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Ant species (Hymenoptera: Formicidae)
associated with Cinara cedri Mimeur 1936
(Hemiptera: Aphididae) in Cedar forests

There are various interactions between organisms living in
the same habitat in natural ecosystems, such as competition,
predator-prey relationship, and mutualism (Tegelaar et al.
2012). Cinara cedri Mimeur 1936 (Hemiptera, Aphididae) is an
aphid feeding on Cedrus trees. Because of the quality of Cedrus
spp. wood and their wide use as ornamental plants, Cinara
cedri is distributed across different areas of the world along
with its host (Mimeur 1935, Oguzoglu & Avci 2019, Blackman
& Eastop 2020). There are few published reports on the ant
species associated with C. cedri globally (Devigne & Detrain
2005, Serttas et al. 2012, Akyiirek et al. 2016). Few studies in
Turkey have explored the relationship between ants and
aphid species (Ozdemir et al. 2008, Akyildirm et al. 2014,
Akytirek et al. 2016, Kok et al. 2018). This research aimed to
identify ant species associated with C. cedri in cedar forests
within Afyonkarahisar, Burdur, and Isparta provinces
affiliated to the Isparta Regional Forest Directorate.

This study was conducted in April-August 2016 in cedar
forests (Cedrus libani A. Rich.) within the boundaries of
Afyonkarahisar, Burdur, and Isparta provinces affiliated to
Isparta Regional Forest Directorate at an elevation of 820-1738
m (Table 1, Figure 1). Samples were randomly collected on
infested shoots of Cedrus libani by Cinara cedri (shoots up to
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about 2 m from the ground level) in 28 sites. Trees were
observed for about 10-20 minutes, depending on the size of
the tree (Oguzoglu & Avci 2019). Ants and aphids seen
together were collected using a brush or an aspirator without
distinction between old and young trees. In this study, 413 ant
samples were collected and placed into Eppendorf tubes
containing 70% ethyl alcohol. Aphids were also preserved in
Eppendorf tubes containing 70% ethyl
microscopic slides were prepared based on Martin (1983).
Aphids were identified using Blackman & Eastop (2020). Ant
samples were identified according to Dubovikoff, (2005),
Seifert (2007, 2012), Seifert & Schultz (2009), Karaman & Aktag
(2013) and Salata & Borowiec (2015). Aphid species deposited
at Entomology Museum, Department of Forest Engineering,
Isparta University of Applied Sciences, and ant species at
Entomological Museum of Trakya University, Edirne, Turkey
(EMTU).

In this study, 16 ant species were identified visiting Cinara
cedri in cedar forests. Out of the ant species detected, 13
species showed mutualistic associations with C. cedri,
whereas the relationship of the three ant species could not be
determined. In this study, samples were collected from 28

alcohol, and

locations. While 25 locations were visited once, three locations
were visited more than once.

The study results show that only one species was
determined at each of the 10 sites that were visited once.
According to data, the highest number of species found in one
location was four in Isparta-Gonen and Isparta-Egirdir-Barla.

Table 1. Locations and data on sites where ant samples were collected.

Altitude Natural/

No  Locations Coordinates Aspect . Pure/Mix Stand
(m) Plantation

1 Afyonkarahisar-Basmakgi-Sarikoy 37°54'40"N-30°05'24"E 1024 Flat Plantation Cedar-Black pine
2 Afyonkarahisar-Dinar-Dikici 38°00'40"N-30°11'32"E 931 West Plantation Cedar

3 Burdur-Bucak-Karapmar Village 37°21'46"N-30°22'00"E 820 Southwest  Plantation Cedar-Black pine
4 Burdur-Altinyayla-Kumluagil 36°50'19"N-29°24'19"E 1604 South Natural Cedar

5 Burdur-Altinyayla-Ucarigedigi 36°50'48"N-29°24'23"E 1564 South Natural Cedar

6 Burdur-Cavdir 37°09'51"N-29°42'51"E 1150 Southeast Plantation Cedar-Black pine

Cedar-Black pine-
7 Burdur-Bucak-Katran Mountain 37°21'54"N-30°05'38"E 1136 North Natural Brutian pine-Fir-
Juniper

8 Isparta-Center 37°46'43"N-30°32'49"E 1043 Flat Plantation Cedar-Black pine
9 Isparta-SDU Campus 37°49'49"N-30°32'05"E 1019 East Plantation Cedar-Black pine
10  Isparta-Sag Asik Tomb 37°21'46"N-30°39'26"E 838 West Plantation Cedar-Black pine
11 Isparta-Egirdir-Barla 37°55'04"N-30°44'49"E 1182 East Plantation Cedar-Black pine
12 Isparta-Egirdir-Center 37°52'24"N-30°49'36"E 976 Northwest  Plantation Cedar-Black pine
13 Isparta-Cobanisa Village 37°47'49"N-30°47'04"E 1716 West Natural Cedar

14 Isparta-Egirdir-Yukarigokdere-Beskuyu 37°43'44"N-30°48'25"E 1738 South Natural Cedar

15 Isparta-Giineyce 37°40'45"N-30°45'22"E 880 West Plantation Cedar-Black pine
16  Isparta-Yenisarbademli 37°42'33"N-31°20'52"E 1415 Southwest ~ Natural Cedar

17 Isparta-Aksu-Yaka 37°43'55"N-31°14'08"E 1326 North Plantation Cedar-Black pine
18 Isparta-Atabey 37°56'45"N-30°37'14"E 1041 South Plantation Cedar-Black pine
19 Isparta-Gonen 37°57'55"N-30°31'24"E 1086 East Plantation Cedar-Black pine
20  Isparta-Kegiborlu-Center 37°54'57"N-30°17'28"E 1042 West Plantation Cedar

21 Isparta-Senirkent-Kapidag 38°06'00"N-30°46'10"E 1507 North Natural Cedar

22 Isparta-Senirce Village 37°53'03"N-30°30'06"E 1025 East Plantation Cedar

p3  IspartaSarkikaraagac-Kizildag 38°0222'N-31°2152"E 1421  North Natural Cedar

National Park

24 Isparta-Yalvag-Urban Park 38°18'58"N-31°10'36"E 1116 Northwest  Plantation Cedar-Black pine
25 Isparta-Yalvag-Bagkonak 38°12'31"N-31°15'57"E 1136 West Plantation Cedar-Black pine
26 Isparta-Kuleonii 37°50'58"N-30°37'02"E 1025 West Plantation Cedar-Black pine
27  Isparta-Biiytikgokeeli 37°53'13"N-30°44'04"E 1047 North Plantation Cedar-Black pine
28 Isparta-Uluborlu-Center 38°03'58"N-30°25'09"E 1150 Northwest  Plantation Cedar
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Figure 1. Study area and locations where aphid and ant samples
collected in cedar forests within the boundaries of
Afyonkarahisar, Burdur, and Isparta provinces, Turkey

Isparta-SDU Campus was visited two times, and each time,
a single specimen was collected (Camponotus piceus (Leach,
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1825) and Messor structor (Latreille, 1798)). Egirdir-Center is
another location that has been visited twice, and Tapinoma
subboreale Seifert, 2012 was collected two times. In Isparta-
Center, which is the most visited (seven times) location, we
have identified a total of 59 specimens from three species
(Camponotus piceus, Formica clara Forel, 1886 and Prenolepis
nitens (Mayr, 1853)). In five visiting times, we only found
Formica clara, which had 53 specimens (11+2+5+10+25) in this
location. This species was also seen in the other five locations,
but seven specimens were determined in these locations
(Table 2).

In the present study, the highest number of ant
individuals associated with C. cedri belonged to Formica rufa
Linnaeus, 1761, with 102 individuals. In contrast, only a single
individual of Proformica pilosiscapa Dlussky, 1969 and Messor
structor was found (Table 2). Despite the high number of
individuals visiting the aphid, F. rufa was detected only in one
location in one visiting time, as this ant species was absent
from other locations examined. Therefore, it was not possible
to determine the association of F. rufa with C. cedri. Proformica
pilosiscapa and M. structor build nests in open spaces and
require intense sunshine.

Table 2. Number of ant species, specimens, and visiting times per location (grey locations were visited once, and in these locations,
only one species was found) (*Mutualistic, **Predator, ***Unknown)
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Afyonkarahisar-Basmakgi-Sarikoy 2 1 2 1
Afyonkarahisar-Dinar-Dikici 1 1 2 2 1
Burdur-Bucak-Karapinar Village 5 1 5 1
Burdur-Altiyayla-Kumluagil 1 1 1 1
Burdur-Altinyayla-Ucarigedigi 27 1 27 1
Burdur-Cavdir 1 1 5 3 7 1
Burdur-Bucak-Katran Mountain 1 2 5 3 8 1
Isparta-Center 1 53 5 3 59 7
Isparta-SDU Campus 1 1 2 2 2
Isparta-Sag Asik Tomb 1 10 2 11 1
Isparta-Egirdir-Barla 6 1 20 3 4 30 1
Isparta-Egirdir-Center 1 7 2 8 2
Isparta-Cobanisa Village 17 1 17 1
Isparta-Egirdir-Yukarigokdere-Beskuyu 1 1 1 1
Isparta-Giineyce 1 1 2 2 1
Isparta-Yenisarbademli 5 1 2 6 1
Isparta-Aksu-Yaka 2 1 2 1
Isparta-Atabey 1 6 2 7 1
Isparta-Gonen 4 1 2 5 4 12 1
Isparta-Keciborlu 4 1 2 5 1
Isparta-Senirkent-Kapidag 1 102 2 103 1
Isparta-Senirce Village 4 1 4 1
Isparta-Sarkikaraagag-Kizildag National Park 16 1 16 1
Isparta-Yalvag-Urban Park 32 9 18 3 59 1
Isparta-Yalvag-Bagkonak 1 1 2 2 1
Isparta-Kuleonii 1 1 1 1
Isparta-Biiytikgokeeli 12 2 2 14 1
Isparta-Uluborlu-Center 1 1 2 2 1
Total number of locations 8 6 35516161 33 2 2 1 1 54
Total number of specimens 59218 7 335 5618 61 1027 208 6 1 1 413

Messor structor builds nests along forest boundaries or large
open spaces inside forests. Thus, their visits to aphids were
limited (Table 2).

In studies conducted so far regarding the ants visiting C.
cedri, four species (Lasius brunneus (Latreille, 1798), L. niger
(Linnaeus, 1758), Formica rufa, Tapinoma simrothi Krausse,



114

1911) were previously reported in the Palaearctic (Devigne &
Detrain 2005, Serttas et al. 2012, Shiran et al. 2013, Akytirek et
al. 2016). In the present observation-based study, however,
Cataglyphis nodus (Brullé, 1832), Proformica pilosiscapa, and M.
structor were found only in one location, and the precise
behavior was not elucidated; therefore, to present a clear
conclusion of whether the trophic relationship between these
species and C. cedri was mutualistic, predatory or coincidental
(Table 2) was not possible.

Studies conducted so far in the Palaearctic region reported
15 Cinara species (14 species, a single morpho species given as
Cinara sp.) in mutualistic relationships with 37 ant species (35
species, two morpho species given as Leptothorax sp. and
Myrmica sp.) on six different host tree species (Devigne &
Detrain 2005, Hughes & Broome 2007, Kilpeldinen et al. 2009,
Serttas et al. 2012, Shiran et al. 2013, Akyildirim et al. 2014,
Mirzamohamadi et al. 2015, Novgorodova 2015, Mortazavi et
al. 2015, Latibari et al. 2016, Akytirek et al. 2016, Latibari et al.
2017, Kok et al. 2018, Stukalyuk et al. 2020). Lasius and
Formica, with eight species each, are the ant genera with the
highest numbers of mutualistic relationships with species in
the genus Cinara (Table S1). As only cedrus-dominated forests
were examined in the present study, C. cedri was visited
mainly by ant species in the genus Camponotus (Table 2). In
Turkey, 10 species of Cinara were found to be visited by 10 ant
species on six different host tree species (Serttas et al. 2012,
Akyildirim et al. 2014, Akytiirek et al. 2016, Kok et al. 2018).
This study increased the number of the known mutualistic ant
species visiting C. cedri from four to 16 species.
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