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The pests control in agriculture are increasingly complex, the irrational use of products can
cause environment pollution and the production cost increase. The aphidsare insects and when
they eatplantthey can cause direct damages, that’sbecause sap sucking, and direct damages,
by sick transmission by toxin injections. The essential oils of aromatic and medicinal plants
whit insecticidal, fungicidal and bactericidal properties lead to promising ways and as result a
“clean” agriculture, free of pesticides. For the purpose to contribute with the knowledge
generation about the action of the essential oils in the pest insects was the objective of this
work, study the essential alfacava (Ocimum grtisssimum) oil efficiency in the control of black
aphid (Aphis craccivora). The experimente was performed in the Entomologia e Apicultura
Lab in the Instituto Federal de Educacédo, Ciéncia e Tecnologia da Paraiba,campus Sousa. The
design was completely randomized and consisted in four treatments: TO water +0,5% of neutral
detergent (control); T1 0,5% of essential oil + 0,5% of neutraldetergent “diluted with water”;
T2 1% of essential oil + 0,5% of neutral detergent; T3 2% of essential oil + 0,5% of neutral
detergent. Ten repetitions were done for each treatment every repetitions had ten insects. The
first insect mortality analysis was made twenty-four hours after the alfacava essential oil
application and the second one with forty-eight hours. All the treatments presented significant
insect mortality rates by Tukey test. Ata concentration of 0,5% of alfacava oil essential it was
noted be enough to cause an average aphids mortality of 90%, making it preferable to use since
there was not significant changes by the F teste of ANAVA between this one and the higher
concentration, therewith reducing product application costs with high efficiency.
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INTRODUCTION

Although the agriculture is practiced by
humanity foroverten thousand years, the intense use of
pesticides to control pests and crop diseases exist just
over a century ago. It was originated after the great
world wars, when the chemical industry of poisons so
used as chemical weapons found in agriculture a new
market fortheir products (LONDRES, 2011).

As the intense use of pesticides in Brazil from
the 70’s through the agricultural credit stimulus policy
and the loan conditioning to the use of inputs in the
crops, show up the increasing of domestic and wild
animalsmortality, ground and water contamination and
a lot of others factors that affects, directly and
indirectly, the health of developed communitiesin food
production around the world (ROEL, 2001; LIMA,
2008).

According to the dossier published by
Associacdo Brasileira de Saude Coletiva Abrasco
(2012), in the last three years the Brazil has been
occupying the higher pesticides consumer place of the
world. The impacts to the public health are wide
because they reach vast territories and involve different
population groups as workers in different types of
activities, residents around factoriesand farms, besides
all of us who eatcontaminated food. These impactsare
associated to ouractualmodel of development, focused
primarily to the production of primary goods for export.

According to the Agéncia Nacional de
Vigilancia Sanitaria (ANVISA) while in the past ten
years, the world pesticide Market grew 93%, the
Brazilian Market grew 190%. In the last crop, that
involves the second half of 2010 and the first half of
2011, the national Market of pesticides sales moved 936
thousand tons of products, being 833 thousand tons
produced in the Country, and 246 thousand tons
imported (ANVISA & UFPR, 2012).

To Boziki et al. (2011) the pesticides are the
principal pollutants of the actualagriculture model. The
poison are not limited to a local, in spite of they are
applied in a given area. The contamination of natural
resources by the improper use of pesticides became a
serious problem of public health and environment
pollution.

Ribas & Matsumura (2009), emphasizes that,
the effects of pesticides in human health could be from
two types: 1) acute effects, those resulting from
exposure to concentrations of one or more toxic agents,
capable of apparent effective damage within 24 hours;
2) chronic effects, or those resulting from a continued
exposure to relatively low doses of one or more
products.

The growing concern of society about the side
effects of pesticides, such as applicator toxicity,
environmentalpollution and the presence of residues in
foods, has encouraged researchers to develop studies
with new ways of alternative pests control, such as the
use of insecticides of plant origin (ALMEIDA et al.
2004; TAVARES & VENDRAMIM, 2005);

The persistent challenge of agriculture is the
obtainingof high levels of crop productivity in response
to the growing demand for agricultural products
determined by the need for internal supply and foreign
exchange generation through the export of these
products. Among the obstacles of agricultural activity
stands out the productivity loss of the crop caused by
pest insects that, in the agroecosystem, find the
favorable conditions to grow (CARVALHO, et
al.,2011).

Knowing the impact of insects on crop growth
and yield and the conditions that favor the increase of
their populations are essential for proper pest
management in the farming (EMBRAPA, 2006).

According to SANTOS (2012), the pests
control in agriculture is every time more complex, the
use of products in an irrational way can cause the
intensification of the pests attacks; selection and the
appearance of resistance; environmental pollution and
elevation of production costs.

The aphids that attack plant are insects that
when they eat can cause direct damages, because of sap
suction, and indirect damadges, by the sick transmission
and by the toxin injection (SALVADORI, 1999). When
it is about virus transmission, the simple presence of an
aphid can be characterized as pest and deserve lots of
attention because of the hard control and the wide
potential for multiplication (LIRA, 2005).

The sucking action of aphids causes leaf
curling; their edges turn downward and has deformation
in the buds. Because their food is exclusively of sap,
these insects eliminate large amounts of a sweet liquid
from which ants feed that, in contrast, protect them from
naturalenemies. (EMBRAPA, 2003).

Many species of aphids (Hemiptera,
Aphididade) are find in the cultures depending on the
season, the year and the region (EMBRAPA, 2009).
The aphidsare distributed all over the world and attacks
diverse cultivations how: corn (Zea Mays), sorghum
(Sorghum bicolor L.), wheat (Triticum aestivum, L),
sugar cane (Saccharum officinarum, L), citrus fruits,
cotton (Gossypim hirstum, L), coconut (Cocos nucifera)
e Gliricideasepium (WAQUIL, 1995).

The cowpea (Vigna unguiculata) which grains
are of high food biological value and are cultivated by
family farmersin the North and Northeast of Brazil is
one of the principal cultivation that suffers with black
aphids (Aphis craccivora) attacks (DANTAS et al,,
2002).

One way to control the black aphids (A.
craccivora)in the cowpea (V. unquiculata) is the use of
botanical insecticides that are compounds resultants
from the plants secondary metabolism, being
accumulatedin smallproportion in various plant tissues
(LUCCA, 20009).

According to Costa et al. (2009), the alfacava
essential oil (O. gratissimum) have insecticides,
repellent and antimicrobials properties. Your use in the
biological control has been shown as a sustainable
alternative for the use in behaviorstudy and in the pest
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insects’ mortality, including predators and parasitoids.

The fix essential oils or even the aromatic and

medicinal plants extract with antibiotic properties, lead
to promising ways and as result a “clean” agriculture,
free of pesticides. For the purpose to contribute with the
knowledge generation about the action of the essential
oils in the pest insects, was the objective of this work,
study the essential alfacava (Ocimum gratisssimum) oil
efficiency in the control of black aphid (Aphis
craccivora) evaluating if it can be a sustainable
alternative for rational control of this insect.
This study consists of five chapters. The first chapter
addresses the introductory aspects of the work and its
objectives. The second, theoretical reference about the
botanical features of the Alfacava plant (O.
gratissimum), importance of the essential oils in the
black aphids (Aphis craccivora) control, the cowpea
(Vigna unguiculata) and host plants of this insect. The
third one describes the methodology that was used for
the work. The fourth presents the results and the
discussions about the efficiency of the Alfacava
essential oil (O. gratissimum) application in the
mortality of black aphid. The fifth chapterisgoing to be
presented the conclusions and the final considerations
aboutthe studied subject.

Brazilian flora is considered the richest in the
world in biodiversity, containing about 23% of existing
plant species onthe planet. The Brazil hasmore than 55
thousands of plant species, which 10 thousand can be
considered medicinal, aromatic or useful. In the
medicinal plantsnational market, hundreds of them, the
natives and exotics, are economically explored
(CASTRO et al., 2009).

The Alfacava, (Ocimum  gratissimum),
originating plantfrom the Asian continent, is very used
in the home medicine in the form of bathsand teasand
very appreciated ascondiment. The plant is an aromatic
undergrowth that grows, without big problems, all over
the Brazil. Can hit until 1 meter high, with oval leaves
and jagged edges, varying from 4-8 centimeters high,
and inflorescence with little flowers and purple in color.
Its propagation is, mainly, by cuttings taken from the
stem of the plant (JORGE, et al., 2006).

The specie (O. gratissimum) was bring to
Brazil by the African slaves, with the purpose of
preserve the traditional African medicine, and it became
naturalrealfastin the Country.Itis a plantthat presents
big number of essential oils, secondary metabolic with
super antioxidant action, acting on lipid peroxidation
inhibition and free radical neutralization (PEREIRA &
MAIA, 2007).

The great interest in (O. gratissimum) is dueto
the constituents of its essential oil, presents in
superficial glandular trichrome (GANG et al., 2001).
SILVA et al., (2005) highlights that the majority
component of the Alfacava essential oi is the eugenol
that varies according to the growing conditions, plant
developmentstatusand chemo type.

Ocimum gratissimum is a big producer of
essential oils, presenting aromatic compounds thatare

widely used by pharmaceutical industry because
contains eugenol (70-80%) and geraniol (80-90%).
Plants extracts are used in traditional medicine in
rheumatism treatments, paralysis and metal illnesses,
besides contains active biological substances that are
naturally used as insecticides, nematicide, fungicide
and local antiseptic (EGGRAIM et al., 2001).

Alvarenga (2010) says that the vegetal
development is influenced by nutrient availability,
light, temperature and waterin appropriate proportions.
This group of factoriesallied to genetic of the cultivated
plant will determine the productivity of a crop; so that
changes occurred in them will contribute to the fall or
increase of production.

The Alfacava (O. gratissimum) crop with
temperatures between 20 e 30°C provides higher leaf
thickness and higher density of glandular trichrome,
producers of essential oil. The quantity and quality of
solar radiation can be modulated to obtain desirable
anatomical characteristics directly associated to the
essential oil production, influencing your medicinal
potential and commercial value (MARTINS et al,,
2009).

According to Minamiet al., (2007), the lighter
and looser soils with good fertility, high content of
organic matterand good drainage favor the Alfacava
cultivation. He points out that,any type of grounds can
be used to cultivate the species mentioned, as long as
you make a correction to hita pH value between 6,2 and
6,6 and the incorporation of organic matter.

Costa Filho et al., (2006) studying the
influence of different water regimes (0%, 50%, 75% e
100% of available water) about the growing and the
developing of O. gratissum concluded that the plant is
too influenced by water and thermal availability. With
the water regime close to the field capacity of the soil,
the plants have their growth and productivity
accelerated. He pointsout that there is little information
regarding the quantity of water absorbed by the plant
daily.

Cuttings propagation is considered an
important tool in the improvement of woody and
herbaceous species, especially in the cultivation of
medicinal plants (EHRLERT et al., 2004). In the
Alfacava (Ocimum gratissimum) culture, Sousa et al.,
(2005) state that the basal stake is the best form of
vegetative propagation of the species, and that the soil
vegetable substrate provides better dry matter
production and rooting of all studied stakes (apical,
median and basal).

The use of insecticides in pests control in
agriculture as, organophosphate, organochlorines,
pyrethroids, fungicides, dithiocarbamates,
phenoxyacetic herbicides, dipyridyls, fumigants methyl
bromide e aluminum phosphide presents a series of
problems, environmental contamination, presence of
high levels of food waste, biological imbalance,
because the elimination of natural enemies and the
emergence of resistant insect population. All of these
pesticides can and determine acute poisoning, chronic
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adverse effects and diseases of various kind, many
times lead the infected individual to death be abruptly
(acute), or insidious (chronicles) (TRAPE, 2003).

The search for new alternatives of
phytonematoids control is, currently, a worldwide
concern, giving priority to the biologically active
natural substances use (SILVA, 2006). The essential
oils can be used as raw material in fine chemical
industry, to direct application in products like perfumes,
fragrances and cosmetics, or by transformation into
structural derivative products for use in the drugs
industry (phytopharmaceuticals) or veterinary and
horticulture (insecticides, fungicides, bactericides,
larvicide) (PEREIRA, 2012)

According to Minami & Barraca (1999), the
essential oils are volatile, refrigent, odor-characteristic
liquids. Accumulate in certain tissues within cells or
reservoirs of essence, under the epidermis of the hair,
the glands or in intracellular spaces. They are extracted
from fresh or dried plant by steam distillation, pure and
simple extraction or other techniques (by pressure, by
fatabsorption). They play animportant role in attracting
pollinating agents, defense against herbivores, as
regulators of the rate of decomposition of organic
matterin soil and asantimicrobial agents (PEREIRA&
MOREIRA, 2011).

According to Wolffenbuttel (2007), the
chemical composition of the essential oils depends on
several factors, especially the plant origin, thatis why
each oil has a specific chemical composition. The
essential oil is composed of over 300 different chemical
components, which makesit such a valued product.

From the agro ecological agricultural
production perspective, a viable alternative for pests
control is the use of secondary metabolites present in
some plants, which are called insecticide plants. Many
substances from secondary metabolism products of
these plantscan be found in the roots, leavesand seeds,
among them rotenoids, pyrethroids, alkaloids and
terpenoids that can interfere in the metabolism of other
organisms, causing variable impactsas repellency, food
and oviposition deterrence, sterilization, metabolism
block and developmental interference without
necessarily cause death (MACHADO et al., 2007).

Linard (2008) points out that, the eugenol
chemical constituent (4-allyl-2-methoxyphenol), found
in Alfacava (O. gratissimuml) essential oil has been
arousing the interest of scientists because your lip
solubility, low toxicity and biological activities.

For Tangerino (2006) the eugenol is an
importantand recognized antimicrobial agent extracted
from clove and from Alfacava that has analgesic
properties and antibacterial qualities. Because it is a
phenolic compound, the release of protons from its
structure denatures the bacterial cell wall causing the
death of the microorganism. He also points out that
Brazil is nowadays a huge exporter of eugenol;
however, the country does not use this bioactive
principle in fine chemistry for the production of
materials intended to the medical field. It is a

recognized factthatthe medicinalplantare the basis for
the development of phytomedicines or obtaining
productswith high market potentialand benefit.

The essential oils represents a viable
alternative to plants protection and are potentially
useful in crop disease management, especially in
organic agriculture, because they are important in
defending plantsagainst microorganisms and predators
(OKA etal., 2000; SALGADO et al., 2003).

According to Pereira (2005), the paraibana
Caatinga is rich region in plantand inset biodiversity,
varying its biological and physiological activities
according to the season of the year. Studies about this
plant biodiversity have been made and described
occurrences of great biological value that can provide
interesting resources for the national economy and for
the local biodiversity preservation.

The Aphids are small insects (from 1 mm. to
just over 5mm.), usually of damp, oval or piriform
body, uniformly colored (green, yellow, orange, violet,
brown or black), or presenting area of dark brown or
black color. Generally, they are polymorphic,
introducing itself, when completely developed, by three
main forms: winged, provided with more or less
developed teak and apteras (LIMA, 1942).

According to Salas etal. (2003), theaphidsare
important sucking insects as pests of plants grown in
many regions of the world, particularly in the temperate
zone, because of the large multiplication capacity and
polyphagous feeding habit of many species. The main
problems that these insects cause to crops can be
divided into: a) direct damages because of their feeding
on the host plant resulting in subsequent nutrient
withdrawal and, b) indirect damages, involving the
transmission of phytoviruses, toxicogenic action hy
substances introduced through the saliva and even the
favoring of saprophytic fungi (fumagine) that grow on
aphidssugary droppings (honeydew).

The aphids’ reproduction is by
parthenogenesis that are the type of reproduction from
virgin females in which the eggs undergo full
development, without being fertilized. It is called
telitoca when it originates only females, like is the case
of the aphids in regions of tropical climate, as occurs in
the Northeast (GALLO et al., 2002). The reproductive
capacity by parthenogenesis leads to aphids hit high
population levels and, in the winged form migrate
settling in other areas. The damages caused by them is
dueto its food form, because when they suck the sap of
the plant inject saliva that has phytotoxic effect and
transmit pathogens (ZANINI, 2004).

The aphid’s life cycle lasts, around, 5 to 20
days, during this period each individual has the
reproductive power of 100 to 120 descendants. The
nymph period has four instars lasting one to three days
totaling from 4 to 12 days its nymph stage (PAPA,
2006).

The aphid is a sucking insect of plant sap,
found in large numbers of young shoots and leaves.
When they suck the final part of the branches, they
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cause their withering and death, which lead the plantto
emit lateral shoots. It is common for aphids to attack
flowers and fruits without formation (BARBOZA, et
al., 1996).

According to Araljo (2007) the aphids are the
most responsible for the virus transmission from one
plant to another, being its main hosts the plants of the
cucurbit and legume family.

The Aphiscraccivora belongsto the Aphididae
family,are small insects, around 2 mm long, blackish in
color. Adult females have a bright black abdomen and
are usually apeterous. The larvae are grayish and
slightly powdery, live throughout the year, without
producing sexual forms, this is the apteric and winged
forms present, they are viviparous parthenogenetic
females. They live in colonies, under the leaves, young
shootsand flowers (SANTOS et al., 2001).

The black bean aphid (Aphis craccivora),
Hemiptera: Aphididae is a cosmopolitan pest that feeds
on several plant species, especially Fabaceae
(RAKHSHANI et al., 2005). This pest sucks the sap of
the plant from the terminalbuds and leaf petioles and is
still a vector of pot virus. When the attack happens on
young plants, it causes intense leaf deformation, dely
in plant development, and may cause its death
(QUINTELA, et al, 1991). According to
BLACKMANN & EASTOP (2007), this aphis attacks
about 50 plants of 19 families and is a vector of
approximately 30 viruses.

The cowpea (Vigna unguiculata) is legume
belonging to the Dicotyledoneae class, Fabales order,
Fabaceae family, Faboideae subfamily, Phaseoleae
tribe, Phaseolinea subtribe, Vigna genus and (Vigna
unguiculata) species. It is an herbaceous, autogamous
and annual plant who is most likely source regions is
western and central Africa. Itis one of the best-adapted,
versatile and nutritious legumes among cultivated,
being an important food and key component of
production systems in the dry regions of the tropics,
covering part of Asia, the United States, the Middle East
and Centraland South America (SINGH et al., 2002).

The cultivation of cowpea (V unguiculata)ako
known as “string bean” occurs in the northern and
northeastern regions of Brazil, predominantly of
subsistence, by the rural population and, in a minor
scale, by the urban, thus, a product of great
socioeconomic  expression  for these  regions
(GALVAO, etal., 2012).

The Vigna unguiculata is an excellent source
of protein (about 23% - 25%) amino acids,
carbohydrates (about 62%), vitamins and minerals,
besides of having a large amount of dietary fiber, low
fat (2% oil content) and contain no cholesterol. It
represents staple food for low-income populations in
Northeastern Brazil. It has a short cycle, low water
requirement and rusticity to develop low fertility soils,
and symbiosis with bacteria of the Rhizobium genus has
the ability to fix nitrogen from the air (ANDRADE
JUNIOR et al., 2002).

Many factors may influence in the production

of cowpea: cultivars, crop practices, soil type and
especially the occurrence of pests and diseases
(MORAIS & RAMALHO, 1980).

According to Lima et al. (2002), insects that
cause damage to cowpea (Vigna unguiculata) crop
occur according to the developmentalstage of the plant
until the dried and stored grains. Because of the big
variety of insects, practically all plant structure are
attacked causing estimated losses of between 33% and
86%.

The Gliricidia sepium is a specie of great
commercial and economic interest for tropical regions
because of its multiple use characteristics, being
cultivated in several tropical countries. The G. sepium
stands out for its fast growth, high regeneration
capacity, drought resistance and facility in propagations
sexually and asexually. In Brazil, Gliricidia sepiumwas
introduced in the Northeastern Semiarid region in 1985
in the city of Petrolina Pernambuco, through stakes
from the Comissdo Executiva da Plano da Lavoura
Cacaueira (CEPLA), (DRUMOND & CARVALHO
FILHO, 1999).

For the conditions of the Brazilian semiarid,
there are recommendations for the use of Gliricidia
sepium in the form of protein banks, in consortium with
palm, corn and beans, of forage hedges, as well as
forage preserved in the form of hay and silage
(CARVALHO FILHO etal., 1997).

The G. sepium, a forage legume used for
animal feed. The use of this material may increase the
productivity of rural establishments, especially family
farms that have difficulties in purchasing materials to
be used as protein sources, reducing the raised cost of
soybean meal in the paraibana region (SOUZA et al.,
2012).

In Brazil, there are no reports of pests and
diseases that are limiting for Gliricidea sepium. When
the foliage is attacked by aphids (Aphis craccivora)
segregation of sweetened substances occurs that
promotesthe development of fungi, antsand causes the
drying of the apex of the plant and their branches. It
loses its apicaldominance; the plantsemit many shoots
making it difficult to form upright cuttings, and are
shorten. This attack occurs most frequently between
December and February (rainy season), when plants
presents many new shoots (FRANCO, 1988).

According to Boff (2008) from the perspective
of sustainable agriculture, new forms of plant protection
are sought, including the use of extracts and essential
oils from medicinal plants, syrups, biological control
(naturalenemies), traps and bio fertilizers. Works with
many plant species employing alternative forms of
disease and pest control are realities within the practice
of agro ecological production (LORENZETTI, 2012).

Costa et al. (2010) evaluating the effect of
neem seed oil (Azadiracta indica) marketed as
natuneem, on black aphid, on cowpea (Vigna
unguiculata) found that the oil extracted from the seed,
presented 81,15% effectiveness in Aphis craccivora
mortality.
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Santos et al. (2013) reports the effect of
different concentrations of ethanoic extracts of
Annonana muricata L. seeds (1, 2, 3, 4, 5%) on the
control of black aphid (Aphis craccivora) in common
beanand concluded that, Annona muricata L.at?2, 3, 4,
5% concentrations had mortality of 96,66% of Aphis
craccivora nymphs, showing to be efficient in this pest
control.

Pontes (2005) studyingthe insecticidal activity
of alcoholic extracts of malvarisco (Plectranthus
amboinicius(Lour.), basil (Ocimum brasilicumL.),
celery (Apium graveolensL.) and leek (Allium porrum),
and the effect of sunflower oils (Helianthus annuus),
corn (Zea mays), soybean (Glycine max) and the Ypé®
neutral detergent (emulsifying agent), on black aphids
(Aphis craccivoraKoch) nymphs under common bean
(VignaunguiculataL.)in the condition of the vegetation
house, concluded that, leek (Allium porrum) and celery
(Apium graveolens) showed better efficiency in
combatingaphids (A. craccivora).

MATERIALS AND METHODS

The experiment was accomplished at
Laboratério de Entomologia e Apicultura no Instituto
Federal de Educacéo, Ciéncia e Tecnologia da Paraiba,
located at the irrigated perimeter of Sdo Gongcalo, in
Sousa — PB, situated in the Rio do Peixe sub-basin and
the Rio Piranhas basin.Sousa city is located in the
physiographic zone of the Sertdo Paraibano, at 220
meters above sea level, with latitude geographical
coordinates 6°45°33”, with an average annual
temperature of 28°C, relative humidity of 60% and
annual sunshine stroke of 3,058(Figure 1)(DNOCS,
2010).

The design was completely randomized
composed of four treatments: TO water + 0,5% of
neutral detergent (control); T1 0,5% of essential oil +
0,5% of neutral detergent; T2 1% of essential oil + 0,5%
of neutral detergent; T3 2% of essential oil + 0,5% of
neutral detergent. Ten repetitions were done for each
treatment every repetitions had ten insects, totalizing
four hundred insects in the studied experiment. The
Alfacava essential oil and the neutral detergent used for
application on aphidswere diluted in 100 ml of distilled
water.

To test the efficacy of essential oil of Alfacava
(Ocimum gratissimum) in pests’ control, were used
black aphids (Aphis craccivoral) collected is several
parts of the Gliricidia sepium plant (leaves, branches
and apical buds). The aphids used in the experiment
were collected at the seedling nursery at the Insituto
Federal de Educacéo, Ciéncia e Tecnologia da Paraiba,
Sousa campus (Figure 02).

Figure02: Parts of the Gliricidia sepium plantcollected
in the seedling nursery from IFPB — Sousa Campus full

with Aphis craccivora.
Source: Personal archive Amorim, M. C. (2012).

For the test realization, the collected material
from Gliricidia sepium plant was transported to the
Laboratério de Entomologia e Apicultura do Instituto
Federal de Educacéo, Ciéncia e Tecnologia da Paraiba,
Sousa Campus.

The essential oil was extracted from aerialpart
of Alfacava (O. gratissimum) plant (leaves,
inflorescences) with a puller adapted by Professor Paulo
Wanderley by the steam drag method. To prevent the
aphids from leaving the repetitions without being
accounted for were used disposable plates with water
and supernatant Styrofoam discs forming “islands”.

To avoid the mortality of the insects by
drowning with the excess of essential oil application
was putted on the Styrofoam discs, absorbent paper
(Figures 03 e 04).

[ S

N

i:igure 03: Sampleabove de supernatantStyrofoarﬁ
Source: Personal archive AMORIM, M. C. (2012).
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Figure 04: Demonstration of the experiment being
analyzed.
Source: Personal archive Amorim, M. C. (2012).

The dead aphids count was made with twenty-
four hours and with forty-eight hours after the
installation of the experiment with the help from a
magnifying glass and flashlight.

Data were subjected to the F-Test of Variance
Analysis and the comparison of average was made by
Tukey test at the 1% probability level for both the
twenty-four hours and the forty-eight hours count. For
statistical analysis was used the statistical software
Assisténcia Estatistica (ASSISTAT) version 7,6 beta
(SILVA, 2013).

RESULTS AND DISCUSSIONS

The first mortality analyzes of the insects was
made twenty-fourhours afterthe Alfacava essential oil
application and the second with forty-eight hours. All
treatments resulted significant percentages of mortality
of the insects by the Tukey test (Tables 01 e 02).

TABLE 01
Table of the statistical variance analysis of the experiment 24 hours after the application of Alfacava (Ocimum
gratissimum) essential oil confirmed by the significant 1% F test., LOCAL, MONTH/YEAR.

FV GL SQ QM F
Treatments 3 87.30000 29.10000 10.4970*
Leavings 36 99.80000 2.77222
Total 39 187.10000

* Significance atthe 1% probability level (p <.01).

TABLE 02
Table of the statistical variance analysis of the experiment 48 hours after the application of Alfacava (Ocimum
gratissimum) essential oil confirmed by the significant 1% F test., LOCAL, MONTH/YEAR.

FV GL SQ QM F
Treatments 3 21.80000 7.26667 9.9847 **
Leavings 36 26.20000 0.72778
Total 39 48.00000

** Significance atthe 1% probability level (p<.01).

The analyzes made in twenty-four hours after the
Alfacava essential oil on the black aphid shows the
statistical comparison of the averages of the treatments
(Table 03). The treatments T1 0,5% of Alfacava
essential oil + 0,5% of neutral detergent, T> 1% of
Alfacava essential oil + 0,5% of neutral detergent e T3
1% of Alfacava essential oil+ 0,5% of neutral detergent

showed statistically significant in relation to the control,
To water + 0,5% of neutral detergent.

In concentration of 0,5% of Alfacava essential
oil the mortality was 68%, in 1% concentration the
mortality was 80%, however at 2% concentration the
mortality was 93%. In the control (water + neutral
detergent), the mortality was 53% (Graphic 01).
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TABLE 03
Average of the treatmentsaftera period of 24 hours of Alfacava essentialoilapplication in the black aphids (Aphis
craccivora). LOCAL, MONTH/YEAR.

Treatments Average of the treatments

ToControl 5.30000¢
T1: 0il** 0,5% + ND* 0,5% 6.80000 bc
T2: 0il 1% + ND 0,5% 8.00000ab
T3: 0il 2% + ND 0,5% 9.30000a

Theaverages followed by the same letter does notdiffer staticallyfromeach other. * Neutral Detergent.
** Alfacava essential oil.

GRAPHIC 01
Percentage mortality rate of black aphid(A. craccivoral) with Alfacava (O. gratissimum) essential oil application
\/\/lithin 24 hours. LOCAL, MONTH/YEAR.

B Mortality of the black A

Mortality of the black aphid (A. craccivora);
aphid (A. craccivora);
B Mortality of the black T2; 80%
aphid (A. craccivora);
. 0,
B Mortality of the black T1;68%
aphid (A. craccivora);
TO; 53%.
N\ %

TO —water + 0,5% of neutraldetergent; T1 — 0,5% of Alfacava oil essential + 0,5% of neutraldetergent; T1 —
1% of Alfacava oilessential + 0,5% of neutral detergent; T3 — 2% of Alfacava oil essential + 0,5 of neutral
detergent.

The analyzesmade forty-eight hours afterthe Alfacava
essential oil application in the black aphis shows the
statistical comparison of the treatments average (Table
04), which, T1, T2 e T3 were not statistically
significant, but in relation to the controlTO there was a
significant difference.

With 0,5% concentration of Alfacavaessential

oil it was foundto be enough to cause the aphids death
in an average percentage of 90% (Graphic 02),
becoming preferential its uses since it had not
significant difference between this and the highest
concentration, thereby reducing the costs of the product
application with high efficacy
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TABLE 04

Average of the treatments after 48 hours of the Alfacava essential oil application in the black aphid (Aphis

craccivora).

Treatments Average of the treatments

Tocontrol 7.80000b
T1: 0i** 0,5% + ND* 0,5% 9.00000a
T2: 0il 1% + ND 0,5% 9.500004a
T3: 0il 2% + ND 0,5% 9.70000a

The averages followed by the same letter does not differ statically from each other. * Neutral

Detergent. ** Alfacavaessential oil.
GRAPHIC 02

Percentage mortality rate of blach aphis (A. craccivoral) with Alfacava (O. gratissimum) essential oil application

within 48 hours. LOCAL, MONTH/YEAR.

4 N

Mortality of the black ¥ Mortality of the black

B Mortality of the black aphid (A. craccivora); aphid (A. craccivora);

aphid (A. craccivora); T2: 95% T3;97%
B Mortality of the black T1;90% ’
aphid (A. craccivora);
TO; 78%

N\ J

TO —water + 0,5% of neutral detergent; T1 — 0,5% of Alfacava essentialoil + 0,5% of neutral detergent; T1 — 1%
of Alfacava essentialoil + 0,5% of neutral detergent; T3 — 2% of Alfacava essential oil + 0,5% of neutraldetergent.

One of the resons that can explain the high mortality
rate of the black aphid (A. craccivora) with the Alfacava
(O. gratissimum) essential oil application is that the
presence of various plant secondary substances,
standing out the Eugenol chemical component which
contains bioinsecticidal properties, making it a viable
alternative for pest control.

This information corroborates the study of the
content, yield and chemicalcomposition of Alfacava
(O. gratissimum) essential oil by Fernandes (2012), he
points out thatthe results obtained identified eight
chemicalcomponents, highlighting eugenol asthe
majorcomponent, with an average content of 91% of
the essential oil contituents (Table 05).
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TABLE 05

Relative percentage of essential oil constituents in Ocimum gratissimum plants grown

photosynthetically active radiation (PAR).

in different

PAR (mol m2 d-!

Compounds
KI* 4 7,4 11 20
Relative percentage (%)
cis-ocimeno 1034 1,47 3,86 413 3,49
trans-4-tujanolou cis-sabineno hydrate 1073 0,52 0,63 0,53 0,54
terpin-4-ol 1185 - - 0,43 0,64
Eugenol 1358 91,97 91,66 89,76 90,70
B-bourboneno 1388 - - 0,43 0,43
E-caryophyllene 1429 1,37 1,29 141 1,49
germancreno D 1486 3,92 2,56 2,83 2,22
Caryophyllene oxide 1589 - - 0,41 0,49
Totalidentified (%) 99,25 100 99,93 100

KI*= Kovatsindex. Source: FERNANDES, 2012.

Gomes & Favero (2011) evaluating the
insecticide action of the Alfacava (O. gratissimum)
essential oil in nymphsof third and fourth development
stakes of Triatoma infestants, concluded that, the
Alfacava (O. gratissimum) essential oil presents a toxic
effecton the insect causing its mortality.

Studies desenvolved by Franca et al. (2010)
with the objective of test different essential oils in the
repellency of the Callosobruchus maculatus insect in
cowpea (Vigna unguiculata) cv. Curujinha pointed out
that, independent of the concentration used (0,5% or
2%) the Alfacava essential oil promoted less attraction
of the insect into the cowpea in relation to the others oils
studied, anise (Foeniculum vulgare) and Citronela
(Cymbopogon winterianus). They also points out that
the O. gratissimum essential oil promotes the contact
mortality of the insect and presents it like a promisor
alternative in the C. maculatus control.

CONCLUSIONS

The Alfacava essential oil has an
insecticide action in concentrations from 0,5% in the
submitted test conditions, actuatingsignificantly in the
index mortality of black aphid.

The 0,5% concentration presents
positive index in insects mortality, enabling less costs
of application when itis compared with the highest dose
tested in the experiment.

For agro ecological agriculture
Alfacava (O. gratissimum) essential oil, emerge as
promising tool in pest insect control. From the
knowledge of these factors it is possible to conclude
that, the botanical insecticides are less likely to develop
resistant pests, are biodegradable and do not harm the

environment.

CONSIDERATIONS

Itis importantto point out the relevance of new
fields studies, to have answers about the efficacy of the
Alfacava (O. gratissimum) essential oil application in
the black aphid (A. craccivora).

Find natural products that can substitute the
emulsifying agent (neutral detergent) is another
parameter that should be evaluated, because it has
chemical properties that may harm the environment.
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