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ABSTRACT
Here, we report a species of pine aphid, Cinara pinihabitans
(Mordvilko, 1895) (Hemiptera, Lachnidae) as a new host record
for Pauesia hazratbalensis Bhagat, 1981 (Hymenoptera,
Braconidae, Aphidiinae), associated with Pinus mugo Turra
(Pinaceae). The novel host, C. pinihabitans, was recently
reported as an important pest of Iranian conifers in Razavi
Khorasan Province. Thus, the present paper provides the first
new host associations of P. hazratbalensis in a world
background.
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Introduction

Aphids are important herbivores in different agroecosystems worldwide, of
which the species of the genus Cinara Curtis, 1835 evolved in association
with conifers (Mendel et al. 2016). This genus includes many species,
distributed worldwide. Of 47 species in Palaearctic region (Nafría et al.
2012), 13 species recorded from Iran (Mehrparvar 2014) including C.
(Cupressobium) tujafilina on Platycladus orientalis (Linnaeus) (Starý et al.
2005), and C. pinihabitans on Pinus mugo Turra has recently been recorded
from northeast Iran (Heidari Latibari et al. 2016a, 2016b). It is a common
species in the Mediterranean region on oriental thuja (Halperin et al. 1988),
of which probably spread from the Far East (Mendel et al. 2016).

Among natural enemies of the aphids, members of the subfamily
Aphidiinae (Hymenoptera, Braconidae) are solitary endoparasitoids of aphids
(Starý 1970), and species of the genus Pauesia Quilis, 1931 almost exclusively
attack Cinarinae aphids (Starý et al. 2005). Until now, two species have been
recorded in the genus Pauesia from Iran, including P. antennata (Mukerji,
1950) and P. hazratbalensis (Bhagat, 1981) (Barahoei et al. 2014). These both
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are considered as rare species, strictly associated with their specific host
aphids, Pterochloroides persicae (Cholodkovsky) and C. (C.) tujafilina (Del
Guercio, 1909), respectively (Barahoei et al. 2013; Rakhshani et al. 2017).

The occurrence of several Cinara spp. on oriental thuja in Iran (Hodjat
1993; Heidari Latibari et al. 2016a, 2016b) and the presence of their parasitoid,
e.g. Pauesia hazratbalensis Bhagat (Starý et al. 2005; current study), suggest
that Iran may be a source of the aphid in the Mediterranean. The present
account is an attempt to present new associations, at least structurally the role
of P. hazratbalensis as one of the biological agents, which centers the orna-
mental plant protection related to a broader urban landscape.

Material and methods

A field survey was carried out during 2015–2016 in urban green space of
Mashhad city (36°15ʹN, 59°37ʹE, 985 m a.s.l.), Khorasan Razavi Province,
Iran (Fig. 2). The terminals of infested branches, P. mugo, by aphid were
sampled and cut approximately 20 cm in length (Fig. 1A). The cut
branches were immersed in water vials at the basal ends and caged
individually, using the mesh-covered cylindrical cages (35 × 20 cm;
height × diameter), before being transported to the laboratory (Fig. 1B).

The aphid-infested branches were then maintained in a growth chamber
at 25°C, relative humidity of 56% (RH) and a 16:8 (L:D) h photoperiod, in
order to inspect the presence of mummified aphid (Fig. 1B). The rearing
cages were inspected daily to prevent the activity of emerging hyperpar-
asitoids. The emerged parasitoids were also carefully collected using an
aspirator on a daily basis and associated aphid species preserved into 75%
ethanol for further examination.

The parasitoids were identified according to morphological characteris-
tics of adults using the available taxonomic keys (Starý 1979; Rakhshani et al.
2017). A few specimens, both parasitoid and aphids, from each sample were
carefully mounted in slides using a Hoyer medium. External morphology
was illustrated using an Olympus™ BH-2 phase contrast microscope (Japan).
All studied species deposited in the insect collection at the Department of
Entomology at the Ferdowsi University of Mashhad, Iran.

Results

C. pinihabitans is considered closely associated with pine trees, especially
trees in the genus Pinus. Parasitoids can be highly effective natural enemies
of some insect pests, but their presence may not be visible until the
emergence of adults (M. Heidari Latibari, pers. obs.). Because of this, it
is often necessary to rear parasitised insects to determine the presence of
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parasitoid species. Utilising this method, two females and three males of
P. hazratbalensis emerged from C. pinihabitans on infested branches
(Fig. 1C).

The summary history association of P. hazratbalensis provided in
Table 1. In this table, the host plant, P. orientalis, is valid name and
Biota orientalis and Thuja orientalis are senior and junior synonyms,
respectively. In addition, likely unidentified host aphid, Lachnus sp.,
from India be the same C. (C.) tujafilina. The following are all previous
records along with geographic distribution. This allows the conclusion that
the aphid species, C. pinihabitans, and host plant, Pinus mugo Turra, are
new records for P. hazratbalensis.

Figure 1. Sampling area, materials and findings. A, Pinus mugo Turra, the host of species
Cinara pinihabitans (Mordvilko); B, Mesh-covered cylindrical cages for rearing parasitoid wasp;
C, C. pinihabitans, apterae; D, Habitus of Pauesia hazratbalensis Bhagat.
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Lachnidae

Cinarinae Börner, 1930
Cinara Curtis, 1835

Cinara pinihabitans (Mordvilko, 1894)
(Fig. 1C)

Material examined
Iran, Razavi Khorasan Province, Mashhad County, 36°15ʹN, 59°37ʹE,
985 m a.s.l., 09.v.2015, 30 m# and 6 f#, reared on Pinus mugo tree,
leg. M. Heidari Latibari.

Distribution in Iran
Razavi Khorasan Province (Heidari Latibari et al. 2016a, 2016b).

Global distribution
Western Palaearctic (Czech Republic, Finland, Germany, Georgia, Italy,
Iran, Lithuania, the Netherlands, Russia, Serbia and Turkey).

Figure 2. Distribution map of Pauesia hazratbalensis Bhagat in a world background (red) and
study locality (yellow).

Table 1. The general summary host associations of Pauesia hazratbalensis Bhagat, 1981
throughout worldwide.
Host aphid species Host plant Country Reference

Lachnus sp. Platycladus orientalis India Bhagat (1981)
Cinara tujafilina (Del Guercio) P. orientalis Kyrgyzstan Davidian (2004)
C. tujafilina P. orientalis Iran Starý et al. (2005)
– – Uzbekistan Rakhshani et al. (2017)
C. pinihabitans
(Mordvilko)

Pinus mugo Iran Current study
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Braconidae

Aphidiinae Haliday, 1833
Pauesia Quilis, 1931

Pauesia hazratbalensis (Bhagat, 1981)

Pauesia (Kashmirpauesia) hazratbalensis Bhagat, 1981: 196 (description).
Holotype f# – Hazratbal, Srinagar, Kashmir, India [Entomological
Collection of the Museum of P. G., Department of Zoology, Kashmir
University, Srinagar]

(Fig. 1D)

Material examined
Iran, Razavi Khorasan, Mashhad, 985 m a.s.l., 36°15ʹN, 59°37ʹE, 09.v.2015,
3 m# and 2 f#, ex. C. pinihabitans reared on P. mugo tree, leg. M. Heidari
Latibari.

Distribution in Iran
Tehran (Starý et al. 2005), North Khorasan (Rakhshani et al. 2012),
Kerman (Rakhshani et al. 2017) and Razavi Khorasan provinces (new
record).

Global distribution (Fig. 2)
Eastern Palaearctic, Oriental (India, Iran, Kyrgyzstan and Uzbekistan)
(Barahoei et al. 2014; Rakhshani et al. 2017).

Hosts
Cinara (C.) tujafilina (Starý et al. 2005; Rakhshani et al. 2012) and
C. pinihabitans (new record).

Discussion

In general, changes in host acceptance, host switching, by parasitoid
depending on plant type are recorded for other aphid parasitoids
(Albittar et al. 2016). Starý (2006) attempted to determine changes in the
species composition of parasitoid complexes within the complexes that
affected by obligatory host plant alternation by aphids. Thereupon, these
changes probably due to the adaptation aphids with their host plant.

Cinara pinihabitans was newly recorded from Iran and was collected from
P. mugo during an investigation on the insect’s conifer fauna in urban green
space of Mashhad, Iran, from June 2014 to July 2015 (Fig. 1A) and distributed
only in Mashhad district (Heidari Latibari et al. 2016a, 2016b). Cinara (C.)
tujafilina become cosmopolitan (Eastop and Lambers 1976) and is widely
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distributed in theMediterranean region (Nafría et al. 2012). Many ornamental
coniferous species have been distributed by humans to other areas over the
world, thereby the areas of origin of the aphids, C. pinihabitans and C. (C.)
tujafilina, are not clear. On the other hand, Oriental thuja, P. orientalis, is
originated from China, and thus, C. (C.) tujafilina is probably naturalised in
Iran. Hence, we may suggest that associated C. (C.) tujafilana, like other
Cinara spp., often followed its host plant species more or less successively.

Starý et al. (2005) stated that P. hazratbalensis can be considered as an
important aphid biocontrol agent in the Mediterranean and other parts of the
world (e.g. India, Iran, Kyrgyzstan andUzbekistan). It was detected in Iran from
Tehran, North Khorasan and Kerman provinces (Starý et al. 2005; Rakhshani
et al. 2017) and was only found in associations with its known host, C. (C.)
tujafilina. Several reports confirmed that parasitoids of Cinara spp. are limited
to the genus Pauesia spp., withmost species native to Asia (Starý 1979; Kfir et al.
1985; Starý et al. 2005), central Asia and India (Akhtar et al. 2011). Some species
have also been reported from Africa (Kfir et al. 2003), Europe (Davidian et al.
2015), Japan (Yamaguchi and Takai 1977) and the USA (Cock 1985).

The few other Iranian species have less well-understood habitat and host
associations, but this species, P. hazratbalensis, clearly contains an inter-
esting array that showing forms of specialisation (Starý et al. 2005;
Rakhshani et al. 2017). It may, therefore, be worthwhile considering
P. hazratbalensis as a candidate for the biological control agent of
C. pinihabitans in the urban green landscape of Iran.

Our outputs tentatively show that the rearing of parasitoids on genus
Cinara depends not only on the species of aphid but also on the host plant
and previous rearing history. Accordingly, this research proved valuable in
determination of aphids and their parasitoids on coniferous plants in the
Mashhad landscape and highlighted the importance of continuous monitor-
ing and rearing programs of the aphids biological control agents throughout
the Iran.

Acknowledgements

We are indebted to Ehsan Rakhshani (Department of Plant Protection, University of
Zabol, Zabol, Iran), Colin Favret (Department of Biological Sciences, Montreal, Quebec,
Canada) and also Mahmoud Shoor (Departments of Horticulture, Ferdowsi University of
Mashhad, Mashhad, Iran) for Pauesia, Cinara and Pinus species identification, respec-
tively. We are also thankful to Ehsan Rakhshani and an anonymous reviewer for their
valuable comments.

Disclosure statement

No potential conflict of interest was reported by the authors.

6 M. HEIDARI LATIBARI ET AL.



ORCID

Mostafa Ghafouri Moghaddam http://orcid.org/0000-0002-1942-9689

References

Akhtar MS, Dey D, Usmani MK. 2011. A catalogue of aphid parasitoids (Hymenoptera:
Braconidae: Aphidiinae) from India. Insecta Mundi. 151:1–31.

Albittar L, Ismail M, Bragard C, Hance T. 2016. Host plants and aphid hosts influence the
selection behaviour of three aphid parasitoids (Hymenoptera: Braconidae: Aphidiinae).
European Journal of Entomology. 113:516–522.

Barahoei H, Rakhshani E, Madjdzadeh SM, Alipour A, Taheri S, Nader E, Mitrovski-
Bogdanović A, Petrović-Obradović O, Starý P, Kavallieratos NG, et al. 2013. Aphid
parasitoid species (Hymenoptera: Braconidae: Aphidiinae) of central submountains of
Iran. North Western Journal of Zoology. 9(1):70–93.

Barahoei H, Rakhshani E, Nader E, Starý P, Kavallieratos NG, Tomanović Z,
Mehrparvar M. 2014. Checklist of Aphidiinae parasitoids (Hymenoptera: Braconidae)
and their host aphid associations in Iran. Journal of Crop Protection. 3(2):199–232.

Bhagat RC. 1981. On some new aphid parasitoids from Kashmir, India (Hymenoptera,
Aphidiidae). Oriental Insects. 15:195–200. doi:10.1080/00305316.1981.10434855

Cock MJW. 1985. A review of biological control of pests in the Commonwealth Caribbean
and Bermuda up to 1982. Commonwealth Institute of Biological Control Technical
Communication. 9:1–218.

Davidian EM. 2004. New and little known aphidiid wasps (Hymenoptera: Aphidiidae) of
the fauna of Russia and neighboring countries. Proceedings of the Entomological
Society. 75:156–164.

Davidian EM. 2015. Parasitoid wasps of the subgenus Pauesia Quilis s. str. (Hymenoptera,
phidiidae) from Russia and neighboring countries. Entomological Review. 95
(4):500–506.

Eastop V, Lambers D. 1976. Survey of the world’s aphids. The Hague: Dr. W. Junk. 573 pp.
Halperin J, Binazzi A, Swirski E. 1988. Aphids of forest and ornamental trees and shrubs of

Israel. Israel Journal of Entomology. 22:27–44.
Heidari Latibari M, Moravvej G, Sadeghi H, Favret C. 2016a. First report of the aphid

species, Cinara pinihabitans (Hem: Lachnidae) on Pinus mugo from Iran. Journal of
Entomological Society of Iran. 36(1):75–76.

Heidari Latibari M, Moravvej GH, Sadeghi Namaghi H. 2016b. Investigation on the
mutualistic interactions of ant species and the aphids, Cinara spp. (Hemiptera:
Aphididae) on Pinus mugo trees in urban green space of Mashhad, Razavi Khorasan,
Iran. Entomofauna. 37(1):401–412.

Hodjat SH. 1993. A list of aphids and their host plants in Iran. Ahvaz: Shahid-Chamran
University. 150 pp.

Kfir R, Kirsten F, van Rensburg NJ. 1985. Pauesia sp. (Hymenoptera: Aphidiidae):
a parasite introduced into South Africa for biological control of the black pine aphid,
Cinara cronartii (Homoptera: Aphididae). Environmental Entomology. 14:597–601.

Kfir R, van Rensburg NJ, Kirsten F. 2003. Biological control of the black pine aphid Cinara
cronartii (Homoptera: Aphididae) in South Africa. African Entomology. 11:117–121.

Mehrparvar M. 2014. Checklist of Cinara (Lachnidae) Aphids in Iran. [unpublished work].

ORIENTAL INSECTS 7

https://doi.org/10.1080/00305316.1981.10434855


Mendel Z, Branco M, Battisti A. 2016. Invasive Sap-Sucker Insects in the Mediterranean
Basin. In: Paine T, Lieutier F, editors. Insects and diseases of Mediterranean forest
systems. Cham: Springer.

Nafría JM, Andreev AV, Binazzi A. 2012. Hemiptera: Aphidoidea. In: de Jong YSDM,
editor. Fauna Europaea version 2.5. [accessed 2018 Feb 16]. http://www.faunaeur.org.

Rakhshani E, Kazemzadeh S, Starý P, Barahoei H, Kavallieratos NG, Cetkovic A,
Tomanović Z. 2012. Parasitoids (Hymenoptera: Braconidae: Aphidiinae) of northeast-
ern Iran: Aphidiine-aphid-plant associations, key and description of a new species.
Journal of Insect Science. 12:1–26.

Rakhshani E, Starý P, Davidian E. 2017. A taxonomic review of the subgenus, Pauesiella
Sedlag & Starý, 1980 (Hym.: Braconidae: Aphidiinae). Plant Pest Research [Guilan
Universty press, Iran]. 7(3):53–66.

Starý P. 1970. Biology of aphid parasites (Hymenoptera: aphidiidae) with respect to
integrated control. Hague: Dr W. Junk.

Starý P. 1979. Aphid parasites (Hymenoptra: Aphidiinae) of the Central Asian Area. The
Hague (Netherlands): Springer Netherlands.

Starý P. 2006. Aphid parasitoids of the Czech republic (Hymenoptera: Braconidae,
Aphidiinae). Praha (Czech Republic): Academia.

Starý P, Rakhshani E, Talebi AA. 2005. Parasitoids of aphid pests on conifers and their
state as biocontrol agents in the Middle East to Central Asia on the world back ground
(Hym., Braconidae, Aphidiinae; Hom., Aphididae). Egyptian Journal of Biological Pest
Control. 15(2):147–151.

Yamaguchi H, Takai M. 1977. An integrated control system for the todo-fir aphid, Cinara
todocola Inouye in young todo-fir plantations. Bulletin of the Government Experiment
Station, Tokyo. 295:61–96.

8 M. HEIDARI LATIBARI ET AL.

http://www.faunaeur.org

	Abstract
	Introduction
	Material and methods
	Results
	Lachnidae
	Outline placeholder
	Material examined
	Distribution in Iran
	Global distribution


	Braconidae
	Outline placeholder
	Material examined
	Distribution in Iran
	Global distribution (<xref rid="F0002">Fig. 2</xref>)
	Hosts


	Discussion
	Acknowledgements
	Disclosure statement
	ORCID
	References



