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ABSTRACT. Sawflies (Hymenoptera, Symphyta) are one of the important
pest groups on damask rose, Rosa damascena P. Mill. (Plantae: Rosaceae). This
study has been carried out to identify and investigate species diversity of
sawflies in Darab rain-fed damask rose plain, Fars province which with 5290
hectares is the largest organic, rain-fed damask rose plain in the world in 2019.
Sampling was done using four Malaise traps which were installed in different
areas of the plain, from spring to summer. Collecting pots were emptied at an
interval of two weeks and sawfly individuals were then isolated, mounted, or
pinned and finally identified. To predict species richness of sawflies, the
rarefaction method was applied to abundance-based and sample-based data.
Totally, 133 individuals were collected representing 5 species from two families,
Argidae: a single species, Arge cingulata Jakowlew, 1891 and Tenthredinidae:
four species, Allantus (Allantus) viennensis (Schrank, 1781), Cladius pectinicornis
(Geoffroy, 1785), Macrophya diaphenia Benson, 1968 and Tenthredo marginella
Fabricius, 1793. Allantus viennensis was dominant with 63.9% of collected
individuals. Tenthredo marginella and M. diaphenia had the following abundance
rankings of 26.3% and 8.27% collected individuals respectively. Two species, A.

Received:
02 December, 2020

Accepted: cingulata and C. pectinicornis, were the singletons. The adult flight period of the

05 April, 2021 dominant species, A. viennensis, was registered in two distinct periods and the

Published: others in one. Rarefaction showed that more sampling will yield 6-8 sawfly

08 April, 2021 species in this region. The differences between the sawfly community of Darab
damask rose plain and other regions of Iran and the world were discussed.

Subject Editor:

S.M. Madjdzadeh Key words: Rosa damascena, pest, fauna, community

Citation: Mohammadi-Khoramabadi, A. & Khayrandish, M. (2021) Diversity and abundance of the sawfly
(Hymenoptera: Symphyta) community in Darab rain-fed damask rose plain, Fars province, southwestern
Iran. Journal of Insect Biodiversity and Systematics, 7 (3), 231-244.

Introduction

Damask (Oil) rose, Rosa damascena P. Mill., is a commercially high-value medicinal plant
with about 18131 hectares cultivated area in Iran (Ebadzadeh et al., 2018). Nearly 40.1%
(7281 hectares) of damask rose plantation areas in Iran belong to Fars province, the first top
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ranking. The main outstanding characteristics of damask rose in Fars province is that some
best and highly-yielded genotypes of this plant are mainly cultivated in the organic rain-fed
areas of Darab county, known as the world largest damask rose rain-fed plain (Kiani et al.,
2011; Masumi et al., 2014; Ebadzadeh et al., 2018; Haghighatnia et al., 2018).

Sawtlies (Hymenoptera, Symphyta) with 43 known species living on wild and cultivated
rose in the western Palaearctic including Europe, Turkey, Syria, and Iran are a diverse
group of herbivorous insects (Taeger et al., 1998; Liston, 2004; Ozbek & Calmasur, 2004;
Khayrandish et al.,, 2017; Khayrandish & Nadimi, 2018). Some of them have been
considered as important pests of rose by feeding on leaves or boring in woody stems of this
plant (Hosseini & Sahragard, 2003; Aminaee et al.,, 2010; Demirozer & Karaca, 2011;
Demirozer et al., 2011; Liston, 2012; Baser & Arslan, 2014; Nematollahi, 2018). In the north
of Iran, damage of the leaf feeder guild, Rose sawfly, Arge ochropus (Gmelin, 1790) (Hym.:
Argidae), and Small yellow and black wasp, Allantus viennensis (Schrank, 1781) (Hym.:
Tenthredinidae), lead to severe defoliation of damask rose which consequently causes
common weakness of the infested plants and encourages secondary stem pests (Sahragard
& Heydari, 2002; Hosseini & Sahragard, 2003). Wood-boring guild, Rose shoot sawfly, Ardis
pallipes (Serville, 1823) (Hym.: Tenthredinidae), and Rose stem sawfly, Syrista parreyssii
(Spinola, 1843) (Hym.: Cephidae) have got less impact on this plant (Aminaee et al., 2010;
Liston, 2012).

Darab damask rose rain-fed plain with a large area of about 5290 hectares is located
between about 2500-2700 m a. s. 1. in Fars province, Iran (Haghighatnia et al., 2018). High
commercial value of healthy and organically grown damask rose flower and related
products provide a special opportunity for the development of processing, beverage and
oil-bearing industries, trading and export companies, increasing sustainable employment
and safe investment in this region. Ecologically, the resident suite of species may be
replaced over time. Information on the biodiversity of this area will help manage and
conserve this valuable natural and organic agroecosystem. The main objective of this study
was to evaluate the diversity and abundance of the sawfly community in Darab damask
rose plain. Considering this group as one of the important herbivores on damask rose, this
information is of great importance for pest management.

Material and methods

This study was carried out in Darab damask rose plain, Fars province, Iran (Fig. 1). Four
Malaise traps were installed, two traps in the boundaries and two others in the center of the
plain with about 1000-2000 m distance from April to October 2019. Table 1 shows the
geographical coordinates of the traps. They were made based on Townes-style Malaise
traps with black walls and white roof and were placed beside rose bushes (Fig. 1B). The
one-litre collecting jars of the traps were filled approximately to 0.9 volumes with ethanol
75% as killing and preserving agent and were emptied every two weeks. To prevent
temperature rising and evaporation of alcohol, the jars were then covered with the
aluminium plates. The captured sawfly specimens were then extracted, dried, and pinned.
The specimens were identified by Dr. M. Khayrandish, a specialist on the taxonomy of
Iranian sawflies. Scientific names and general distribution of the identified species followed
Taeger et al. (2010). Digital photos were taken using a Canon EOS 600D on a SZ-ST
Olympus stereomicroscope. They were then aligned and stacked using Adobe Photoshop
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CS6 software. The voucher specimens are deposited in the insect collection of Darab College
of Agriculture and Natural Resources, Shiraz University.

Because of the small number of recorded individuals of sawfly species as well as the rarity of
two of the species found, we analyzed our data using both individual-based and sample-based
(incidence) rarefaction methods in an asymptotic approach to predict the sawfly species
richness in this area (Colwell et al., 2012; Chao & Jost, 2015). To plot the unified accumulation
curve by linking the interpolated (rarefaction) curve to the extrapolated curve of our data, we
used iNEXT software (Chao et al., 2016). Extrapolations were done at the double as well as
beyond our data at the asymptote line. The degree of our sampling completeness and total
sampling efforts needed to detect the expected sawfly richness in the studied areas were
calculated.

Figure 1. A: Darab rain-fed damask rose plain; B: Installed Malaise traps; C: Severe foliage
damage caused by larvae of Allantus viennensis on leaves of Rosa damascena.
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Table 1. Geographical coordinates of the installed Malaise traps in Darab damask rose plain,
Fars province, Iran during 2019.

Malaise trap Geographical coordinate Altitude (m a.s.l)

ME 28°41'27" N, 54°55' 21" E 2571

MH 28°42' 01" N, 54°54' 13" E 2615

M] 28°42"15" N, 54°54' 14" E 2641

MV 28°42'38" N, 54°53' 17" E 2646
Results

We captured 133 sawfly specimens belonging to two families and five species as follows:

Family: Argidae
Arge cingulata Jakowlew, 1891 (Fig. 2A)

Material examined: IRAN, Fars province, Darab; 13 (ME), 2019.VII1.14-28; Leg. A.
Mohammadi-Khoramabadi.

Distribution within Iran: Alborz, Guilan, Mazandaran, Kermanshah, Kerman, Tehran and
Fars provinces (Khayrandish & Farahani, 2019)

General distribution: Palaearctic (Iran and Tajikistan) (Taeger et al., 2010; Taeger et al.,
2018).

Known hosts: There is no documentation of plant host record.

Family: Tenthredinidae
Allantus (Allantus) viennensis (Schrank, 1781) (Fig. 2B)

Material examined: IRAN, Fars province, Darab; 399, 2019.IV.27-2019.V.7; 999,
2019.V.7-16; 18%%, 2019.V.16-27; 54%%, 2019.V.28-2019.VL.9; 1%, 2019.VII.29-2019.VIIL.14;
Leg. A. Mohammadi-Khoramabadi.

Distribution within Iran: Alborz, Qazvin, Guilan, Golestan, Tehran, Mazandaran
(Khayrandish et al., 2017; Khayrandish & Farahani, 2019) and Fars provinces (Current
study).

General distribution: Palaearctic and Nearctic (Taeger et al., 2010; Taeger et al., 2018).

Known hosts: Rosa gallica L., Rosa glauca Pourret, Rosa pendulina L., Rosa spinosissima L.,
Rosa rubiginosa L., Rosa canina L., Rosa rugosa Thunb. (Plantae: Rosaceae) (Taeger et al., 1998).

Cladius (Cladius) pectinicornis (Geoffroy, 1785) (Fig. 2C)

Material examined: IRAN, Fars province, Darab; 19 (MV), 2019.VI1.29-2019.VIIL.14; Leg. A.
Mohammadi-Khoramabadi.

Distribution within Iran: Alborz, Guilan, Golestan, Qazvin, Mazandaran (Khayrandish &
Ebrahim, 2018; Khayrandish & Farahani, 2019) and Fars province (Current study).

General distribution: Palaearctic, Nearctic, Oriental (Taeger et al., 2010; Taeger et al., 2018)

Known hosts: Rosa polliniana Spreng., Rosa luciae Franch. & Rochebr., Rosa multiflora Thunb.,
Rosa canina L., Rosa acicularis Lindl. (Plantae: Rosaceae) (Taeger et al., 1998).
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Figure 2. Sawflies of Darab rain-fed damask rose plain. A. Arge cingulata Jakowlew, 1891; B.
Allantus (Allantus) viennensis (Schrank, 1781); C. Cladius (Cladius) pectinicornis (Geoffroy,
1785); D. Tenthredo marginella Fabricius, 1793; E. Macrophya diaphenia Benson, 1968.
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Macrophya diaphenia Benson, 1968 (Fig. 2D)

Material examined: IRAN, Fars province, Darab; 1199, 2019.V.28-2019.V1.9; Leg. A.
Mohammadi-Khoramabadi.

Distribution within Iran: Alborz, Qazvin, Guilan, Tehran, Mazandaran, Lorestan
(Khayrandish et al., 2017), and Fars provinces (Current study).

General distribution: Western Palaearctic (Taeger et al., 2010).

Known hosts: There is no documentation of plant host record.

Tenthredo marginella Fabricius, 1793 (Fig. 2E)

Material examined: IRAN, Fars province, Darab; 2999633, 2019.V.28-2019.VL9; Leg. A.
Mohammadi-Khoramabadi.

Distribution within Iran: Alborz, East Azerbaijan, Mazandaran, Tehran (Taeger et al., 2018)
and Fars provinces (current study).

General distribution: Palaearctic (Taeger et al., 2010; Taeger et al., 2018).

Known hosts: Melissa officinalis L., Mentha piperita L., Ocimum basilicum L., Lycopus sp.,
Origanum vulgare L. (Plantae: Lamiaceae); Plantagosp. (Plantae: Plantaginaceae);
Tussilago sp. (Plantae: Asteraceae) (Taeger et al., 1998).

Abundance and diversity of sawflies in Darab damask rose plain

We recovered five sawfly species in 133 examined specimens (Table 2). The most abundant
species was A. viennensis with 63.9% of total collected individuals followed by T. marginella
and M. diaphenia. As can be seen in Table 2, two species namely C. pectinicornis and Ar.
cingulata were represented by singletons.

Individual-based rarefaction and extrapolation of abundance data for the sawfly
community showed that the maximum estimated number of the sawfly species will be 6
(The bootstrap LCL= 4.97 and UCL= 7.01) (Table 3, A). Extrapolation showed that about 225
individuals are required to reach the Sma=6. Similarly, sample-based rarefaction and
extrapolation of incidence data estimated the maximum species richness of sawflies at
Smax=6 (The bootstrap LCL=3.65 and UCL= 8.30). The required sample to reach the Snax is
estimated to be about double the number of collected samples (96) (Table 3, B).

Table 2. The relative abundance of sawfly species in Darab rain-fed damask rose plain
during 2019.

Species Collected specimens  Relative abundance (%)
Allantus viennensis (Schrank, 1781) 85 63.9
Tenthredo marginella Fabricius, 1793 35 26.3
Macrophya diaphenia Benson, 1968 11 8.27
Cladius pectinicornis (Geoffroy, 1785) 1 0.75

Arge cingulata Jakowlew, 1891 1 0.75
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Table 3. Individual-based (A) and sample-based (B) rarefaction and extrapolation for the
sawfly community on Darab rain-fed damask rose plain in Fars province, Iran, 2019.

A) Individual-based rarefaction and extrapolation, Se»s=5, n=133. The extrapolation is
extended to more than four times the number of the collected individuals, to reach a
constant qD.

Rarefaction (Interpolation) Extrapolation
m qb gD.LCL gD.UCL m qb gD.LCL  gD.UCL
1 1 1 1 134 5.02 4.33 5.70
30 3.4 3.01 3.79 225 5.74 4.76 6.72
59 3.87 3.33 4.45 316 5.93 492 6.94
95 4.43 3.79 5.07 453 5.98 497 7
133 5 431 5.69 498 5.99 497 7.01

B) Sample-based rarefaction and extrapolation, Se»s=5, n=48. The extrapolation is extended
to more than four times the number of collected samples, to reach a constant qD.

Rarefaction Extrapolation
t qD gqD.LCL gD.UCL t qD gD.LCL  gD.UCL
1 0.46 0.28 0.64 49 5.04 3.76 6.32
24 3.89 3.05 4.73 96 5.85 3.9 7.79
36 4.5 3.48 5.51 120 5.93 3.83 8.03
48 5 3.75 6.25 200 5.98 3.65 8.30

m = sample size; qD = the estimated diversity for a sample of size m; qD.LCL, qD.UCL =
the bootstrap lower and upper confidence limits for the diversity at the specified level with
a value of 0.95; t = sample size.

Discussion

The results of this study showed that five sawfly species are present in Darab rain-fed
damask rose plain. Allantus viennensis was the most abundant and dominant species. Of the
11 species of Allantus living on rose bushes (Table 4), A. viennensis is dominant and usually
appears as a dangerous pest in the rose gardens (Hosseini & Sahragard, 2003; Ozbek &
Calmasur, 2004; Tomalak, 2008; Gholamzadeh-Chitgar et al., 2019; Zwakhals & Blommers,
2020), but not in the mixed forests (Khayrandish & Farahani, 2020). Tenthredo marginella and
M. diaphenia were the next most abundant species. Although four species of Tenthredo and
one species of Macrophya have been reported on Rosa spp. (Table 4), there is no
documentation of Rosa species as host plants for these species. Cladius pectinicornis which
was represented by a singleton in this study is known as a common rose sawfly in rose
gardens of some countries like Poland (Tomalak, 2008). In the Hyrcanian forests of
Mazandaran and Golestan provinces in northern Iran, C. pectinicornis was evaluated as the
dominant species (Khayrandish & Farahani, 2020). Future research is needed to reveal the
situation of C. pectinicornis in wild and cultivated roses in northern Iran. The other species
represented by a singleton was Ar. cingulata. Five species of this genus live on rose (Table 4)
and some of them, i.e. Ar. ochropus and Ar. pagana, are destructive pests on this plant
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(Hosseini & Sahragard, 2003; Kawas, 2003; Demirtzer & Karaca, 2011; Nematollahi, 2018),
but up to now, the rose has not been registered as host plant of Ar. cingulata. On the other
hand, two common known sawflies of rose have not been detected in this study, Syrista
parreyssii (Scheibelreiter 1969) (Hym.: Cephidae) and Arge ochropus (Gmelin, 1790). The first
is an important shoot boring pest of rose in Kerman province and the second is a leaf feeder
in northern Iran (Aminaee et al.,, 2010; Liston, 2012; Nematollahi, 2018) and Turkey
(Demirozer et al., 2011; Tozlu & Calmasu, 2015; Tozlu et al., 2017).

Table 4. The known sawflies along with their host plant records in the genus Rosa in
Europe, Turkey, Syria and Iran.

Known host

# Species plant in Fran Reference
1 Allantus basalis (Klug, 1818) - (Taeger et al., 1998)
2 Allantus calceatus (Klug, 1818) - (Taeger et al., 1998)
3 Allantus cinctus (L., 1758) - (Taeger et al., 1998)
4 Allantus cingillum (Klug, 1818) - (Taeger et al., 1998)
5 Allantus cingulatus (Scopoli, 1763) - (Taeger et al., 1998)
6 Allantus coxalis (Klug, 1818) - (Taeger et al., 1998)
(Ozbek & Calmasur, 2004;
7 Allantus didymus (Klug, 1818) - Mohammadkhani et al., 2019;
Khayrandish & Farahani, 2020)
. . ) (Taeger et al., 1998; Khayrandish &
8 Allantus laticinctus (Serville, 1823) Farahani, 2019)
9 Allantus rufocinctus (Retzius, 1783) - (Taeger et al., 1998)
10  Allantus truncatus (Klug, 1818) - (Taeger et al., 1998)
(Taeger et al., 1998; Hosseini &
. . Rosa spp., R.  Sahragard, 2003; Ozbek &
11  Allantus viennensis (Schrank, 1781) damascena  Calmasur, 2004; Zwakhals &
Blommers, 2020)
12 Apethymus apicalis (Klug, 1818) - (Taeger et al., 1998)
(Taeger et al., 1998; Khayrandish et
13 Ardis pallipes (Serville, 1823) - al., 2017; Zwakhals & Blommers,
2020)
14  Arge gracilicornis (Klug, 1814) - (Taeger et al., 1998)
y ) (Taeger et al., 1998; Khayrandish
15  Arge nigripes (Retzius, 1783) - & Ebrahim, 2018)
16  Arge nigripes alpina (Konow, 1884) - (Taeger et al., 1998)
Rosa sp. and (Taeger et al., 1998; Sahragard &
17 Arge ochropus (Gmelin, 1790) Rosa ca%ina L Heydari, 2002; Khayrandish &
" Ebrahim, 2018)
18  Arge pagana (Panzer, 1797) - (Kawas, 2003)
19 Blennocampa phyllocolpa Viitasaari & ) (Taeger et al., 1998)

Vikberg, 1985
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Known host

# Species plant in Iran Reference
20 Caliroa annulipes (Klug, 1816) - (Taeger et al., 1998)
. o ) (Taeger et al., 1998; Khayrandish
21 Caliroa cerasi (Linnaeus, 1758) et al,, 2017)
. ) (Taeger et al., 1998; Khayrandish
22 Cladardis elongatula (Klug, 1817) et al, 2017)
23 Cladius compressicornis (Fabricius, 1804) - (Taeger et al., 1998)
(Taeger et al., 1998; Khayrandish
24 Cladius pectinicornis (Geoffroy, 1785) - et al,, 2017; Khayrandish &
Farahani, 2020)
Adult
25 Dolerus murcius (Konow, 1895) collected on  (Khayrandish & Nadimi, 2018)
Rosa sp.
. . ) (Taeger et al., 1998; Zwakhals &
26  Endelomyia aethiops (Gmelin, 1790) - Blommers, 2020)
(Taeger et al., 1998; Khayrandish
27  Macrophya annulata (Geoffroy, 1785) - et al., 2017; Khayrandish &
Farahani, 2020)
28  Monardis plana (Klug, 1817) - (Taeger et al., 1998)
29  Pamphilius balteatus (Falln, 1808) - (Taeger et al., 1998)
30 Pamphilius inanitus (Villers, 1789) - (Taeger et al., 1998)
31 Pamphilius stramineipes (Hartig, 1837) - (Taeger et al., 1998)
. ) ) (Taeger et al., 1998; Khayrandish &
32 Phylloecus niger (Harris, 1779) Farahani, 2019, 2020)
.. N ) (Taeger et al., 1998; Khayrandish
33 Pristiphora biscalis (Forster, 1854) et al,, 2017)
34  Pristiphora insularis Rohwer, 1910 - (Taeger et al., 1998)
35 Pristiphora punctifrons (Thomson, 1871) - (Taeger et al., 1998)
i (Taeger et al., 1998; Ozbek &
36  Rhogogaster chlorosoma (Benson, 1943) Calmasur, 2004)
37  Rhogogaster punctulata (Klug, 1817) - (Taeger et al., 1998)
38 Sterictiphora geminata (Gmelin, 1790) - (Taeger et al., 1998)
. e Rosa (Ozbek & Calmasur, 2004;
39 Syrista parreyssii (Spinola, 1843) damascena Aminaee et al., 2010; Liston, 2012)
i (Taeger et al., 1998; Ozbek &
40  Tenthredo balteata Klug, 1817 Calmasur, 2004)
. i (Taeger et al., 1998; Ozbek &
41 Tenthredo livida Linnaeus, 1758 Calmasur, 2004)
Adults :
. . . (Taeger et al., 1998; Khayrandish
42 Tenthredo cinctipleuris (Enselin, 1910) collected on & Nadimi, 2018)
Rosa sp.
43 Tenthredo vespa Retzius, 1783 - (Taeger et al., 1998)
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Populations of the dominant sawfly species, A. viennensis showed two distinct periods of
adult appearance in Darab damask rose plain. The first period lasted for about 40 days,
with the adults captured from the end of April to early June (Table 5). The second period
was registered in the first half of August with just one adult specimen captured. Hosseini &
Sahragard (2003) stated that based on visual evidence this species has three generations a
year in Guilan province, Iran. But, two years of Malaise trapping in the north of Iran during
2010-2011 showed that the adults of A. viennensis were captured from the end of June to the
end of July in their first period of appearance and early September in the next
(Khayrandish, 2013). It can be concluded that the phenology of this species is more
restricted in Darab damask rose plain depending on weather conditions in such high
elevations.

The adult temporal occurrences of T. marginella and M. diaphenia were recorded at end of
May—early June which overlaps with the peak of the adult appearance of A. viennensis in the
first generation (Table 5). Based on the available adults collection data, M. diaphenia has a
similar trend of adult appearances in different regions of Iran, mostly in late May (V) to late
June (VI) (Khayrandish, 2013; Khayrandish & Ebrahim, 2018). But, little information on T.
marginella in northern Iran shows a different adult occurrence at the end of July
(Khayrandish, 2013). Arge cingulata showed one period of adult appearance at the end of
August to the first half of September (Table 5). Regarding adult capture dates of Ar.
cingulata from last decade of June to the second decade of July in the north of Iran (Guilan,
Mazandaran and Alborz provinces) (Khayrandish, 2013) as well as the very low number of
captured specimens in this study, may indicate that Ar. cingulata has another generation in
Darab damask rose plain in spring. The single captured adult of C. pectinicornis in this study
was observed in the first half of August (Table 5). Adults of this species have a very long
period of appearance in lowlands to the altitudes of about 1300 m a.s.l. of Guilan and
Mazandaran provinces, northern Iran which started from early April to about early
November but with a shorter period from mid-April to mid-July in high altitudes of about
1800 m a.s.l. (Khayrandish, 2013). The location of Darab damask rose plain at very high
altitude (2571-2641 m a.s.l), may explain why only a singleton of C. pectinicornis was
captured.

Estimation of species richness of the sawfly community by extrapolation of abundance-
based and sample-based data showed that more sampling will yield in 6-8 species in Darab
damask rose plain. It is obvious that this cannot be considered an accurate estimate of the
true species richness of this group. Since our data were relatively few and sparsely
populated in this study, the extrapolations resulted in wide confidence intervals. Based on
the individual abundance and incidence data, we found two and three singletons (species
represented by one individual), respectively in this study which strongly affect the
statistical analysis of richness and our sampling completeness.

The study showed that 5 species of sawflies inhabit Darab damask rose plain. As we
know, the genus Rosa hosts 43 sawfly species in western Palaearctic including Europe,
Turkey, Iran, and Syria of which 15 species have been reported from Iran (Table 4) (Taeger
et al., 1998; Liston, 2004; Ozbek & Calmasur, 2004; Khayrandish et al., 2017; Khayrandish &
Nadimi, 2018). There have been as yet just five reported host plant records from Iran. More
intensive sampling is needed in the future to get a more complete picture of the sawfly
community in wild and cultivated roses in different regions of Iran.
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Table 5. The adult appearance of sawflies in Darab rain-fed damask rose plain during 2019.

May June July August | September
Macrophya diaphenia

Cladius pectinicornis
Arge cingulata
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