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ABSTRACT: Ichneumonidae are solitary parasitoids that
mainly attack larvae and pupae of Lepidoptera, Coleoptera
and Hymenoptera, which constitute important agricultural
pests. The objective of the present paper was to characterize the
assemblage of Ichneumonidae associated to the conventional
and organic cultivation of Guarana (Paullinia cupana) crop in
Manaus City (Amazonas State, Brazil) with faunistic analysis.
The samples were collected at Empresa Brasileira de Pesquisa
Agropecudria (EMBRAPA), using Malaise and Moericke traps,
between September 2012 and February 2013. We collected
296 specimens of Ichneumonidae, represented by 14 subfamilies,
41 genera and 63 morphospecies. The faunistic analysis revealed
the predominance of rare and less frequent genera (54.2%
in conventional and 47.1% in organic crop management).
Venturia Schrottky was highlighted as superabundant, super
frequent and constant (46.4% of the specimens) in conventional
cultivation. In organic cultivation, Eiphosoma Cresson (15.6%
of the specimens), Venturia (15.1%), Polycyrtidea Viereck (7%),
Stethantyx Townes (6%), Enicospilus Stephens and Diapetimorpha
Viereck (both 5.5%), Polycyritus Spinola and Podogaster Brullé
(both 5%) were more abundant, more frequent and constant.
The observed differences reflect the type of crop management.
Considering that organic crop management do not use
agrochemicals, there is a greater diversification of the landscape.
On the other hand, a reduction in richness and abundance has
been observed in conventional crop management, due to its greater
alteration and uniformity of the landscape. This study evidences
a high number of rare, less frequent and accidental genera, and
reveals the predominant groups in each crop cultivation system.
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RESUMO: Ichneumonidae sio parasitoides solitdrios e ata-
cam principalmente larvas e pupas de Lepidoptera, Coleoptera e
Hymenoptera, que constituem importantes pragas agricolas. O obje-
tivo do trabalho foi caracterizar a assembleia de Ichneumonidae
associada ao cultivo de guarand (Paullinia cupana) de manejo con-
vencional e orginico, em Manaus (Amazonas, Brasil) por meio
de andlise faunistica. As coletas foram realizadas na EMBRAPA,
com o uso de armadilhas Malaise e Moericke, entre setembro de
2012 e fevereiro de 2013. Foram coletados 296 exemplares de
Ichneumonidae, em 14 subfamilias, 41 géneros e 63 morfoespé-
cies. A andlise faunistica revelou predominincia de géneros raros
e pouco frequentes (54,2% no manejo convencional e 47,1% no
organico). Venturia Schrottky destacou-se no manejo convencio-
nal como superabundante, superfrequente e constante (46,4% dos
exemplares). No manejo orgénico, Eiphosoma Cresson (15,6% dos
exemplares), Venturia (15,1%), Polycyrtidea Viereck (7%), Stethantyx
Townes (6%), Enicospilus Stephens e Diapetimorpha Viereck (ambos
5,5%), Polycyrtus Spinola e Podogaster Brullé (ambos 5%) foram
muito abundantes, muito frequentes e constantes. As diferencas
observadas refletem o tipo de manejo da cultura. No manejo orgi-
nico, por nio utilizar agroquimicos, hd uma maior diversificagao da
paisagem. J4 no manejo convencional hd uma redugio da riqueza e
abundancia, por possuir maior perturbagio e uniformidade da pai-
sagem. Este estudo evidenciou o elevado niimero de géneros raros,
pouco frequentes e acidentais e expds os grupos predominantes em
cada sistema de manejo.

PALAVRAS-CHAVE: agroecossistemas; controle biolégico;

inimigos naturais; parasitoides.
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INTRODUCTION

Ichneumonidae (Hymenoptera: Ichneumonoidea) has about
25,000 valid species distributed along 42 subfamilies (YU etal.,
2016; BENNETT et al., 2019). In general, they are solitary
parasitoids and most of their species that have been biologically
studied attack larvae and pupae of Lepidoptera, Coleoptera
and Hymenoptera (GAULD, 1991). In Brazil, the family
is represented by 1,019 species distributed in 233 genera
(FERNANDES et al., 2020a).

Despite the ecological importance of Ichneumonidae, there
is little knowledge about this group in most regions of Brazil,
wherein the majority of studies were conducted in Atlantic
Forest areas (KUMAGAI; GRAE 2000; 2002; GUERRA;
PENTEADO-DIAS, 2002; KUMAGAI 2002; TANQUE
etal., 2010; TANQUE etal., 2015), Cerrado (PADUA etal.,
2014), Caatinga (SHIMBORI et al., 2014; FERNANDES et
al., 2019; FERNANDES et al., 2020b), and specific agroeco-
systems, such as rubber tree fauna (Hevea brasiliensis Muell.
Arg.) (TEMPEST etal., 1998) and green dwarf coconut trees
(Cocos nucifera L.) (COMERIO et al., 2012).

In general, the assemblage of crop-associated parasit-
oids is determined by the characteristics of the agroecosys-
tem. Conventional cultivation systems simplify the physical
structure of the agricultural landscape, with increased depen-
dence on the use of inputs, which causes a reduction in the
diversity of parasitoids in these agroecosystems (ESTRADA,
2008). However, in less disturbed agroecosystems, without
the intensive use of agricultural inputs, parasitoid assembly is
related to crop diversity, soil cover, weeds and adjacent crop
vegetation (ESTRADA, 2008; SANDONATO etal., 2010).

In the Amazon forest, guarana (Paullinia cupana var. Sorbilis
(Mart.) Ducke) is widely cultivated, encompassing an area of
8,029 hectares and production of 744 tons in 2017, represent-
ing 22.6% of the country’s guarana production (IBGE, 2017).
However, the lack of basic studies (biological and ecological)
of the fauna, especially regarding its natural enemies, such as
predators and Hymenoptera parasitoids, delays the develop-
ment of alternative techniques to conserve biodiversity and
pest control associated to the cultivation of guarana.

Hence, the objective of the present paper was to character-
ize the Ichneumonidae assemblage associated to conventional
and organic cultivation of guarana in Manaus City (Amazonas
State, Brazil), and to determine the important genera associ-
ated to each crop management with faunistic analysis.

MATERIAL AND METHODS

A total of 12 collections were made between September 2012
and February 2013, during the flowering and fruiting phase
of guarana. The collections were carried out at the premises

of Brazilian Agricultural Research Corporation - Western
Amazon - Amazonas State (Empresa Brasileira de Pesquisa
Agropecudria — EMBRAPA), located in Northern Manaus
(Amazonas State, Brazil) in two cultivation areas of guarana
(Paullinia cupana var. Sorbilis (Mart.) Ducke): an organic crop
management (2°53°29.14”5/59°58’45.80”W) and a conven-
tional crop management (2°53’42.18”5/59°59°10.58”W).

The conventional crop management was established in
1986 and encompasses an area of 1.6 ha. During the study
in this area, an insecticide was applied on January 1%, 2013.
The organic crop management was established in 2003 with a
total area of 3.9 ha. Both crop cultivations followed the man-
agement recommendations of PEREIRA (2005), with crops
being cultivated at 5 x 5 m spacing,

In each experimental area of cultivation, two collection
points were selected, which were 60 m apart from each other.
At each sampling point, one Malaise (TOWNES, 1972) and
four Moericke (MOERICKE, 1951) traps were installed; with
water and detergent solution arranged around the Malaise trap,
at a distance of 5 m. For more details on the sample design
see SCHOENINGER et al. (2019).

Samples were collected every two weeks, where the traps
were set for four days in the cultivation areas. The water and
detergent solution of Moericke’s traps was replaced every
24 hours to prevent the loss and deterioration of material.

The Ichneumonidae were identified at subfamily level,
following PALACIO; WAHL (2006) and GAULD (2006).
For generic identification, specific literature for each group
was used. The distribution of genera throughout the Brazilian
states was primarily defined according to the distribution pre-
sented in FERNANDES et al. (2020a) and complemented
with the sporadic generic distributions present in literature.
Subsequently, morphospecies identification was carried out
based on their morphological characteristics. All individuals
are deposited at the Invertebrate Collection of the National
Institute for Amazonian Research, curated by Mdrcio Luiz
de Oliveira.

Each crop management system was considered as a com-
munity with its own characteristics. The main groups in each
crop management system were determined by the faunistic indi-
ces according to the method established by SILVEIRA-NETO
etal. (1976). To determine the principal genera of each com-
munity, the indices of abundance, frequency and consistency
were estimated for the genera of Ichneumonidae.

For the abundance index, we considered the total num-
ber of individuals sampled in the environment and calculated
the confidence interval (CI) of the means of genera at 5%
probability (SILVEIRA-NETO et al., 1976). Genera were
classified into: more abundant, when the number of indi-
viduals was greater than the upper limit of the CI; abundant,
when situated between the upper limits; common, when
within the CI; dispersed, when the number of individuals
was between the lower limit of the CI; and rare, when this
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number was lower than the lowest limit of the CI (LUDWIG;
REYNOLDS, 1988).

Relative frequency was calculated by dividing the num-
ber of individuals of one genus by the total number of indi-
viduals collected, and the values obtained were expressed in
percentage. The frequency index is estimated by distributing
the values in histograms and compared based on the CI, with
results being classified as less frequent, frequent and more fre-
quent (DAJOZ, 1973).

For constancy, the percentage was calculated by multiply-
ing the number of samples in which the genus was collected
by 100 and then dividing it by the total number of samples
(SILVEIRA-NETO et al., 1976). The genera were classified
as: accidental, when collected from less than 25% of the sam-
ples; additional, when observed between 25 and 50% of the
samples; and constant, when the genus was captured in more
than 50% of the samples (SILVEIRA-NETO et al., 1976).

All faunistic indices were calculated by the Faunistic
Analysis Software ANAFAU (MORAES et al., 2003), and
the data obtained were used to determine the principal gen-
era associated to crop management systems.

The richness was compared by generating an individual
rarefaction curve, on the morphospecies abundance data in
each crop management system. Standard error values (square
root of variance) were converted to a 95% confidence interval
and plotted in graphs. Abundance data from each manage-
ment system were log-transformed to assess the proportion of
abundance as a function of the number of genera sampled and
plotted using MacArthur’s broken stick model. Both graphs
were generated by the paleontological statistics software pack-
age for education and data analysis — PAST, version 3.18
(HAMMER et al., 2001).

N

41

Richness (95% Confidence Interval)

RESULTS AND DISCUSSION

A total of 296 specimens were collected, belonging to 14 sub-
families, and 41 genera. Out of these, 13 specimens (4.4%) of
Ichneumoninae were not identified at genera level and were
counted as morphotypes. Out of 63 sampled morphospecies,
19 were captured in both crop management systems (Fig. 1A).
97 specimens were sampled in conventional management,
which were classified into 10 subfamilies and 24 genera; and
199 specimens were collected in organic management, which
were classified into 14 subfamilies and 34 genera (Table 1).

The rarefaction curve indicates that the species richness in
organic crop management was higher than the richness observed
in conventional crop management (Fig. 1B). However, it is
noteworthy that both curves do not tend to stabilize, which
may indicate a sampling deficiency for this insect group.
Despite the efficiency of traps to capture Ichneumonidae
(NOYES, 1989), the number of traps used per cultivation
area might have been insufficient for representative sampling,
which could have contributed to the observed high number
of rare genera. Using more than one Malaise trap and four
Moericke traps per cultivation area is suggested for a better
representative sampling.

The results of faunistic analysis reveal that most of the
sampled genera were considered rare, less frequent and acci-
dental. In conventional crop management, among the 24 gen-
era captured, 13 (54.2%) genera were considered rare and
less frequent, six (25%) were common and frequent, four
(16.7%) were more abundant and more frequent and only
Venturia Schrottky, 1902 (4.1%) was super abundant and
super frequent (Fig. 2A). In the organic crop management,
out of 34 genera captured, 16 (47.1%) were considered rare
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Figure 1. Ichneumonidae morphospecies sampled during the flowering period of Paullinia cupana in a conventional and organic crop
management in EMBRAPA, Manaus (Amazonas, Brazil). (A) Conventional crop management system; (B) Organic crop management
system. 1 — Venn diagram, diameter of the circles represents the richness between the managements. 2 — Rarefaction curve.
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Table 1. Faunistic analysis applied to Ichneumonidae genera associated with conventional and organic cultivation of Paullinia cupana
of EMBRAPA in Manaus (Amazonas, Brazil).

Taxon Conventional Organic
N.I  F (%) A F (o N.I  F (%) A F (of
Anomaloninae
Agrypon Forster, 1860 = = o o = 1 0,5 r LF Z
Podogaster Brullé, 1846 7 7,2 ma MF Y 10 5 ma MF
Banchinae
Lissonota Gravenhorst, 1829 1 1 r LF 4 S = = =
Meniscomorpha Schmiedeknecht, 1907 = = = = = 1 0,5 r LF Z
Campopleginae
Charops Holmgren, 1859 = = = = = 2 1 r LF Z
Microcharops Roman, 1910 = = = = = 3 1,5 d LF Y
Venturia Schrottky, 1902 45 46,4 sa SF w 30 15,1 ma MF w
Cremastinae
Creagrura Townes, 1971 = = = = = 1 0,5 r LF z
Eiphosoma Cresson, 1865 2 2,1 c F V4 31 15,6 ma MF w
Eutanygaster Cameron, 1911 = = = 3 3 4 2 o F Y
Xiphosomella Szepligeti, 1905 3 3,1 c F z 6 3 c F Y
Cryptinae
Acerastes Cushman, 1929 1 1 r LF z 2 1 r LF Z
Agonocryptus Cushman, 1929 1 1 r LF V4 = = = =
Cryptanura Brullé, 1846 - - - - - 1 0,5 r LF Z
Debilos Townes, 1966 5 5,2 ma MF z 6 3 c F Y
Diapetimorpha Viereck, 1913 1 1 r LF z 11 5,5 ma MF W
Glodianus Cameron, 1902 = = = > s 1 0,5 r LF z
Golbachiela Townes, 1970 1 1 r LF z s = - -
Lamprocryptus Schmiedeknecht, 1904 = S S = S 1 0,5 r LF z
Lymeon Forster, 1869 2 2,1 c F z 3 1,5 d LF Y
Mallochia Viereck, 1912 = = = = = 2 1 r LF z
Messatoporus Cushmam, 1929 1 1 r LF Z S = = =
Photocryptus Viereck, 1913 = = = = = 3 c F Y
Polycyrtidea Viereck, 1913 1 1 r LF z 14 7 ma MF W
Polycyrtus Spinola, 1840 3 3,1 c F Z 10 5 ma MF w
Rhinium Townes, 1966 3 3,1 c F 4 1 r LF z
Toechorychus Townes, 1946 1 1 r LF Z = = = =
Whymperia Cameron, 1913 = = = = = 1 0,5 r LF z
Ctenopelmatinae
Lathrolestes Forster, 1869 = = = S 3 2 1 r LF z
Ichneumoninae
Ichneumoninae (unidentified genera) 6 6,2 ma MF Y 7 3,5 c F Y
Joppa Fabricius, 1804 3 3,1 c F V4 = = = =
Labeninae
Apechoneura Kriechbaumer, 1890 1 1 r LF V4 = = = =
Grotea Cresson, 1864 1 1 r LF Z 1 0,5 r LF 4
Continue...
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Table 1. Continuation.

S Conventional Organic
N.I  F (%) A F C N.I  F (%) A F (o

Mesochorinae

Mesochorus Gravenhorst, 1829 1 1 r LF z 2 1 r LF z
Nesomesochorinae

Nonnus Cresson, 1874 = = = = = 3 1,5 d LF Y
Ophioninae

Enicospilus Stephens, 1835 1 1 r LF V4 11 5,5 ma MF w
Orthocentrinae

Eusterinx Forster, 1869 = = = = S 4 2 c F Y

Orthocentrus Gravenhorst, 1829 1 1 r LF z 5 2,5 c F

Plectiscidea Viereck, 1914 = = = = = 1 0,5 r LF z
Tersilochinae

Stethantyx Townes, 197 1 5 5,2 ma MF Y 12 6 ma MF W

Tryphoninae
Netelia Gray, 1860 = = = = = 2 1 r LF z

N.I: number of individuals sampled. F (%): frequency; A: abundance index: sa: superabundant; ma: more abundant; a: abundant; c: common;
d: dispersed; r: rare; F: frequency index: SF: superfrequent; MF: more frequent; F: frequent; LF: less frequent; C: constancy: W: constant;
Y: additional; Z: accidental.
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Figure 2. Abundance of Ichneumonidae genera, sampled during the flowering period of Paullinia cupana from EMBRAPA, Manaus
(Amazonas, Brazil), in broken stick model. In (A), genera sampled in conventional crop management system; in (B), genera sampled
in organic crop management system.

and three (8.8%) were considered dispersed. When combined, 2012) plantations. Thus, this serves as the pioneer study in
these 19 genera were less frequent; of the remaining 15 gen- the field of Ichneumonidae assemblage in guarana cultivation.
era, seven (20.6%) were common and frequent, and eight The greater richness and abundance found in organic man-
were (23.5%) more abundant and more frequent (Fig. 2B). agement is related to the characteristics of this type of cultiva-

Ichneumonidae assemblage surveys are scarce in agro- tion. Organic management does not use agrochemicals, which
ecosystems of Brazil (PERIOTO et al., 2002), and few stud- allows a greater landscape diversification. However, the general
ies have been carried out on rubber tree Hevea brasiliensis tendency of conventional management is to reduce the rich-
(Euphorbiaceae) (TEMPEST et al., 1998) and green dwarf ness and abundance of both native flora and fauna, because of
coconut tree Cocos nucifera (Arecaceae) (COMERIO et al., the associated alterations due to the use of agrochemicals, soil

Arg. Inst. Biol.,, v.87, 1-12, 0832018, 2020
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management and the uniformity of landscape (PFIFFNER;
LUKA, 2000).

This major alteration in conventional crop management
results in a higher incidence of rare, less frequent and acciden-
tal genera. In organic management, due to greater landscape
diversification, there is a more homogeneous distribution in the
analyzed indices. However, in both managements there was a
predominance of rare genera. Studies conducted in tropical and
subtropical forests have found that the percentage of rare species
in different arthropod collections is about 60% (NOYES, 1989;
CODDINGTON etal., 2009; HOLDEFER; GARCIA, 2015),
close to the value obtained in this study for Ichneumonidae.
NOVOTNY; BASSET (2000), whereas studying an elevated
rate of rare species in herbivorous insect communities, sug-
gested that species richness is influenced by a constant influx
of insects from adjacent plants. Since Ichneumonidae has a
wide diversity of hosts, these parasitoids may have migrated
to the cultivation area following this influx.

The major groups determined by the faunistic analysis were
Venturia Schrottky, 1902, which was superabundant, super
frequent and constant, with 46.4% of the total specimens col-
lected in conventional management. In organic management,
the genera Eiphosoma Cresson, 1865 (15.6% of the specimens),
Venturia (15.1% of the specimens), Polycyrtidea Viereck, 1913
(7% of the specimens), Stethantyx Townes 1971 (6% of the
specimens), Enicospilus Stephens, 1835 and Diapetimorpha

Viereck, 1913 (both 5.5% of specimens), Polycyrtus Spinola,
1840 and Podogaster Brullé, 1846 (both 5% of specimens) had
more abundant, more frequent and constant indices.

The predominance and constancy of these groups in organic
and conventional managements may be occurring due to the
availability of hosts (Table 2). According to GONDIN (1984),
Lepidoptera and Coleoptera represented 38% of guarana floral
visitors, and these are the most frequent hosts of Ichneumonidae.
Only Brachycyrtinae, Diplazontinae, Neorhacodinae and
Orthocentrinae do not include these orders among their hosts
(FERNANDEZ-TRIANA; RAVELO, 2007).

Based on the recorded distribution of genera in Brazil,
it was verified that Plectiscidea Viereck, 1914 is registered for
the first time in the country; and Acerastes Cushman, 1929,
Agonocryptus Cushman, 1929, Creagrura Townes, 1971, Eusterinx
Forster, 1869, Eutanygaster Cameron, 1911, Glodianus Cameron,
1902, Golbachiela Townes, 1970, Lathrolestes Forster, Lissonota
Gravenhorst, 1869, Mallochia Viereck, 1912, Meniscomorpha
Schmie-deknecht, 1907, Mesochorus Gravenhorst, 1829,
Orthocentrus Gravenhorst, 1829, Polycyrtidea Viereck, 1913,
Rhinium Townes, 1966, Stethantyx, and Venturia are recorded
for the first time in Amazonas State (Table 3).

In Brazil, currently 233 genera are recorded in 28 sub-
families, and for the state of Amazonas, 52 genera in 14 sub-
families (FERNANDES et al., 2020a). This study increases
the known genera in Amazonas from 52 to 70, and records

Table 2. Principal genera of Ichneumonidae, sampled during the flowering period of Paullinia cupana from EMBRAPA, in Manaus

(Amazonas, Brazil) and their hosts.
Taxon Hosts

Anomaloninae

Larvae of Saturnidae
and Pyralidae (Lepidoptera)

Podogaster Brullé, 1846
Campopleginae

Venturia Schrottky, 1902
Cremastinae

Eiphosoma Cresson, 1865

Cryptinae

Diapetimorpha Viereck,
1913

Polycyrtidea Viereck, 1913
Polycyrtus Spinola, 1840

Ophioninae

Enicospilus Stephens, 1835

Tersilochinae

Stethantyx Townes, 197 1

Larvae of Pyraloidea (Lepidoptera)

Larvae of Pyralidae
and Noctuidae (Lepidoptera)

Pupae of Noctuidae (Lepidoptera)

No host records.

Crambidae (Lepidoptera)

Larvae of Lepidoptera

Nitidulidae and Curculionidae (Coleoptera)

References

GONZALES-MORENO; BORDERA (2013)

GAULD (1984); SANDONATO et al. (2010);
GONZALEZ; BERRIO (2015)

GAULD (2000);
FERNANDEZ-TRIANA; RAVELO (2007)

HANSON; GAULD (2006)

KASPARYAN; RUIZ-CANCINO (2008)

GAULD; MITCHELL (1978); GAULD;
MITCHELL (1981); GAULD (1988);
FERNANDES et al. (2014)

WILLIAMS et al. (1984); KHALAIM et al. (2013)
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Ctenopelmatinae, Mesochorinae, Orthocentrinae and
Tersilochinae, for the first time in the state of Amazonas,
extending the sampled subfamilies from 14 to 18.

The number of sampled genera demonstrates the poten-
tial of the Amazon region for studies of group diversity.
Moreover, the new records evidenced the absence of studies

in this region as well as in the country. A survey on the
Ichneumonidae fauna conducted in Northeastern Brazil
identified 17 genera, of which 14 were new records for that
region, and highlighted the difficulty of specimen identifica-
tion, due to lack of literature that includes Brazilian fauna.
(SHIMBORI et al., 2014). In a survey conducted in Bahia

Table 3. Number of morphospecies and distribution of Ichneumonidae genera associated with conventional and organic cultivation

of Paullinia cupana in EMBRAPA, Manaus (Amazonas, Brazil).

Taxon Morphospecies Distribution References
Anomaloninae
Agrypon Forster, 1860 1 AM, PA, RS FERNANDES et al. (2020a)
AM, ES, MS, PA, PR, SC, AZEVEDO et al. (2015); FERNANDES et al.
Pod ter Brulle, 1846 2
cdogaster Srute sp (2020a); SHIMBORI et al. (2017)
Banchinae
Lissonota Gravenhorst, 1829 1 AM*, BA, PR KUMAGAL; GRAF'(2000); FERNANDES et al.
(2019)
Meni h
eniscomorpnd 1 AM*, PR, SP FERNANDES et al. (2020a)

Schmiedeknecht, 1907

Campopleginae

AM, AC, BA, CE, ES, MA,
MG, MS, MT, PA, PB, PE, PI, (2019); FERNANDES et al. (2020a); KUMAGAI;
PR, RJ, RN, RR, RS, SC, SP

AZEVEDO et al. (2015); FERNANDES et al.

GRAF (2000); SANDONATO et al. (2010)

AM, BA, CE, DF, ES, GO,

Charops Holmgren, 1859 1
Microcharops Roman, 1910 1
Venturia Schrottky, 1902 3

Cremastinae

AM*, BA, MS, PR, RS, SP

FERNANDES et al. (2020a); SHIMBORI et al.
(2017)

MS, MT, PA, PE, PR, RJ,
RO, SC, SP

FERNANDES et al. (2019); FERNANDES et al.
(2020a); KUMAGAI; GRAF (2000); SHIMBORI
etal. (2017)

AZEVEDO et al. (2015); FERNANDES et al.

Creagrura Townes, 1971 1 AM*, ES, RJ (2020a)
AM, BA, CE, ES, GO, MA, FERNANDES et al. (2019); Fernandes et al.
Eiphosoma Cresson, 1865 5 MG, MS, MT, PA, PB, PE,  (2020a); KUMAGAI; GRAF (2000); SHIMBORI
PI, PR, RJ, RN, SP et al. (2014); SHIMBORI et al. (2017)
AZEVEDO et al. (2015); FERNANDES et al.
Eut ter C L1911 1 AM*, ES, SP
utanygaster Cameron (20208)
Trocar por: AZEVEDO et al. (2015);
) o AM, BA, SC, ES, FERNANDES et al. (2019); FERNANDES
Xiphosomella Szepligeti, 1905 6
iprosomeiia Szeplget PA, PR, RN et al. (2020a); FERNANDES et al. (2020b);
KUMAGAI; GRAF (2000)
Cryptinae
AZEVEDO et al. (2015); FERNANDES et al.
Acerastes Cushman, 1929 2 AM*, ES, PR, RJ, SC
cerastes Lushman (2020a); KUMAGAI; GRAF (2000)
AM*, CE, ES, GO, MG, MT.
e B2 BB M M EERNANDES et al. (2020a), KUMAGAI; Graf
Agonocryptus Cushman, 1929 i PA, PB, PE, PR, R, RO, etal. (2020a) @
(2000)
SC, SP
AZEVEDO et al. (2015); FERNANDES
AM, BA, ES, MG, PI, PR,
Cryptanura Brulle, 1846 1 L et al. (2019); FERNANDES et al. (2020a);

RJ, RN, SC, SP

KUMAGAI; GRAF (2000)

Continue...
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Table 3. Continuation.

Taxon

Debilos Townes, 1966

Diapetimorpha Viereck, 1913

Glodianus Cameron, 1902

Golbachiela Townes, 1970

Lamprocryptus
Schmiedeknecht, 1904

Lymeon Forster, 1869

Mallochia Viereck, 1912

Messatoporus Cushmam, 1929

Photocryptus Viereck, 1913
Polycyrtidea Viereck, 1913
Polycyrtus Spinola, 1840
Rhinium Townes, 1966
Toechorychus Townes, 1946

Whymperia Cameron, 1913
Ctenopelmatinae

Lathrolestes Forster, 1869
Ichneumoninae

Ichneumoninae

Joppa Fabricius, 1804

Labeninae

Apechoneura
Kriechbaumer, 1890

Grotea Cresson, 1864

Mesochorinae

Mesochorus Gravenhorst, 1829

Nesomesochorinae

Nonnus Cresson, 1874

Ophioninae

Enicospilus Stephens, 1835

N.T.B. Antunes; D.R.R. Fernandes

Morphospecies

2

Distribution References
AC, AM, BA, ES, MG, PA, FERNANDES et al. (2020a); SCHERRER;
RJ, RO AGUIAR (2012)
FERNANDES et al. (2020a);
AM, PR, RJ, SC
KUMAGAI; GRAF (2000)
FERNANDES et al. (2020a);
AM*, PR, RJ
KUMAGAI; GRAF (2000)
AM* ES AZEVEDO et al. (2015)

AZEVEDO et al. (2015);
FERNANDES et al. (2020a)
FERNANDES et al. (2020a);

KUMAGAI; GRAF (2000)
FERNANDES et al. (2020a);

KUMAGAI; GRAF (2000)

AM, ES, MT, PI, RS

AM, MG, PA, PI, PR, SC, RJ

AM*, PR, SC

AM, BA, ES, GO, MG, MT,
PA, PE, PR, RJ, RN, RO,
RS, SC, SP
AM, AP, ES, GO, MG, PA,
PR, RJ, RR, SP, SC

AZEVEDO et al. (2015); FERNANDES et al.
(2020a)

AGUIAR; SANTOS (2009); FERNANDES et al.
(2020a); KUMAGAI; GRAF (2000)

AM*, ES, RN AZEVEDO et al. (2015); FERNANDES et al. (2020b)
AM, MG, PI, PA, PR, RJ,
RS, SC, SP FERNANDES et al. (2020a)
AM*, ES AZEVEDO et al. (2015)

AM, AP, BH, ES, GO, MG,
MT, PA, PR, RJ, RO, SC, SP
AM, PA

FERNANDES et al. (2020a);
TEDESCO; AGUIAR (201 3)

FERNANDES et al. (2020a)
AM*, MG FERNANDES et al. (2020a)
AM, BA, ES, GO, MG, PA,
PE, PI, PR, RJ, RS, SC, SP

AM, BA, ES, GO, MG, PA,
PE, PI, PR, RJ, RS, SC, SP

FERNANDES et al. (2020a)

FERNANDES et al. (2020a);
KUMAGAI; Graf (2000)

AM, ES, MG FERNANDES et al. (2020)

AM, BA, ES, GO, MG, PI,
PR, RJ, SC, SP

AZEVEDO et al. (2015); FERNANDES et al.
(2019); Fernandes et al. (2020a)

AM*, BA, GO, MG, PA, PB,
PE, PI, PR, RJ, RN, RR,
SC, SP

FERNANDES et al. (2020a);
SHIMBORI et al. (2014)

AZEVEDO et al. (2015); FERNANDES et
al. (2020a); FERNANDES et al. (2020b);
KUMAGAI; GRAF (2000)

AM, CE, ES, GO, MT, PI,
PR, RJ, RN, RS, SP

AL, AM, BA, CE, DF, ES,
GO, MG, MS, MT, PB, PE, PI,
PR, RJ, RN, RO, RS, SC, SP

FERNANDES et al. (2014)

Continue...
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Table 3. Continuation.

Taxon Morphospecies Distribution References
Orthocentrinae
Eusterinx Forster, 1869 2 AM*, PR KUMAGAI; GRAF (2000)
Orthocentrus AM*. BA. ES, AZEVEDO et al. (2015); FERNANDES et al.
Gravenhorst. 1829 3 PB. PR RN. SC (2019); FERNANDES et al. (2020a); KUMAGAI;
’ T GRAF (2000); SHIMBORI et al. (2014)
Plectiscidea Viereck, 1914 1 AM**
Tersilochinae
AM* BA, ES, AZEVEDO et al. (2015); FERNANDES et al.
h Ta , 1971 1
StethantyxTownes, 19 MG, PR, RJ, SC, SP (2019); FERNANDES et al. (2020a)
Tryphoninae
FERNANDES et al. (2020a); FERNANDES et al.
AM, BA, CE, ES, GO, MS,
Netelia Gray, 1860 1 (2020b); KUMAGAI; GRAF (2000); SHIMBORI

MT, PB, PE, PR, RJ, RN, SC

et al. (2014)

*New records for the state of Amazonas; **new record for Brazil; AL: Alagoas; AP: Amapa; AM: Amazonas; BA: Bahia; CE: Ceara; DF: Distrito
Federal; ES: Espirito Santo; GO: Goias; MA: Maranhao; MT: Mato Grosso; MS: Mato Grosso do Sul; MG: Minas Gerais; PA: Pard; PB: Paraiba;
PR: Parana; PE: Pernambuco; PI: Piaui; RJ: Rio de Janeiro; RN: Rio Grande do Norte; RS: Rio Grande do Sul; RO: Rondénia; RR: Roraima;

SC: Santa Catarina; SP: Sao Paulo; TO: Tocantins.

by FERNANDES et al. (2019), 36 genera were registered for
the state. In a study conducted by AZEVEDO et al. (2015)
in Espirito Santo State, with a sampling of over two years of
collection, 100 genera were registered for the state. In a sur-
vey conducted in Mato Grosso do Sul State, only 20 genera
were registered (SHIMBORI et al., 2017).

In this study, most of the genera registered for the first time
in Amazonas State were sampled in organic crop managements of
guarana. This indicates that the intensity of management affects
the fauna of Ichneumonidae and that organic management appar-
ently contributes to the maintenance of different genera in this
system, which could have been better confirmed by conduct-
ing similar studies on a larger number of agricultural properties.

CONCLUSION

This study facilitated the characterization of the Ichneumonidae
assemblage present in the conventional and organic guarana
(Paullinia cupana) cultivation, in an experimental area of
EMBRAPA — Manaus City (Amazonas State, Brazil), highlight-
ing the high number of rare, less frequent and accidental genera,
and revealing the predominant groups in each management sys-
tem. Moreover, the present study elevated the number of known
subfamilies for Amazonas, from 13 to 18, as well as the number
of known genera, from 50 to 60. The results obtained are hope-
fully expected to support and pave the way for further studies
related to the biology and ecology of the group in agroecosystems.
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