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Abstract
ﬁa Bombyliidae family with around 5382 described species is one of the most important famil&

order Diptera considering their remarkable roles in biological pest control. Species of the family
Bombyliidae were monitored in Guilan province in 2019 and 2020. We aimed to evaluate their
biodiversity in the grasslands along with the determining Simpson and Margalef indexes. Totally 20
species from 11 genera in 2019 and 17 species from 10 genera in 2020 were identified in eight
selected stations. The highest numbers of Bombyliids individuals were observed in Heiran pass
station in 2019. Surprisingly the lowest number of individuals also was present in Heiran pass station
in 2020. The results of ecological indices also showed the highest Margalef index in Darestan station
(2.18) in 2019 and the lowest observed in Bivazen station (0) and Rudbar- Loockhee (0) in 2019 and
2020 respectively. Also, the highest values for the Simpson index were recorded in Bivazen (1) in
2019 and Rudbar- Loockhee (1) in 2020. The lowest values of the Simpson index have been
recorded for Amlash (0.13) stations as well. It seems that climate and ecological condition changes
in different years clearly affect the insect biodiversity indexes via making changes in their population
dynamics.
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INTRODUCTION

Bombyliidae Latreille, 1802 (Asiloidea) with 5382 described species worldwide and more than
101 species in Iran is the eighth most diverse family within Diptera (Pape et al., 2011). They have a thick,
hairy body and, as the name implies, are frequently confused with hymenoptera due to their bee-like
appearance. Larvae stage with large, tong-like mandibles which are probably designed to help the
parasitic life cycle (Merritt et al., 2009). All of the Bombyliid species feed on Coleoptera, Hymenoptera,
Lepidoptera, Orthoptera, Neuroptera and Diptera's immature stages as parasitoid or predator (Yeates and
Greathead, 1997; Boesi et al., 2009). The immature stages of Bombyliids facilitate the control of other
insect populations, while the adult stages function as effective pollinators (Motten et al., 1981; Kearns,
2001).
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FIGURE 1. The sampling localities in Guilan province.

Biodiversity mainly studies diversity, population structure and many patterns. It is also used as an
indicator to compare the ecological status of ecosystems. The goal is to achieve a single quantity to easily
compare and evaluate communities and ecosystems (Jenkins and Parker, 1998). It is also important to
note that biodiversity contributes to ecosystem stability and conservation, as more species in an area
create a more complex structure, which suggests a greater likelihood of sustainability. As a result, more
biodiversity implies greater sustainability of ecosystems. (Thompson et al., 2007).

Currently, there is little knowledge of the Bombyliidae family in northern Iran since only a few
studies have been conducted in this area. The Bombyliids species richness and diversity in northern parts
of Iran are probably high due to the temperate and humid climate conditions and the rich plants flora in
the margin of the Caspian Sea (Gharali et al., 2010; Aghavirdinejad and Jalali Zand, 2021). The margalef
Index expresses the presence of various species (Park et al., 2019), since the Simpson species diversity
index, emphasizes the dominant species in the sample (Heidari Latibari et al., 2016).

Since Bombyliid species play such an important role in both pollination and pest management
and considering the agronomic potential of the northern provinces of Iran, both investigation of
Bombyliid fauna and their species diversity indexes may offer valuable insight, as a basis for further
investigations related to Bombyliidae in similar ecological contexts (Aghavirdinejad and Jalali Zand,
2021). The present paper will examine the first comparative study between the species richness and
diversity of Bombyliidae in two consecutive years in the grasslands of Guilan province, Iran.

MATERIAL AND METHODS

SAMPLING

Our sampling was conducted in the selected locations (Fig. 1), in the rangelands of Guilan province
(Table 1). In order to collect larger species, sweeping nets were used.
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TABLE 1. Sampling localities.

STATION LOCATION

BIVAZAN 36°40°57.19”N, 49°34°39.57”E
HEIRAN PASS 36°42°12.85”N, 49°47°17.57°E
RUDBAR- LOOCKHEE 37°5°29.88”N, 50°11°12.98”E
ROSTAM ABAD- JOKIN 36°40°57.19”N, 49°34°39.57”E
DAMASH 38°26°32.45”N, 48°34°53.26”E
JIRANDEH 36°48°34.96”N, 49°24°57.98”E
RUDBAR-DARESTAN 36°48°34.96”N, 49°24°57 98”E
AMLASH 37°5°29.88”N, 50°11°12.98"E

SPECIES IDENTIFICATION

Species identification has been done using available keys (Greathead and Evenhuis, 2001; Yao et al.,
2011). The identifications have been confirmed by Dr Rahim Abdollahi Mesbah (University of Tehran,
IRAN).

STATISTICAL ANALYSIS

The collected Bombyliids were categorized based on their location and species. Their recorded data were
analyzed based on Simpson and Margalef Indexes for comparing species diversity and richness between
selected localities in Guilan province, Iran. SDR software (Hasanvand et al., 2015), was employed to
calculate the amounts of mentioned indexes.

RESULTS
Twenty species of Bombyliids (Diptera, Bombyliidae) from eleven genera as well as seventeen species
belong ten genera were collected from selected stations (Table 2).

Our findings in 2019 indicated the highest and lowest number of individuals were observed in
Heiran pass and Rudbar- Loochkee station respectively (Figure 4). However, species richness differed
among stations. Rudbar- Darestan was the richest station according to the Margalef richness indicator
(2.18) while the lowest amount of Margalef richness was seen in the Bivazan (0) (Figure 2). Simpson
index which is known as an indicator for species dominancy demonstrated the highest amount for the
Bivazan station which included just one species (1) and the lowest amount was recorded for Rudbar-
Darestan station (0.19) (Figure 3). According to the results of the investigation in 2020, Bivazan and
Heiran pass stations were the most and least populated (Figure 7). According to the Margalef richness
indicator, Rudbar- Darestan was the richest station (2.16), while Rudbar- Loockhee had the lowest
amount (0) (Figure 5). Rudbar-Lockhee and Amlash stations recorded the highest (1) and the lowest
(0.13) amount of Simpson index in 2020 respectively (Figure 6). It is surprising to note that, while Heiran
station recorded the highest number of individuals in 2019, the lowest humber of individuals in 2020 was
recorded for this station, however, the number of species reported in 2019 was higher than in 2020.
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TABLE 2. Information of collected species. A) 2019; B) 2020.
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Species
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Exoprosopa amseli 3 13
E. kirgizorum 15 6 21
E. efflatounbeyi 4 4
E. pectoralis 3 3
E. grandis 1 1
E. dispar 2 2 4
Thyridanthrax punctum 1 1
T. elegans 4 8 12
T. griseolus 6
Lomatia belzebul 5 5
Usia bicolor 40 5 25 70
Parageron lutescens 1 1
Conophorus pseudaduncus 1 1
Heteralonia megerlie 1 1
H. suffuse 3 3
Callostoma soror 5 5
Veribubo misellus 3 3
Hemipenthes subvelutinus 6 10 2 18
Phthiria vagans 100 100 20 10 30 20 10 20 210
P. pulicaria 1 1

Sum 100 142 27 36 40 41 39 58 383




BOMBYLIID'S BIODIVERSITY IN GRASSLAND

B)
Species . E .
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Exoprosopa amseli 14 2 22 4
E. kirgizorum 2 8
E. efflatounbeyi 1 8 9
E. grandis 9 24 33
E. dispar 2 2
Thyridanthrax punctum 2 7 7
T. griseolus 9 3 3
Lomatia belzebul 21 30
Usia bicolor 3 11 14
Conophorus pseudaduncus 1 13 9 2 25
Heteralonia megerlie 1 1
H. suffuse 48 1 49
Callostoma soror 4 44 48
Veribubo misellus 4 4
Hemipenthes subvelutinus 10 12 22
Phthiria vagans 86 44 30 20 20 13 213
P. pulicaria 18 18
Sum 104 10 44 59 87 41 101 58 527
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DISCUSSION
Dipterans are among the most common insects that visit flowers, and they also play an important role in
pollinating them (Kevan and Baker, 1983). Adult dipterans feed on nectar to meet their energy
requirements during flight, mate search, oviposition, finding mates, and mating (Larson et al., 2001). The
Bombyliidae family is one of the flower-visiting dipteran families recorded in the present study. All
Bombyliids species play a role as natural enemies in their larval stage (parasites of grasshopper eggs,
solitary bees and wasps) (Aghavirdinejadand Jalili Zand, 2021).

The calculated biodiversity indexes in the present study, indicate the good diversity and richness
of the Bombyliidae family in the grasslands of Guilan province. We concluded that the most numbers and
richness of Bombyliids species were present in the mid of sampling seasons (summer and spring
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FIGURE 4. Number of individuals in sampling stations 2019.
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FIGURE 5. Margalef index in sampling stations 2020
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respectively). The Bombyliidae showed an increase with increase in floristic biodiversity, which is
probably due to the fact that they show specialization links with plants that are suitable for being visited
by these pollinators (Benvenuti, 2022).

It should be noted that a peak in activity of most pest species, which are hosts of this family, is
simultaneous with this event since it is a strong relationship between the population density of predators
and their hosts (Stevens, 2010). However, the same sampling stations in different years showed different
values of biodiversity indices for this family. We believe that climate changes and ecological conditions
have caused these differences (Bellard et al., 2012). Guilan province on the southwest shore of the
Caspian Sea is one of the most important agricultural cores of Iran. On the other hand, the environmental
risks of using pesticides that are not hidden from anyone have doubled the importance of using biological
control agents (Heidari Latibari et al., 2018). Therefore, the results of the present study have provided
valuable information for the application of integrated pest control methods. Due to the rich flora and
fauna of Guilan province, studies such as this study are strongly recommended for other families of
insects that play a role as natural enemies.
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