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ABSTRACT

In 2015-2016, a study was performed examining the distribution, colony dispersion in tree canopies, occur-
rence rate in shoots at different ages, morphology, and the damage of the cedar aphid (Cinara cedri Mimeur
1936) (Hemiptera: Aphididae) This study was completed alongside biological observations in the Isparta Re-
gional Forest Directorate. This study was conducted across 46 sites at an elevation of 820-1738 meter (m)
and the distribution of this species was determined by a survey. Compared to other sites, the Cinara cedri (C.
cedri) population was found to be higher in 10 sites with young stands with an average height of 1000-1200
m. These sites were established through plantation. Colonies were typically observed on the shoots from the
previous year and on branch axils. They were found to feed on shoot tips and trunks of young trees and pre-
ferred shoots with a diameter of 1.0-1.5 centimeter (cm) on the southern and eastern aspects of the trees. It
was observed that C. cedri mostly fed on shoots of the previous year, which caused the needles to dry and turn
red. Damage was observed especially on young trees from which the dried needles fell and defoliation was
concentrated particularly on the shoot tips and tops of the trees. It was found that honeydew was secreted
by those insects fed with sap, and this secretion then covered the needles, shoots and branches, resulting in
fumagine. The populations overwintered as eggs and then nymphs hatched during the first week of April.
The adult stage was reached after completing four nymph periods over a time span of between one week
and 10 days. These adults then reproduced parthenogenetically, with winged viviparous individuals appear-
ing between May and June, and oviparous emerging in October. The final stage of the cycle was a period of
mating and then egg-laying.

Keywords: Cedar aphid, Cinara cedri, damage, Isparta, life cycle

oz

Galisma, 2015-2016 yillarinda Isparta Orman Bolge Mudurligi'nde, sedir yaprak biti (Cinara cedri Mimeur 1936)
(Hemiptera: Aphididae)'nin yayilisi, tiriin agag tepe tacindaki koloni dagilimi ve farkli yaslardaki strglnlerde
bulunma orani, morfolojisi, biyolojisi ile zarari tespit edilmistir. Calisma, 820-1738 m arasinda yukseltiye sahip
46 alanda gerceklestirilmistir. Plantasyon sahalari, geng mescere ve ortalama 1000 m yiikseltide bulunan 10
alanda diger alanlara gére C. cedrinin populasyonunun daha fazla oldugu belirlenmistir. Kolonilerin genellikle
bir dnceki yila ait stirgtinlerde ve dal koltugunda bulundugu, ayrica strgln ucu ile geng agaclarin gévdesinde
de beslendikleri, agacin giiney ve dogu bakidaki 1,0-1,5 cm ¢apindaki strgunleri tercih ettigi gordlmastar.
C. cedrinin cogunlukla bir dnceki yila ait sirglnlerde beslendigi ve ibrelerin kuruyup kizarmasina yol actigi
gozlenmistir. Zararin ozellikle gen¢ adaclarda oldugu, kuruyan ibrelerin dokuldtgi ve yapraksizlasmanin
adacin strgln uglari ile tepe kisminda oldugu gértlmustdr. Zararlinin 6z suyu ile beslenmesi nedeniyle balli
madde salgiladigi ve balli maddenin dallarin Gzerini kapladigi ve fumajin olusumuna neden oldugu belirlen-
mistir. Populasyonlar kisi yumurta déneminde gecirmis, Nisan ayinin ilk haftasinda yumurtadan ¢ikan kanatsiz
viviparlarin yaklasik bir hafta ile 10 glnltk strede dort nimf donemini tamamlayarak erginlige ulasmislardir.
Mayis-Haziran aylarinda kanatli viviparlarin goéraldtigu, ekim ayinin son haftasinda oviparlarin ortaya ¢iktigi ve
ciftleserek yumurta biraktiklari gozlenmistir.

Anahtar Kelimeler: Cinara cedri, Isparta, sedir yaprak biti, yasam dongusu, zarar
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INTRODUCTION

Taurus cedar (Cedrus libani A. Rich.) is one of four cedar species
distributed across the world. The Taurus cedar, which is naturally
found in Turkey, Lebanon and Syria, is distributed across approx-
imately 482.391 hectares (ha) in Turkey, 2.300 ha in Lebanon and
400 ha in Syria (Aksoy and Ozalp, 1990; Aytar et al., 2011; Khuri et
al, 2000; OGM, 2015). The Taurus cedar is one of the most com-
monly used tree species in the plantations of Turkey after the
Crimean pine (Pinus nigra J. F. Arnold subsp. pallasiana (Lamb.)
Holmboe) (Boydak, 2014; Yaltirik, 1988).

Cinara cedriwas identified in 1936 by J. M. Mimeur in Morocco Ce-
drus atlantica (Mimeur, 1935). C. cedriis an aphid belonging to the
Hemiptera order and Aphididae family and especially chooses
cedar species as a host (Binazzi et al,, 2015; Lieutier and Ghaioule,
2005; Mimeur, 1935). Due to the quality of cedar wood and its
wide use as an ornamental plant, C. cedri is distributed across
different areas of the world along with its host. This species was
first recorded in Turkey in 1959 in Gaziantep on C. libani (Tuatay
and Remaudiere, 1964). This species was found in Ankara, Konya
(Center, Aksehir), Burdur (Center, Bucak-Sobya-Kizilgdl, Celtikgi-
beli), istanbul (Dolmabahce-Bahcekdy-Yildiz), Hatay (Karaagacl),
Eskisehir, Afyon, Isparta (Sarkikaraagac-Kizildag), Antalya (Cen-
ter, Elmali-Ciglikara, Kas-Sutlegen-Cereli), Samsun (Bafra), Bartin,
Tekirdag, Adana, Karaman, Nigde, Osmaniye, Mersin, Kahraman-
maras and Kastamonu (Aslan, 2014; Aytar, 2006; Canakgioglu,
1975; DuzgUnes et al,, 1980; Gordr et al., 2009; Uygun et al., 2000;
Ulgentirk et al, 2012, 2013; Unal and Ozcan, 2005).

C. cedri causes damage by sucking the sap from the shoots and
leaves of cedar trees which consequently leads to the needles
turning red and drying out (Tuatay, 1999). The secreted honey-
dew sticks to leaves and shoots causing occlusion of the stoma
and lenticels. Additionally, the fungus growing on this secretion
leads to fumagine, thereby blocking photosynthesis of the tree.
Several fly and bee species are also attracted to the honeydew
and the trees which are also damaged from disease-related
factors associated with these species. Loss of increment is ob-
served on the damaged trees and their seed production vyield
decreases (Binazzi et al, 2015; Canakgioglu, 1975; Nurez-Perez
and Tizado, 1996). Despite its damaging effects, this species pro-
vides nutrition for ants, bees and fly species due to its honey-
dew secretion and is important for the continuation of the eco-
logical balance. It is known that ants that visit aphids on plants
increase honeydew secretion, which facilitates the predation of
some harmful insects by ants and keeps away the natural ene-
mies of aphids (Ulgenturk et al, 2012).

A semi-arid climate is the influencing environment across 35%
of Turkey and most of this area is potential plantation fields. In
recent years, the majority of plantation studies have been per-
formed in semi-arid areas. Cedar is a species which is commonly
used in semi-arid areas. Therefore, it is very important to protect
the existing cedar forests and to identify the species that cause
damage to cedar forests whilst undertaking efforts to control
these species with a view to establishing healthy forests.

The purpose of this study was to contribute to the control of the
species by determining the morphological features of C. cedri
that damages cedar forests, as well as its distribution, damage
and biology.

MATERIAL AND METHODS

The study was conducted in the natural and plantation cedar for-
ests of Isparta Regional Forest Directorate in 2015-2016. While col-
lecting samples from shoots where C. cedri was found, the shoot
diameter of the colony, distance to shoot tip, and colony width
were measured and recorded in the field report along with infor-
mation regarding coordinates, elevation, aspect, and stand in the
areas where C. cedri was found. Furthermore, the egg, nymph and
adult stages of C. cedri, in addition to features such as the part of
the tree they feed on, whether it causes colour change damage,
formation of fumagine, distribution of the colony on the tree can-
opy, and colony density were investigated and photographed.
Both nymphs and adults were cultivated and monitored in labo-
ratory conditions, and information on their biology and morphol-
ogy was recorded. Adults were placed in Eppendorf tubes with
70% alcohol, prepared as per Martin (1983) and were categorized
as per Blackman and Eastop (2012).

The identification key for global aphid species belonging to the
genera Cedrus is presented below (Blackman and Eastop, 2012).

Key to aphids on Cedrus (Blackman ve Eastop, 2012):

1 Antenna processus terminalis/ basal part of last antennal seg-
ment more than 1. siphunculi long and tubular, swollen distally
..llinoia morrisoni

- Antenna processus terminalis/ basal part of last antennal seg-
ment less than 1. siphunculi are broad hairy cones ....2

2 Rostral segment V short, flask-shaped, pointed only at tip,
hardly longer than its basal width. siphunculi cones with few
hairs, in 1-2 rings around pore ....Schizolachnus pineti

- Rostral segment V acutely pointed, dagger-shaped, usually
twice or more as long as its basal width. siphunculi cones large
and dark with numerous hairs ....3

3 Antenna 5-segmented. Dorsal hairs of aptera club-shaped, or-
namented with numerous barbules ....Cinara laportei

- Antenna 6-segmented. Dorsal hairs normal, pointed ....4

4 Hairs on body and appendages short; those on antenna Il maxi-
mally about as long as basal diameter of segment ....Cinara curvipes
- Hairs mostly long; longest hairs on antenna Il maximally more
than 2 x basal diameter of segment ....5

5 Body lenght 3.0 mm or less. Dorsal length of hind tarsus | dis-
tinctly longer basal width ....6

- Body lenght more than 3.0 mm. Dorsal length of hind tarsus |
shorter than basal width ....7

6 Aptera with 0-1 secondary rhinaria on antenna lll. antenna IV
longer than antenna VI. abdominal tergit 1-6 without any exten-
sive dark sclerotisation ....Cinara cedri

- Aptera with c. 5 secondary rhinaria on antenna lll, antenna IV
shorter than antenna VI, and abdominal tergit 1-6 with an exten-
sive pattern of dark sclerotisation ....Cinara deodarae
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7 Aptera with hind tarsus Il less than 4 x hind tarsus I. antenna
Il with more than 40 long hairs, very few of these less than 2 x
basal diameter of segment. Body length 3.8-7.8 milimeter (mm)
...Cinara confinis

- Aptera with hind tarsus Il 4 or more X hind tarsus I. antenna Il
with less than 30 hairs of very variable length, often less than 2
X basal diameter of segment. Body length c.3.3 mm ...Cinara
indica

RESULTS AND DISCUSSION

Hosts of Cinara cedri

C. cedri was observed on C. libani in the study field. However,
according to the literature, it was also observed on C. atlantica,
C. deodora, C. brevifolia, Thuja sp., Pinus sp., P brutia (Binazzi et al.,
2015; Gorir et al, 2009; Lieutier and Ghaioule, 2005; Ulgenturk
etal, 2013; Unal and Ozcan, 2005).

Distribution of Cinara cedri in the forests in the study field
and effects of different field and stand characteristics on
the distribution of Cinara cedri

As a result of the survey conducted to determine the distribu-
tion of C. cedriin Isparta Regional Forest Directorate’s natural and
plantation forests, the presence of the species was noted in 46
fields where the studies were conducted (Figure 1).

When the stand structure of the study sites was investigated,
it was observed that 26 sites contained a cedar-Crimean pine
mixed stand, 18 sites had a pure cedar stand, one site had a
fir-cedar stand, and one site contained a cedar-Kasnak oak
stand. Nine sites were found to be natural and 37 sites were
identified as plantation forests. When the sites were assessed
in terms of stand age, it was observed that 33 sites had young
stands, 11 sites had mixed stands and two sites had old stands.
The four areas (Isparta-center, SDU campus, Gokcay Park and

Figure 1. Locations of Cinara cedri detected in Isparta
Forest Regional Directorate

Ayazmana Park) are close to the settlement area, therefore
stand properties of these areas were not given (Table 1). In re-
view of literature, no information was found regarding stand
characteristics or aspects of the sites where C. cedri was found.
CGanakgloglu and Mol (1998) and Usta and Keskin (1992) stat-
ed that when the population of C. cedri became dense, they
preferred young seedlings in particular. It was found that C.
cedri was intensely distributed (particularly across young
stands established in plantations) in the study sites Bucak,
Atabey, Gonen, Kegiborlu, Yukarigékdere-Beskuyu, Uluborlu,
Isparta-center, SDU campus, Egirdir-center, Gokcay Park and
Yalvag City Forest. The species distribution was found between
elevations of 820 m (Bucak) and 1738 meter (m). Regarding
dense populations, observations were recorded at elevations
between 1000-1200 m.

Serttas et al. (2012) stated that C. cedri was found in the Anta-
lya-Ciglikara Nature Protection Area at an average elevation
of 1830 m. Canakgioglu (1975) had reported C. Cedri in the
same place at an elevation of 1000-1750 m, in Ankara Atattrk
Forest Farm at 900 m, in Istanbul Bahcekdy at 110 m, in Anta-
lya-Kas-Cerceli at 1710 m, in Burdur at 925 m, in Eskisehir at
790 m and in Afyon at 1020 m. Tosun (1975) reported the oc-
currence of C cedri in the garden of Antalya Regional Forest
Directorate at 40 m, in the Isparta-Sarkikaraagac-Kizildag cedar
forest at 1300 m, Burdur-Bucak-Sobya Kizilgél forest at 1600 m,
in Burdur-Celtikcibeli region at 950 m. The elevations at which C.
cedri presence was identified in this study were similar to those
reported in the literature.

Morphology

Egg

In the study, it was observed that when the C cedri eggs
were first laid at the end of October and November, they
were light brown in colour and subsequently turned a dark
glossy brown. It was found that eggs were laid generally on
the needles at the tip of shoots, with a few of them on the
needles of the shoots from the previous year, forming either
a single line or two lines (Figure 2). It was noted that similar
conclusions which were given in the study of Canakcioglu
(1975). Canakgioglu and Mol (1998) and Usta and Keskin
(1992) stated that eggs were dark brown and glossy, 0.7-1.0
mm in length and 0.2-0.3 mm in width. According to the
measurements recorded in this study, eggs were 0.43 mm
in width and 1.17 mm in length - greater than those values
reported in the literature.

Nymph

[t was observed that the dark coloured stripes on the thorax and
abdomen area appearing towards the 4" nymph stage became
clearer and the head area of those individuals that were a light
bronze grey brown during the 1¢ nymph stage turned from
dark brown to light brown. Moreover, it was found that during
the 1 nymph stage, the thorax and abdomen were thin and
long, yet towards the 4™ nymph stage they were enlarged. It
was observed that the density of the waxy layer varied amongst
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Table 1. Characteristics of the land and stand of 46 Cinara cedri detected localities in study area

No

Locality

Isparta-Center
Isparta-SDU Campus
Bucak-Karapinar Village
Isparta-Sag Asik Tomb
Egirdir-Barla
Dinar-Tekin Village
Basmakgi-Sarikdy
Dinar-Dikici

Keciborlu

Gelendost
Egirdir-Center
Isparta-Cobanisa Village
Yukarigokdere-Beskuyu
Isparta-Glineyce
Isparta-Gokeay Park
Isparta-Hisartepe
Yenisarbademli

Aksu

Aksu-Yakaafsar
Aksu-Yaka

Atabey

Gonen
Kegiborlu-Center
Keciborlu-Ozbahce Village
Kegiborlu-Senir Town
Senirkent-Kapidag
Isparta-Senirce Village
Altinyayla-Kumluagil
Altinyayla-Tamtir
Cavdir

Tefenni

Karamanli

Kizildag NP**
Gariksaraylar
Yalvac-City Forest
Yalva¢-Bagkonak
Burdur-Gokcebag Village
Bucak-Katran Mountain

Isparta-Kuleonu

Altitude (m)
1043
1019
820
838
1182
874
1024
931
1067
951
976
1716
1738
880
1153
1485

Aspect
Plain

East
Southwest
West

East

Plain

Plain

West
North
Plain
Northwest
West
South
West

Plain
Northwest
Southwest
South
Northeast
North
South

East

West
Northwest
Southeast
North

East
South
South
Southeast
Southeast
Northwest
North
South
Northwest
West
North
North
West

Coordinate

37°46'43"N-30°32'49"E
37°49'49"N-30°32'05"E
37°21'46"N-30°22'00"E
37°21'46"N-30°39'26"E
37°55'04"N-30°44'49"E
38°03'04"N-30°09'07"E
37°54'40"N-30°05'24"E
38°00'40"N-30°11'32"E
37°54'57"N-30°17'28"E
38°07'17"N-31°00'54"E
37°52'24"N-30°49'36"E
37°47'49"N-30°47'04"E
37°43'44"N-30°48'25"E
37°40'45"N-30°45'22"E
37°44'49"N-30°32'45"E
37°43'45"N-30°31'56"E
37°42'33"N-31°20'52"E
37°43'35"N-31°12"21"E
37°44'36"N-31°10"19"E
37°43'55"N-31°14'08"E
37°56'45"N-30°37'14"E
37°57'55"N-30°31'24"E
37°57'29"N-30°18'03"E
38°00'45"N-30°19'07"E
37°49'17"N-30°17'24"E
38°06'00"N-30°46'10"E
37°53'03"N-30°30'06"E
36°50'19"N-29°24'19"E
36°50'48"N-29°24'23"E
37°09'51"N-29°42'51"E
37°20'47"N-29°48'27"E
37°22'45"N-29°52'23"E
38°02'22"N-31°21'52"E
38°07'43"N-31°25'28"E
38°18'58"N-31°10'36"E
38°12'31"N-31°15'57"E
37°45'46"N-30°24'31"E
37°21'54"N-30°05'38"E
37°50'58"N-30°37'02"E

Nature/Plantation
Plantation
Plantation
Plantation
Plantation
Plantation
Plantation
Plantation
Plantation
Plantation
Plantation
Plantation
Nature
Nature
Plantation
Plantation
Plantation
Nature
Plantation
Plantation
Plantation
Plantation
Plantation
Plantation
Plantation
Plantation
Nature
Plantation
Nature
Nature
Plantation
Plantation
Plantation
Nature
Plantation
Plantation
Plantation
Plantation
Nature

Plantation

Stand property*

Sa

Sc2
SCka
Sa0

Scl

Sa

Sa
Sa0-2
Sa0
Scd1
Scd2
CkSab2
SCka0
CkSc3
GkSa
Sa0
CkSa
SCka
GkSab2
Sal
GkSb3
Sa

Scl

Sa
SGked2
SCked2
Sab2-1
CkSab2
Sa-3
Sc3
CkSab2
SGkbc2
SCkao
Sa0
GScd1
SCkao
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Table 1. Characteristics of the land and stand of 46 Cinara cedri detected localities in study area (continue)

No Locality Altitude (m)  Aspect

40 Buyukgokgeli 1047 North

41 Egirdir-Center 1016 Northeast
42 Uluborlu 1150 Northwest
43 Isparta-Ayazmana Park 1045 North

44 Bucak-Seydikoy 892 East

45 Kasnak Oak NPA** 1192 Southeast
46 Golctk NP*** 1400 Southeast

Coordinate Nature/Plantation Stand property*
37°53'13"N-30°44'04"E Plantation GkSa
37°51'27"N-30°50'45"E Plantation Sa0
38°03'58"N-30°25'09"E Plantation Sa3
37°44'48"N-30°34'54"E Plantation -
37°30'27"N-30°33'07"E Plantation Sb3
37°42'46"N-30°50'11"E Nature SMkcd?2
37°43'45"N-30°29'05"E Plantation GkSab2

*Stand property: Main tree species; S: Cedrus libani; Ck: Pinus nigra; Mk: Quercus vulcanica; G: Abies cilicica
Age classes of stands according to diameter of 1.30 m; a: 0-7.9 cm, b: 9-19.9 cm, ¢: 20-35.9 cm, d: 36-51.9 cm, e: >52 cm

Canopy closure; 0: 1-10%, 1: 11-40%, 2: 41-70%, 3: 71-100%.
**NPA: Nature Protection Area; ***NP: Nature Park

Figure 2. Egg, nymph and adult form of the Cinara cedri populations respectively

individual specimens. In winged specimens, morphologically
similar features were found in transition to the nymph phase.
However, wing colours were different in head, thorax and si-
phunculi. Wings that were bright white during the 1 nymph
phase turned darker at the 4" nymph phase. In the winged
specimens, the siphunculi area and legs were darker in colour
and there were black and grey coloured stripes on the head and

thorax area. It was observed in the study that the head, thorax
and abdomen area along with the intersection area of the fe-
mur and tibia was dark in colour whereas the legs and antennae
were yellowish brown (Figure 2). Antenna, leg, abdomen and
thorax characteristics were similar to the findings reported by
Canakgioglu (1975), Canakgioglu and Mol (1998) and Cebeci
(2003).
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Mendel et al. (2016) and Cebeci (2003) stated that winged spec-
imens did not have dark coloured stripes and the wings were
a greyish-yellow colour. In this study, however, it was observed
that some individuals had grey-white wings while some had
dark stripes on their wings (Figure 2). This was interpreted to sig-
nify that C. cedri might have morphological variations under the
influence of ecological features.

Adult

In the study, it was observed that adults were generally a dark/
black colourin the head region with dark coloured stripes on the
thorax and abdomen. It was found that the legs and antennae

Figure 3. Nymph stages and adult of the Cinara cedrion a
shoot (29 April 2016)

=g
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Figure 4. Damage on needles of Cinara cedri

were dark compared to the nymph stage. However, specimens
whose bodies were red in colour were also observed (Figure 2).
Usta and Keskin (1992) stated that the head region in adults was
dark; Gorir (2014) stated that adults’head regions were black in
colour - similar to the findings of this study. Canakg¢ioglu (1975)
stated that both the winged and wingless viviparous insects
had a length of 3.0-4.4 mm while Usta and Keskin (1992) report-
ed lengths ranging from 3.0-3.8 mm. In this study, the average
length of adults was found to be length 3.09 mm and width
was 1.71 mm - these values were similar to those reported in
the literature.

Biology

In this study, unhatched eggs were also observed in addition to
the wingless viviparous specimens that hatched on 03.04.2016.
Canakcioglu (1975) stated that the eggs in the istanbul Bahcekdy
Park of the Faculty of Forestry did not hatch on 05.03.1965 -
some hatched on 08.04.1965 while most of them hatched on
19.04.1965, which was similar to the findings of this study. In
this study, it was observed that a maximum of nine eggs were
laid on a needle and Usta and Keskin (1992) and Canakgioglu
and Mol (1998) reported similar findings. It was found that wing-
less viviparous individuals completing four nymph phases in 10
days became adults after parthenogenetically reproducing and
these specimens hatched between May and June. In contrast,
oviparous individuals were observed to copulate and lay eggs
in October-November (GorUr et al.,, 2009).

It was observed that while there was a significant rise in the
population twice a year during June and September, the spe-
cies completed its lifecycle on a single host (Figure 3). These
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findings are similar to those reported by Usta and Keskin (1992),  Damage
Canakgioglu and Mol (1998) and Toper Kaygin and Canakgioglu It was observed that C. cedri mostly fed on the shoots of the
(2003). previous year and caused the needles to dry out and turn red.

Figure 6. Cinara cedri colonies at the end of shoot and cone petiole
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Damage was found on young trees in particular, from which
the dried needles fell, and that defoliation occurred on shoot
tips and canopies. The signs observed in this study were similar
to those reported in literature (Binazzi et al, 2015; Canak¢iog-
lu, 1975; Dizglnes et al, 1980; NUhez-Pérez and Tizado, 1996;
Tuatay, 1999; Usta and Keskin, 1992; Unal and Ozcan, 2005). Al-
though it was stated in the literature that the seed production
capacity of dried needles decreased and led to increment loss,
this was not observed in this study. In our study, it was found
that the damage was high particularly in Uluborlu and Bu-
cak-Karapinar sites (Figure 4). Binazzi et al. (2015) stated that C.
cedri might form dense colonies under suitable micro-climate
conditions while Mendel et al. (2016) stated that there might
be significant loss of needles due to the damage of the species
and that would cause the tree to lose its vitality. As it was stat-
ed by Canak¢ioglu and Mol (1998) and Usta and Keskin (1992),
the population during high density periods preferred young
seedlings in particular, while damage from the species was also
found on young trees in this study in Uluborlu and Bucak-Kara-
pinar.

It was found that since C. cedri fed on sap, there was a honey-
dew secretion and honeydew covered the needles, shoots and
branches. It was observed that bees were attracted to this hon-
eydew and that fungi growing on honeydew led to fumagine
on trees. Intense fumagine formation was found especially in
Uluborlu and Bucak-Karapinar (Figure 5). It was also found that
colony presence was very high in city centres, parks and gar-
dens and that honeydew secretion dripped on roads, sidewalks
and on cars in carparks. Fumagine formation was also reported
by many other authors (Binazzi et al, 2015; Canakgioglu, 1975;
Duzglnes et al, 1980; NUfez-Pérez and Tizado, 1996; Tuatay,
1999; Usta and Keskin, 1992; Unal and Ozcan, 2005) and the first
damage to this species in our country was observed in the plan-
tation fields in the Mediterranean region (Aytar, 2006).

Dispersal across the tree canopies and occurrence rate on
the shoots at different ages of colonies of Cinara cedri

In this study, colonies of C. cedri were mostly seen on shoots in
south and east sections, while fewer were observed on shoots in
north and west sections. Canakglioglu (1975) stated that C. cedri
colonies were only observed on those sections of the cedar that
were exposed to light. Colonies were observed particularly on
lower branches of both old and young trees, and on the trunks,
shoots, shoot tips, branches, branch axils, and cone stems of
young trees (Figure 6). Similar findings were also noted in the
literature (Aytar, 2006; Canakcioglu and Mol, 1998; Dizglines
et al, 1980; Tuatay, 1999; Usta and Keskin, 1992; Unal and Oz
can, 2005). However, no information was found in the literature
regarding the observation on cone stems. Gorir (2014) stated
that C cedri was also feeding intensely in trunk cracks. In this
study, C. cedri was not found in trunk cracks but it was observed
on the trunks themselves of young trees.

In the study, the colonies were found on shoots with a diame-
ter of 1.0-1.5 cm. NUhez-Pérez and Tizado (1996), stated that C.
cedri individuals existed densely on 1.5 cm-diameter branches,

which was consistent with the measurements recorded in this
study. The thickest shoot diameter was found in shoots located
in Bucak-Karapinar with 4.7 cm. Mendel et al. (2016) stated that
sometimes colonies covered trunks at a diameter of 5-6 cm. The
distance of the colony to the shoot tip was found to be 22.14
cm on average and the width of the colony was 4.11 cm. In the
literature no information was found regarding the distance of
the colony to the shoot tip and the width of the colony.

CONCLUSION

According to the findings in the areas studied, in general, in-
tensive damage of C. cedri was not found. A small number of
colonies were observed - mostly on shoots - and (apart from a
few sites) yellowing and abscission of leaves along with forma-
tion of fumagine were not found intensely. It was found that
the C. cedri population was higher in those 10 sites established
by plantation with young stands and located at an average
elevation of 1000-1200 m compared to the others. However,
on the trees in the Uluborlu cedar plantation forest, a high
amount of fumagine formation from previous years, along
with yellowing in some trees and contraction and decrease
in needles were observed. In the Bucak-Karapinar village ce-
dar-Crimean pine plantation forest, needle contraction and
decrease along with yellowing of trees were identified, yet
fumagine formation was observed to be less dense. Further-
more, in city centres, parks and gardens, colonies were much
denser and honeydew secretion dripped on roads, sidewalks
and cars in carparks.

Many aphid species can easily increase their population size
on a variety of hosts and this highlights the importance of
the control of these species. As aphids are the prey of many
species including Hymenoptera, Coleoptera, Diptera and Neu-
roptera orders, they have a lot of natural enemies. Therefore,
in ecosystems where aphids are intensely observed, biological
control is considered more beneficial as opposed to chemical
control with its many known side effects. However, in order
to switch to biological control, natural enemies should initially
be identified. This study is part of a master’s thesis and in this
study natural enemies of the pest were identified. In this study,
it can be stated that natural enemies were effective and kept
the balance of the pest population throughout the study field
in general.

It is suggested that during forestry activities, as well as identi-
fying natural enemies, the inclusion of other species where
possible, preservation of in-forest bushlands and increasing ef-
ficiency via a variety of natural enemies, would help maintain
the balance of C. cedri populations in cedar plantations. Thus,
chemical intervention would no longer be required. In popu-
lated areas, however, the use of bio-insecticides may be recom-
mended in order to avoid exposure to intense honeydew se-
cretion and fumagine formation. Moreover, the collection and
extermination of shoots on which eggs and colonies are found
or enabling parasitoid emergence could help contribute to the
control of the species.
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