.

UFP's crops did not present statistical

differences regarding CFU in cultivated soils.
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