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ABSTRACT. Seed-eater eurytomids of the genus Bruchophagus Ashmead, 1988 were 
collected from Ardabil and Qazvin provinces in northwest Iran. Various host plants 
were collected and their seeds were kept in laboratory conditions from 2007 to 2012. 
Scope of this paper focused on the Bruchophagus species reared from seeds of Astragalus 
brachydontus Boiss (Fabaceae). We obtained six species of Bruchophagus including B. 
astragali Fedoseeva. They were B. saxatilis Zerova; B. mutabilis Nikolaskaya; B. nikolskayae 
(Zerova); B. turkestanicus Zerova, and B. robiniae Zerova. Of which, Bruchophagus saxatilis 
Zerova, is a new record for the Iranian fauna. New host associations were found for all 
collected species and it seems a complex biological association that was recorded for the 
first time. Currently, 11 species of Bruchophagus are occurred inassociated with seeds of 
A. brachydontus. All previously known species of the genus Bruchophagus in Iran are also 
tabulated. 
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INTRODUCTION

The phytophagous genera of the family Eurytomidae (Hymenoptera) have a wide range of plant hosts 
(Bouček, 1988) and play an important role in the damage of rangeland plants all over the world 
(Lotfalizadeh et al., 2007). Although members of this family have both phytophagous and parasitic 
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behavior (Zerova, 1978). Most phytophagous species in this family are seed-eaters, stem-eaters or gall-
maker (Goulet & Huber, 1993). Because of the high damages caused by some Eurytomidae species 
(Alsendi et al., 2019), the settlement of infected plants is remarkably reduced in the pastures (Alsendi et 
al., 2019). Various researchers have studied the family Eurytomidae (Zerova, 1995; Lotfalizadeh et al., 
2007; Zerova & Fursov, 2015, 2016; Fursov et al., 2017; Alsendi et al., 2019). The Palaearctic species of 
Eurytominae and Eudecatominae have been keyed by Zerova (1995). The faunistic study of some 
Eurytomidae of Iran, including descriptions of some new species, was conducted recently (Zerova et 
al., 2004; Madjdzadeh et al., 2005; Lotfalizadeh et al., 2007). Bruchophagus Ashmead is a large genus, 
with 702 and 92 species worldwide and in the Palaearctic region, respectively (Noyes, 2019). So far, 
twenty-six Bruchophagus species are known to occur in various regions of Iran (Saghaei et al., 2018; 
Alizadeh et al., 2020, 2021). Many Bruchophagus species have recently been described or recorded from 
various regions of Iran (Zarnegar & Lotfalizadeh, 2014; Kalantary et al., 2017, 2019; Naghizadeh et al., 
2017; Parsa et al., 2018, 2020; Zerova et al., 2019; Alizadeh et al., 2020, 2021). Species of Bruchophagus are 
associated with legume plants of the family Fabaceae (genera Astragalus, Caragana, Cladrastis, Coronilla, 
Dorycnium, Glycyrrhiza, Hedysarum, Hippocrepis, Lotus, Medicago, Onobrychis, Omonis, Oxytropis, Robinia, 
Sesbania, Sophora, Smirnovia, Trifolium, Trigonella, Vicia, Zosima), family Apiaceae (genus Prangos) and 
Polygonaceae (genus Rumex), whereas species Parabruchophagusare Zerova, 1992 associated with the 
family Liliaceae (genus Eremurus) (Zerova & Seryogina, 1994a; Zerova, 2011). 

This study aimed to identify Bruchophagus species associated with Astragalus brachydontus in some 
parts of North-western provices, as a widely distributed host plant of Bruchophagus. As healthy plant 
seeds are inevitable need for plant regeneration in the rangeland of the country, the results of this study 
can be directly used for collecting healthy seeds from uninfected zones in the country (Alsendi et al., 
2019, Parsa et al., 2020). At the same way, the determination geographical distribution and host domain 
of each of these species as a prelude to developing a control program in the rangeland plants in Iran.  

MATERIAL AND METHODS 

A sampling of Astragalus brachdontus seeds, were carried out in 16 and 6 stations in Ardabil and Qazvin 
provinces, respectively (Fig. 1). Sampling localities are enclosed areas that were less affected by grazing, 
destruction, and spraying. Sampling period was based on climatic and vegetative conditions of plants and 
from the beginning of the dough being a stage to seed development every week from 2007 to 2012. The 
collection data for each infected seeds are provided. The collected samples were kept in rearing containers 
for several months. The specimens were inspected at least once a week and in case of complete emergence, 
the rearing boxes containing the specimens were kept in the refrigerator for half an hour. The anesthetized 
wasps were then collected with a brush and transferred to jars containing 70% ethanol. Simultaneously 
with the collection of seed pods from nature, a complete herbarium specimen of plants was also collected. 
Plant samples were placed on a pressboard and a defined sample code similar to the collected seed code 
was installed on it. Herbarium specimens along with sample information were identified by botanists in 
the botany section of the Forests and Rangelands Research Institute. In the present study the species 
Astragalus spp. were identified by Dr. A.A. Masoumiand and Dr V. Mozafarian (Research Institute of 
Forests & Rangelands, Iran). Finally, the wasps were studied and identified by the the fifth author using 
reliable identification keys (Szelényi, 1961, 1976; Zerova & Seryogina, 1994b; Zerova, 1978, 1995). The 
samples collected from the current research will be kept in the bio-systematic laboratory of insects in the 
college of agriculture and natural resources located at the University of Tehran, Karaj, Iran. 

RESULTS 

We reared six species of Bruchophagus from Astragalus brachydontus at 22 different sampling localities in 
two provinces. In addition, previously reported species on A. brachydontus from Iran are also reviewed. 
The below list presents 11 species of Bruchophagus reared from seeds of A. brachydontus in Iran which 
are arranged alphabetically. This is the first review of seed-eaters of this plant. 
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Figure 1. Sampling stations for collecting the Bruchophagus species in the northwest of Iran.  

Taxonomic herarchy 
Class Insecta Linaeus, 1758 
Order Hymenoptera Linnaeus, 1758 
Superfamily Chalcidoidea Latreille, 1817 
Family Eurytomidae Walker, 1832 
Genus Bruchophagus Ashmead, 1988   
Bruchophagus astragali Fedoseeva, 1954 
Material examined. 3♀ 2♂, IRAN, Ardabil province, Khalkhal (37°37'8"N, 48°31'33"E), 23-VII-2009, 
Astragalus brachydontus.  
Distribution in Iran. Ardabil (new records), Chaharmahal-Bakhtiari (Haghighian, 2004), East 
Azarbaijan (Naghizadeh et al., 2017), Hamedan (Alsendi et al., 2019), Qazvin (Lotfalizadeh & Zarnegar, 
2014), Qom (Parsa et al., 2018), and West-Azarbaijan (Zerova et al., 2008) provinces. 
Note. This species was reared from seeds of different species of Astragalus such as A. аlbcaulis DC., А. 
cicer L., А. glycyphyllоs L., А. davuricus DC. (Zerova & Seryogina, 1994a), A. alyssoides Lam., A. 
podocarpus C.A.Mey., A. onobrychis L. (Naghizadeh et al., 2017), A. angustiflorus and A. echinops (Alsendi 
et al., 2019); A. corrugatus, A. faciculifolius, A. chrysostachus, A. melanagrama, A. podolobus, A. meridonalis, 
A. annularius, A. squarosus, A. arbusculius A. hamosus and Cicr sp. (Frozani, et al., 2021). Its association 
with Astragalus brachydontus was reported by Lotfalizadeh and Zarnegar (2014) and Parsa et al. (2018). 

Bruchophagus dahuricus (Zerova, 1992) 
Distribution in Iran. East-Azarbaijan (Naghizadeh et al., 2017), North-Khorasan (Kalantary et al., 
2017), Qazvin (Lotfalizadeh & Zarnegar, 2014), and Qom (Parsa et al., 2018) provinces. 
Note. This species reared from seeds of Oxytropis immersa (Baker) and Astragalus brachydontus 
(Lotfalizadeh & Zarnegar, 2014); Dorema ammoniacum (D. Don.) and A. oxyglottis (Kalantary et al., 2017), 
and Dorema ammoniacum (Parsa et al., 2018). 
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Bruchophagus gibbus (Boheman, 1836) 
Distribution in Iran. East-Azarbaijan (Naghizadeh et al., 2017), Khuzestan (Eslamizadeh & Ebrahimi, 
2002, Eslamizadeh et al., 2008), Qazvin (Lotfalizadeh & Zarnegar, 2014), and Qom (Parsa et al., 2018) 
provinces. 
Note. Lotfalizadeh and Zarnegar (2014) reported this species as seed-eater of A. brachydontus. 

Bruchophagus kononovae Zerova, 1994  
Distribution in Iran. East-Azarbaijan (Naghizadeh et al., 2017), Hamedan (Alsendi et al., 2019), North-
Khorasan (Kalantary et al., 2017), and Qom (Parsa et al., 2018) provinces. 
Note. Association of this species with A. brachyodontus was reported by (Parsa et al., 2018). 
Furthermore, B. kononovae was reared from seeds of A. angustiflorus, A. patrius, A. vegetus in Hamedan 
province (Alsendi et al., 2019); Astragalus iranicus (Kalantary et al., 2017); A. brachyodontus L. and A. 
compylorrhynchus Fisch. & C. Mey. (Parsa et al., 2018); A. refractus Boiss. & Buhse (Naghizadeh et al., 
2017), A. meridonalis and Medicago sativa (Frozani et al., 2021).  

Bruchophagus mutabilis Nikolaskaya, 1952 
Material examined. 6♀ 5♂, IRAN, Ardabil province, Khalkhal (37°37'8"N, 48°31'33"E), 23-VII-2009, 
Astragalus brachydontus.  
 Distribution in Iran. Ardabil (new records), East-Azarbaijan (Naghizadeh et al., 2017), Hamedan 
(Alsendi et al., 2019), Qazvin (Arbab, 2004; Lotfalizadeh & Zarnegar, 2014), and Qom (Parsa et al., 2018) 
provinces. 
Note. This species was reared from A. brachydontus seeds in this research. This association was reported 
by Lotfalizadeh and Zarnegar (2014). The following plant species were reported as hosts of B. mutabilis: 
A. singarensis, A. angustiflorus, A. vegetus and A. echinops (Alsendi et al., 2019); Glycyrrhiza glabra L. 
(Arbab, 2004); A. brachydontus and A. avicennus (Lotfalizadeh & Zarnegar, 2014); A. oxyglottis (Parsa et 
al., 2018); Astragalus chrysostachys, A. onobrychioides M. Bieb., A. persicus (DC.) Fisch. and C.A.Mey., A. 
tricholobus DC., A. macrorus Fisch. and C.A.Mey. and Prangos scabra Nabelek (Naghizadeh et al., 2017); 
A. persicus and Robinia pseudoacacia L. (Alizadeh et al., 2020); A. camptoceros, A. hamosus, A. annularius, A. 
arbusculius, A. crusiatus, A. calliphysa, A. effosus, Trigonella elliptica, Onobrychis sp. and Cicer sp. (Frozani 
et al., 2021). 

Bruchophagus nikolskayae (Zerova, 1968) 
Material examined. 1♀, IRAN, Qazvin province, Flar (36°24´61"N, 50°05´58"E), 11-VI-2009, Astragalus 
brachydontus. 
Distribution in Iran. East-Azarbaijan (Naghizadeh et al., 2017), Khorasan-Razavi (Dashti & Lotfalizadeh, 
2008), and Qazvin (new records) provinces. 
Note. We reared B. nikolskayae from seeds of Astragalus brachydontus for the first time; Glycyrrhiza glabra, 
G. hirsute and G. echinoides were reported as hosts of this species (Alsendi et al., 2019). 

Bruchophagus saxatilis Zerova, 1975 
Material examined. 3♀, IRAN, Ardabil province, Arshagh (38°36'76"N, 47°51'40"E), 17-VI-2010, 
Astragalus brachydontus.  
Distribution in Iran. Ardabil province (new record). 
Note. This species characterizes with following features: head and mesosoma with superficial wrinkles, 
sometimes coriaceous on interspaces; head and mesosoma densely setose; antenna shortly setose, setae  
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Figure 2. Bruchophagus saxatilis Zerova, 1975, female. A. Lateral habitus; B. Antenna; C. Forewing veins. 

evenly distributed; marginal vein as long as the stigma vein; postmarginal vein hardly longer than, 
sometimes as long as, the stigma (Fig. 2). The color of the body is black, the chest is the color of the body, 
and the base of the antenna is yellow. The color of the antenna is usually brown and this is because the 
color of the legs is lighter.  The femur (especially the back part) is yellow to brown in color, which is 
clearly visible, especially in the middle of the leg. The terminal part of the abdomen in adults with 
scattered marginal vein hairs as long as the stigma. Post marginal vein thickened and hardened and 
sometimes as big as the stigma (Zerova & Seryogina, 1994a). This species was reported from Eremurus 
olgae Regel. (Liliaceae) (Zerova, 1995), and its association with Astragalus brachydontus (Fabaceae) is new. 

Bruchophagus turkestanicus Zerova, 1994 
Material examined. 7♀ 6♂, IRAN: Ardabil province, Khalkhal (37°37'8"N, 48°31'33"E), 23-VII-2009, 
Astragalus brachydontus; 4♀ 3♂, IRAN, Qazvin province, Flar (36°24'61"N, 50°05'58"E), 11-VI-2009, 
Astragalus brachydontus. 
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Distribution in Iran. Ardabil (new record), East-Azarbaijan (Naghizadeh et al., 2017), Hamedan 
(Alsendi et al., 2019), Qazvin (Lotfalizadeh & Zarnegar, 2014), and Qom (Parsa et al., 2018) 
provinces. 
Note. We reared it from A. brachydontus seeds but this association was already reported by Lotfalizadeh 
and Zarnegar (2014). Bruchophagus turkestanicus was also recorded in association with A. angustiflorus, 
A. vegetusand and A. macropelmatus (Alsendi et al., 2019); Dorema ammoniacum (D. Don.) (Parsa et al., 
2018); A. alyssoides Lam, A. chrysostachys, A. macrourus, A. neo-mobayenii Massoumi, A. podocarpus, and 
Trifolium pretense L. (Naghizadeh et al., 2017).  

Bruchophagus platypterus (Walker, 1834) 
Distribution in Iran. Ardabil (Alizadeh et al., 2020), Fars, Hamedan, (Alsendi et al., 2019), and Qazvin 
(Alizadeh et al., 2020) provinces. 
Note. It was reported from Hamedan province, on Lotus corniculatus, and Medicago rigidula as host 
plants and from Fars province on L. corniculatus (Alsendi et al., 2019), from Ardabil and Fars 
provinces on A. brachydonatus (Alizadeh et al., 2020) and Lotus corniculatus (Frozani et al., 2021), 
respectively.  

Bruchophagus robiniae Zerova, 1970 
Material examined. 3♀ 3♂, IRAN, Ardabil province, Khalkhal (37°37'8"N, 48°31'33"E), 23-VII-2009, 
Astragalus brachydontus. 
Distribution in Iran. Ardabil (new record), East-Azarbaijan (Alizadeh et al., 2020), and Tehran 
(Rakhshani et al., 2005) provinces.  
Note. Our finding of B. robiniae - A. brachydontus association is new. Bruchophagus robiniae was reported 
on Robinia pseudoacacia L. (Fabaceae) from East-Azarbaijan (Alizadeh et al., 2020), and Tehran 
(Rakhshani et al., 2005).  

Bruchophagus verbasci (Erdös, 1969) 
Distribution in Iran. East-Azarbaijan, Isfahan, Qazvin and Qom provinces (Alizadeh et al., 2021). 
Note. This recently reported species from Iran (Alizadeh et al., 2021), was reported for first time as a 
seed-eater of A. brachydontus. 

DISCUSSION 
This is the first effort to know the Bruchophagus species associated with A. brachydontus. We reared six 
species of Bruchophagus in this research including: B. astragali Fedoseeva, 1954; B. mutabilis 
Nikolaskaya, 1952; B. nikolskayae (Zerova, 1968); B. robiniae Zerova, 1970; B. saxatilis Zerova, 1975 and 
B. turkestanicus Zerova, 1994. Of which, B. saxatilis Zerova, 1975 is a new record for the Iranian fauna. 
A review of previously reported species of Bruchophagus associated with A. brachydontus, included six 
other species (Table 1) (Kalantary et al., 2017; Naghizadeh et al., 2017; Parsa et al., 2018; Alsendi et al., 
2019; Alizadeh et al., 2020, 2021). Therefore, 11 species of Bruchophagus are known from the seeds of 
A. brachydontus in Iran; that all of these associations are new. Based on the reporters, Saghaei et al. 
(2018) believe about 90% of reported phytophagous species of the family Eurytomidae belong to the 
seed-eaters. Astragalus brachydontus as a broadly distributed in the most limited area of Iran is one of 
the main nutritive origins of livestock. Therefore, the infestation of seeds with different species of 
Bruchophagus and other seedeater insects can affect its presence in the rangelands. This study can be 
used as a base for future eco-biological studies of Bruchophagus-Astragalus association. 
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Table 1. The list of Iranian species of the genus Bruchophagus.  

Species Provincial distribution References 
B. abnormis Zerova, 1984 Chaharmahal-Bakhtiari Haghighian et al. (2011) 
 Qazvin Lotfalizadeh & Zarnegar (2014) 
B. astragali Fedoseeva, 1954 Chaharmahal-Bakhtiari Haghighian et al. (2004) 
 Qazvin Lotfalizadeh & Zarnegar (2014) 
 West-Azarbaijan  Zerova et al. (2008); Parsa et al. (2018) 
 East-Azarbaijan Naghizadeh et al. (2017) 
B. bajarii (Erdös, 1957) East-Azarbaijan Lotfalizadeh et al. (2007), Naghizadeh et al. (2017) 
B. caucasicus Zerova, 1992 North-Khorasan  Kalantary et al. (2017) 
 Bushehr Alizadeh et al. (2020) 
B. coluteae (Bouček, 1954) East-Azarbaijan  Naghizadeh et al. (2017) 
B. dahuricus (Zerova, 1992) North-Khorasan  Kalantary et al. (2017) 
 Qom Parsa et al. (2018) 
 East-Azarbaijan Naghizadeh et al. (2017) 
B. evolans Szelenyi, 1961 North-Khorasan  Kalantary et al. (2017) 
 East-Azarbaijan Naghizadeh et al. (2017) 

B. gibbus (Boheman, 1836) Khuzestan  Eslamizadeh & Ebrahimi (2002); Eslamizadeh et al. 
(2008) 

 Qazvin Lotfalizadeh & Zarnegar (2014) 
 Qom  Parsa et al. (2018) 
 East-Azarbaijan Naghizadeh et al. (2017) 
B. glycyrrhizae (Nikolaskaya, 1952) Qazvin  Arbab (2004) 
 Qazvin Alizadeh et al. (2020) 
B. iranicus Özdikmen, 2011 West-Azarbaijan  Zerova et al. (2008) 
B. kononovae Zerova, 1994 North-Khorasan  Kalantary et al. (2017) 
 Qom Parsa et al. (2018) 
 East-Azarbaijan Naghizadeh et al. (2017) 
B. macronycis Fedoseeva, 1956 East-Azarbaijan Naghizadeh et al. (2017) 
B. medicaginis Zerova, 1992 Qom Parsa et al. (2018) 
 North-Khorasan  Kalantary et al. (2017) 
B. mutabilis Nikolaskaya, 1952 Qazvin Arbab (2004); Lotfalizadeh & Zarnegar (2014) 
 Qom Parsa et al. (2018) 
 East-Azarbaijan Naghizadeh et al. (2017) 
B. nikolskayae (Zerova, 1968) Khorasan-Razavi Dashti & Lotfalizadeh (2008) 
 East-Azarbaijan Naghizadeh et al. (2017) 
B. parvulus Zerova, 1994 East-Azarbaijan Naghizadeh et al. (2017) 
B. platypterus (Walker, 1834) Ardabil Alizadeh et al. (2020) 
 Qazvin Alizadeh et al. (2020) 
B. ponticus Zerova, 1994 East-Azarbaijan Naghizadeh et al. (2017) 
B. robiniae Zerova, 1970 East-Azarbaijan Alizadeh et al. (2020) 
 Tehran  Rakhshani et al. (2005) 
B. roddi Gussakovsky, 1933 East-Azarbaijan Azmayeshfard & Esmaili (1974) 
 West-Azarbaijan  Azmayeshfard & Esmaili (1974) 
 Kermanshah Arbab (2006) 
 Kordestan Khanjani & Kalafchi (2003) 
 Zanjan Mohammadbeigi (2014) 
 Tehran Mohammadbeigi (2014) 
 Qom  Parsa et al. (2018) 
Bruchophagus saxatilis Zerova, 1975 Ardabil  Current study 
B. shohadae (Zerova, 2008) West-Azarbaijan  Zerova et al. (2008) 
B. smirnoviae Nikolskaya, 1955 Alborz  Alizadeh et al. (2020) 
B. trigonellae Zerova, 1970 Qazvin Zarnegar & Lotfalizadeh (2014) 
 Qom Parsa et al. (2018) 
 East-Azarbaijan Naghizadeh et al. (2017) 
B. turkestanicus Zerova, 1994 Qazvin  Zarnegar & Lotfalizadeh (2014) 
 Qom Parsa et al. (2018) 
 East-Azarbaijan Naghizadeh et al. (2017) 
B. verbasci (Erdös, 1969) East-Azarbaijan Alizadeh et al. (2020) 
 Qazvin Alizadeh et al. (2020) 
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 Astragalusمرتبط با ) Bruchophagus Ashmead )Hymenoptera, Eurytomidaeجنس  يها گونه مطالعه

brachydontus )Fabaceae (رانیدر ا  
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از  Bruchophagus Ashmead, 1988خوار متعلق به جنس بذر يزنبورها: چکیـده
 اهانیمنظور گ نیشد. بد يآور جمع رانیدر شمال غرب ا نیو قزو لیاردب يها استان

 طیدر شرا 1391تا  1386ها از سال  آن يو بذرها يآور مختلف جمع زبانیم
 زبانیم يشده از رو يجمع آور يها گونه يپژوهش رو نیشدند. ا ينگهدار یشگاهیآزما

Astragalus brachydontus Boiss (Fabaceae) پژوهش   نیتمرکز نموده است. در ا
 B. astragali Fedoseeva ،B. mutabilis از جمله Bruchophagusشش گونه از 

Nikolaskaya ،B. nikolskayae (Zerova) ،B. robiniae Zerova ،B. saxatilis 

Zerova  وB. turkestanicus Zerova ان،یم نیکه از ا مدبه دست آ Bruchophagus 

saxatilis Zerova يمرتبط برا دیجد هايزبانیاست. م رانیفون ا يبرا دیرکورد جد کی 
 دهیچیپ کیولوژیارتباط ب کی رسد یشد و به نظر م دایپ شده يآور جمع يها همه گونه

قرار گرفت. پژوهش حاضر  یبار مورد بررس نیاول يبرا هوجود داشته باشد ک انیم نیدر ا
 یرا مورد بررس رانیدر ا A. brachydontusتبط با بذور مر Bruchophagusگونه  11

به صورت  Bruchophagusقبلا شناخته شده از جنس  يها گونه به علاوه، سایر قرار داد.
 جدول مرور شدند.

 لیست. چک ،رانیا زبان،یمخوار، گیاه اهیگ، Eurytomidaeخوار،  بذر واژگـان کلیدي:
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