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Abstract: During pollination, pollen grains can be transported to distant distances by various
factors such as wind, insects, birds, and reptiles. While there have been numerous studies on pollen
transportation by birds in Europe, there is a lack of research concerning the pollen grains
transported by bird species in Turkey. In this context, we explored the role of Sylviidae species in
pollination and identified the plant species whose pollen is transported by these birds. The
temporary ringing station located at Istanbul University-Cerrahpasa Avcilar Campus was selected
as the study area and a total of 35 feather samples were collected from individuals of Sylvia
atricapilla (Linnaeus), S. borin (Boddaert), Curruca communis (Latham), C. cantillans (Pallas),
C. curruca (Linnaeus) and C. melanocephala (Gmelin) captured at station. Based on the analysis
of pollen found on the feather samples, it was determined that the pollen found in 18 feather
samples of Curruca curruca and Sylvia atricapilla provided pollen belonging to Pinus (Pine),
Aesculus (Horse chestnut), Prunus (Plum), Spiraea (Spiraea), Quercus (Oak), Fraxinus (Ash) and
Melia (Bead tree). The most commonly determined pollen on C. curruca were of Prunus (63.5%),
while the least common were of Aesculus (0.9%). The most commonly determined pollen on S.
atricapilla were of Melia (48.1%), while the least common were of Crocus (0.2%). The presence
of pollen among the food sources of Sylviidae species during spring, the synchronization between
the arrival time of birds in the study area during migration and the pollination period of the
determined plant taxa, and the prevalence of these taxa in the study area suggest that S. atricapilla
and C. curruca may be contributing to pollination.

Ozet: Tozlasma sirasinda polenler, basta riizgar olmak {izere bicek, kus, siiriingen gibi canl veya
cansiz etmenlerle uzak mesafelere tasmabilmektedir. Avrupa’da kuslarin polen tagimast ile ilgili
pek cok caligma olmasimna ragmen, Tiirkiye’de kus tiirlerinin tagidiklar1 polenlerle ilgili herhangi
bir calisma bulunmamaktadir. Bu baglamda, Sylviidae tiirlerinin tozlagmaya katkisimnin
aragtirtlmast ve bu kuslarm tagidigi polenin hangi bitki tiirlerine ait oldugunun belirlenmesi
amagclanmustir. Arastirma alam olan Istanbul Universitesi-Cerrahpasa Avcilar Kampiisiindeki
gegici halkalama istasyonunda Sylviidae familyasima ait Sylvia atricapilla (Linnaeus), S. borin
(Boddaert), Curruca communis (Latham), C. cantillans (Pallas), C. curruca (Linnaeus) ve C.
melanocephala (Gmelin) yakalanmuis ve polen tagidig: diistiniilen kuslardan toplam 35 tily 6rnegi
almmugtir. Bu tily omeklerinde gercgeklestirilen polen analizleri sonucunda sadece Curruca
curruca ve Sylvia atricapilla kus tiirlerine ait 18 tity 6reginde polenlerin hangi bitki tiiriine ait
olduklari tespit edilmistir. Kuslarin Pinus (Cam), Aesculus (At kestanesi), Prunus (Erik), Spiraea
(Ispirya), Quercus (Mese), Fraxinus (Disbudak) ve Melia (Tespih agaci) olmak iizere 8 bitki
cinsine ait polenleri tagidig1 tespit edilmistir. Curruca curruca tarafindan en fazla taginan polenler
Prunus cinsine (% 63,5), en az tagmanlar ise Aesculus cinsine (%0,9) aittir. Sylvia atricapilla
tarafindan en fazla tasman polenler Melia cinsine (%48,1) en az tagmanlar ise Crocus L. cinsine
(%0,2) ait bulunmustur. Sylviidae familyas:i tiirlerinin, ilkbahardaki besinlerinin arasinda
polenlerin olmasi, kuslarin alana gog ile gelme zamanlari ile tozlasma zamanlarmin uyumu ve
tagidiklart polenlerin ait olduklar1 bitki taksonlarmin alanda yaygm olmas: S. atricapilla ve C.
currca’nmin tozlagmaya yardimei olduklarim diisiindiirmektedir. Bu calismada Istanbul 6lceginde
kuslarmn tozlasmaya katkisini ortaya koyan ilk ¢alisma olmakla birlikte, polenler ve kuslarla ilgili
gelecekte yapilacak galismalara veri kaynag olacaktir.

© Copyright 2023 Karlioglu Kilig, Bacak, Yilmaz Dagdeviren, Ozsemir, Yildirum, Giingor & Beskardes


mailto:vkardes@iuc.edu.tr

50

Introduction

One of the most important stages in the evolution of
plants is the emergence of pollen. Pollen grains form the
male gametophytes of seed plants, are released from the
anther and can be carried long distances by wind or animals.
The transfer of pollen grains to the stigma of the female
organ is called pollination. Although some flowers are self-
pollinating, most plants have developed mechanisms to
ensure mutual pollination. Reciprocal pollination is the
transfer of pollen from the flowers of one plant to the flowers
of another plant of the same species (Campbell & Reece
2002). Studies on pollen transport dates back to early 1800s,
but there still exist unstudied areas (Kevan 1975). Pollination
generally occurs abiotically mainly by wind, and biotically
especially by insects and to some extent by birds and reptiles
(Campbell & Reece 2002).

Birds have many important tasks in the ecosystem such
as the distribution of seeds, pollination and control of pests
(Sekercioglu 2006). Some bird species in Europe are known
to feed on nectar, but data about their roles on pollination is
quite limited (Ortega-Olivience et al. 2005). The role of birds
on pollination in Europe and North Africa is considered
almost insignificant compared that of insects (Faegri & Van
Der Pijl 1971, Proctor & Yeo 1979). When the other
continental parts of the world are considered, nectar-feeding
birds (Hummingbirds - Trochilidae in North and South
America), the nectar birds (Sunbirds- Nectarinidae in the
Middle East, East Asia and South Africa) and Honeyeaters -
Meliphagidae, known as honey-eating birds, in Australia and
New Zealand contribute significantly to pollination (Ford
1985). The interest of birds in flowers is actually for
obtaining nectar and pollen (Cronk & Ojeda 2008). Birds
sticking their beaks on a flower usually cause a large amount
of pollen to be dispersed. In this way, pollen can adhere to
certain body parts of the bird and contribute to pollination
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when the bird visits another plant of the same species (Parker
1977). Differentiated by their pollen or nectar feeding
patterns, birds have evolved to match the morphological
structures of the flowers they prefer (Stiles 1981, Nicohols &
Fleming 2003).

The dry weight of pollens used by birds as a food source
contain in average 16-30% protein, 1-7% starch, 0-15% free
sugar and 3-10% fat. They also contain a significant amount
of phosphate (Proctor et al. 1973). These nutrients help birds
to provide energy and water especially at short stopovers
during migration and to complete the migration successfully
(Cecere et al. 2011).

Although there are many studies on bird pollination in the
world (Proctor et al. 1973, Kevan, 1975, Parker 1977, Cronk
& Ojeda 2008), there is no study on pollen transferring by
birds in Turkey. In this context, our objective was to explore
the role of Sylviidae species in pollination and identify the
specific plant species whose pollens are transported by these
birds. We collected feather samples from birds captured at
the temporary bird ringing station within Istanbul University-
Cerrahpasa Avcilar Campus -an important site located along
one of the bird migration routes in the country. We then
conducted pollen analyses on the collected feather samples
to determine the plant species whose pollens are carried by
birds.

Materials and Methods

Introduction of the Research Area

The research area, used as a temporary bird ringing
station, is located within Istanbul University-Cerrahpasa
Avcilar Campus, along the shores of Kiigiikgekmece Lake,
and on the Black Sea-Mediterranean bird migration route
(Fig. 1).
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Fig. 1. The satellite view of the research area (based on GoogleEarth data) (lower figure part) and two map view of the area in country and
Istanbul level (upper figure part) The red closed line corresponds to the study area borders and the red solid circle in the inset figure
correspond to the location of the research area along Kiiciikgekmece Lake.
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Among the important woody plant taxa found in the
area are Cupressus sempervirens L., Pinus brutia Ten.,
Pinus pinaster Soland., Quercus frainetto Ten., Fraxinus
ornus L., Ulmus minor Mill., Eleagnus angustifolia L.,
Populus alba L., Salix alba L., Prunus spinosa L., Rosa
canina L., and Rubus fruticosus L. (Aksehirli 2005). The
research area has a "hot-dry summer sub-climate type
(Csa)" according to the Kppen classification (Oztiirk et al.
2017). According to the Turkish State Meteorological
Service (https://mgm.gov.tr), the meteorological values of
the last decade in Turkish Thrace Region are as follows: the
average temperatures (°C) with lowest and highest values
for winter, spring, summer, and autumn are 6.1 (2.4-10.1),
13.7 (9.1-19.3), 24.8 (19.4-30.7), and 16.5 (12.5-21.7),
respectively, and the average total precipitation
(mm=kg+m?) is 78.0, 48.4, 34.5, and 58.1, respectively.

Method

A bird ringing study was conducted in the research area
for a period of 96 days, from 03 March 2021 to 06 June
2021. “Japanese Mist Nets” also known as mist nets were
used to capture the birds. These nets were 2 meters high,
either 7 or 12 meters long, black in color, and had a mesh
size of 16 mm. The initial inspection of the nets began at
sunrise, and subsequently, the nets were checked on an
hourly basis. The final inspection of the nets was conducted
one hour after sunset. Among the birds captured by the nets
in the course of the ringing activity, those belonging to the
Sylviidae family were included in the study. Sylviidae
members play a significant role in pollen transportation (Da
Silva et al., 2016). During autumn migration, a substantial
portion of their diet consists of fruits. During spring
migration, the primary source of food for Sylviidae species
is insects; however, they also consume pollen, which is
easily accessible and more easily digestible (Burquez
1989). The feather with pollen around the beak can be
easily distinguished by visual inspection. For this purpose,
feather samples with pollen were collected around the beak
of Sylviidae species were collected using forceps and the
feathers with pollen were transported to the laboratory in
small plastic containers for further evaluation.

The collected pollen samples were brought to the
Palynology Laboratory at Istanbul University-Cerrahpasa
Faculty of Forestry, where pollen preparations were made
according to the Wodehouse method (Wodehouse 1935).
Two pollen preparations, each covered with coverslips of
size 24x50 mm, were prepared for each bird feather
sample. The identification, counting, and photography of
the pollen grains were performed using a Leica DM750
Light Microscope. Reference pollen preparations from the
Palynology Laboratory at Istanbul University-Cerrahpasa
Faculty of Forestry and various pollen atlases (Wodehouse
1935, Erdtman 1952, Aytug 1965, Aytug et al. 1971,
Moore & Webb 1978, Faegri & lversen 1964, Moore et al.
1991, Beug 2004) were utilized for pollen identifications at
genus level. Pollen counts were completed by scanning the
entire surface of each preparation from top to bottom,
covering a total area of 12 cm? These counts were
converted to pollen quantity per cm? and the results were
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reported as pollen percentages. Pollen percentages were
calculated for each bird feather sample, and pollen
percentage diagrams were drawn using the TILIA software
(Grimm 2019).

Results

Six bird species belonging to the Sylviidae family
Sylvia atricapilla, S. borin, Curruca communis, C.
cantillans, C. curruca and C. melanocephala were caught
in the course of the ringing studies. Pollen grains were
found in only 18 out of 35 feather samples. The identified
pollen grains determined were found to be carried only by
individuals of C. curruca and S. atricapilla. The pollen
identifications showed that pollen of 8 plant taxa were
carried by the two Sylvidae species. It was determined
that Curruca curruca and Sylvia atricapilla carried pollen
of an average of 3 (min 1 - max 5) and 4.07 (min 2 - max
6) an average of plant taxa respectively. Information on
the codes given to the individuals from which feather
samples were collected and the collection dates are
presented in Table 1.

As a result of the pollen analysis, the Gymnosperm
taxon Pinus and the Angiosperm woody plant taxa
Aesculus, Prunus, Spiraea, Quercus, Fraxinus, and Melia
were identified. Among the herbaceous plant taxa, only
Crocus was determined. The diagnosed pollen grains
from bird feathers and the corresponding pollen
percentage data were calculated, and the pollen
percentage diagram for samples obtained from each
individual was presented in Fig. 2.

Pollen grains carried by Curruca curruca belong to 7
different plant genera. The total number of pollen grains
transported by this bird species is 780 (minimum 10 -
maximum 340 pollen grains), with an average of 195. The
most commonly transported pollen by C. curruca belongs
to the Prunus (total of 496 grains, 63.5%), while the least
commonly transported pollen belongs to the Aesculus (7
grains, 0.9%) (Table 2; Fig. 3).

Table 1. Details of sampled feathers.

. . Collection
Sampled bird species Sample codes dates

CUCUR-01 14.04.2021

Curruca curruca CUCUR-02 09.04.2021
CUCUR-03 16.04.2021

CUCUR-04 18.04.2021

SYATR-01 25.04.2021

SYATR-02 18.04.2021

SYATR-03 07.04.2021

SYATR-05 15.04.2021

SYATR-06 17.03.2021

SYATR-07 18.04.2021

Sylvia atricapilla SYATR-08 18.04.2021
SYATR-09 09.04.2021

SYATR-10 18.04.2021

SYATR-11 08.04.2021

SYATR-12 18.04.2021

SYATR-13 18.04.2021

SYATR-14 18.04.2021




52

N. Karlioglu Kulig et al.

CUCLR-01
CUCLR-02
CUCLR03
CUCLR 04
SYATRO1
SYATR.02
SYATR.O3
SYATRO4
SYATROS m
SYATR 06
SYATRO7
SYATR 08
SYATR09
SYATR-10
SYATR-11
SYATR.12
SYATR13 p

S

Arboreal and Herbaceous plant taxa

%
%
®
% %

I

| B

| |

po—a
b—

S

SYATR-14

- v —
20 40 60 80 100 10 20 40 60 80 100 20 40 60 80 WO 20 40 20 20 40 60 & W0 10

&
(’f Bird species

Curruca cunca

Fig. 2. Pollen percentage diagram of gymnosperm, angiosperm and herbaceous plant taxa identified in bird feather samples.

Table 2. Types and quantities of pollen carried by C. curruca with respect to the identified taxa.

Identified taxa
Sample codes
Aesculus  Fraxinus Melia Pinus Prunus  Quercus Spiraea Total
CUCUR-01 7 1 107 19 88 222
CUCUR-02 33 93 55 27 208
CUCUR-03 6 334 340
CUCUR-04 10 10
Total Overall 7 39 93 11 496 46 88 780
Crocus sp |
Melia sp | RS
& Fraxinussp W
=
T Quercussp NE—
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Fig. 3. The percentage diagram of the identified and counted pollen grains in the species C. curruca and S. atricapilla.
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Table 3. Types and quantities of pollen carried by S. atricapilla with respect to the identified taxa.

Identified taxa

Sample codes

Aesculus Crocus  Fraxinus Melia Pinus Prunus  Quercus Spiraea Total
SYATR-01 35 162 197
SYATR-02 19 32 1 79 68 11 210
SYATR-03 3 202 205
SYATR-04 15 340 1 22 32 410
SYATR-05 9 11 10 151 24 4 209
SYATR-06 1 1 7 3 374 386
SYATR-07 6 11 192 1 5 28 243
SYATR-08 21 485 3 25 67 4 605
SYATR-09 8 22 1 166 4 201
SYATR-10 150 7 157
SYATR-11 126 2 2 130
SYATR-12 70 1 14 85
SYATR-13 13 1 7 3 24
SYATR-14 19 2 21
Total Overall 8 6 98 1438 27 497 248 761 3083
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Fig. 4. The photographs of the pollen grains identified in the pollen preparations under a light microscope. (1-3 Pinus; 4-6 Aesculus;
7-9 Fraxinus; 10-12 Melia 13-15 Prunus; 16-18 Quercus; 19-21 Spiraea; 22-24 Crocus).
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The pollen carried by Sylvia atricapilla belongs to 8
different plant genera. The total number of pollen carried
by this bird species is 3083 (minimum 21 - maximum 605
pollen), with an average of 220.2. The pollen carried by
S. atricapilla is predominantly from the Melia (a total of
1438 pollen, 48.1%), while the least carried pollen
belongs to the Crocus (6 grains, 0.2%) (Table 3, Fig. 3).

The percentage diagram of the identified and counted
pollen grains found on the feathers of both bird species is
presented in (Fig. 3).

Light microscopy photographs of the pollen identified
during the study are presented in Fig. 4.

Discussion

Approximately 289.166 plant species are pollinated by
insects and 923 plant species are pollinated by birds
throughout the world. When insect and bird pollinations
are compared, the number of plant species pollinated by
all birds is considered very low (Inouye 2007). In Europe,
61 bird species are known to visit plants and assist in the
transport of pollen (Da Silva et al. 2016). Birds actually
help pollen transport by attaching pollen to their feathers
as they visit flowers for nectar and predation on insects
(Ford 1985). Ford (1985) states that especially Sylviidae
species of the songbirds (Passerine) in Europe carry
pollen and are likely pollinators. The only study in Europe
that proved bird pollination was the experimental study by
Ortega-Olivencia et al. (2005) who revealed that birds
belonging to the order Passeriformes pollinated the
flowers of Anagyris foetida L. In our study, we have
determined that Curruca curruca transports the pollens of
7 woody plant taxa, while Sylvia atricapilla carries the
pollens of 7 woody plant taxa along with one herbaceous
taxon (Crocus sp). The prevalence of plant species in the
area and the harmony between the pollination time of
these plants, and the migration and arrival times of
Sylviidae species suggest that the two bird species may
help pollination. During the autumn migration, Sylviidae
species consume mainly fruits (Jordano 1988, Schaefer et
al. 2014). However, in the spring migration, the main food
source of Sylviidae change to insects, and also they
consume easily accessible nectar and pollen, which is
much easier to digest (Da Silva et al. 2014). Pollen helps
birds to provide energy and water, especially at short
stopovers during migration, and to successfully complete
the migration (Schwilch et al. 2001, Cecere et al. 2011).
In Europe, the majority of plants whose pollen is carried
by birds do not require bird pollination as they are
predominantly pollinated by insects. It has been reported
that birds receive the main benefit from this mutualistic
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