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ABSTRACT

Stenoma catenifés considered the main pest of avocado, making impossible to commercialize the infested fruits.
This study was conducted with the objective of evaluating the potenhigteforhabditis amazonendisC01 in the
field control of avocado borgas well as the nematode release methed.treatments were tested, namely: release of
deadTenebrio molitorinfected with the nematode and hydraulic nematode spraying; hydraulic application of chemical
insecticides was used as a control. The experiment was set up in a randomized complete block design with 15 replicates.
The concentration of suspension distribution was 5,500 infective juveniles.pdrthe experimental area traps with
sex pheromone were installed to capture adult males. The number of borer fruits was evaluated in the two central plants
of each plot, sampling 4 fruits per plant. There was a reduction in the percentage of borer fruits from 15 days of
application for all control methodAfter the release of nematodes, the adult population was similar to the control, and
it can be inferred that, even without chemical control, there was no increase in the number of adisaiftazmnensis
was considered promising under field conditions, reducing the populati@sateniferin all release methods.
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INTRODUCTION unfeasible. Newly hatched caterpillars pierce the fruit

i . ] epidermis by initially feeding on the pulp and forming
In Brazil, avocao is grown in almost all states due to

9 a ~galleries in the interigrand may subsequently reach the
the favorable edaphoclimatic characteristics that provuf%ed depreciating the commercial value of the product

conditions for production throughout the yerazilian (Hohmanret al, 2000; Navat al, 2005a).
production is mainly distributed in the Southeast region, The newly attacked fruits have white spots due to
and the state of S&o Paulo is theyést producerThe  external exudation and, with larval development, the fruit
Brazilian harvest in 2016 was approximately 180,636 t, @pidermis shows a deposit of excrements and food remains
which 4,950,508 kg were destined for export, whichear the entrance hole of the caterpillarmore severe
represents almost 7% more in exports compared to thfacks, several caterpillars can be found in a single fruit,
2015 harvest (IBGE, 2016; Carvalho, 2017). leading, as a consequence, to its faster fall (Martinez &
Avocado borgrSenoma catenifeiWalsingham Godoy 1984). Damage caused by avocado borer varies
(Lepidoptera: Elachistidae), is considered the main pegépending on the cultivarear site and crop management,
of avocado plantations, causing serious economic damaged there may be total losses (Hohmann & Meneguim,
to the crop and, in many cases, leading to the abandonme®3).Venturaet al. (1999) observed that ‘Beatris a
of the production areas. Its presence leads to the reductguitivar more susceptible to the attack of borer in relation
in production and mees the marketing of infested fruitsto ‘Margarida’, although both may show losses of
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approximately 97% and 81%, respectivelythe end of Characterization of the area

the cycle. For the field tests, an avocado planting area was
The main control method used is the chemical, angsed on Fazenda Past&o 3, located in Monte Carmelo
pyrethroids are commonly used (Hohmatrl, 2000), region, MG Brazil. The total area of the farm used for
although there are no phytosanitary products registeradocado planting is 60 ha, is located at an altitude of
in Brazil to control the pest. The lack of effective control 020 m, geographical coordinates 18°54'5%2’
measures makes it difficult to use integrated managemerte21'43.7°0, located in the area of Planaltos e
and influences the increaseSn catenifeipopulation in - Chapadas da Bacia Sedimentar do Parana, Southwest
the field.As S. catenifedeposits its eggs directly on theportion of the Brazilian Cerrado, in the mesoregion of
fruits, the control strategies should be applied for a ShQHeTriéngulo Mineiro andilto ParanaibaAccording
time to obtain better control results, that is, from hatching the Képpen classification, the climate of this region
until the penetration of first-instar larvae in the fruit§s Cwa, temperature of 22 °C and rainfall of 1,500 mm
(Hohmanret al, 2003), hindering pest control. Thus, thqannual averages), and rains concentrated in six months,
current situation shows the need for studies on pesiostly in the summer period. The soil is predominantly
control methods to establish an adequate managemengRifyey oxisol. The areas adjacent to the experiment
S. catenifein the avocado crop. facility have coffee and rubber plantations. The
Entomopathogenic nematodes are considerexdltivation used has existed for 15 years and was
promising biological control agents, particularly effectiveconstituted by cultivars Margarida and Geada, totaling
when applied to insects that inhabit or whose larval stage area of 6.0 ha, planted in spacing 6.0 x 11.0 m.
occurs in the soil (Dolinslét al, 2017). The use ofthese  Due to the fact that it was a commercial crop, the
organisms to controb. cateniferpupae may be an following phytosanitary products were eventually used
alternative to pest management, considering that tirethe control area and in the adjacent areas: 1) fungicides:
pupae remain in the soil and that the perennial environmex#oxystrobin + difenoconazole, captan, carbendazim,
formed by the areas established with avocado favor tkhepper oxide, copper hydroxide, difenoconazole, sujphur
establishment of nematode populations. In Brazil, thetebuconazole and thiophanato methyl; 2) insecticides/
are no established methods for the release ataricides: abamectin, acephaBsauveria bassiana
entomopathogenic nematodes. In this context, it is fuibeta-cyfluthrin, bifenthrin, carbosulfan, chlorpyrifos,
damental to analyze different methods that allow thelorantraniliprole, cypermethrin, fipronil, gama-
distribution of the pathogenic agent in the field, besidesy/halothrin, lambda-cyhalothrin, lufenuron, lufenuron +
being operational and economically viable in the cropsprofenofos and novaluron; 3) herbicides: diquat
Therefore, the objective of this study was to evaluaibromide, glyphosate, oxyfluorfen and paraquat
the potential of different methods of distribution of thedichloride. In addition, the parasitoitichogramma
entomopathogenic nematodeHeterorhabditis pretiosunRiley (Hymenoptera: Trichogrammatidae) was
amazonensigéndalo, Nguyen e Moino Junipstrain released in the avocado planting areas prior to the
MCO1, in the control oB. catenifeppupae under field experiment setup.
conditions, as well as to adapt the technology for the
application of these organisms, in order to use them in a
pest management plan.

Control of Stenoma catenifer with
entomopathogenic nematodes in the field

The following treatments were tested: 1) manual release

MATERIAL AND METHODS of deadT. molitor (obtained from 4 to 5 days) infected
with nematodes; 2) hydraulic spraying with infective

Multiplication of entomopathogenic nematodes  jyveniles in the soil, below the canomnd 3) hydraulic
The nematode used in the experimehamazonensis spraying of chemical insecticides (farm standard),

MCO01, was isolated in Monte Carmelo, M&azil. In order considered the control. Fifteen replications were performed
to obtain freshly emerged infective juveniles, thén a randomized block design, with each replicate
nematodes that were stored in a climatic chamber agentaining a 25-m line, with four plants. The nematode
conditioned room at 16 °C, were multipliedTenebrio application concentration was standardized on 5,500
molitor L. (ColeopteraTenebrionidae) larvae, reared adnfective juveniles per fn Thus, for the treatment with
established by Potricét al. (2007). Larvae dead by the insect cadavefl dead insect was released for every 3,0 m
nematodes were placed in a 9-cm Petri dish with filter papeonsidering an average of 55,000 infective juveniles per
for five days. Subsequentlgistilled water was added to dead insect.

recover the emerged juveniles. Infective juveniles obtained For the treatment with hydraulic application of
up to three days after the onset of emergence were useeimatodes suspended in a 25-m line, 137,500 infective
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juveniles were sprayeds a function of the length of the ~ For monitoring of adults in the experimental area, three
2-m bar and the two sides of the bar (2 x 2 =21 the Delta traps containing sex pheromone devices were
application area was 100%mper line and a total area of installed to capturé. catenifermales. The traps were
1,500 ni (15 lines)A syrup volume of 500 ha' was used; installed at 1.65 m from the soil, and the devices were
thus, 100 L of syrup containing 2,062,000 infectivehanged every 60 days. Evaluations were performed every
juveniles were applied to 15 25-m linéke sprayefArbus 15 days for 90 days. The population fluctuation of the
200 was used, with horizontal bar adaptation and uniladults was monitored for 8 months in order to verify the
teral extension with an application range of 2 m, 3 tipfehavior of the insect over time.
The tips used were blue MagnéjstDC-5, with an angle
of 130° and thick drops, according to the manufacturePermanence of entomopathogenic nematodes in
The working pressure was 114 kPa, and the application the soil
was performed in the moing, at a mean temperature of  |n order to verify the permanence of the nematode in
20.3 °C, relative humidity of 60.5% and wind speed of 5.the area, soil sampling was carried out every 30 days.
km ht. The climatic data were obtained using an ITSPFhe samples were collected at two points of each
80001 thermo hygro anemometer treatment (one in the first treatment line and another in
The chemical treatment carried out in the area consistgfk last line), totaling six samplesbout 400 g of soil
in the application of the insecticides carbosulfan angetween 5 and 15 cm deep were removed, below the
novaluron, 30 days after experiment setup; lufenuron grojection of the canopy of the avocado tree about 1 m
profenofos, 45 days after experiment setup; and bifenthriifom the stem. The samples were individualized in plastic
60 days after the experiment was set up. bags and placed in a styrofoam box during transport
In order to verify the number of borer fruits the twofrom the collection area to the laboratoFpe samples
central plants of each replicate were evaluated, 4 fruiigere labeled with the date of collection and the
were sampled (one on each side), in the basal third of teographical coordinates.
plant (from 1.50 to 1.90 m in height). Evaluations of the The samples were divided into aliquots, which were
number of individuals trapped and borer fruits wer@rocessed by insect-bait isolation, constituted by a plastic
performed on the day of the exjpeent and then every 15 container (14 x 14 x 7 cm) with approximately 200 g of soil
days for 90 days. The results were expressed as perceniagistened with distilled water sterilized at 15% \ien
of borer fruits and submitted to analysis of variancgst-instarT. molitor larvae were added on the moist soil.
(p<0.05) in a split plot scheme, and time was the subplghe container was clodes and inverted ino order to the
factor larvae stayed in the bottom. The mortality was evaluated
Viability and infectivity evaluations were performedafter five days. The collections were made up to 90 days
for the treatment with infective juveniles applied with after the application of nematodes. On the day of the
horizontal bar sprayeiherefore, aliquots of the installation of the experiment, soil was collected to verify
suspensions were collected in three moments: in tlige possible previous existence of nematodes in the area
preparation of the syrup, before being placed in the sprggfore the release bf amazonensis
tank; in the first spray jet; and the last spray jet (obtaining
a volume of about 10 mib each collection)lo verifythe  RESULTSAND DISCUSSION
viability of the nematodes, ten 0.1-mL aliquots of the ) )
suspension were taken for each application moment and Control of Stenoma catenifer with
100 infective juveniles were observed under a entomopathogenic nematodes in the field
stereoscopic microscope, counting the number of living In relation to the viability of entomopathogenic
and dead individuals. nematodes applied by sprayer (suspension treatment) in
Nematode infectivity was tested simultaneously witlthe experimental area, it was verified that there was a
viability. 1 mLsuspension was removed and pipetted inteeduction in the viability of the infective juveniles and a
a Petri dish (9 cm in diameter) containing two filter papenrgduction in the mortality of. molitor between the time
per treatment. Each plate receivedrlMolitorlarvae and of preparation of the syrup and the beginning of the
was keptina B.O.D.roomat 25+ 1 °C, 70 + 10% RH anapplication. Howeverthere was no diérence between
24h dark for five days. Eight replicates were performed fahe beginning and end of spraying, considering that the
each treatmentfter this period, larval mortality was time spent with spraying was 1 houafle 1). Even though
determined by nematodes, confirmed by théerewas areduction inthe viability of infective juveniles,
symptomatology characteristic of mortality causedtby the values obtained at the beginning and at the end of the
amazonensi¥iability and infectivity data were comparedapplication are considered satisfact@ipce the majority
using theT-test for independent samplgs(.05). of the nematodes remained alive.
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Entomopathogenic nematodes can be applied usingemical treatment. It was observed that the treatments
a sprayer without loss of viability and infectivity whenfor the control of avocado fruit borer showed a marked
under a pressure of up to 1,379 MPa (Gaetal, 2005, reduction after 45 days and, at 90 days, the percentage
2008),. In relation to the agitation of infective juvenileof borer fruits reached 6.1%. In this study to 70%
in the spray tank, Moreiret al. (2013) reported that no reduction in the number of borer fruits was observed
interference was observed in the survival of infectivevith the use of the proposed control measures. The
juveniles, and they were still capable of causingesults evidenced the control effect of the
mortality in insects. Thus, the authors concluded thantomopathogenic nematodesSurctatenifeunder the
hydraulic spraying is a viable alternative for thdested conditions, as well as their residual effect.
application of entomopathogenic nematodes in the field. Hoddle & Hoddle (2008) studied the attack level and
The same was observed in this study since, evelamage pattern k. catenifein the field evaluating the
though there was a reduction in viability and infectivityproportion of borer fruits and also the number of holes
of infective juveniles over time, the mortality rates oper fruit in commercial ‘Hass’ avocado, and observed up
the insects reached at the end of the application wetee45% of borer fruits through field evaluations. For the
considered satisfactary experiment setup, the nematoid was released when the

On the day of the installation, it was verified thatverage borer fruit in the area was 20%, a value that was
the average percentage of borer fruits in the area walseady causing a reduction in yield due to fruit fall and
20%.According to the obtained data, it can be observadaking them commercially infeasible.
that there was a linear reduction in the percentage of As for the evaluation of the presence of adults in the
borer fruits up to 90 days after the application obelta traps with sex pheromone, it was verified that, in
nematodes (Figure 1). Howevethere were no experiment setup, the initial population of insects found
significant differencesp>0.05) between the threein the traps was of 9 adults in the control area, 6 adults in
control methods used, showing that both dead inseitie treatment area with the release of deadinsects and 3
and spray application achieved similar controls tadults in the hydraulic spraying treatment (Figure 2).

Table 1: Viability of Heteiorhabditis amazonensMCO01 and mortality offenebrio molitorapplied in the field for the control of
Senoma catenifebefore, in the beginning and at the end of spraying. Pastdo 3 Farm, Monte CarmeRrakliGAverage
temperature of 20.3 °C and relative humidity of 60.5%.

. . Viability of infective Mortality of Tenebrio
Time of application . . .
juveniles (%)* molitor (%)*
Before application (preparation of the syrup) 99.5+0.75a 90.0+7.56 a
Beginning of spraying (1st jet) 85.7+4.74Db 81.3+6.41b
End of spraying (last jet) 85.7+4.23b 80.0+£7.56 b

*Means followed by the same letter in the column do not differ by the T pestQ.05). Mean + SD(M).

y=-0.1713x + 21.121
R2=93.39%

20 4

15 1

10 4

Attacked fruits (%)

0 T T T T T 1

0 15 30 45 60 75 90
Days

Figure 1: Avocado fruit borer by@enoma catenifeover time. Pastdo 3 Farm, Monte Carmelo,, B@&zil.

Rev CeresVicosa, v66, n.2, p. 124-131, mar/at2019



128 Vaness#&ndal6 et al.

Considering that the action of the nematode on the According to Castillet al. (2012) and Vazquez al.
adult population can be observed after 15 days ¢2017), captures @. catenifemales attracted by the sex
application, it was observed that, at 15 and 90 days plheromone using traps occur mainly when flowering
evaluation, 6, 15 and 14 adults and 16, 23 and 19 adubisgins and is associated with the presence of fruits in the
were captured in the treatments with hydraulic sprayindield. For the execution of this stydsuits were maintained
insect cadaver and control, respectivélyus, observing in the plants during the whole evaluation period once, on
the difference in the number of individuals captured ahe farm, the selective collection of the fruits is carried
these times, 10 adults were obtained for the suspensiomt, that is, only the fruits considered suitable for
treatment, 8 adults in the treatment with insect cadaveommercialization were collected the plants. Thus, the
and 5 adults in the control. Thus, it can be observed thgradual increase in the number of adults collected in the
the adult population in the treated area was similar toeatments and the control after 90 days of evaluation
that found in the control as a function of the final valuemay be associated with the constant presence of fruits in
of adults caught in the traps (Figure 2). Therefore, thhe field and the occurrence of subsequent generations
use of nematodes was considered as effective as tifahe insect.
insecticide, when related to the population fluctuation It was also possible to observe that in the treatment
of S. cateniferadults in the evaluation period of thewith the nematodes released in insect cadaver the
experiment. reduction in trapped adults was slowdecreasing the

In relation to the population dynamics of adults it waamount of adults only after 45 days, whereas in the control
verified that there was a variation in the number of adultsnd the suspension treatment, this reduction was
captured during eight months. 30 days after the releaseotiserved at 30 days (Figure 3). This result can be explained
the nematodes, there was a reduction in adult captwe a function of the time the infective juveniles took to
and, at 45 days, the number of collected individualsmerge from the insect cadaver which could take up to
decreased and was balanced until the end of tlfige days, while in suspension treatment, the infective

evaluation at 90 days (Figure 3). juveniles were applied directly to the soil, ready to search
Considering that the life cycle &. catenifethas a for the host.
mean of 35 days, a pupal period of 15 days (Na\a, The studies conducted & cateniferefer mainly

2005a) and the control target is the pupae, it can bethe use of sex pheromones for adult monitoring and
considered that the effect of the nematodes in adults caisect bioecology; howevglittle has been discussed
be observed from 15 days of release and the presencalbbut pest control, and these studies are limited to the
caterpillars in the fruits only in the following boreruse of parasitoids such akichogramma and
generations. Trichogrammatoideand control by fruit bagging (Nava

30 4
251

20 A

Number of adults

0 15 30 45 60 75 90

Days
¢ Control ® Suspension Cadaver

y=0.0952x+10.714  y=0.1405x +3.5357  y=0.1595x + 10.82
R2=89.29% R2=99.57% R?*=77.08%

Figure2: Cumulative number dtenoma catenifexdults collected in Delta traps with sex pheromone over 90 days. Pastdo 3 Farm,
Monte Carmelo, MGBrazil.

Rev CeresVicosa, v66, n.2, p. 124-131, mar/at2019




Control potential oHeteiorhabditis amazonens{®habditida: Heterorhabditidae) in avocado borer 129

Number of adults

?n“ TR

0 PN Y B I8

\" SUIPPRUIPSY U
a® S o g ReS o \'79 o 0 08
'fo\ 'l)cg\ ’L\q”b\ \\06 'LQ\ db\ &\\1""“'5\65\ 0'5\\1\ \h\ Qﬂ%a 7'6\ Qg "”5\ ‘101 "*\\
Control W Suspension Cadaver

Figure 3: Population fluctuation oStenoma catenifeadults collected every 15 days in Delta traps with sex pheromone from
November 2016 to July 2017. Pastdo 3 Farm, Monte CarmeloTMGarrow indicates the application dateHgfteorhabditis
amazonensi$CO1.

etal, 2006; Navat al, 2007; Castilleet al, 2012; Hoddle no nematodes were found in the control area. The same
etal, 2011). was observed over time until the evaluation of 90 days,

Studies testing entomopathogenic nematodes with lifeshere nematodes were still found in the soil in the treated
cycle insects similar t8. catenifehave been conducted, areas; it was found that the juveniles remained viable and
as that developed by Sireit al (2018), who tested infective in the treated areas over time.
Steinernema brazilenddguyen, Leite, Ginarte, Leite, Considering pest management, nematodes will act in
Santos, Harakava in the control of cupuacu boreone of the phases where the insect remains in the sail
Conotrachelus humeropictug-iedler) (Coleoptera: since, when they are about to become pupae, the
Curculionidae), causing 60% larval mortalithe fourth  caterpillars abandon the fruits and migrate to the soil under
instar larvae of this insect remains in the soil, becomingeaf debris, leaving the pupae to a depth of 0.5 to 1.5 cm,
target for the action of entomopathogenic nematodes, thewithin fallen fruits for approximately 15 days (Hohmann
same site wher8. catenifepupae remains. et al., 2000). In this environment, the pupae become

Silvaet al (2010) tested the nematddeterorhabditis potential targets for the action of the infective juveniles
indicaPoinar KarunakarDavid IBCB n5 for the control that remain in the soil in search of a host.
of guava weevil,Conotrachelus psidiiMarshall Limiting factors for the permanence of
(Coleoptera: Curculionidae), a species tha®.asitenifer entomopathogenic nematode populations are associated
spends part of its life cycle in the soil, in this case pravith ultraviolet light irradiation rates and soil water
pupae, pupae and adult, being considered a pestavhilability. Ground or decaying vegetation cover favors
difficult control. The nematode was applied at a dosadbe soil moisture, which is an ecosystem that favors the
of 10 I/cnt and 50% mortality rates were achieved. presence and persistence of nematodéds@W& Gaugley
2004). Thus, the environment provided by avocado plants
creates favorable conditions for the nematodes to remain
in the soil, which may favor the control 8f catenifefor

As for the verification of the entomopathogenican extended period, allowing inoculative releases of
nematodes in the soil before the experiment installatioimfective juveniles.
no populations were found in the sampled argfisr 30 Valle et al. (2008) studied the action of
days of the experiment, nematodes were isolated by tReterhorhabditis baujardiLPP7 Phan, Subbotin,
insect-bait technique in areas with juvenile release in tidguyen, Moens, unde. psidii by the release of dead
form of insect cadaver and suspension application, a®hlleria mellonellaL. (Lepidoptera: Pyralidae) insects

Permanence of entomopathogenic nematodes in
the soil
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under field conditions and verified the persistence of tHearcia LC, Raetano C®Vilcken SRS, Ramos HH, Leite L Gilho

nematode in the field for up to six weeks after application, A2 & Moscardi F (2005) Pressurizacdo da calda de pulveriza-
¢éo na viabilidade de microrganismos entomopatogénicos. En-

but observed that, after 12 weeks, a gradual reductioryennariaagricola, 25:783-790.

occurred in the presenceldf baujardiin the soil. Garcia LC, Raetano CG & Leite LG (2008pplication technology
Alternatives in the control d. cateniferare funda- for the entomopathogenic nematoddsterorhabditis indica

mental to reduce the population of the pest in the ﬁe|d'and Steinernemasp. (Rhabditida: Heterorhabditidae and
Steinernematidae) to contr@podoptera frugiperdgSmith)

mamly due to the Q|ff|cglty m_the COﬂtI‘C_)l and use of (Lepidoptera: Noctuidae) in corn. Neotropical Entomology
unregistered chemical insecticides, which causes thes7:305-311.

emergence of secondary pests and cases of resistanagotfile Ms & Hoddle CD (2008) Bioecology Stenoma catenifer
insecticides (Navat al, 2005b, 2006). Based on the results (Lepidoptera: Elachistidae) and associated larval parasitoids

obtained in this Studyhe use oH. amazonensisICO1 reared from Hass avocados in Guatemdatarnal of Economic
. . . Entomology 101:692-698.
can be considered as a potential tool in the control of

ae in the soil. in order to increase the contrds.of Hoddle MS, Millar JG Hoddle CD, ZouY, McElfresh JS & Lesch
pup I i1 ' : SM (2011) Field optimization of the sex pheromoneSténoma

cateniferin the avocado crop. catenifer (Lepidoptera: Elachistidae): evaluation of lure types,
trap height, male flight distances, and number of traps needed
per avocado orchard for detection. Bulletin of Entomological

CONCLUSIONS Research, 101:145-152.

The hydraulic spraying system did not interfere witfiohmann CL& MeneguimAM (1993) Observagdes preliminares

L . . . sobre a ocorréncia da broca do abac&emnoma catenifewvals.
the Vlablllty and mfeCt'VIty ofH. amazonensis1CO1. no Estado do ParanAnais da Sociedade Entomolégica do Bra-

There was a reduction in these parameters between thg| 22:417-4109.

prepargtmn of the syrup and the beginning of thﬁohmann CL, MeneguilAM, Andrade EA, Novae3C & Zandona
appllcatlon. C (2003)The avocado fruit boretenoma catenife(Wals.)

. . ... (Lepidoptera: Elachistidae): egg and damage distribution and
There was a reduction in the number of borer fruits parasitism. Revista Brasileira de Fruticultura, 25:432-435.

adults in the areas treated with entomopathogenic _ o

f hi ion f Hohmann CL, Santog/J & MeneguimAM (2000) Avaliagéo de
nematodes for bot |n§ect Cadayer and suspension _Orm§écnicas de manejo para o controle da broca-do-abacate,
The capture of adults in traps with sex pheromones in thexenoma catenife(Wals.) (Lepidoptera: Oecophoridae). Re-
treatments showed the same distribution pattern as in th&ista Brasileira de Fruticultura, 22:359-363.

control. IBGE - Instituto Brasileiro de Geografia e Estatistica (2016) Pro-

h . . | in th ith dugcdo agricola municipal. Disponivel em: https://
The reduction in adults trapped in the treatment wit sidra.ibge.gor/tabela/1613#resultaddcessado em: 20 de se-

insect cadaver occurred after 45 days, while in the controlkembro de 2018.
and in the suspension treatment, after 30 days. Martinez NB & Godoy FJ (1984) Observaciones preliminares so-
Heterorhabditis amazonensisCO1 was considered bre la b.lologla deenoma catenlfeWaI5|ngham(Lefp|dopt'era:
. . . . Stenomidae) taladrador del aguaca®ersea americaniill).
promising in the control db. catenifewhen released in - xg/onomia Tropical, 34:205-208.

suspension and throth the insect cadaver under tl\l;]c%’eira GF Batista ESPCampos HBN, Lemos RE & Ferreira MC

tested conditions. (2013) Spray nozzles, pressures, additives and stirring time on
viability and pathogenicity of entomopathogenic nematodes
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