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Abstract: Many studies have shown that aphids are one of the most important pests of
plants. At the same time, not much information is available about aphids on plants in the
Ghamsar region of Kashan. Based on this, the present study examines the existing aphids on the
Rosaceae in the Ghamsar region of Kashan in 2019. During this basic research, aphid samples
from leaves and branches infected with aphids of Rosaceae plants in the Kashan Ghamsar
region were collected monthly in 2019 and transferred to the Arak University laboratory for
microscopic slides. At the same time, samples were taken from the host plants. The aphid
samples were collected and their host plants were identified to the species level using the
available identification keys. In this study, 6 species of aphids from 5 genera belonging to the
Aphididae were identified from 8 species of the Rosaceae. Among the identified species,
Wahlgreniella nervata had the highest host diversity and distribution.
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1 Introduction

The Rosaceae is a flowering and dicotyledonous plant belonging to the order Rosales. So
far, about 4828 species of this family are known, which are scattered all over the world,
especially in the northern temperate regions. This family is considered one of the 6
economically important crop family that is considered because of its popular fruits and
ornamental shrubs of high value (Liu et al., 2020). Studies show that the Rosaceae, like other
plants, is exposed to several adverse biological factors, including pests (Rak and Litvinova,
2020). Aphids are one of the most important pests (Nalam et al., 2019). Aphids are small insects
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and suckers of plant sap that belong to the Aphidoidea family. This group of insects is
considered a very successful group of living organisms from an ecological point of view due to
its ability to increase numbers rapidly through asexual reproduction. So far, more than 5,000
species of aphids have been identified around the world, especially in temperate regions, of
which 450 species of aphids cause damage to plants grown in these areas. In addition to
weakening plants by sucking sap, aphids also act as carriers of plant viruses and also kill
ornamental plants with honey sediments followed by the growth of sooty molds (Blackman and
Eastop, 2017). The initial report on Iranian aphids was made by Theobald (Theobald, 1920) and
among Iranian researchers, the first step in introducing Iranian aphids was taken by
introducing several aphid species to the list of fruit tree pests (Afchar, 1937). In the study
entitled "Checklist of important economic insects in Iran", 50 species of aphids are introduced as
pests that damage agricultural products (Farahbakhsh, 1961). Also, in recent extensive studies,
543 species of aphids have been reported on different plant families in Iran (Shahraki et al.,
2019). Also, different studies indicate the existence of different types of aphids on different
plants of the Rosaceae in Iran (Mehrparvar and Lashkari, 2021) and other parts of the world
(Singh and Singh, 2017; Amin et al., 2019). Due to the widespread prevalence of aphids as plant
pests on vegetation in different parts of the world (Dedryver et al.,, 2010) and Iran (Rezwani,
2004) and also due to the effects of plant infection with aphids that reduce the quality and
quantity of plant products And it becomes an economic loss (Tatchell, 1989) and also
considering that the main vegetation of Ghamsar region of Kashan is composed of Rosaceae
plants and there is no complete information about the fauna and geographical distribution of
aphids on this plant genus in this region. Based on this, the present study investigates the
identification of aphids in the Rosaceae of the Ghamsar region of Kashan in 2019, and the
results of this study are of special importance in the field of animal biosystematics and
agriculture and can be used in pest control Plant and also be used in recognizing their biological
excretion factors.

2 Materials and Methods

In this basic research, aphid samples were randomly collected from the leaves and branches
infected with aphids of plants of Rosaceae in the Ghamsar region of Kashan every month in
2019. Infected plant parts were gently removed with garden shears and placed inside a
zippered bag and information about the time and place of the collection was recorded on the
bag. The samples were transferred to the laboratory of Arak University and the aphids were
gently transferred to numbered microtype tubes containing 7% glycol alcohol using a brush.

2. 1. Preparation of microscopic slides

Slides were prepared from several adult female insects from each sample for a detailed
study of differential characteristics. To prepare slides from aphids, different methods have been
mentioned in different sources such as Blackman and Eastop, 2000; Rezvani, 2001. In this study,
the following method was used, which is a combination of the above methods.

First, the adult aphids were separated and placed in a watch glass with their abdomen
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pointing upwards. Then, with a fine needle, a hole was made in the area between the cornices
and near the tail so that the contents of the abdomen and the nymphs would come out of the
abdomen of the adult aphid and the potash would penetrate well into the sample body. The
aphids were then transferred to microtube tubes containing 10% potash, and after the tubes
were secured with paper glue, they were placed in a hot bath at 75 °C for 15 to 20 minutes to
dissolve the contents of the abdomen. After removing the samples from the potash, the samples
were washed twice and each time for 5 minutes with distilled water so that all the potash was
removed from the sample body. After washing with distilled water, dehydration was
performed twice with 75% and 96% ethyl alcohol, respectively, and each time for 2 to 3 minutes.
After the ethanol washing step, the samples were transferred to small watch glasses containing
clove oil to eliminate the brittleness created in the ethanol step and soften the aphid's body and
shape it in later steps. The time required for this step is at least 15 minutes. Then put about 2
drops of antelope glue on the slide and with a fine needle, a transparent aphid was placed
inside this drop, so that its abdomen is upwards; Then, with a fine needle, the legs and tentacles
were arranged under the loop. The lamellae were then placed on the sample and the samples
were transferred to an incubator for drying and placed at 15 °C for 10 days to dry.

2. 2. Identify samples

A light microscope and stereomicroscope were used to examine the morphological
characteristics of the samples to match the identification and imaging keys of the samples.
Finally, the samples were identified by existing identification keys such as Blackman and
Eastop, 1994; Blackman and Eastop, 2000; Rezvani, 2001 and Rezwani, 2004 up to species level.

2. 3. Identify host plants

Host plants were also sampled for identification. For this purpose, different parts of the
plant, including flowers, leaves, and stems, were separated by garden shears and placed in a
numbered plastic bag. Then, the herbarium was prepared from plant samples and the
researcher made a preliminary identification of the collected plant flora based on available
sources such as Assadi, 2010; Assadi, 1988 and Ghahraman, 1975-2003 by the researcher.

3 Results and Discussions

The morphological study of aphids and identification keys showed that there are 6 species
of aphids of the family Aphididae in this area on different hosts of the Rosaceae. The following
is a list of identified species and their microscopic images.

- Aphis cracciivora (Koch, 1854) (Aphididae: Aphidinae: Aphidini)

The living specimens have a glossy black or dark brown body without wax on their dorsal

surface but the nymphs are light greenish-brown and lightly dusted with wax.
- Aphis pomi (De Geer,1773) (Aphididae: Aphidinae: Aphidini)

Wingless females of living specimens have a pear-shaped bright green or yellowish-green
body, undusted with wax particles and the cornicles are brown and long and more than twice
the length of the tail.
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- Hyalopterus peruni (Geoffroy, 1762) (Aphididae: Aphidinae: Aphidini)

Living specimens, with an elongate shape, are usually pale green with a fine darker green
mottling, covered with white waxy powder. The antennae are quite short and the siphunculi
are shorter than the tail.

- Macrosiphum rosae (Linnaeus, 1758) (Aphididae: Aphidinae: Macrosiphini)

Wingless adults of living specimens have a spindle-shaped body and range in color from
green to pink and reddish-brown. The antennae and legs are relatively long, and the siphunculi
are long, tapered, and black.

- Pterochloroides persicae (Cholodkovsky, 1899) (Aphididae: Lachninae: Lachnini)

Adult apterae of P. persicae are oval with a double row of large pigmented spinal tubercles
on the dorsum. The body color of living specimens is grey with transverse rows of dark spots
with brown centers.

- Wahlgreniella nervata (Gillette, 1908) (Aphididae: Aphidinae: Macrosiphini)

Body color, when alive, is yellowish or green sometimes mottled with reddish anteriorly.
The antennal ~ tubercles  have  their = inner faces  divergent and  smooth.
Their siphunculi are slightly swollen rather symmetrically about their inner and outer faces and
have dark tips and a small flange.

Tablel. Identified Species along with host plants and their collection place.

No. Species Host plants Collection Place
1 | Aphis cracciivora Rosa multiflora Jashnvare Square 33°45" N 51°26" E
2 | Aphis pomi Malus domestica Motahari Street 33°44° N 51°25" E
Cydonia oblonga Farfahan 33°45° N 51°25' E
3 | Hyalopterus peruni Amygdalus communis Motahari Street 33°44" N 51°25" E
Mazgan 33°44' N 51°24"E
4 | Macrosiphum rosae Rosa damascena Motahari Street 33°44° N 51°25" E
Jazavand 33°45'N 51°24" E
5 | Pterochloroides persicae Prinus armenica Motahari Street 33°44" N 51°25" E
6 | Wahlgreniella nervata Rosa hybrid perpetual Motahari Street 33°44" N 51°25" E
Rosa centifolia Jashnvare Square 33°45° N 51°26° E
Motahari Street 33°44" N 51°25" E
Rosa damascena Farfahan 33°45° N 51°25' E
Jazavand 33°45'N 51°24" E
Mazgan 33°44° N 51°24" E
Motahari Street 33°44" N 51°25" E
Damask Rose garden 900 acres of
at the beginning of Ghamsar
33°48° N 51°29'E
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Figure 1: Microscopic slide images of identified aphids. a: A. cracciivora (ob,x10), b: A. pomi (ob,x4), c: H. peruni
(ob,x4), d: M. rosae (ob,x2.5), e: P. persicae (ob,x4).

Many studies have shown that having sufficient knowledge about the pest insect fauna on
the vegetation of an area is of particular importance in determining and recognizing their
biological control factors (Miller and Foottit, 2017; Singh and Singh, 2016). In this regard, the
results of the present study show that the species A. cracciivora, A. pomi, H. peruni, M. rosae, P.
persicae, W. nervata on hosts of the Rosaceae including A. communis, C. oblonga, M. domestica,
P. armenica, R. centifolia, R. damascena, R. hybrid perpetual, R. multiflora which are the dominant
vegetation of the Ghamsar region of Kashan.

Consistent with this finding, other studies have shown that there are different types of
aphids as a pest on the Rosaceae in different regions. The host plants belong to the Rosaceae
(Rezwani and Radjabi, 1987). Also in another study called aphids of Rosa plants from the
Rosacea of Iran, among 16 species reported, three species of A. cracciivora, M. rosae, and W.
nervata have been mentioned (Mehrparvar and Lashkari, 2021). In the phonetic study of aphids
of the Aphidoidae family and related hunting ladybugs in Yazd orchards, 13 species of aphids
were collected, among which the name of P. persicae on P. armenica and M. rose on R. hybrida
(Heidari Latibari et al., 2018)

Also in the study of aphid fauna in the southern regions of the Zagros mountains during
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2020 and 2021, 66 species of aphids from the family Aphididae were identified, among which A.
cracciivora on plants of the families Fabaceae, Nyctaginaceae, and Asteraceae, A. pomi on Malus
sp, M. rose and W. nervata were reported on Rosa spp (Mehrparvar et al., 2021). Also, a study of
aphids in Tashkent, Uzbekistan, shows that most of the aphids in this region specialize in
feeding on Rosaceae plants. Among them, the names of the species identified in the present
study are other than W. nervata (Mansurkhudjaeva et al., 2021).

This study was conducted to identify aphids in the Rosaceae of the Ghamsar region of
Kashan in 2019 and has some limitations in terms of detailed study of biometric traits of
identified aphids and identification of parasitoids and their pathogens. The researchers of this
project suggest that in the continuation of this study, the study of biometric traits and the
identification of parasitoids of identified aphids be considered.

4 Conclusion

The results of this study showed that 6 species of aphids belonging to five genera of the family
Aphididae were collected on the plants of Rosaceae in the Ghamsar region of Kashan in 2019,
with the highest diversity of hosting and distribution belonging to W. nervata. The findings of
this study can be used in the field of biosystematics and plant pest management in agriculture.
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