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Abstract

This study sampled the diversity of Braconidae (Hymenoptera) in three different ecosystems: a degraded pasture, a
secondary forest and an area in recovery process using native tree seedlings. The objective was to verify the use of
those insects as a tool to check the local conservation by examining Shannon’s diversity index. Ten subfamilies were
identified, and Microgastrinae was predominant in a number of individuals. The diversity index calculated varies among
the sampled areas, thus showing a correlation with vegetation cover with the number of individuals collected and number
of subfamilies found. The results showed changes in the community of Braconidae, in the recovery area between the
first and second year of study, thereby leading to the conclusion that they are indicators of environmental quality.
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Fauna de Braconidae (Hymenoptera) em areas nativas,
degradadas e em recuperacio do Vale do Paraiba, Estado de Sao Paulo, Brasil

Resumo

Este estudo amostrou a diversidade de Braconidae (Hymenoptera) em trés ecossistemas distintos: pastagem degradada,
mata secunddria e drea em processo de recuperagdo com utilizagdo de mudas de drvores nativas. O objetivo foi verificar
a possibilidade de utiliza¢do desse grupo de insetos como ferramenta para identificar o estado de conservacio local
por meio da andlise do indice de diversidade de Shannon. Foram identificadas dez subfamilias, com predominancia
em ndmero de individuos de Microgastrinae. Os indices de diversidade calculados permitiram diferenciar as dreas
amostradas, apresentando uma correla¢do da cobertura vegetal com o niimero de individuos coletados e o numero de
subfamilias encontradas. O método evidenciou alteragdo na comunidade de Braconidae na drea em recuperagio, entre
o primeiro e o segundo ano de estudo, demonstrando que sdo insetos indicadores de qualidade ambiental.

Palavras-chave: Braconidae, areas degradadas, bioindicadores, indice de diversidade.

1. Introduction

The problem of environmental degradation is
international, and there is probably no region in the
world that is not affected. Daily (1995) estimated that
43% of land has had its ability to “provide benefits to
mankind” reduced due to recent human impacts. In
Brazil, the areas susceptible to desertification process
reaches 980,711 km? (Thomaz et al., 2009), approximately
10% of the country. One of the challenges in achieving
sustainability is to reverse this situation of environmental
degradation through rehabilitation of degraded land
(Urbanska et al., 2000) and, in the specific case of
deforested areas, the use of techniques for planting
native trees (Kageyama et al., 2003).
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The insects and other arthropods can be used to evaluate
ecosystem recovery with great efficiency (Majer, 1990;
New, 1995; Brown Junior, 2000), especially orders with a
greater diversity of species such as, Lepidoptera, Coleoptera
e Hymenoptera. They are very obvious, diverse and sensitive
to changes in the environment (Brown Junior, 2000),
allowing through population parameters, to infer indicators
of ecosystem health and wealth, any change in ecological
structure, decreased flow of matter and energy, and also due
to their high mobility and short life cycle, the Hymenoptera
are quick to announce trends of degradation, regeneration and
recovery environments (Kremen, 1994; Brown Junior, 2000).

Braconidae is the second largest family of Hymenoptera,
with 29 subfamilies and about 40,000 species in the world,
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approaching the global number of species of vertebrates
(Achterberg, 1988; Fernandez and Sharkey, 2006). The
evaluation of the diversity of this group in order to study
taxonomy, conservation, environmental monitoring or
evaluation of areas of recovery, are also highly relevant.

According to several authors (Whitfield and Lewis,
1999; Gonziles and Ruiz, 2000), the parasitoids of the
family group can be used as an indicator of the degree of
preservation, as bioindicators of the effects of anthropogenic
activities on ecosystems and to estimate the richness of
species found in a given region.

The aim of this study was to assess the efficiency of
utilization of the diversity of subfamilies of Braconidae
as indicators of environmental quality of an area in the
process of environmental recovery in the northeast of Sao
Paulo state, Brazil.

2. Material and Methods

This study was conducted on a farm called Sitio
Ymyrd (23° 15’ 17.55” S and 46° 01” 21.74” W and 598 m
of altitude), Jacaref city, a region of the Médio Vale do
Paraiba, Sao Paulo state, Brazil. The study area was
divided into three subareas of approximately 10,000 m?
each, resulting in a area of forest in an advanced stage of
natural regeneration and two areas with degraded pasture,
with absolute predominance of Brachiaria decumbens Stapf.
One of the areas occupied by degraded pasture held the
work of ecological restoration of planting native trees in
the period of 10 to 20 September 2007. The choice of tree
species to be planted was based on a floristic survey carried
out previously in the adjacent area of secondary forest,
and planting of seedlings followed the model proposed
by Kageyama et al. (2003).

Table 1. Data of occurrence of the Braconidae subfamilies collected at SitioYmyra, Jacarei town, Sao Paulo state, Brazil,

from September 2007 to August 2009 using Malaise traps.

Subfamilies

Degraded pasture Restoration area Secondary forest Total
Alysiinae 0 9 34 43
Braconinae 9 7 28 44
Cheloninae 4 7 62 73
Euphorinae 1 2 7 10
Gnamptodontinae 0 8 43 51
Helconinae 0 1 5 6
Meteorinae 5 6 56 67
Microgastrinae 99 143 421 663
Opiinae 3 10 9 22
Rogadinae 0 0 7 7
Total 121 193 672 986
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Figure 1. Number of individuals (Braconidae) as a function of months of study, collected in the area of secondary forest at
Sitio Ymyr4, Jacaref city, Brazil, from September 2007 to August 2009 using Malaise traps.
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Three Malaise traps were placed within their respective
areas, 250 m equidistant from each other, being called,
respectively, secondary forest, degraded pasture and
restoration area.

The period of study was from September 2007 to
August 2009, resulting in 24 samples for each study area.
Three of these samples were discarded for damage caused
by animals and by fire. In the months when a trap was
damaged, all data collected were not used for statistical
analysis. Voucher specimens of parasitoid were deposited
in the collection of the Federal University of Sdo Carlos,
(DCBU curator A.M.Penteado-Dias).

The material was sorted and the identification of the
subfamilies of Braconidae followed Wharton et al. (1997)
was used on the data obtained for each study area was used,
compared by #-test (Hutcheson, 1970). We considered a
range of 95% confidence (o = 0.05).

3. Results

We captured 986 specimens of Braconidae (Table 1).
The secondary forest had the highest number of
individuals with 672, followed by the restoration area
with 193 individuals and the degraded pasture with
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Figure 2. Number of individuals (Braconidae) as a function of months of study, collected in the area of degraded pasture, at
Sitio Ymyra, Jacaref city, Brazil, from September 2007 to August 2009 using Malaise traps.
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Figure 3. Number of individuals (Braconidae) as a function of months of study, collected in the restoration area at Sitio
Ymyrd, Jacaref city, Brazil, from September 2007 to August 2009 using Malaise traps.
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Table 2. Analysis of Shanon index values of diversity and uniformity obtained for Braconidae collected at the Sitio Ymyra,
Jacarei town, S@o Paulo state, Brazil, from September 2007 to August 2009 using Malaise traps.

Local N H SH’ J’

Degraded pasture (first year) 64 0.25336 0.00257 0.43
Degraded pasture (second year) 57 0.32218 0.00427 0.41
Restoration area (first year) 74 0.36008 0.00331 0.46
Restoration area (second year) 119 0.48868 0.00262 0.52
Secondary Forest (first year) 374 0.65761 0.00019 0.67
Secondary Forest (second year) 298 0.62289 0.00022 0.63
Total 986

Table 3. Comparison of the Diversity Index of Braconidae subfamilies collected at the Sitio Ymyr4, Jacarei city, Sao Paulo
State, Brazil, from September 2007 to August 2009 using Malaise traps. Where: pd = degraded pasture, ar = restoration area

and ms = secondary forest.

Year 1 Year 2
Combinations Calculated t t critical d.f. Result Calculated t t critical d.f. Result
H’pd x H'ms 7.679 1.664 80 Differ 4.484 1.668 69 Differ
H’pd x H’ar 1.391 1.656 141 Do not differ 2.004 1.656 135 Differ
H’ ms x H’ar 5.022 1.664 83 Differ 2.511 1.656 140 Differ

Table 4. Comparison of Diversity Index subfamilies of Braconidae collected at the Sitio Ymyra, Jacarei town, Brazil,
from September 2007 to August 2008 (first year) and September 2008, August 2009 (second year), using Malaise traps.
Where H” = Shannon diversity index, pdl = degraded pasture in the first year, pd2 = degraded pasture in the second year,
arl = restoration area in the first year, ar2 = restoration area in the second year, ms1 = secondary forest in the first year and

ms?2 = secondary forest in the second year.

Combinations Calculated t t critical d.f. Result
H’pdl x H’pd2 0.83 1.965 487 Do not differ
H’ms1 x H'ms2 1.634 1.646 959 Do not differ
H’arl x H ar2 2.011 1.974 171 Differ

121. The three areas presented in the months of highest
average rainfall, the greater number of individuals
captured and greater diversity index subfamilies. The
months of winter and low rainfall presented lowest
number of individuals and diversity index for all three
areas (Figures 1, 2 and 3).

This study observed the occurrence of ten (Table 1)
of the 34 subfamilies quoted by Wharton et al. (1997)
as occurring to the New World: Alysiinae, Braconinae,
Cheloninae, Euphorinae, Gnamptodontinae, Helconinae,
Meteorinae, Microgastrinae, Opiinae and Rogadinae.

All subfamilies mentioned above were observed in
the secondary forest; Rogadinae was exclusive in the
secondary forest. In the degraded pasture area, Braconinae,
Cheloninae, Euphorinae, Meteorinae, Microgastrinae and
Opiinae occurred.

Independently of sampling area, Microgastrinae was
predominant (Table 1). Only the restoration area showed
a significant difference in diversity index during the first
and second years, when compared individually to the other
two areas, as shown in Tables 2, 3 and 4.
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4. Discussion

The results corroborate those obtained by Scatolini
and Penteado-Dias (2003) with a greater frequency of
these insects in the months of November and December
caught by a light trap at locations in Parana state, Brazil.
In turn, the observed data differ from those reported by
Cirelli and Penteado-Dias (2003), examining the phenology
of the Braconidae caught in Malaise traps in a cerrado
(= Brazilian savanna) area of Descalvado, Sdo Paulo state,
Brazil, recording the highest frequencies of occurrence in
June and August (winter) and September (early spring).

Those differences may be explained partly by the fact
that the studies were conducted in regions with different
climatic conditions, which influence the abundance and
availability of hosts during the sampling period.

The widespread occurrence of Microgastrinae in all
samples can be explained by the fact that this subfamily
is considered as the most common group of parasitoids of
Lepidoptera in the world (Wharton et al., 1997).

Analysing the data obtained, it was possible to verify
that even small forest fragments, although impacted, may
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harbour significant differences in diversity and uniformity
when compared with nearby areas, completely deforested
(Table 2).

In addition to providing a wider range of potential host
plants, the forest, even if impacted, provides a microclimate
quite different from that observed in completely deforested
areas (Rodrigues and Leitdo Filho, 2000), thereby confirming
the importance of conservation of forest fragments, even
small ones and those already impacted by human activity.

The difference in diversity index, observed in the
second year of sampling in the restoration area compared
with the degraded pasture (Table 3), can be explained by
the fact that the seedlings planted grew fast in the second
year, producing many shoots and young leaves ideal for
the proliferation of possible Braconidae hosts.

Currently, the official criteria evaluating the success of
a forest restoration project in Brazil is based solely on the
planting of native tree species in a given population density
prescribed, which aims to recollect the local natural habitat
(Sao Paulo, 2008). In most terrestrial ecosystems, plants are
not always good indicators of environmental quality, the
progress of colonisation by other species, self-regulation
and local environmental stability, because they may not
respond to environmental changes, or the apparent speed
required for certain impacts can be perceived and corrective
measures can be taken (Noss, 1990; Williams, 2003).

Results revealed that Braconidae, even at the level of
subfamily, can be used for environmental monitoring and
that only the planting of native tree species in the study
area can change representatively its diversity. This study
confirms the data obtained by Azevedo and Santos (2000)
and Azevedo et al. (2002), regarding the use of parasitoid
wasps in the study of animal communities, distinguishing
areas with different degrees of impact.
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