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EDITORDEN / FROM THE EDITOR

Degerli Okuyucularimiz,

Uludag Aricilik Dergimizde yeniliklerin ve giizel haberlerin oldugu bir sayi ile birlikteyiz. Once yazimiza giizel
bir haber ile baglayabiliriz. Daha 6nceki yillardaki sayimizda bahsettigimiz ve dergimizin Universiteye devri ve
yonetim degisikligi nedeni ile geciken Ulakbim basvurumuzu yaptik ve 2017 yilinda kabul edildik. Bu
durumda dergimiz 2016 yilindan itibaren Ulakbim dergisi olarak kabul edilmistir. Ardindan DOI bagvurumuzu
yaptik ve kabul edildi.Bu sekilde dergi adi veya baska nedenlerle taramalarda olabilecek sorunlarin énine
gecilebiliyor.Hedeflerimize bazen gecte olsa ulasabiliyoruz.Bu basarinin ardinda teknik editérlerimiz Selvinar
Seven Cakmak, Prof.Dr.M.Kemal Soylu ve editérimiiz Prof.Dr.ifan Kandemir, Editérler Kurulu,
hakemlerimiz ve dergimize énemli makaleler génderen yazarlarimiz bulunmakta olup kendilerine tesekkir
ederiz.

Bunun disinda DergiPark’da dergimizin sayfasini giincelledik ve yeni bilgiler eklemeye devam ediyoruz.
Dergimizin editorleri ve editorler kurulunda da degisiklikler yapmaya devam ediyoruz ve daha g¢ok katki
yapacak , zaman ayiracak meslekdaslarimizi bekliyoruz. Dergimiz 18.yili ve 58. sayisi yayinlanmakta olup
daha st basamaklara ulagsmayi hedefliyoruz. Birgok dergi ile karsilastiriidiginda bizim dergimiz oldukca 6zel
bir alanda “Aricilik” alaninda faaliyet géstermektedir. Bu durumda makale sayisi disik olup kaliteli makale
yayinlamak daha zor hale gelmektedir.

Yeni hedefimiz dergimizi Citation Index dergileri arasinda gormektir.Bunun icin daha cok atif alabilecek
makaleleri dergimizde yayinlamak durumundayiz.Bunun igin 6ncelikle biz fedakarlik yaparak yurtdiginda etki
derecesi yiuksek dergilerde yayinlayabilecedimiz makalelerimizi dergimizde yayinlayarak dergimizin daha gok
atif almasini saglamak istiyoruz.

Diger taraftan YOK tarafindan baslatilan Arastirma Universiteleri kapsaminda dergiler oldukga énemli bir
kriter haline gelmistir.Bu dergilerin 6zellikle Citation Index dergileri arasinda olanlar Universitelere daha ¢ok
puan kazandirmaktadir.Ulkemizde Universiteler arasinda arastirma Universiteleri arasina girmek igin bir
rekabet ortami olusmus ve bu arastirma Universiteleri kaynaklardan daha ¢ok yararlanma imkanina sahip
olacaklardir. Bu durumda bu dergilerin hem mali ve hem de personel acisindan gugclendiriimesi ve
eksikliklerinin giderilmesi 6nemli olacaktir.

Ulkemizde dergi editorleri goniillii olarak ve gogu ¢ok dnemli zaman ve emek harcayarak dergilerini ileriye
g6tirmeye calismaktadirlar.Codu dergi editérleri bu isi severek yapmakta ve kendi goérevlerinin, mesai
saatlerinin disinda calismaktadirlar.Aslinda bu editérlerin akademik tegvik gibi calistigi Universiteler
tarafindan édllendiriimesi ve dergi editérliginin tesvik ediimesi gerekmektedir.iste o zaman Glkemizdeki
bircok dergi Citation Index dergileri arasina girmeye ve yilkselmeye baslayacaktir. Buginki durumumuz
dergiler agisindan hig i¢ agici durumda degildir.

Dunyada kayitli ari koloni sayisi bakiminda ikinci ve Avrupa, Bati bal arisinin gen merkezi olan tlkemizin
aricilikta ¢ok aktif olmasi, yayinlar ve arastirmalar ile adini duyurmasi gerekmektedir. Bu durumda Uludag
Aricilik Dergisi gibi oldukga 6zel ve dar alanda yayin yapan dergilerin daha ¢ok destege ihtiyaclari
bulunmaktadir.Buglin severek ve goniilli olarak ¢ok zor sartlar altinda editérlik yapan meslekdaslarimizin
dergilerini  birakmasi durumunda bu dergilerin ¢ogunun vyayinlarini  sirdirmesi pek mUmkdn
gérunmemektedir.Bu durumda dergi editorlerinin tegvik edilmesi ve kendilerine Universite ydnetimlerinin
yardimcli olmalari yararli olacaktir.

Nice basarilara ulasmak igin saglik, basari ve ari gibi calismak dilegi ile.....
Prof.Dr. ibrahim Gakmak

Uludag Aricilik Dergisi Mayis — Uludag Bee Journal May 2018 1



ARASTIRMA MAKALESIi / RESEARCH ARTICLE

EFFECTS OF THIAMETHOXAM ON THE BEHAVIOR OF FORAGING HONEY BEES
WITH ARTIFICIAL FLOWER CHOICES

Thiamethoxam’in Yapay Ciceklerde Secenekli Olarak Verildiginde Yayilmaci Arilarin
Davaranisi Uzerindeki Etkileri

ibrahim GAKMAK®, John M. HRANITZ? Lauren BLATZHEIM®, Corey D. BOWER?, Trimelle POLK®,
Brianna LEVINSON?®, Harrington WELLS®

1UIudag University, Beekeeping Development-Application and Research Center, MKP Vocational School, Bursa,
TURKEY, Correspondig author E-mail: icakmak@uludag.edu.tr

2Bloomsburg University, Department of Biological and Allied Health Sciences, Bloomsburg, PA, USA

Southwestern Oklahoma State University, OK, USA

*Southern Nazarene University, OK, USA

®University of California, San Diego, CA, USA

®University of Tulsa, Department of Biology, OK, USA

Gelis Tarihi: 20.01.2018 Kabul Tarihi: 15.02.2018

ABSTRACT

The effects of thiamethoxam were studied on the foraging behavior of free-flying bees (Apis mellifera
anatoliaca) visiting artificial flower patches of blue and white flowers. Thiamethoxam doses from 2 %
to 40 % of the reported LDso value were given to bees. The study consisted of three experimental
parts performed sequentially without interruption. In part 1, we offered bees 6 pL of a 1M sucrose
reward in both flower colors. In part 2 we offered bees 6 uL of 1.5 M sucrose solution in blue flowers
and 6 pL of 0.5 M sucrose solution in white flowers. In part 3 we reversed the sucrose solution
rewards values with respect to flower color. Each experiment began 30 min after administration of
the insecticide. The number of bees foraged was recorded, as was flower patch visitation rate,
number of flowers visited and flower choices of the bees that did return. The forager return rate
declined linearly with increasing thiamethoxam dose and number of foraging trips of returning bees
was also affected adversely. Out of 96 bees, the majority of unreturned (50) bees belonged to higher
dosages of thiomethoxam groups. However, flower fidelity was not affected by thiamethoxam dose.
Foragers visited both blue and white flowers extensively in experimental part 1 and showed greater
fidelity for the flower color offering the higher molarity reward in parts 2 but there were less visits to
flowers offering the higher molarity reward in part 3 indicating that the bees failed to learn what were
the flowers with higher reward. Our study showed that thiamethoxam affected: the number of
returning bees, the number of foraging trips and reward re-learning.

Keywords: Apis mellifera, Honey Bee, Foraging Behavior, Thiamethoxam, Neonicotinoids

oz

Mavi ve beyaz yapay c¢icekleri ziyaret eden yayilmaci arilarin davranigi iizerinde thiamethoxam etkileri
calisiimigtir. Thiamethoxam dozlar %2 -% 40 ‘e kadar rapor edilen LD50 degerleri olarak verilmistir.
Calisma kesintisiz olarak uygulanan test fazi 3 kisimdan olugmaktadir. llk kisimda arilar 6 ul ve 1 M
her iki renk giceklerde sukroz verdik.lkinci kisimda arilara 6 ul ve 1.5 M seker soliisyonu mavi
ciceklerde 6 ul ve 0.5 m seker soliisyonu beyaz giceklere verdik.Ugiinii kisimda ise arilara gigek
rengine gore ikinci kisimin tam tersi olarak seker soliisyonu verdik.Her calisma arilara ve gigeklere
yayiliglan insektisitler verdikte 30 dk sonra baglamistir.Yayilmaci arilarin sayilari, her gigcege ziyaret
sayisl, ¢icek tercihleri ve gigeklere geri donmeyen arnlar kayit edilmistir.Yayilmaci arilarin gigeklere

2 U. Arn D. — U. Bee J. 2018, 18 (1): 2-13
http://dx.doi.org/10.31467/uluaricilik.427583
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geri doniis seviyeleri artan thiamethoxam dozu ile azalmigtir.Caligmada kullanilan toplam 96 aridan
50 ar yliksek doz thiaamethoxam verilen guruba aittir.Cigceklere geri donen yayilmaci arilarin ziyaret
sayllan olumsuz etkillenmistir.Fakat arilarin ¢icek bagmliigi thiamethoxam dozundan
etkilenmemistir. Beyaz ve mavi gigekleri galigmanin ilk kisminda ¢ok sayida ziyaret eden yayilmaci
arlar ikinci kisimda daha koyu sekeri olan 6diil olan gigcege ziyaret etmisler ve lg¢iincii kisimda ise
daha koyu seker soliisyonu olan cigekelere ziyaret etmeyi 6grenememislerdir. Sonu¢ olarak bu
calisma gostermistirki thimaethoxam cgiceklere geri dénen arilarin sayisi, ¢iceklere ziyaret sayisi ve
odiiliin yayilmaci arilar tarafindan yeniden 6grenilmesini etkilemigtir.

Anahtar Kelimeler: Apis mellifera, Bal Arisi, Yayilma Davranigi, Thiamethoxam, Neonicotinoids

GENISLETILMiS OZET

Amag: Thiamethoxam diinyada bir ¢ok Ulkede satisi yapilan ve en ¢ok satilan ikinci yeni nesil neonikotinoid
tarim ilaglarindan biridir ve patates, piring, aygigegi gib birgok alanda kullaniimaktadir. Ayrica bu ilacin
metaboliti olan daha zehirli clothianidinoldukga etkili bir tarim ilacidir. Bu yenil nesil tarim ilaglar veya bécek
oldurdcler topraktan bitkinin kokleri ile alinir gévde, dal ve yapraklar ve sonra gigeklere kadar ulasir. Bir gok
kultdr bitkisinde oldukga yaygin olarak kullaniimaktadir.

Gere¢ ve Yontem: Bu galismada mavi ve beyaz yapay cigekleri ziyaret eden yayilmaci arilarin davranigi
Uzerinde thiamethoxam etkileri calisiimistir. Thiamethoxam dozlar %2 - %40 ‘e kadar rapor edilen LD50
degerleri olarak verilmistir. Bu calisma 4 asamada ara verilmeden yapilmistir. 1. Bagimlilik fazi 2. insektisit
fazi 3.Yayllmaci geri donus fazi 4. Test fazi (Sekil 1.). Birinci fazda gigek bagimhhgi olusmasi igin arilarin
cicekleri 6grenip geri donmeleri igin saglanmaktadir.Bunun igin arilara yapay cicekler Gizerinde 6 ul ve 1 M
kokusuz seker (sukroz) solisyonu verilmistir.Cicekler Gzerinde arilarin seker solisyonu 6dilu bittikge tekrar
doldurulmaktadir.Ardindan gigekler tzerine ari kondugunda 6dil olan solisyonu bitirmeden insektisit fazi ile
devam etmistir ve 30 dk sure ile beklenmektedir.Daha sonra yayilmaci arilarin geri déniip donmedigi tespit
edilmektedir. Son olarak test fazi uygulanmaktadir. Calismada kesintisiz olarak uygulanan test fazi 3
kisimdan olugsmaktadir. ilk kisimda arilar 6 ul ve 1 M olarak her iki renk giceklerde sukroz verilmektedir.lkinci
kisimda arilara 6 ul ve 1.5 M seker solisyonu mavi ciceklerde 6 ul ve 0. 5 m seker solisyonu beyaz
ciceklere verilmekte,.G¢clnct kisimda ise arilara gicek rengine gére ikinci kismin tam tersi olarak seker
solusyonu verdilmistir. Her calisma arilarin yapay cieceklere ziyareti sirasinda verilen insektisitlerden 30 dk
sonra baslamigtir.Yayilmaci arilarin sayilari, her cicede ziyaret sayisi, gicek tercihleri, ve ciceklere geri
dénmeyen arilar kayit edilmistir.

Bulgular: Yayilmaci arilarin giceklere geri donus seviyeleri artan thiamethoxam dozu ile azalmistir. Cigeklere
geri doénen yayimaci arilarin ziyaret sayilari olumsuz etkillenmistir.Fakat arilarin ¢icek bagimliligi
thiamethoxam dozundan etkilenmemistir. Beyaz ve mavi ¢gigekleri calismanin ilk kisminda ¢ok sayida ziyaret
eden yayilmaci arilar ikinci kisimda daha koyu sekeri olan 6dll olan gicede ziyaret etmisler ve Ugilncu
kisimda ise daha koyu seker soliisyonu olan cigekleri ziyaret etmeyi 6grenememislerdir. ilag alinmadiginda
yayilmaci arilar koyu seker sollisyonu olan gigekleri 6grenebilmektedirler.

Sonuglar: Sonu¢ olarak bu calisma goéstermistirki thiamethoxam ciceklere geri dénen arilarin sayisi,
ciceklere ziyaret sayisi ve 0odulin yayllmaci arilar tarafindan yeniden d&grenilmesini etkilemistir.
Thiamethoxam 6lduriict seviyelerin altinda oldugu zaman bile bal arisi yayllma davranisini bu ilacin miktari
ve suresine bagli olarak etkilemektedir. Bu ylzden bu ila¢ kovanda depolanan bal ve polende uzun zaman
kaldiklarinda geng arilar ve larvalar tzerinde éneimli etkilesim s6z konusudur. Bu ylzden bu yeni nesil
ilaglarin 6ldurlicu seviyelerin altinda olduklari zaman bile bal arilarinin farkli yagsam devrelerinde uzun sire
kalmalari durumunda hem davranis ve hem de fizyolojik etkilerinin arastiriimasina ihtiya¢g duyulmaktadir.

Uludag Aricilik Dergisi — Uludag Bee Journal 2018, 18 (1): 2-13 3
http://dx.doi.org/10.31467/uluaricilik.427583



ARASTIRMA MAKALESIi / RESEARCH ARTICLE

INTRODUCTION

Honey bee colony losses have been
increasing in the United States of America
(USA), Europe and other countries. A number
of factors have been suggested as the cause
of massive colony losses referred to as CCD
(Colony Collapse disorder). In addition, a team
of researchers who investigate recent honey
bee colony losses has been established known
as COLOSS (member over 100 countries) and
this is supported by both the European Union
(EVU) and the private sector. One of the main
factors responsible for colony losses that been
suggested includes agricultural pesticides
particularly a new line of insecticides called
neonicotinoids. Neonicotinoid use has been
suspected as one of them main culprits for the
colony declines resulting in a two-year
moratorium on their use in the EU until more
research can be completed to make the final
decision on a permanent ban. A final decision
to ban or nor to ban to use of neonicotinoids
will be made by EU that will be primarily driven
by new research findings, which will be based
on their effects on pollinator health
(VanEngelsdorp et al. 2009; Neumann and
Carreck 2010; Cresswell and Thompson
2012).

Recently, honey bee colony losses have been
widely publicized in scientific articles and also
by media in the USA and Europe. However,
the underlying causes of massive colony
losses have not been explained sufficiently.
Some of these dramatic large-scale colony
losses of honey bees have been designated as
Colony Collapse Disorder (CCD). CCD is
characterized by clear symptoms (absence of
adult bees, capped brood, no evidence of dead
bees, having a queen present with insufficient
workforce to maintain brood) but causation has
been difficult to determine from among an
array of pathogens, parasites, and chemicals
(VanEngelsdorp et al. 2007; Cox-Foster et al.
2008; Cox-Foster et al. 2008; Neumann and
Carreck 2010).

Toxicological studies of honey bees are most
often conducted on the common subspecies in
4

North America and Europe (i.e., Apis mellifera
mellifera, Apis mellifera ligustica). With the
global use of neonicotinoid insecticides
increasing, the 25 subspecies of honey bee,
each adapted to native climates and conditions
(e.g, Ruttner 1988, 1992, Kandemir et al.
2000, 2006), may have variation in sensitivity
to insecticides and their effects remain
unknown because relatively few different kinds
of subspecies have been tested.

The neonicotinoids pesticides now comprise
about a quarter of the global insecticide market
with thiamethoxam (being the second most
commonly used one (Jeschke et al. 2011).
They are projected to become the top selling
insecticide in the world (Neonicotinoid
Insecticide Report 2010). The water solubility
of the neonicotinoids leads to their uptake and
systemic action in plants, where substantial
amounts are being found even in nectar and
pollen (Schmuck et al 2001; Bonmatin et al
2005; Cutler & Scott-Dupree 2007). Even
though the neonicotinoid concentrations found
in nectar and pollen are minute compared to
the honey bee LDsy, values for these
pesticides, growing evidence suggests they
have dramatic effects on honey bee colonies,
including being one of the causes of colony
collapse (Gill et al. 2012; Oshborne 2012;
Cressey 2012, 2013). The effects of
thiomethoxam was also observed in freshwater
insect near agricultural areas (Saraiva et al.
2017).

Resistance development to the pesticide
treatment is a serious issue for neonicotinoids
due to its pervasive use. Thiamethoxam
resistance has already been reported for the
Sweetpotato Whitefly, Bemisia tabaci, and the
Cotton Aphid Aphis gossypii (Horowitz et al
2004; Wei et al. 2017). Molecular studies also
suggests that thiamethoxam affects a number
of genes, metabolic pathways and biological
functions in honey bees (Shi et al. 2017).

Systemic neonicotinoid insecticides such as
imidacloprid and thiomethoxam can be found
in nectar and pollen of cultivated crops when
spraying and drip irrigation was used in squash
U. Ari D. — U. Bee J. 2018, 18 (1): 2-13
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Cucurbita pepo cultivars. When pollen and
nectar samples were analyzed, high
imidacloprid and thiomethoxam levels were
found comparison to what was used for the
original seed treatments (Stoner and Eitzer
2012).

Exposing honey bees to acute (single) and
sublethal neonicotinoid doses have been
reported to disrupt colony foraging activity
(Yyang et al. 2008; Colin et al. 2004,
Schneider2012; Arena &Sgolastra 2014), by
slowing learning, impairing memory as
indicated by proboscis extention experiments
(PER) (Decourtye et al.2003, Williamson et al.
2014) and decreasing orientation abilities in
the field (Henry 2012). For example; a
sublethal dosage of imidacloprid has been
shown to reduce the mushroom bodies in
honey bee brain (Peng and Yang 2016).
However, severity of these neurological effects
differs substantially depending on the kind of
neonicotinoid involved, and thiamethoxam was
shown to have relatively mild effects on the
mushroom body in the honey bee brain in
terms of learning and memory. A single or
acute exposures of sublethal doses of
thiamethoxam did not impact learning,
memory, motor coordination or antennal
response of honey bees (Hassani et al, 2008).
Nevertheless, several or chronic exposures of
sublethal doses of thiamethoxam affected
antennal response to sucrose (Aloiouane et al.
2009), and minute (small) sublethal doses
have been reported to affect the homing ability
of honey bee foragers returning from flower
patches (Henry et al. 2012). Here we report on
the effect of sublethal thiamethoxam doses on
free flying honey bee foraging decisions when
they are given floral choices on artificial flower
patches.

The aim of our study was to investigate the
effects of sublethal doses of thiamethoxam on
foraging behavior of the Anatolian Honey Bee
(Apis mellifera anatoliaca).

MATERIALS and METHODS

Apis  melliferaanatoliaca, an  important
subspecies of honey bee adapted to different
climates and commonly occurring in
agricultural settings in in the Marmara Regions
of the Republic of Turkey. Experiments were
used used free-flying honeybee colonies, as
foraging outdoors on artificial flower patches.
Each flower patch consisted of 36 flowers
spaced 75mm apart in rows and columns of a
6 x 6 Cartesian coordinate system on a brown
pegboard. All flower patches consisted of 18
blue and 18 white flowers randomly arranged
with respect to color within the array. Each
flower consisted of a 28mm x 28mm Plexiglas
square that was 6mm thick, placed on a 90mm
long dowel with a 5 mm diameter. A 5mm
diameter, 5mm deep well was in the center of
each flower, and this held the nectar
reward.Flowers of different colors were created
by painting the lower surface of the flowers
with blue or white enamel paint (Testors™
paint Nos. 1208 blue, 1245 white). The

reflectance spectra for the paints, and a color
hexagon depicting how these colors are
perceived by the honeybee, can be found in
Hill et al. (1997). Flowers were washed with
simple, odorless liquid soup in between each
experiment and treatment of an experiment

(Picture 1). Artificial flower table with foraging
bees

Uludag Aricilik Dergisi — Uludag Bee Journal 2018, 18 (1): 2-13 5

http://dx.doi.org/10.31467/uluaricilik.427583



ARASTIRMA MAKALESIi / RESEARCH ARTICLE

(Picture 2). Marked forager having the reward
on blue artificial flower

Foragers from a nine-frame hive were trained
to fly 50 m to the experiment location where
there was a clear petri dish containing clove-
scented 1M sucrose solution (5 pl/L clove
o0il).The petri dish was removed and replaced
with an artificial flower patch where each blue
and white flower contained 6 yL of unscented
1M sucrose as a reward. Four bees were used
in each trial of an experiment, which translated
into having one or two bees on the flower
patch at any one time, and thus mimicked a
natural foraging environment where hive-
mates could be present at the same flower
patch. The bees used in an experiment were
uniquely marked on the thorax with enamel
paint. Additional unmarked bees were
removed from the system (Picture 1 and 2).

An experiment had 4 phases that were
performed sequentially without breaks in
between, these included: 1) the crop

attachment phase, 2) a pesticide phase, 3)
foraging return phase 4) a test phase (timeline:
Table 1.). The crop attachment phase lasted 30
min and offered bees 6 pL of unscented 1M
sucrose in each flower. Flowers were refilled
with the same reward consumed after visitation
by a bee. The pesticide phase followed and
the start of it was initiated by the capture of
each bee as it landed on its first flower, before
it could consume the reward. Plastic vials were
used to capture and detain bees. Each
captured bee was immediately fed 10 ul of
unscented 1M sucrose solution containing a
specified thiamethoxam dosage. Bees were
held in captivity for 15 min, and then released.
The flower patch remained in place, but
flowers did not have nectar rewards for an
addition 15 min. The 30 min pesticide phase
allowed the pesticide to be absorbed by bees.
The return phase offered bees again 6 uL of
unscented 1M sucrose solution in each flower
for 30 min. Flowers were refilled with the same
reward consumed after visitation by a bee.
Bees returned to foraging at different times
during this phase.The test phase contained a
total of 2 treatments. Treatment 1 offered bees
6 pL of unscented 1.5M sucrose in each blue
flower and 6 pL of unscented 0.5M sucrose in
each white flower. In treatment 2 the rewards
associated with flower color were reversed so
that white flowers now offered the 1.5 M
sucrose reward and the blue flowers offered
the 0.5 M reward. Half of the bees received
treatment 2 before treatment 1 and then this
was switched. Flowers were immediately
refilled with the same reward consumed after
visitation by a bee (Table 1).
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Table 1.Theexperimental design utilized.Each experiment consisted of 3 phases, which were given
sequentially, without a break. The crop attachment phase conditioned bees to visit the flower patch. Then in
the beginning of the insecticide phase a dose of thiamethoxam was administered and was allowed be
absorbed by the bee for 30 minutes. The test phase examined forager flower-color fidelity under different

reward scenarios.

Experimental Design

| Crop Attachment | Insecticide Phase

|Return Phase

| Test Phase |

| Phase | | |Treatment 1 Treatment 2

I

| 1M sucrose Blue |Hold No | 1M sucrose Blue | 1.5 M sucrose Blue 0.5M sucrose Blue |
| 1M sucrose White | Reward | 1M sucrose White | 0.5M sucrose White 1.5M sucrose White |
[ [ [ [ | |
E——

30min 1 15min 15 min 30 min 45 min 45 min

Insecticide Dose

Experimental groups were defined by the
ceratin dosage of thiamethoxam given to the
test bees. Negative control bees (no pesticide)
were included in each experiment. Three
experimental groups were included: 12.0 ng
thiamethoxam (40% of the LD50), 3.0 ng
thiamethoxam (10% of the LD50) and 0.6 ng
thiamethoxam (2% of the LD50). Several
(four) trials of each experiment were
performed, each with a new set of bees and
total of 96 bees were used in the experiments.
In each trial at least 1 bee was given sugar
water without pesticide (negative control: 0 ng
thiamethoxam). Bees receiving 12 ng
thiamethoxam represent the positive control
because we would expect at this concentration
that it would have sort of an effect at this high
dose based on harnessed bee 4 hr post
ingestion data (Hranitz et al. 2014
unpublished). The flower color sequence that
each bee visited was recorded. In addition the
number of foraging trips a bee made from the
hive was recorded.

A chi square goodness of fit test was used to
compare the differences in the number of bees
that returned to forage from the 12 ng

thiamethoxam, 3 ng thiamethoxam, 0.6 ng
thiamethoxam treatments and the negative
control bee population. Non-returning bees
which are bees that did not come back to the
flower patch at all after being released were
also accounted for.

A repeated measures MANOVA (two way
ANOVA) was used compare the number of
blue flowers visited that occurred between the
return phase and treatment 1, and between
treatment 1 and treatment 2 of the test phase
across the negative control and 2% LDsg
tretaed bees. To normalize the data, an
Arcsine square root transformation was used
on the relative frequency of blue flowers visited
for each of the three phases. Dose (control or
2%), time (return, treatment 1, treatment 2)
and interaction effects were tested. Too few of
the 10% and 40% LDs, treated bees were able
to return successfully so these treatment
groups were excluded from the analysis.

Finally, we used one-way ANOVAs to compare
the number of flowers visited and the number
of foraging trips made in the test phase
(treatments 1 and 2) across the following
treatments, control, 2% and 10%.
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RESULTS

Dosage had a significant effect on number of
bees that returned to foraging after being fed
an insecticide (X =47.290, df=3, P<0.0001). A
dose of 40% LDsg resulted in only 4% of the
bees ever returning to the flower patch after
being release. More surprising was the fact
that a dose as small as 10% LD50 was
effective in shutting down foraging: only 22%
of the bees ever returned (Fig. 1).

lli]IZIj 4 a
g 50 -
= |
& b
|:| .
Contrel 29 10% 40%
LD30  LDS0  LDS0
Dosage Thiamethoxam

Fig. 1.Percentage of foragers returning in the test
phase for each dose administered (12,9 ng
thiamethoxam = 40 % LDsp; 3,9 ng =10 % LDsg; 0.6
ng =2 % LDsy; 0 ng = 0 % LDsg).Dosage has
significant effect on returning bees.

However, the number of flowers visited by
those bees that returned and foraged in
treatments 1 and 2 did not differ significantly
between dosage populations (F=2.7682; P =
0.0769). Neither did the number of trips made
from the hive differ between dosage
populations for bees that returned and foraged
in treatments 1 and 2 (F=2.9418; P=0.0663)
Bees appear to continue to forage at the same
rate regardless of dosage thiamethoxam given
until  catastrophically overcome by the
pesticide and stop foraging all together(Fig. 2
& 3). Negative control bees (0 ng

8

thiamethoxam) made significantly more trips
than bees receiving the pesticide. Differences
among the bees receiving thiamethoxam were
not significant (Fig. 3).

300 -
200 - T I
4
g |
S 100 -
= |
3*
0 T T 1
Control 2% LD50 10% LD50
Dosage Thiomethoxam
Fig. 2.Total number of flowers visited in

experimental phases 2 and 3 per bee for each
dosage group (mean with SE bars). Only bees that
returned to forage after the insecticide phase were

included. Differences observed were not
significant.
20 -
w 10 -
i) 1
1 5
|2
3+
0 _
Control 2% LD50 10% LD50
Dosage Thiamethoxam

Fig. 3.Total number of trips made to the flower
patch in experimental Parts 2 and 3 per bee for
each dosage group (mean with SE bars). Only
bees that returned to forage after the pesticide
phase were included. Negative control bees (0 ng
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Thiamethoxam) made significantly more trips than
bees receiving the pesticide. Differences among
the bees receiving Thiamethoxam were not
significant.

When examining the effect of a very low dose
of thiamethoxam on foraging decisions we
found that there were significant time
(F=31.8907; P=0.0001) and dose, time,
interaction (F=3.9708; P=0.0313) but not a
dose main effect (F=1.8442; P=0.1857).

100+
b
- ® Control
W 295 LD50
da
@ C
=50 -
F
]
1 2 3
Phase

Fig. 4.Flower color fidelity of foragers under
different reward scenarios. Bars from left to right in
each experimental phase represent the dosage
populations 0 ng (0 % LDsp), 0.6 ng (2 % LDsp)
thiamethoxam. Depicted are the mean (with SE
bars) percentage of blue flowers visited. Only bees
that returned to forage after the pesticide phase
were included. Phase 1 offered bees 1 M sucrose
solution in both flowers. Phase 2 offered bees 1.5
M sucrose solution in blue and 0.5 M sucrose
solution in white flowers. Phase 3 offered bees 0.5
M sucrose solution in blue and 1.5 M sucrose
solution in white flowers. Foragers altered fidelity in
response to experimental Part, but significant
differences among Thiamethoxam dose groups was
not observed. The response of forager bees to
three phases weresignificant.

Control bees did not favor either flower color
when both colors offered 1M sucrose rewards.
However, bee showed high fidelity to blue
flowers when blue offered the 1.5M sucrose
reward and high fidelity to white flowers when
white offered the 1.5M sucrose reward This
general pattern was observed by the 2% LDsq
population of foragers, but fidelity to the higher
rewarding flower color was not as great,
particularly when white flowers offered the
1.5M reward. Treated foragers altered their
fidelity in response to experimental phase
significantly differently across the three
phases, but significant differences among
thiamethoxam dose groups was not
observed.(Fig. 4).

DISCUSSION

The doses of pesticide were within the range
of what is typically used in agricultural fields
(Bonmatin et al. 2005; Blacquiere et al. 2012;
Colin et al. 2004; Fischer et al. 2014; Rortaiset
al. 2005; Stoner & Eitzer 2012). Our study
showed that thiamethoxam affected three
factors of foraging behavior and these are as
follows; the number of returning bees to
foraging after treatment and re-learning the
association between flower color and the high
food reward. It is important to underline that
even as little as 10% of the LDs value resulted
in a reduction in honey bee foraging activity.
The majority of the bees do not return when to
exposed to a 40% of the LDsy pesticide dose,
only 4% of foraging bees returned to the
experimental artificial flower patch after being
exposed to this pesticide dose.

Bees appear to continue to forage at the same
rate regardless of dosage thiamethoxam given,
unless they are catastrophically overcome by a
high pesticide dose and stop foraging all
together. The number of flowers visited by
returning bees was not affected significantly by
pesticide thiamethoxam with the 2% and 10%
of the LDs, doses in comparison to control
bees. The flower choice and also trips to each
flower by foraging bees were not affected by
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thiamethoxam doses of 2% and 10%. In
addition, fidelity to white flowers when offering
a higher food reward, in the third phase of the
experiment showed the largest difference in
foraging preferences between pesticide treated
bees and control bees. Foraging bees treated
with 2% pesticide had difficulty in learning the
association between flower color and which
flower offered the higher food reward. The
effect appears to be more pronounced as time
goes as there was a significant interaction
between the dose of pesticide and time.
Therefore, if the experiment were to last
longer, foraging performance might have
declined even more than what we have
observed here. Honey bee foragers that
returned to the artificial flower patch with lower
doses of pesticide exposure continued with
normal foraging activity, but their cognitive
ability for associative learning appears to have
declined resulting in less efficient foraging
trips.

A similar study, where imidocloprid was
exposed to foraging bees on artificial flower
patches, revealed similar results. Imidocloprid
with 10 and 40% of the LDs, reduced the
number of returning bees to the artificial flower
patch and the number of foraging trips was
reduced as well. No bees foraged with
exposure imidocloprid at a dose of 40% of the
LDso. Even though the average number of
flowers visited by each bee was not affected
significantly, imidocloprid ingested bees visited
more flowers per trip than the control bees. A
sub-lethal dose of imidocloprid did not change
the preference of flower color and foragers
were able to associate the flower color with the
higher food reward. This study suggests that
imidocloprid does not affect the bee’s learning
ability in a free-flying foraging context
(Karahan et al. 2015). In addition, it was found
that low doses of pesticide exposure (0,35 to
1,80 ng) did not negatively affect the learning
ability of foraging bees in the field (Cresell
2011; Charpentier et al. 2014). However, acute
or chronic exposure to thiamethoxam did result
in negative effects on foraging and homing

10

behavior of honey bee foragers (Tosi et al.
2016).

As we see here the sub-lethal effects of
thiamethoxam and Imidocloprid are not the
same in a free-flying foraging context. Studies
showing the negative effect of imidocloprid
when the exposure is 20-40% of the LDsgg
varies based on the different subspecies
tested (Colin et al. 2004; Porporato et al.
2013,Scholer and Krischik 2014). Although in
general, it has been demonstrated that
imidocloprid tends to have some sort of
negative effect on navigation, and homing
abilities of foragers when exposed to sub-lethal
doses (Feltham et al. 2014; Fischer et al.
2014).

Most sophisticated studies with radar tracking
of foragers provide more data about foraging
flights and disruption due to intoxication of
sublethal effects of neonicotinoids (Feltham et
al. 2014; Fischer et al. 2014). Field and lab
experiments with honey bees suggest that
neonicotinoids negatively affect learning and
memory association of scent with reward
(Decourye et al. 2003; Ramirez-Romeo et al.
2005; Blacquiere et al. 2012; Matsumoto
2013). Here, we show that perhaps multimodal
senses may be affected as we found a
decrease in association with color as opposed
to flower odor.

The possibility of synergistic effects from
multiple sub-lethal exposure events is certainly
possible. The analysis of hive products
revealed important research results that honey
comb and foundation wax samples were highly
contaminated with miticides and
agrochemicals, including neonicotinoids. About
98 pesticides and metabolites have been
detected in pollen with concentrations as high
as 214 ppm. This concentration level is highly
dangerous to honey adults and brood. The
accumulation of these miticides and pesticides
may also cause a great deal of stress on
honey bees making them more susceptible to
other diseases (Mullin et al. 2010). Some
studies report that even low residues of
imidocloprid in nectar and pollen harm the
U. Ar D. — U. Bee J. 2018, 18 (1): 2-13
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bees (Oldroyd 2007). In addition, sub-lethal
doses of Imidocloprid impair learning and
memory of honey bees (Ramirez-Romero et al.
2005; Creswell 2011; Decourtye et al. 2013,
Aren a& Sgolastra 2014), but no sub-lethal or
synergistic effects of thiomethoxam, a
metabolite of clothianidin, and the gut parasite
Nosema were observed (Odemer et al. 2017).

The sub-lethal effects of neonicotinoids are
also linked to colony losses. The most of the
recent research suggests that stress of sub-
lethal doses of pesticides cause colony
mortality in honey bees and winter losses
increase significantly, but the exact causes of
colony collapse still remains elusive (Maus et
al. 2003; Giroloma et al. 2009; Creswell et al.
2012a,b; Bryden et al. 2013; Pilling et al. 2013;
Lu et al. 2014). Previous research suggests
that sub-lethal exposure to neonicotinoids
suppresses the immune system of honey bees
which leads to more colony losses. It is
thought that the pesticide exposure with the
suppression of the immune system allows for
viral infections to enter the honey bee and
proliferate (Prisco et al. 2013). These viruses
are very virulent and there is no treatment
available, so consequently this results in more
colony deaths. In addition, honey bee fecundity
can be impacted by pesticide exposure,
exposed queens are known to have lower
body weights and lower sperm counts in their
spermatheca after thiomethoxam treatments
(Gajger et al. 2017).

As it appears that neonicitinoids may not be
the best solution for controlling the pests for all
crops. There is a need to develop alternative
insecticides and employing an integrated pest
management strategy where pesticide are only
applied if they seem to have some efficacy
would be the best overall strategy because it
was found that no significant crop vyield
increase was achieved after treating rice seeds
with thiomethoxam (Lanka et al. 2017). Newer
pesticide alternatives that take into account
pollinator health would be beneficial in general
(Chen et al. 2017).

In conclusion, the sub-lethal effects of
thiamethoxam affect foraging behavior of
honey bees depending on amount and
duration of pesticide exposure. This is an
important consideration as the pesticide
exposure may affect young bees and larva that
have spent longer time periods in the hive.
Therefore, more research is needed in
particular on the sub-lethal exposure to
pesticides to clarify their behavioral and
physiological effects on different
developmental stages of honey bees.
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ABSTRACT

To discover the pollinator community of sunflower (Helianthus annuus L.) and different aspects of
behavior, activity and pollination effect of Apis and non Apis bees, an experiment was performed at
the research farm of Arid Agriculture University, Rawalpindi, Pakistan. The insect pollinator
community was composed of eighteen species belonging to seven families and three insect orders.
Apis mellifera and Xylocopa fenestrata were the most frequent visitors comprising 44% and 14%
with maximum activity observed during early day hours.Visitation frequency of these two
pollinators significantly varied at early and late observation times with no significant differences
observed during the mid-day. The study also covered other aspects including visitation rate and
duration of a single visit on flower heads. These also contributed significantly in increase of head
diameter, total number of seeds per head, filled seeds, seed filling percentage and seed weight
when compared with self-pollination.Presence of wild pollinators with commercial bee keepers can
help in increase of crop yields and their good seed potential due to improvement of crossing of
gene pool.

Key Words: Crop yield, Diversity, Foraging, Insect pollinators, Sunflower, Bees

oz

Bu c¢alisma Pakistan, Rawalpindi Arid Tarim Universitesinde arastirma ciftliginde
yapilmigtir.Caligmada Aygicegi (Helianthus annuus L.) bitkisinde tozlastiricilarin, Apis ve Apis
cinsine bagli olmayan arilarin farkli davranig, faaliyet ve tozlagma lizerine etkilerinin arastiriimasi ve
kesfedilmesi amaclanmistir.Burada s6zkonusu bocek toplulugu 18 tiir olarak 7 aileye ve ii¢ takima
aittir.Apis mellifera ve Xylocopa fenestrate giiniin erken saatlerinde %44 ve %14 azami faaliyet
gosteren ve en sik goriilen ziyaretgilerdir. Giin ortasinda ziyaret sikligi 6nemli olmazken bu iki tiiriin
erken ve ge¢ saatlerde ziyaret sikligi 6nemli derecede degismektedir. Bu g¢alisma ayni zamanda
ziyaret seviyesine ve bir gicek tablasinda gegen zamanida kapsamaktadir. Tiim bu bulgular kendine
tozlasma ile karsilastinldiginda tabla ¢apini, tabladaki toplam tohum sayisi, dolu tohumlar,
tohumlarin dolgunluk yiizdesi ve tohum agirhiginin 6nemli derecede artmasina katki saglamistir.
Ticari olarak galisan aricilarin arilarinin yani sira yabani tozlastiricilarin varligi verimin ve gen
havuzunun ¢apraz tozlagsma ile karigmasi sonucu iyi tohum potansiyelinin artmasina yardimci
olabilir.

Anahtar Kelimeler: Tarimsal dretim, Cesitlilik, Yayiimaci,Bécek tozlagtiricilar, Aygicedi, Arilar
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GENISLETILMiS OZET

Amag: Bu calisma Pakistan, Rawalpindi Arid Tarim Universitesinde arastirma giftliginde yapilmistir.
Calismada Aygicegi (Helianthus annuus L.) bitkisinde tozlastiricilarin, Apis ve Apis cinsine bagl olmayan
arilarin farkli davranis, faaliyet ve tozlasma Uzerine etkilerinin arastiriimasi ve kesfedilmesi amaglanmistir.

Gere¢ ve Yontem: Bu cgalismada aygiceginin agik tozlasan “Desi” varyetesi kullaniimistir. Boécek
tozlastiricilarin kapan ile yakalanmis ve i¢inde potasyum siyanid bulunan kavanozlarda élmeleri saglanmis
ve bocek miizesinde teshisleri yapilmistir. Haftada bir giin giinde 3 defa saat 09.00, 13.00 ve 17.00 de her
dakika igin tesadufi olarak secilen 20 cicekte ziyaretler kayit edilmistir. Tozlastiricilarin yayginhgdi tesaduifi
olarak segilen 30 cicek tablasinda belirlenmistir.Ziyaret sikhdi ise her dakika icin her gigcekte 60 saniye
icinde belirlenmistir. Gézlemler saat 08:00, 10:00, 12:00, 14:00, 16:00 ve 18:00 de yapilmistir.Ciceklenme
déneminde haftada bir ve tozlastirici bocek cesitliligi ise gigek siralari arasinda 5 dakika yuriyerek farkli
bdceklerin belirlenip sayilmasi ile belirlenmistir.Cigek tablalar bez torbalar ile gigekler agmadan kapatilip
her bir ari ziyaretinden sonra yeniden kapatiimistir.Bu sekilde 30 gicek bez torbalar ile kapatilirken 30 gigek
ise acik birakilmistir.Her torba farkl sekilde kodlanmistir.

Bulgular: Burada s6zkonusu bdcek toplulugu olarak toplam 804 bdcek tozlastirici tespit edilmis, 18 tir
olarak 15 cins, 7 aileye ve Ug¢ takima aittir. Apis mellifera ve Xylocopa fenestrate gunin erken saatlerinde
%44 ve %14 azami faaliyet gosteren ve en sik gorulen ziyaretgilerdir.A. mellifera erken saatlerde 2-3 kez
daha fazla ve yine digger zamanlarda X. fenestrata’dan énemli derecede daha fazla gézlenmistir. A.
mellifera 16:00-18:00 arasinda dakikada her ¢igek igin 1.2 ve 0.88 ziyaret ile X. fenestrate’dan 0.38 ve 0.31
olarak daha fazla performans gostermistir. (Figure 2). Tabla gapinda veya genisliginde sirasi ile A. mellifera
(17.67 cm), acik alanda tozlasanlarda (16.70 cm) ve Xylocopa ile tozlasma (15.10 cm) ve en az kendine
tozlasma ile elde edilmistir (13.60 cm) (Tablo 2). Gun ortasinda ziyaret sikhgi 6nemli olmazken bu iki ttrin
erken ve gec¢ saatlerde ziyaret sikligi 6nemli derecede degismektedir. Bu galisma ayni zamanda ziyaret
seviyesine ve bir gicek tablasinda gegen zamanida kapsamaktadir. Tim bu bulgular kendine tozlasma ile
karsilastirildiginda arilar tozlastirici oldugunda tabla ¢apini, tabladaki toplam tohum sayisi, dolu tohumilar,
tohumlarin dolgunluk ylizdesi ve tohum agiriginin 6nemli derecede artmasina katki sagladigini
gOstermektedir.

Sonug:Apis mellifera ile aygicegi bitkisinde toplam tohum miktari, tohum doluluk ylizdesi ve tohum agirhgi
artmistir. Apis cinsine ait olmayan arilar davranigsal etkileri ile dolayh yoldan Grin veriminde mutemelen A.
mellifera’nin etkinligini artirmaktadir. Bu yuzden arilarin ekilen kdltir bitkilerinin yakininda artiriimasinin,
arilarin korunmasi ve bdcek olduricllerden sakiniimasi ile aygicedi bitkisinde dogal olarak bulunan bdcek
tozlasticilan ile yUkseltiimesi tavsiye edilmektedir. Ticari olarak ¢alisan aricilarin arilarinin yani sira yabani
tozlastiricilarin varligi verimin ve gen havuzunun c¢apraz tozlagsma ile karismasi sonucu iyi tohum
potansiyelinin artmasina yardimci olabilir.

INTRODUCTION

Pollination, a transfer of pollen grains, is very
important for qualitative and quantitative fruit
and seed production especially in cross
pollinated plants like sunflower. Sources that
help in cross pollination involve wind, insects

(Klein et al., 2007; Morse and Calderone,
2000). Share of pollinators to world food
volume is 24-35% playing very importantly for
supplying essential nutrients for the human
subsistence (Gallai et al., 2008; Klein et al.,
2007).

and other animals. Insect pollination plays
vital role in determining mating opportunities
in plants and improves seed set percentage
and quality of the produce like oil contents
(Free, 1993). Seventy five per cent of the
world agricultural crops depends on insect
pollination for fruit set and seed development

Insects are the most efficient and important
pollinators among other pollinating factors
with almost 80-85% share in plant pollination
services (Johannsmeier and Mostert, 2001;
McGregor, 1976). Solitary bees, honeybees
and bumblebees with certain morphological
and behavioral characters like hairy bodies
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and need of nectar and pollens to develop
their progeny forcing them for flower foraging
(Free, 1993; Maalik et al., 2013). Managed
honeybee (Apis mellifera  L.)pollination
contribution in increasing crop vyield and
quality is estimated to be more compared to
honey and wax production (Shrestha, 2004).
Honeybees alone are responsible for 70-80%
of all insect pollination (Johannsmeier and
Mostert, 2001). In the United States, yield
increased due to honeybee pollination varied
from US $9.3 billion in 1989 to US $15.12
billion in 2009 with three fourth contribution of
honeybees and one fourth with other native
bees (Morse and Calderone, 2000;
Calderone, 2012).

Sunflower (Helianthus annuus L.) is highly
cross-pollinated and short duration crop
grown twice a year in almost all parts of
Pakistan (Shah et al., 2005). It is one of the
important cultivated oil crops in the world after
soybean, rapeseed and peanut with India the
largest sunflower growing country in Asia
(Anonymous, 2018; Gupta, 2011). After its
introduction in Pakistan during early 1960s, it
helped to bridge the gap between
consumption and production of edible oils in
the country (Burney et al., 1990). Now, it
ranks second after cotton seed with 40-50%
oil contents which can be used directly for
cooking and contains up to 80% fatty acids
(Khalil and Jan, 2002). In spite of great
interest of government to enhance its
productivity, its yield is still three times less
here than other sunflower producing
countries. Reasons for its low yield are less
soil fertility, adverse climatic conditions, water
stress, attack of pests and diseases (Mirza
and Beg, 1983). One of the major factor that
has still not given due importance that
contributes in low vyield is insufficient
pollination (Free, 1999). Being highly open
pollinated crop, it benefits from many
pollinating agents for the transfer of pollens
from one plant to another. As pollens of
sunflower are sticky and heavy, therefore,
wind cannot carry them and it is greatly

16

dependent on insects for successful

pollination (Yadav et al., 2002).

Sunflower gets benefit in terms of pollination
from insects, visit flowers for nectar and
pollens. Honeybees as a pollinator increased
30% seed yield and more than 6% of oll
contents in hybrid sunflower (Furgalaet al.,
1979; Jyoti and Brewer, 1999). In various
parts of the world, honey bees are considered
as the most important pollinators of the
sunflower (Henning et al., 1992; Gordon et al.,
1995; Hoffman and Buchmann, 1995; Nye
and Mackensen, 1968; Olmstead and
Wooten, 1987; Tanda, 1984). For instance in
Viamao (Brazil), among all insect pollinators
of sunflower, contribution of A. mellifera was
found 96% (Hoffmann, 1994). Besides
honeybees, non-Apis bees are also important
visitors of this crop however, considered as
ineffective and untrustworthy pollinators
because of their low activity (Radford et al.,
1979). These bees play vital but indirect role
in pollination of sunflower by influencing and
promoting A. mellifera due to some behavioral
interactions like inter-specific competition
environment for pollen and nectar (Greenleaf
and Kremen, 2006; Hoffmann and Watkins,
2000). Presently no systematic information
regarding pollinators of sunflower is available
from this region and present study was,
therefore, conducted to explore the insect
diversity of local floral visitors of sunflower,
best insect pollinator species for increasing
crop yield and comparing the foraging
activities of the different insect pollinators.

In order to evaluate the effect of different
insect pollinator species and foraging
behavior on vyield of sunflower, following
experiment was carried out.

MATERIALS AND METHODS

This study was performed at the University
Research Farm, Chakwal Road located at
latitude 233°06'N and 73°00'E at an elevation
1702ft under arid conditions. Wheat fields
surrounded the experimental area to East and
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West and honeybee colonies were present at
North of experimental plot while land was
barren Southwards. Open pollinated
sunflower variety ‘Desi’ was cultivated on 9th
February, 2012 on an area of 2.5 acres with
drill in rows. Germination was completed
within fourteen days after sowing. Row to row
distance of 45cm and plant to plant distance
at 30cm was maintained. Studied area comes
under the Pothwar plateau (Latitude 32°10’ to
34°9° N and Longitude 71°10° to 73°55’ E)
where agriculture depends solely on rainfall.
The climate is semiarid and clay loam soll
where rainfall mostly does not coincide with
crop growth stages (Nizami et al., 2004).

Collection, identification and
behavior of insect pollinators

foraging

On onset of about 30% flowering (from May
12 to June 16, 2012), insect pollinators were
collected with hand net and were killed in
insect killing jar (having potassium cyanide).
Pinning of those insect pollinators was done
and brought to the Biosystematics Laboratory,
Department of Entomology, Pir Mehr Ali Shah,
Arid Agriculture University Rawalpindi for their
identification up to genus and species level.
Voucher specimens were deposited at the
Biosystematics Museum. Foraging behavior of
different pollinators was recorded by
observing visitation rate (number of the flower
visited by different insect pollinators per
minute) and stay time on twenty randomly
selected flower heads by using stop watch.
Time was counted when insect landed on
flower excluding the time, it circled on flower.
Data of foraging behavior was recorded three
times (0900, 1300 and 1700 hours) in a day
on weekly basis throughout the flowering
season. Pollinator’s abundance was
determined during the flowering season on
thirty randomly selected flower heads.
Visitation frequency (no. of visits per flower
per minute) of different insect pollinators was
observed for 60 seconds on each flower with
the help of stop watch. Observations were
made at 0800, 1000, 1200, 1400, 1600 and
1800 hours on weekly basis during the

flowering season. Diversity of insect
pollinators was determined by counting
various insects while walking in rows for five
minutes.

Open, self and pollinator
pollination for yield comparison

specific

In order to check effectiveness in terms of
seed setting by single visit of different insect
pollinators, hundred flower heads were
selected at random. Muslin cloth bags of one
square feet were used to cover flower heads
before flower opening and after a single visit
made by a particular pollinator species (honey
bee and carpenter bee) flower heads were
covered again. Cloth bags were marked with
different codes for easily discrimination of
flower heads pollinated by various pollinating
agents. Thirty flower heads were left covered
with cloth bags for whole flowering period for
yield assessment by self-pollination whereas
thirty open pollinated flower heads visited by
different insect pollinators were taken at
maturity. Sunflower heads on which different
pollination methods were applied were
harvested with sickle and sun-dried after
maturity. From flower heads, seeds were
hand threshed. Hundred seeds from each
pollination technique were picked at random
and the weight was recorded in grams by
using electrical balance. Head diameter of
flower heads with different pollination methods
was measured from one edge of the disc to
the other in centimeters (cm). Thirty flower
heads of each pollinating technique were
threshed separately and numbers of filled and
unfiled seeds were counted by visual
observations. Seed filing percentage was
determined by taking ratio of filled seeds to
the total number of seeds (filled + unfilled) per
head multiplied by hundred. 100 seed weight
of each pollination technique was recorded.

Data analysis

The data of visitation rate, stay time, number
of seed per head were subjected to statistical
analysis using analysis of variance (ANOVA).
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Means were compared by using Tukey’s test
at P = 0.05 in SPSS package.

RESULTS
Relative abundance of insect pollinators

A total of 804 insect pollinators belonging to
three insect orders (Hymenoptera,
Lepidoptera, Hemiptera) in 15 genera with 18
species were recorded from sunflower
throughout the flowering period (Table 1). A.
mellifera was the most abundant and
dominant species with 44 % of all insect
pollinators  followed by X. fenestrata
comprising 14 %.

Visitation pattern and frequency of Apis
mellifera and Xylocopa fenestrata

Visitation pattern revealed significantly
maximum visitation during early hours than

later hours of the day (Figure 1). A. mellifera
were 2-3 times more than X. fenestrata at
early hours but remained significantly different
at other observation times. Similarly,
significant differences in visitation frequency
(number of visits per flower per minute) of A.
mellifera and X. fenestrata were observed
throughout the flowering period on sunflower
(Figure 2). Maximum activity of both was
observed during 0800 hours with an average
of 2.98 and 1.58 visits, respectively. During
1000 hours significant variations were
resulted with 1.36 and 0.84 visits per minute
and then 1200 and 1400 hours showed non-
significant differences. A. mellifera showed
better performance with 1.2 and 0.88 visits
compared to X. fenestrata with 0.38 and 0.31
visits per flower per minute at 1600 and 1800
hours, respectively (Figure 2).

Table 1.Relative abundance of insect pollinators belonging to different insect orders on sunflower

Order Insects species Number counted % age
Hymenoptera Apis mellifera 353 43.90
A. florea 14 1.74
A. dorsata 33 4.10
Xylocopa fenestrata 113 14.05
X. aestuans 39 4.85
Vespa orientalis 27 3.35
Delta esuriens 8 0.99
Polistes wattii 14 1.74
Ropalidia brevita 8 0.99
Amegilla cingulata 16 1.99
Coelioxys sp. 18 2.23
Megachile sp. 14 1.74
Lepidoptera Vanessa cardui 13 1.61
Colias croceus 32 3.98
Danaus chrysippus 22 2.73
Colitis etrida 5 0.62
Belenois mesentina 54 6.71
Hemiptera Agonoscelis puberula 21 2.61
Total 804 100
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Figure 1.Visitation pattern of major insect pollinators on sunflower
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Figure 2.Visitation frequency (Mean + SE) of Apis mellifera and Xylocopa sp. from May 12 to June 16,
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Visitation rate of mellifera and

Xylocopa fenestrata

Apis

Visitation rate (number of flowers visited per
minute) of A. mellifera and X. fenestrata
showed significant variation in visitation rate
during all observation times. During 0900 hour,
A. mellifera visited more (3.53) flowers

4.0

3.5 4

3.0 4

2.5 4

2.0 A

1.5

No. of flowers Visited

1.0

0.5

0.0

compared to Xylocopa spp. (1.85) with similar
trends during 1300 and 1700 hours. A.
mellifera showed reliable activity (2.11, 2.45)
compared to X. fenestrata with 1.53, 1.78
flowers visited per minute, respectively (Figure
3).

[ 1 Apis mellifera

G

] Xylocopa sp.

Observation Time

Figure 3.Visitation rate (Mean + SE) of Apis mellifera and Xylocopa sp. from May 12 to June 16, 2012 on

flowering of sunflower
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Time spent by Apis mellifera and Xylocopa
fenestrata

A. mellifera spent 60.97, 74.46, 62.12 seconds
per flower during 0900, 1300 and 1700 hours
compared to X. fenestrata (66.65, 68.19, 67.79
seconds) with significant variation in their stay
time at all the times observed (Figure 4).

Head diameter, seed filling percentage and
100 seed weight

Significant  differences existed in head
diameter visited by A. mellifera (17.67 cm) and
open pollination (16.70 cm) followed by
Xylocopa pollination (15.10 cm) with minimum
in self-pollination (13.60 cm) (Table 2).
Similarly, total number of seeds produced was
non-significant between A. mellifera (1162)
and open pollination (1093). Minimum
numbers of seeds resulted from Xylocopa
pollination (916) which was non-significant with
self-pollination (894). Maximum filled seeds
were obtained from A. mellifera pollinated
heads (1029) were followed by open
pollination (962) and Xylocopa pollination (582)
while  minimum were recorded from self-
pollination (297) and reverse was the case for
unfiled seeds. The highest seed filling
percentage was with honey bee pollination
(88%) followed by open pollination and
Xylocopa pollination (65%) whereas it was
lowest in self-pollination treatment (33%).
Maximum 100 seed weight was obtained from
open pollinated heads (5.04g) followed by
honey bee pollination (4.63g). However,
significant differences existed in seed weight of
Xylocopa (4.20g) and self-pollinated heads
(3.309).

DISCUSSION

Among the diverse flower visitors of sunflower
at the research area, Insect pollinators
comprise honeybees especially the

commercial A. mellifera species was abundant
and the most frequent pollinator of sunflower. It
has been known to participate in its pollination
with major share in flowers visitation and crop

yield (Hoffman, 1994; Moretti et al., 1993).
Nderitu et al. (2008) reported 14 species
visiting sunflower with maximum contribution of
A. mellifera (Hymenoptera) followed by the
Lepidopteron species. Radford et al. (1979)
found non-Apis bees as inefficient pollinators
but their presence enhanced honeybee
pollination efficiency. Hymenopterans crop
pollinating insects are the most abundant with
different Xylocopa species varying different in
different locations. These carpenter bees are
the most easily observable species due to their
buzzing nature and large size with shinning
bright colors. Previously pollinators from four
insect orders including Hymenoptera,
Lepidoptera, Diptera and Coleoptera has been
reported whereas presently first three orders
were observed (Nderitu et al., (2008). This
variation might be due to spatial variation and
most generally the coleopteran visitors are
very small in size and often neglected by the
observers. Maximum insect pollinators of
sunflower have been from Hymenoptera,
Lepidoptera and Diptera with sixty percent
hymenopterans out of twenty visiting species
(Arya et al, 1994; Satyanarayana and
Seetharam, 1982; Vaish et al., 1978).

The number of A. mellifera and X. fenestrata
visiting sunflower peaked during 0800 hours.
Present and previous studies strongly showed
relationship in A. mellifera activity at early and
late hours of the day. This might be due to
their activeness with temperature (Kumar et
al.,1994; Morgado et al., 2002; Santana et al.,
2002). They also observed the reduced
foraging after 1000 hours of the day which
regained in later day hours. However, the
variation in bee density might be due to
variation in different climatic environments in
different parts of the worlds (Parker, 1981;
Satyanarayana and Seetharam, 1982).
Foraging behavior of honey bees varied during
different times of the day as observed by du
Toit (1988) that activity start at early morning
and peak observed between 9:00-10:00 hours.
Present results are also in confirmation with
Nderitu et al. (2008) who reported peak activity
of Apis and non-Apis bees between 1000 to
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1400 hours. However, variation in foraging
numbers at variable time of the day were also
observed suggesting presence of nectar and
pollen in flower heads and unfavorable high
temperature (Free, 1964; Paiva et al., 2003;
Schinohara et al., 1987) with variation in the
most frequent visitors for pollination including
X. fenestrate, X. olivacea and Ceratinia
laevifrons and Phaseolus vulgaris (Kingha et
al., 2012; Moalif and Al-Azzawi, 1989).

Present study showed that A. mellifera visited
more number of flowers per minute compared
toX. fenestrate. High visitation rate of both
species has previously been observed and
variation might be due to food availability,
nectar content, temperature and relative
humidity as well as rainfall (Sing et al., 1999).
However, relative higher visitation rate (10.45
and 9.42 flowers per minute) of carpenter bee
was observed by Kingha et al. (2012). This
might be due to competition of various insects
looking for same resources and the ability to
carry the nectar and pollen load
capacity.Higher visitation rate in bean flower
compared to sunflower might be due to less
available food resources in bean flower
requiring more visitation than on sunflower
heads (Tchuenguem et al., 2007).

Variable time spent by A. mellifera has been
previously observed (Landrige and Goodman,
1974). Another indigenous honeybee species,
A. cerana spent 52.98 seconds /sunflower
head (Sing et al., 1999) and an important
pollinator of brassica rapeseed (Brassica
campestris L. var. toria) (Murell and Nash,
1981). Variation may be due to amount of
nectar present in flower heads. Presently X.
fenestrata spent 66.65 to 68.19 seconds on
flower head during single visit lies in range of
1-5 minute observed by Glaiim et al. (2008).
Flower size also has impact on visitation stay
time suggesting food availability and flower
size and orientation (Kingha et al., 2012).

This study showed that bee pollination has
positive influence on head diameter, total
number of seeds, seed filling percentage and
100 seed weight of sunflower confirm findings

24

of previous studies indicating maximum
number of seeds per head, seed weight, seed
setting and filing %age and oil contents of
sunflower from open and honeybee pollination
compared to insect restricted sunflower heads
(Calmasur and Ozbek, 1999; Hoffman and
Wittman, 1987; Meynie and Bernard, 1997).
Moreti et al. (1996) found higher number of
seeds per head, seed weight and seed setting
percentage (579.3, 41.2g and 82.4%) during
first and (457.0, 23.4 g, 79.7% ) second trial
from sunflower heads having access of insect
visitors than caged plants (81.5, 2.2 g ,1.2%
and 111.9, 3.2 g, 28.5%) where insects were
denied. Likewise, Kumar and Singh (2003)
noticed maximum filled seeds per capitulum
(728), seed filling percentage (75.5%) and
1000 seed weight (55.9 g) from hand plus
insect pollinated heads compared to open and
self-pollination.

CONCLUSION

Sunflower capitulum in bloom is highly
attractive to various insect species especially
those belonging to Hymenoptera and
Lepidoptera. It is also evident that flower
visitation by A. mellifera increased sunflower
yield (total number of seeds, seed filling
percentage, seed  weight). Behavioral
interaction of non-Apis bees has indirect effect
on crop Yyield, possibly through improving
efficiency of A. mellifera. Hence, conservation
of bee species by encouraging increased
forage crops in the vicinity of cropped areas
and avoidance of insecticide application during
flower head stage of sunflower to achieve the
pollination services of naturally existed insect
pollinators  for  higher crop vyield s
recommended.
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Importance of Bees on the Pollination of Red Clover (Trifolium pratense L.)
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oz

Onemli bir yem bitkisi olan gayir iiggiilii (Trifolium pratense L.)’niin ana vataninin Anadolu veya
Anadolu’yu da igerisine alan kara pargasi oldugu belirtilmektedir. Yabanci dollenmeye gereksinim
duyan bu bitkinin tozlagmasinda etkili olan an tiirleri ele alinmigtir. Daha 6nceki ¢alismalar ve yazar
tarafindan siirdiirillen gozlemler 1siginda bal arisina ek olarak 80’den fazla an tiriiniin gayir tiggulii
ciceklerini ziyaret ettigi belirlenmistir. Bunlar arasinda en 6nemli grubu bambul (Bombus spp.) arilar
olusturmaktadir.

Anahtar Kelimeler: Cayir ti¢cgdiilii, Trifolium pratense, Arilar, Apoidea, Tozlasma

ABSTRACT

Red clover (Trifolium pratense L.) as one of the important forage crops has been originated in
Anatolia or area including Anatolia as it was determined. Here bee species were evaluated for
pollination of the red clover that requires bee pollination. In addition to studies and observation in
the light of that had been made by the author that 80 more species visiting red clover was
determined. Bumble bees (Bombus spp.) constitute the most efficient group of the bees.

Key Words: Red clover, Trifolium pratense, Bees, Apoidea, Pollination

EXTENDED ABSTRACT

Introduction:Red clover (Trifolium pratense L.) is an important forage crop for pasturage, hay and green
manure, and is reported to be valuable for livestock and poultry. It also has long been used as a rotation crop
increasing soil fertility due to its ability to fix nitrogen. Additionally, red clover has been widely used in folk
medicine.

The cultivation of red clover was possibly originated from Anatolia and currently, it has 4 million hectares
distribution ranges (Riday, 2010). Red clover is a cross pollinated plant species and has a high self-
incompatibility to prevent self-fertilization, and hence a critical factor affecting seed production is pollination.
Therefore, in general, the low seed yield has been attributed to inadequate pollination, low fertility and
irregularity during the development of seeds. The dependence of red clover flowers on bees to effect cross-
pollination has been well established at the beginning of 1900s. Then hundreds of studies have been
conducted related to the pollination of red clover in various parts of the temperate climate region. In Turkey
Ozbek (1980) conducted a research on the pollination of red clover in Erzurum and neighboring provinces
(eastern Anatolia); number of seed per head was 0-5 (0,2) in caged plots excluded from bees, whereas in
plots open for bee visiting were 22-159 (78). So as many other researchers emphasized bees are the
primary pollinators of red clover.
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Important bee pollinators: Ozbek (1980) detected more than 80 bee species in the various genera and
families visiting red clover flowers in East Anatolia Region (Table 1.). Among them bumble bees (Bombus
spp.) were the most abundant species visiting red clover flowers, comprising about 70% of the collected
individual bees. Indeed there is high diversity and abundance of bumble bees in Turkey, particularly in
eastern part of the country (Ozbek, 1983,; Rasmont et al., 2009). More than 20 bumble bee species were
recorded visiting red clover flowers. Of which, Bombus argillaceus (Scopoli), B. armeniacus Radoszkowski,
B. hortorum (L.), B. incertus Morawitz, B. soroeensis (F.), and B. sylvarum (L.) were the most encountered
and abundant species. Then these species could be considered to be the most efficient pollinators of red
clover in Turkey.

Honey bee, Apis mellifera L. comprised 2% of the individuals of the collected bees. May be one of the main
reason for such low foraging honey bees on red clover is not presence of honey bee hives in or beside the
red clover field. Bee colonies were more than two thousand meters far from the experimental field. In fact,
Peterson et al. (1960) noted that the honey bee abundance and red clover seed yield decreased with the
increased distance between the red clover field and apiaries. Thomas (1951) and others had similar results.
Another reason is the competition; abundance of various more attractive plants for honey bees in the vicinity
of the research area, such as sainfoin (Onobrychis viciifolia Scop), white sweet clover (Melilotus albaDest.),
yellow sweet clover (M. officinalis L.), and white clover (Trifolium repens L.). Also certain weeds were very
abundant: Cirsium arvence L., Carduus nutans L. and several different weeds pecies. By taking into
considerations the results of this study should not be considered that honey bee is less valuable for the
pollination of red clover in Turkey. As in many other countries honey bees are regular visitors to the red
clover. Eastern Anatolia may not be suitable for red clover seed production. | would think particularly, Central
Anatolia is favorable for this purpose.

In addition to above mentioned bumble bees, Ozbek (1980) detected some solitary bees visiting red clover in
the eastern part of the country (Tabel 1). Among them Andrena flavipes Panzer, A. labialis (Kirby), Melitturga
clavicornis (Latreille), Melitta leporine Panzer, Eucera cinerea Lepeletier, E. hungarica Friese, Anthophora
guadrimaculata (Panzer), and A. aestivalis (Panzer) were efficient pollinators of red clover.

Conclusion:Although most of the growers in Europe and USA rent honey bee colonies for red clover seed
production unfortunately, very few growers rent colonies for pollination in Turkey. Even, in certain states of
the USA commercial bumble bee colonies purchased for this purpose (Rao and Anderson, 1910). As a
result, data from my earlier study (Ozbek, 1980) and observations in the field showed that adequate
pollination could be achieved in red clover seed production in Turkey by bumble bees, some solitary bees
and honey bees. In order to get high yields depend on protection of indigenous bee pollinators through
conservation of habitats that provide nesting sites. Moreover, | strongly emphasize that Turkish red clover
seed growers should rent bee hives for pollination of red clover as did many growers in various countries.

GiRiS
Ulkemiz, diger birgok bitki tirlerinde oldugu
gibi Uggul (Trifolium) turleri yéninden de

dinya genelinde 4 milyon hektar ekim alanina
sahiptir (Riday, 2010).

Gayir Uggullu, verimi dusik olan dogal

olduk¢a zengin durumda olup 90’dan fazla tur
bulunmaktadir (Davis, 1970). Bunlar arasinda
cayir uggulu, cok onemli bir yem bitkisi olup
Ulkemizde oldugu kadar hemen tim iliman
iklim bdlgelerindeki Ulkelerde de c¢ok deger
verilen bir yem bitkisidir (Tosun, 1971; Taylor,
2008; Boller ve ark., 2010). Bu o6nemli
baklagiller yem bitkisinin anavatani, Anadolu
veya Anadolu’yu da igine alan kara pargasi
(Taylor ve Smith, 1980) iken gunumuzde

¢ayirlarin 1slahinda oldugu kadar, yapay gayir
alanlarinin olusturuimasinda da genis capta
kullaniimaktadir.  Yalniz  ekilebildigi  gibi
bugdaygiller ve diger bazi yem bitkileri ile
karigik da ekilebilmektedir (Tosun ve ark.,
1980; Wyngaarden ve ark., 2015). Cayir
Ucgula, diploid ve  tetraploid  olarak
kullaniimakta, tetraploid olanlarda ot verimi
yuksek olmasina kargin tohum verimi tozlagsma
ve dollenmedeki kimi zorluklar nedeniyle dusuk
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olmaktadir (Taylor ve Quesenberry, 1996;
Vleugels ve ark., 2015). Ulkemizde genelde
diploid c¢ayir Ucgull cesitleri yaygin olarak
yetistiriimektedir. Ancak her ikisinde de diger
bircok yem bitkilerinde oldugu gibi tohum
temini 6nemli bir sorun olarak yetistiricinin
karsisina ¢ikmaktadir.

GCAYIR UGGULUNDE TOZLASMA

Dinya genelinde bitki tdrlerinin  2/3’G
ureyebilmek icin tozlasmaya gereksinim
duymaktadir (Ollerton ve ark., 2011). Cayir
Ucguld, kendine kisir (self-steril), yani yabanci
dollenmeye (cross- pollination) gereksinim
duyan bir bitkidir; polenlerin bir bagka bitkiden
alinip tozlasmanin yapilacagi gicege tasinmasi
ve disicik (stigma) tepesine ulastiriimasi
gerekmektedir. Bu nedenledir ki bir¢cok bitki
tirlerinde oldugu gibi cayir ucgulinde de

tohum dretiminin  arzu edilen duzeyde
olabilmesi igin tozlasma ve onu izleyen
dollenmenin  en Ust dluzeyde olmasi
gerekmekte, bu oOnemli islevi de arilar

gerceklestirmektedir. Bu konu ile ilgili dinyanin
degigik Ulkelerinde gectigimiz yuz vyilin
baglarindan gunumuize degin ¢ok sayida
arastirmalar yUrutilmustar (Williams, 1925;
Martin, 1938; Woodrow, 1952; Akerberg ve
Stapel, 1966; Bohart, 1957; Forster ve
Hardfield, 1958; Hawkins, 1958, 1961; Vare,
1960; Valle ve ark., 1962; Free, 1965; 1993;
Palmer-Jones ve ark.,, 1966; Dennis ve
Haas,1967:1977; Ozbek, 1980; Meglic ve
Smith, 1992; Steiner ve Alderman, 2003).

Cayir Uggulunde gicekler kdmeg halinde olup
bir kdmecgte 50-200 (ortalama 140) gicek
bulunmakta ve c¢iceklerin acilmasi tabandan
yukari dogru olmaktadir. Ortadaki kdmeg,
yanlardakine oranla daha fazla ¢igek
icermektedir. Bir komegteki ciceklenme 6-10
glinde tamamlanmakta ve bir bitki birka¢ hafta
cicekli kalabilmektedir (Free, 1993). Cicek

actiktan  itibaren  2-4  gun igerisinde
tozlagsmanin gerceklesmesi gerekmekte,
zaman ilerledikge cicedin dollenme glcu

zayiflamaktadir (Free, 1965). Bu nedenledir ki,
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giceklenme esnasinda ari faaliyetinin yogun
olmasi ¢ok dnemli olmaktadir.

Cayir tggulinde tozlasma mekanizmasi piston
tipindedir. Cayir dcgulli cicegine konan ari,
kendi agirhigi ve davraniglari ile kayik¢cik ve
kanatciklara basing yapmakta ve kayikgik
icerisinde bulunan erkek ve disi organlarin
digari  gilkmasini  saglamaktadir  (tripping,
serbest kalma). Bu esnada anther tupu ve
disicik tepesi arinin basinin alt kismina
degmekte, buraya oOnceden tutunmus olan
polenler, nemli ve yapiskan olan disicik
tepesine yapismakta ve tozlasma olayi
gerceklesmektedir. Ari bu cicedi terk ettikten
sonra yonca bitkisinin aksine (Ozbek, 2008)
erkek ve disi organlar tekrar kayikgik icerisine
yerlesmektedir (Bohart, 1957; Ozbek, 1980).
Disicik tepesine ulasan polen hava kosullarini
bagli olarak 18-50 saat icerisinde ¢cimlenmekte
ve olusan ¢im borusu ¢gicek tabaninda yer alan
yumurtaliktaki yumurtay! doéllemektedir (Free,
1993).

Ozbek (1980)in slrdirdigu calismada ari
ziyaretine serbest birakilan parsellerde bir
kdmegteki tohum sayisi 22-159 (78) olmasina
karsin, kafes icerisine alinarak ari ziyaretinin
engellendigi parsellerde bir kdmegcteki tohum
sayisi 0-5 (0,2) olarak saptanmistir. Williams
(1925) yaptigi benzer galismada 1790 kémeci
tilbent bezi ve kafes teli kullanarak ari
ziyaretinden tecrit etmis ve sadece 31 tohum
elde edebilmigtir. Woodrow (1952) ve Free
(1965) cayir Uggulinde tohum baglamanin
tamamen ar faaliyetine bagh oldugunu,
giceklenmenin baglamasi ile birlikte ar
faaliyetinin de basladigini vurgulamaktadirlar.

TOZLASMADA ETKILi OLAN ARI TURLERI

Arilar, Hymenoptera takiminda Apoidae Ust
familyasinin  Apiformes grubunu olusturan
bdceklerdir (Brothers, 1975; Michener, 2007).
Ulkemizde, hatta diinyanin degisik ulkelerinde
ar1 dendigi zaman akla hemen bal arisi (Apis
mellifera L.) gelmekte ise de bal arilari disinda
degisik familyalara bagh 20.000 civarinda ari
tird bulunmaktadir (O’'Toole ve Raw, 1991;
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Michener, 2007; Michez ve ark., 2012). Her yil
da yeni tanimlanan tirler diinya ari faunasina
katiimaktadir. Bal arilari (Apis spp.) disindaki
ari turleri “yaban arilar” olarak
nitelendiriimektedir. Beslenmeleri ve bitkilerin
tozlasmasindaki énemleri géz 6nlne alinarak
dillerinin (glossa) uzun veya kisa oluslar
yonunden, “kisa dilli arilar” ve “uzun dilli
arillar” olarak da kabaca iki guruba ayirmak
midmkin  olmaktadir.  Ari familyalarindan
Colletidae, Halictidae, @ Andrenidae ve
Melittidae kisa dilli olanlari, Megachilidae ve
Apidae familyalari ise uzun dilli arilar
olusturmaktadir (Free, 1993). Uzun dilli arilar,
korolla tlpu (gicek bogazi) uzun olan

ciceklerden rahatca bal6zu (nektar)
alabilmektedirler.
Ulkemiz, yaban arisi tirlerindeki gesitlilik

yonunden dinyanin en onemli ydrelerinden
birisini olusturmaktadir. Bal arilari yaninda gok
degisik yaban arisi turleri de gayir tg¢gulini
ziyaret etmektedir. Birgok arastiricilar, bu
konuda c¢ok sayida calismalar yuritmas ve
basta bambul (Bombus spp.) arilari olmak
Uzere degisik tlrlere ait yaban arilarinin gayir
Ucguluna ziyaret ettiklerini ve tozlagsmadaki
Onemlerini ortaya koymuslardir (Hawkins,
1956; Bohart, 1957; Anasiewicz ve
Warakomska, 1976; Tasei ve ark., 1978;
Ozbek, 1980; Holm, 1984). Ulkemizde ilk ve
tek calisma olarak nitelendirebilecegimiz
Ozbek (1980) tarafindan Dogu Anadolu’da
surdurilen arastirmada; degisik familya ve
cinslere bagli 80'den fazla ari tarinin cayir
Ucgulina ziyaret ettigi belirlenmistir (Tablo 1).
Familyalara gore bunlar:

Halictidae:

Ozbek (1980)'in galisgmasinda; bu familyaya ait
17 kadar yaban arisi tirindn cayir ug¢gulinu
ziyaret ettigi, bunlarin toplam arlarin %4’Gna
olusturdugu belirtiimektedir (Tablo 1). Tespit
edilen tdrlerin yogunluklarinin ¢ok dusuk
oldugu Dbelirtiimekte ve c¢ayir ucggulunin
tozlagsmasindaki etkilerinin sinirli  olabilecegi
vurgulanmaktadir. Anasiewicz and

Warakomska  (1976) benzer  galigsmayi
Polonya’da yapmis ve 22 tir saptamiglardir.
Bu arastiricilar da belirledikleri tarlerin
populasyonlarinin  disik olduguna isaret
etmektedirler.

Andrenidae:

Bu familyada Ozbek (1980) iki cinse ait 14
tarin cayir U¢gulu ciceklerini ziyaret ettigini
tespit etmigtir. Bunlar toplam ari
populasyonunun %7,6’sini olugturmaktadir. Bu
familyada tir sayisi az olmakla birlikte
yogunluk Halictidae tirlerine oranla daha fazla
olmaktadir. Saptanan tlrler arasinda Andrena
flavipes Panzer, A. labialis (Kirby) (Sekil 1),
A.numida Lepeletier, A. ovatula (Kirby), A.
dorsata (Kirby) ve Melitturga
clavicornis (Latreille) (Sekil 2) gibi tirlerin
digerlerine oranla daha sik rastlanan tdrler
olduklari vurgulanmaktadir. Fransa’da bu
konuda vyapilan calismada; A. labialis, A.
ovatula ve M. clavicornis turlerinin gayir tggulu
ve ak Uucgllin tozlasmasinda etkili oldugu
belirtiimektedir (Tasei ve ark., 1978).

Melitturga cinsine giren turlerde dil digerlerine
oranla daha uzun oldudu i¢in tozlagsmada daha
etkili olmaktadirlar. Uzun yillara dayali olarak
arazide yaptigim goézlemlerde M. clavicornis
tirinin basta yonca olmak tUzere hemen tim
Fabaceae familyasina bagli yem bitkilerinin

tozlagmasinda onem tasidigi gozlenmistir.
Ulkemiz igin ¢ok Onemli bir ar tarGdir.
Anasiewicz and Warakomska  (1976)

Polonya’da gayir Gggulunin tozlayicilari olarak
saptadiklari Andrena tirler arasinda Utlkemizde
tespit edilen A. carbonaria (L.), A. flavipes ve
A. labialis tdrlerinin bulundugu goériimektedir.

Burada bir hususu vurgulamak gerekir ki,
ulkemiz diger ar turlerinde oldugu gibi
Andrenidae familyasi, Ozellikle de Andrena
cinsi yéninden cok zengin (Ozbek, 1976;
Hazir ve ark., 2014) olmasina karsin c¢ayir
dcgulini az sayida tarin ziyaret ettigi
gorulmektedir.
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Tablo 1. Turkiye'de Cayir Ugguilii (Trifolium pratense L. Y'nii Ziyaret Eden Ari Tirleri (Bees visiting red clover

(Trifolium pratense L. ) in Turkey

Halictidae

Hoplitis carinata (Stan.)

Bombus terrestris L.

Rhophites canus Evers.

Hoplitis erzurumensis Tkal.

Bombus barbutellus (Kr.)

Sphecodes gibbos (L.)

Anthidium cingulatum Latr.

Bombus maxillosus Klug

Systropha planidens Gir.

Anthidium diadema Latr.

Tribe Apini

Lasioglossum calceatum Scop.

Anthidium oblongatum Latr.

Apis mellifera L.

Lasioglossum discum (Sm.)

Anthidium punctattum Latr.

Lasioglossum xanthopus K.

Apidae

Halictus fulvipes Klug)

Xylocopinae

Halictus quadricinctus (F.)

Xylocopa iris(Christ)

Halictus quadrinotatus Kr.

Xylocopa valga Gerst.

Halictus leucognathus Morice

Xylocopa violacea (L.)

Halictus tetrazonianellus St.

Apinae

Halictus patellatus Mor.

Tribe Eucerini

Halictus pollinosus Sich.

Eucera cineraria Evers.

Halictus sajoi Blit.

Eucera helvola Klug

Halictus scabiosae (Rossi)

Eucera longicornis (L.)

Halictus sexcinctus (F.)

Eucera interpunctata Bar.

Halictus simplex Blit.

Eucera pollinosa Sm.

Andrenidae

Eucera tuberculata F.

Andrena bicolor F.

Eucera hungarica Friese

Andrena carbonari L.

Tetraloniella ruficornis (F.)

Andrena cordialis Mor.

Tetraloniella dentata (Germar)

Andrena flavipes Pan.

Andrena labialis (Kr.)

Tribe Anthophorini

Andrena melonata War.

Anthophora aestivalis (Pan.)

Andrena numida Lep.

Anthphora quadrimaculata(Pan)

Andrena ovatula Kr.

Tribe Bombini

Andrena oulskii Rad.

Bombus argillaceus (Scop.),

Andrena scita Ever.

Bombus hortorum (L.),

Andrena soror Dours

Bombus portschinsky Rad.,

Melitturga clavicornis (Latr.)

Bombus incertus Mor.,

Melitturga pictipes Mor.

Bombus niveatus Kriech. ,

Melitturga praestans Gir.

Bombus fragrans (Pallas),

Melittidae

Bombus subterraneus (L.),

Melitta dimidiate Mor.

Bombus armeniacus Rad.

Melitta leporina Pz.

Bombus humilis llliger

Dasypoda hirtipes (F.)

Bombus laesus Mor.

Megachidae

Bombus mesomelas Gerst.

Megachile analis Nyl.

Bombus mlokosievitzii Rad.

Megachile lagapoda (L.)

Bombus pascuorum (Scop.)

Megachile maritime (Kr.)

Bombus persicus Rad.

Megachile pacifica Pz.

Bobus pomorum (Pan.)

Megachile parietina Geof.

Bombus ruderarius (Muller)

Osmia difficialis Mor.

Bombus sylvarum (L.)

Osmia nigrohirta Fr.

Bombus apollineus Skor.

Osmia ozbeki Tkal.

Bombus soroeensis (Fab.)

Bombus lucorum (L.)
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labialis

Sekil 1.Andrena
(Kirby).https://www.google.com.tr/search?g=an
drena+labialis&tbm=isch&tbo=u&source=univ&
sa=X&ved=0ahUKEwixr42WpPPYAhVMYIAK
HfAsDeEQsAQIMw&biw=1366&bih=588

Sekil 2. Melitturga clavicornis (Latreille) (J. S.
Ascher ve Hikmet Ozbek, Erzurum)

Melittidae

Kiguk bir familya olan Melittidae tlkemizde 25 tirle
temsil edilmektedir (Ozbek, 2014). Bunlardan
Melitta leporina Panzer, M. dimidiata Morawitz ve
Dasypoda hirtipes (Fabricius) turlerinin  gayir
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Ugglliini  ziyaret ettigi  belirtimektedir (Ozbek,
1980). Melitta leporina (Sekil 3) ve D. hirtipes’in
dier ture oranla daha fazla yogunluk
olusturmaktadir. Tasei ve ark., (1978) M.
leporina’nin Fransa’da gayir tg¢guli ve ak Gggllin
tozlasmasinda 6nemli olduguna isaret etmektedir.
Nitekim Ozbek (2014) M. leporina’nin lkemizde en
yaygin rastlanan yaban arisi tdrlerinden birisi
oldugunu, énemli yem bitkilerinden yonca, korunga,
gayir Ugglll ve ak uggulin gigeklerini sikga ziyaret
ettigini belirtmektedir. Bu tiir de M. clavicornis gibi
Ulkemizde birgok kiltir bitkisinin tozlasmasinda ¢ok
onemli olan bir tirdir. Birgok ari turlerinin aksine
urkek degildir ve bir gicekten digerine sakin bir
sekilde gegmektedir.

Megachilidae

Megachilidae degisik cinsleri iceren buyuk bir
familya olup Ulkemizde yiksek dizeyde bir cesitlilik
gOstermekte ve tlr sayisi 400'U gecmektedir
(Ozbek,2013a, 2013b, Ascher and Pickering,
2017). Megachile (Sekil 4), Osmia (Sekil 5), Hoplitis
ve Anthidium (Sekil 6) cinslerine bagh degisik
turlerin ¢ayir dggulini ziyaret ettigi belirtiimektedir
(Ozbek,1980). Bu arilarin uzun dilli olmalari gigek
bogazindaki nektara ¢ok kolay ulagmalarina olanak
tanididi icin hem nektar hem de polen toplarken
tozlasmada etkili olmaktadirlar. Ayrica bu turler,
genelde digerlerine oranla oldukga fazla yogunluk
olusturmaktadir. Sunu vurgulayabiliriz ki
Megachilidae tirleri ¢ayir t¢gulinin tozlasmasinda
bambul (Bombus spp.) arilarindan sonra en etkili
tozlayicilar durumundadir.

Benzer sekilde, Akerberg ve Stapel (1966)
Megachile ve Osmia cinslerine bagh turlerin cayir
Ucgllinin  tozlagsmasinda 6nemli  oldugunu
belirtmektedirler. Diger taraftan, tlkemizde bulunan
ve yoncanin tozlasmasinda o©nemine deginilen
yillarca 6nce Amerika’da kdltire alinip ginimizde
birgok  Avrupa Ulkelerinde de yoncanin
tozlasmasinda kullanilan Megachile rotundata
Fabricius’'un da cayir uggulinin tozlasmasinda
etkili olduguna isaret edilmektedir (Holm, 1984).
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Sekil 3. Melitta leporina (Panzer ).
https://www.google.com.tr/search?q=bee+images+
Melitta+leporina&tbm=isch&tbo=u&source=univ&sa
=X&ved=0ahUKEwjFq5yVpvjYAhVBDuwKHZRICd
AQsAQIIw&biw=1366&bih

Sekil 4. Megachile sp.
(https://www.google.com.tr/search?g=Megachile+b
ees+pictur&tbm=isch&tbo=u&source=univ&sa=X&v
ed=0ahUKEwjKy53LgPPYAhWEECwWKHfyzDh0OQs
AQIKQ&biw=1366&hbih=588)
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Sekil 5.0smia sp.
(https://www.google.com.tr/search?g=5.+Osmia+sp
+picturs&tbm=isch&tbo=u&source=univ&sa=X&ve
d=0ahUKEw;j07-
2qvPYAhXGkSwWKHaPLD6AQSAQIKQ&hiw=1366&
bih=588)

Apidae

Buyuk bir familya olan Apidae degisik altfamilya,
¢cok sayida cins ve bunlara baglh binlerce turu
icermektedir (Michener, 2007). Uzun dilli arilar
olduklari icin cicek bogazindaki nektara kolayca
ulagabildikleri gibi bir¢oklari da ¢cok hizli hareket
eden arilardir. Bu yuzden belirli bir zaman diliminde
daha fazla gigegi ziyaret edip tozlasmada ¢ok daha
etkili olmaktadirlar. Xylocopinae, Nomadinae ve
Apinae olmak Uzere Ug¢ altfamilyadan olusan Apidae
(Michener, 2007) icerisinde c¢ok sayidaki degisik
turler, cayir Gggulinin tozlagmasinda biylk dnem
tasimaktadir. Ulkemizde Xylocopinae
altfamilyasinin énemli bir cinsi olan ve genelde
yumusak dokulu odunlarda yuva vyaptiklar icin
odun anlant veya marangoz arilari olarak
isimlendirdigimiz Xylocopa'ya ait 10 kadar tur
bulunmaktadir  (Ozbek  (2013c).  Bunlardan
Xylocopa valga Gerst, X. violacea (L.) (Sekil 7) ve
X. iris (Christ) tdrleri cayir UGggUlinid ziyaret
etmektedir. Her ¢ tur de ulkemizde yaygin bir
sekilde bulunmaktadirlar.
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Sekil 6.Anthidium sp.
(https://www.google.com.tr/search?q=6.+Anthidium
+sp.&tbm=isch&tbo=u&source=univ&sa=X&ved=0a
hUKEwj_qvj8yvXYAhWQ16QKHWgeCOQQsAQIIw
&biw=1366&bih=637)

Benzer sekilde Hulejt and Gutowsk (2016) X.
valga’'nin Polonya’da yonca (Medicago sativa L.) ve
gayir ucguli gibi ekonomik 6nemi olan birgok

bitkinin tozlasmasinda onem tasidigini
vurgulamaktadir. Xylocopa turlerinin iri  yapili
olmalari  kaylk¢gik ve kanatciklarin  kolayca
acilmasini  saglamaktadirlar. Ayrica bu tirler,

agaclik alanlara yakin olan sahalarda yogunluk
olusturduklari i¢in bu yorelerdeki ekim alanlarinda
daha ¢ok etkili olmaktadirlar.

Apinae altfamilyasina bagh Eucerini triblstne giren
10 kadar tur, cayir UggUlu gigeklerini ziyaret
etmektedir (Ozbek, 1980). Bunlar arasinda Eucera
cineraria Eversmann ve E. (=Tetralonia) hungarica
Friese (Sekil 8) daha yodun ve cayir lggulinin
tozlasmasinda daha etkili tirlerdir. Benzer sekilde,
Tasei ve ark., (1978) Fransa’da Eucera longicornis
(L.) ve E. clypeata Erichs turlerinin ¢cayir tggulu ve
ak dggulin tozlasmasinda ©6nemli oldugunu
vurgulamaktadirlar. Eucerini igerisinde yer alan
Anthophora quadrimaculata (Panzer) ve A.
aestivalis (Panzer) tarleri de cayir Gggulinin
tozlasmasinda 6nem tasimaktadir.

Sekil 7..Xylocopa violacea
(L.).(https://www.google.com.tr/search?q=xylocopa
+violacea&sa=N&tbm=isch&tbo=u&source=univ&v
ed=0ahUKEwiL2qfP8fXYAhXFDSwWKHRffAOw4Ch
CwBAgm&biw=1366&bih=637)

Sekil 8.Eucera (=Tetralonia) hungarica Friese.
(https://www.google.com.tr/search?q=bee+images+
Eucera&tbm=isch&tbo=u&source=univ&sa=X&ved
=0ahUKEwIC-)

Apinae igerisinde tek bir cinsle (Bombus) temsil
edilen Bombini tribusu “Bambul arilari”’nin hemen
tamami cayir G¢gllind ziyaret eden en dnemli ari
gurubunu olusturmaktadir. Bunlar, genelde iri yaplili,
¢ogu uzun dilli arllardir. Dinya genelinde 250°’den
fazla (Ascher ve Pickering, 2017), tlkemizde ise 50
civarinda bambul arisi tiri bulunmaktadir (Ozbek,
1983; Aytekin ve Cagatay, 2003; Rasmont ve ark.,
2009).
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Cayir uggulinin tozlasmasinda bambul arilarinin
6nemi uzun yillar énce batih bilim adamlarinin
dikkatini ¢ekmistir. Cayir Uggulinin 1800’lerde
Avrupa’dan Yeni Zelanda'ya ithal edilmesinden
sonra, tohum Uretiminde basarili olunamamasi
sonucu, bazi bambul ari tirleri (Bombus ruderatus
Fabricius, B. terrestris L.,B. subtarraneus
latreillellus Kirby ve B. hortorum L.) Avrupa’dan
Yeni Zelanda’'ya goétirilmis ve bunlarin dodada
yerlesip ¢ogalmasi gergeklestiriimistir (Montgomery,
1951; Gurr, 1974). Bu turlerin yerlesmesinden
sonra gayir Ug¢guli tohum dretiminde ¢ok buyuk
basarilar saglanmistir. Daha sonra ayni tirler, Yeni
Zelanda’dan Sil’ye ithal edilerek oraya da
yerlesmeleri saglanmisgtir (Arretz ve Macfarlane,
1986). Bambul arlarinin  c¢ayir  Gggilindn

tozlasmasindaki 6nemi ile ilgili olarak1900’lerin
baslarindan ginimuze kadar ¢ok sayida calisma
yapilmistir (Williams, 1925; Hawkins, 1956, 1958,
Vare, 1960; Bohart, 1957, Free,1965; Plowright ve
Hartling 1981; Rao ve Stephen, 2009).

Sekil 9.Bombus

argillaceus (Scopoli).https://www.google.com.tr/sea
rch?q=Bumble+bees+pictures&tbm=isch&tbo=u&so
urce=univ&sa=X&ved=0ahUKEwjK8b7_p_bYAhXF
COwWKHSZzhAIsQsAQIMA&biw=1

Ulkemizde Ozbek (1980) tarafindan sirdrilen
¢alismada; 20’den fazla bambul an tirindn cayir
Ucgulunl ziyaret ettigi, bu tdrlerin cayir Gggulint
ziyaret eden toplam ar bireylerinin  %70’ini
olusturdugu saptamistir (Tablo 1). Bunlar arasinda;
Bombus argillaceus (Scopoli) (Sekil 9), B.
armeniacus Rad. (Sekil 10), B.incertus Mor. (Sekil
11),B.sylvarum (L.)  (Sekill2) ve B.soroeens
(F.)(Sekil 13) digerlerine oranla ¢ok daha ylksek
populasyon olusturmaktadirlar. Bu turlerin uzun dilli
ve iri yapih olmalari yaninda, dakikada ziyaret
ettikleri ¢icek sayisinin olduk¢a ylksek olmasi,
ayrica dusuk sicaklikta, hatta hafif giseli havalarda
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dahi faaliyet gOstermeleri ¢ok énemli tozlayicilar
(polinatdr) olmalarina olanak tanimaktadir. Bambul
arilari arasinda Bombus terrestris L. ve B. lucorum
(L.) cayir uggulini dusuk dizeyde ziyaret eden
turler ise de birincisi duslik rakimda ve daha gok
aclk alanlarda, ikincisi ise yuksek rakimda ve
alanlarda daha

kismen agaclk
goriimektedirler.

yaygin

Sekil 10.Bombus armeniacus
(Radoszkowski).https://www.google.com.tr/search?
g=Bombus+armeniacus&tbm=isch&tbo=u&source=
univ&sa=X&ved=0ahUKEwig357_4ffYAhVR_qQKH
YbQAVAQsAQIIw&biw=1366&bih=637

Sekil 11.Bombus incertus Morawitz.
(https://www.google.com.tr/search?q=Bombus+ince
rtus&tbm=isch&tbo=u&source=univ&sa=X&ved=0a
hUKEwiInIPL5ffYAhUCzaQKHdv4BzsQsAQIJw&bi
w=1366&hih=588)

Polonya'’da benzer bir galisma Anasiewicz and
Warakomska (1976) tarafindan yuratilmas, cayir
UcgllinG ziyaret eden 3647 bireyden 3024’niin
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bambul arilari oldugu saptanmistir. Bu konu ile ilgili
Bohart (1957)in yaptidi genis kapsamli literatur
taramasinda; bambul ari tirlerinin ¢ayir Gggulinin
tozlasmasinda en etkili ar tdrleri oldugu
vurgulanmaktadir. Ancak bambul arilari ile ilgili bir
hususu aciklamak gerekir; bunlarin
populasyonlarinda yillara gobre dalgalanmalar
olmaktadir. Nitekim Ozbek (1980) ¢alismasinda bu
durumu dile getirirken ¢ok 6nemli bazi tespitlere
isaret etmektedir: Bombus sylvarum,1976 yilinda
¢ok vylksek bir populasyona sahipken 1977'de
belirgin bir dislis géstermistir. Bombus armeniacus
1977'de artis goOstermis ve yakalanan Bombus
bireylerinin hemen vyarisini  olusturmustur. B.
incertus ve B.soroeensis ise 1978'de en sik
g6rulen tarler olmustur. Bambul arilarinda olumsuz
sayllabilecek bir diger durum da; kimi tdrler,
Ozellikle B. terrestris ve degisik turlere ait baz
bireyler, cicek bodazina hortumlarini sokup nektar
emmek yerine c¢icek bodazini tabana yakin bir
yerden mandibulalar ile keserek delik agmakta ve
dillerini buradan sokarak nektar almaktadirlar.
Bunlarin  tozlasmaya herhangi bir katkisi
olmamaktadir. Benzer durumu kimi zaman bal
arilarinda da gérmek mumkindir (Free,1993).
Bambul arilari ile ilgili su hususu da vurgulamak
gerekir ki, dinya genelinde oldugu gibi Ulkemizde
de bambul tirlerinin yogunluklarinda belirgin bir
azalma s6z konusudur (Goulson ve ark., 2008;
Ozbek, 2010).

Sekil 12.Bombus sylvarum (Linnaeus).
(https://www.google.com.tr/search?g=imagines+Bo
mbus+sylvarum&tbm=isch&tbo=u&source=univ&sa
=X&ved=0ahUKEwjQzdr17frY AhXIKOWKHXTIBjOQ
SAQIIw&biw)

Sekil 13.Bombus soroeensis (Fabricius).
(https://www.google.com.tr/search?g=Bombus+sor
oeensis&tbm=isch&source=iu&ictx=1&fir=2g-
xXD77VjQCnM%253A%252CJIzd1tV6Z-
VIFM%252C_&usg=__Y1JagtyAc6BCH7D)

Apinae alt familyasinin Apini tribusu igerisinde yer
alan balarisi (Apis mellifera L.) yabanci tozlasmaya
gereksinim duyan ¢ok sayidaki bitki tirinin
tozlagsmasinda etkili olan ari tirlerinin basinda
gelmektedir (Woodrow, 1952; Butler ve ark., 1956;
Morse ve Calderone, 2000). Cayir uggulinin
tozlasmasindaki etkisi konusunda arastiricilarin
bulgulari ¢ok eskilere kadar uzanmaktadir.
Gegctigimiz yuzyilin baslarinda Westgate ve Coe
(1915) sdrdurdikleri calismalarinda bal arisinin
cayir Ug¢gllinin tozlasmasinda az farkla da olsa
bambul arilarindan daha fazla etkili oldugunu
vurgulamaktadirlar. Gubin (1936) c¢ayir Gggulu
tohum uretim alanlarina Kafkas irki bal arisi
kolonilerini yerlestirdiginde daha o6nceki duruma
gore tohum veriminin U¢ kat arttigini tespit ettigini
belirtmektedir.

Benzer sekilde Pritsch (1966) ari kolonilerinin
yerlestirildigi alanlarda tohum verimini %30-220
oraninda arttigini gézlemistir. Free (1965) balarisi
ve bambul arilarinin gayir Gi¢ggllinin tozlasmasinda
ayni derecede etkili oldugunu vurgularken Palmer-
Jones ve ark. (1966) c¢ayir Uggulinin
tozlagmasinda bal arisi ve bambul arilarinin gok
blylk 6nem tasidiklarini belirtmekte ve bal arisinin
birgok ¢alismalarda bambul arilarindan daha etkili
olduguna deginmektedir. Holm (1972) metre
karedeki tohum sayisinin bal arisi ziyareti ile
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orantill olarak arttigini belirtirken yaklasik hektar
basina 3000 adet ariyi gectiginde artis oraninin
azaldidini  vurgulamaktadir. Jing (2017), hem
diploid hem tetraploid gayir Uggulinde balarisinin
ziyareti arttikga tohum baglamanin buna paralel
olarak arttigini belirtmektedir. Ancak Ozbek (1980)
tarafindan Dogu Anadolu’da yapilan calismada
(Ozbek, 1980); bal arisinin cayir tcgllini ¢ok
dusuk oranda ziyaret ettigi saptanmis, bal arisinin
cayir Ucgulini ziyaret eden degisik cins ve
familyalara ait 83 ari tlrune ait bireylerin %2’sini
olusturdugunu belirlemistir. Arastirici, bu oranin bu
denli dusuk olmasinda ari kolonilerinin ¢alismanin
yapildigi alandan uzakta olusunun (yaklasik 2000
m.) etkisi olabilecedine deginmektedir. Nitekim
Peterson ve ark., (1960) ari kolonilerini tarlanin
hemen yakinina yerlestirdiklerinde ar1 ziyaretinin
cok fazla, tohum veriminin de ylksek olmasina
karsin ar1 kolonileri 800 m uzaga tasindiginda ari
ziyareti ve buna paralel olarak tohum veriminin de
dustiguni  belirtmektedirler. Benzer sekilde,
Thomas (1951) ar kolonileri tarla kanarinda
oldugunda hektardan 77 kg tohum alirken
uzaklastinldiginda bu miktarin 40 kilograma
distigine deginmektedir. Braun ve ark., (1953)
surdurdikleri calismalarda; Uggll Uretim alani ile
kolonilerin bulundugu uzaklik 0-120 m oldugunda
1,7 metrekaredeki ortalama ar sayisi 15,6 adet,
tohum verimi 57,3 kg/ hektar iken, uzaklik 610-732
metreye cikarildiginda ayni alandaki ari sayisi
5,2’ye, tohum verimi de 11,1 kg/hektara dugmustar.

Ozbek (1980) bal arilarinin gayir Gggilini diisiik
oranda ziyaret etmelerinin nedenlerinden birisinin
de c¢evrede daha cekici bitkiler olan; korunga
(Onobrychis viciifolia), ak tas yoncasi (Melilotus
alba Dest.) sar tas yoncasi (M. officinalis (L.), ak
tcgul (Trifolium repence L.) vs. gibi bitkilerin yogun
bir sekilde bulunmasina atfetmektedir. Ayrica
yorede koygoéguren (Cirsium arvence L.) ve deve
dikeni (Carduus nutans L.) gibi yabanci otlar da
oldukca vyaygin durumdadir. Benzer sekilde
Peterson ve ark., (1960), ¢ayir Gg¢glli civarinda M.
alba bitkisi yogun olarak bulundugunda balarisinin
gayir Uggulinu cok disuk oranda ziyaret ettigini
belirmektedir. Bircok arastiricilar, bal arilarinin ¢ayir
Uggulinl ziyaretinin arttirllabilmesi igin civardaki
rekabet durumunda olan bitkilerin olmamasi
gerektigine isaret etmektedirler (Bohart, 1957;
Hegland, 2014). Dennis and Holm (1977) ise gayir
Ucgulinde cicek bogazinin (korolla tlpd) uzun
olmasi nedeniyle nektar aliminin zor oldudunu,
dogal kosullarda bal arilarinin genelde diger bitkileri
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tercih etme egiliminde olduguna deginmektedirler.
Benzer sekilde diplod cayir Ggglllleri tetraploid
olanlara gore bal arilar tarafindan daha ¢ok tercih
edilmektedir (Dennis ve Haas, 1967).

Ari guruplari igerisinde birgok yaban ari tdrleri,
parazit yasam sdrdurmektedirler. Bunlar polen
toplamayip kendi enerji ihtiyaglarini karsilamak
amaciyla giceklerden sadece nektar almaktadirlar.
Bu ar tdrleri, dislk oranlarda da olsa cayir
Ucgllini  ziyaret etmektedirler. Bu esnada
tozlasmada etkili olabilecek durumda iseler de,
normal yasam slrdurenlerle karsilastirildiginda
bunlarin tozlasmadaki etkileri gok sinirli olmaktadir.
Nitekim Danforth(1990), bazi bireysel yasama sahip
ari turlerinin yavrularini yetistirdikleri stire boyunca
her gin vicut agirliklarinin doért kati veya daha
fazla polen veya nektar tasidiklarini belirtmektedir.

SONUG VE ONERILER

Kaba yem acgiginin ileri boyutlarda oldugu
Ulkemizde; ¢ayir Uggull ve benzer yem bitkisi ekim
alanlarinin genigletiimesi 6nem tasimaktadir. Bunun
icin de cayir uggulli tohum dretiminde diger tarim
tekniklerinin tam olarak uygulanmasi yaninda,
tozlasmanin da en yuksek dizeyde olmasi zorunlu
olmaktadir. Bunun igin tohum Uureticisi durumunda
olan yetigtiricilerimizin asagida deginilen hususlari
g6z o6ndnde bulundurmalari ¢ok buydk &énem
tasimaktadir:

a. Cayir ugguli yabanci doéllenmeye gereksinim
duyan bir bitki olup tozlasma ve onu izleyen
déllenme tamamen ari faaliyetine baghdir.

b. Tozlagsma; balarisi ve basta bambul (Bombus
spp.) arillari olmak Uzere degisik yaban ari turleri
tarafindan gercgeklestiriimektedir.

C. Yaban arillarindan azami derecede
yararlanilabilmesi igin Uretim alanlarinin gok genis
sahalar halinde olmak yerine klgik alanlar (5-10
dekar) seklinde olmasi, tarlalar arasinda yaban
arilarinin yuva yapabilecegi bosluklar birakilmahdir.

d. Bal arlarindan azami derecede yararlanma
cihetine gidilmeli, bunun igin de ciceklenme ile
birlikte ari kolonilerinin Uretim sahalarinin yakinina
yerlestiriimesi  saglanmalidir.  Yani, arttk bati
Ulkelerinde oldugu gibi Ulkemizde de tozlasmada
kullanilmak amaciyla ari  kovani kiralanmasi
cihetine gidilmelidir. Brgdsgaard ve Hansen (2002)
Danimarka’da hektara 4-5 koloni 6énermektedirler.

U. An D. — U. Bee J. 2018, 18 (1): 28-41
http://dx.doi.org/10.31467/uluaricilik.427585



DERLEME MAKALESI / REVIEW ARTICLE

e. Cayir tgguld tohum Uretim alanlarinin civarinda
arilar icin daha gekici olan korunga, aygicegi, ak
ucgul gibi bitkilerin olmamasina O6zen
gosterilmelidir.

d. Yukarida belirtilen bilgiler 1siginda i¢ Anadolu
Bolgesi’nin cayir Ggguli tohum Uretimi icin ¢ok
uygun olacagi kanisindayim.
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APi TURIZM’IN TURKIYE’DEKI YERI VE ONEMI
Significance and Situation of Api Tourism in Turkey
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OzZET

Turizm, 6nceden sadece dinlenmek ve deniz, kum, giines ugliisiinden faydalanmak seklinde
algilanmakta ve bu dogrultuda gergeklestiriimekteydi.Giiniimiizde ise turizm, kapsam ve uygulama
bakimindan ¢ok farkli yonlerde gelisme gostermistir.Bunun sebebi, insanlarin deniz-kum-giines
liclemesine olan bakis a¢isinin degismesidir.Turizm politikalari dogrultusunda ortaya ¢ikan
sirdiriilebilir turizm kavrami beraberinde eko turizm, alternatif turizm, 6zel ilgi turizmi, yesil turizm,
doga ve kiiltiir turizmi, kirsal turizm gibi turizm tiirlerinin ortaya ¢ikmasini saglamistir.Bu baglamda
Tiirkiye, 2016 yili itibariyle an yetistiriciliginde diinyada ilk 4 lilke arasinda yer almaktadir (Bolgesel
Ariciik Ag1 Analiz Raporu, 2017). Bu ise llkemizde api turizmin uygulanabilirligi fikrini ortaya
cikarmaktadir.

Bu arastirmanin amaci, api turizmin genel turizm kapsami igcinde yerinin belirlenmesidir. Diger
taraftan ariciigin yogun oldugu iilkemizin gesitli boélgelerinin api turizm merkezi haline getirilmesi
konusunda bir farkindalik yaratmak arastirmanin bir diger amacini olusturmaktadir. Bu arastirma api
turizmin yeri ve Tiirkiye i¢cin 6nemini belirtmek amaciyla hazirlanmig bir derleme ¢galigmasidir.

Anahtar Kelimeler: Turizm isletmeciligi, Scdrddrdlebilir turizm, Api turizm

ABSTRACT

Formerly, the tourism had been perceived as resting, sunbathing and enjoying the sea. However,
concept of the tourism developed in a broader manner in terms of the content and application
nowadays. One of the results of this progress is the concept of “Sustainable Tourism” which
brought several new applications of tourism such as ecotourism, alternative tourism, green tourism,
soft and rural tourism. In the apiculture, Turkey is in the 4t place worldwide by 2016. By taking into
consideration this fact, one can readily ask the feasibility of api tourism in Turkey.

The purpose of this research is to determine the location of Api tourism within the scope of general
tourism. On the other hand, creating an awareness of the fact that the various regions of our country,
where beekeeping is intense, are becoming the api tourism center, is another purpose of the
research.

Key Words: Tourism Management, Sustainable Tourism, Api Tourism

EXTENDED ABSTRACT

Formerly, the tourism had been perceived as resting, sunbathing and enjoying the sea. However, the
concept of the tourism developed in a broader manner in terms of the content and application nowadays.
One of the results of this progress is the concept of “Sustainable Tourism” which brought several new
applications of tourism such as ecotourism, alternative tourism, green tourism, soft and rural tourism. In the
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apiculture, Turkey is in the 4th place worldwide by 2016 (Regional Apiculture Network Analysis Report,
2017). By taking into consideration this fact, one can readily ask the feasibility of api tourism in Turkey.

Purpose of this survey is to determine the situation of api tourism within the scope of general tourism and
additionally, raising awareness to the practicality of api tourism in Turkey’s districts that has the densest
stock of hive. This research is a compilation study aims to pinpoint the position and significance of api
tourism in Turkey.

Diversified geographic regions of Turkey leads to several types of climates in a country and therefore,
increased the availability of substantial amounts of diversity within plant species (Karadeniz, 2015:8). With
the production of 107.665 tons of honey, Turkey was in the 2m place among the world in 2015 (Naseri et al.,
2016). Api tourism is a whole of activities that includes travelling activity of the people who have the
knowledge of apiculture and inclined to understand further the culture of beekeeping, aimed to receive a
therapy or simply want to sustain their health, to the habitat of bees and accommodation of them in habitats.
Possible activities can be done by travellers in the api tourism center would be developed by taking into
consideration the potential of Turkey are buying api products produced in the center, visiting the bee
museum, attending to presentations of beekeeping, receiving an apitherapy, wandering in the gardens that
involved in generation of honey, visiting the beekeepers and learning the methods of beekeepers utilized in
honey making, learning how to make candles from beeswax and mastering the cooking of dishes with honey
(Wos, 2014).

With the unique flora that Turkey has in its regions, Turkey is a country that is able to speak authoritatively
on apiculture. Thanks to the rich sources that Turkey owns, api tourism can be discussed both in health
tourism and sustainable tourism. By earning the title of api route for the cities that have the biggest number
of hives such as Ordu, Adana, Mugla, Sivas etc., these places can become api tourism centers on the world.
When the tourist profile of api toruism center analysed, 54% of them are either high school or kindergarten
students (Wos, 2014). The ratio which is bigger than the half of the tourist shows that the students are in
either high school or kindergarten have the awareness of environment, know the beekeeping culture and
thus an important sign of a societal structure which is aware of its environment.

1.GIRIS bali dretiminin %90’ inin  gercgeklestirildigi
ulkemizde bal Uretimi merkezlerinin dogal
guzelliklerinin korunmasini, o yoére halkina bal
uretimi  gelirinin - yani sira, turizm geliri
saglanmasini amaglayan bir turizm taradadr
(Bahar ve Yilmaz, 2016). Api turizm
kapsaminda gerceklestirilen faaliyetler: ari ve
bal drlnlerinin yer aldigi satis ofisleri, aricilik
muzesi, apiterapi salonlari, gicek bahceleri, bal
yapim atdlyeleri, workshoplar, okul éncesi ve

farkindalk gelistirilerek diinyada ve Turkiye'de geng yas gruplarina yonelik egitici etkinliklerdir

var olan dogal guzellikler korunmaya (Wos, 2014).
cahsiimistir (Kinaci ve ark., 2011). Bu Bu arastirmanin amaci, api turizmin genel

Kisilerin bulunduklari yerden baska bir yere,
farkh amaglarla  gergeklestirdikleri  yer
degistirme hareketi olan turizm, faaliyetlerin
gerceklestirildigi  bdlgeye ekonomik fayda
saglasa bile, 6te yandan dogal ¢evrenin tahrip
olmasina da sebebiyet vermektedir (Gérmez,
2003: 26; Mavis ve ark., 2002: 185-186). Bu
dogrultuda, turizmin bu olumsuz etkisini
azaltmak icin, bu konuya dikkat cekilip,

cesitlemeler sonucunda surdurdlebilir turizm, turizm kapsami icinde yerini belirleyerek;
alternatif turizm ve 6zel ilgi turizmi kavramlari aricihgin - yaygin oldugu ulkemizin cesitli
ortaya cikmistir (Sarkim, 2007, Nash ve Butler, bélgelerinin  api turizm merkezi haline
1990). getiriimesi konusunda farkindalik yaratmaktir.

Bu dogrultuda c¢alisma, derleme-makale

Hem surddrilebilir turizm hem de alternatif
turizm kapsami icinde ele alinabilecek olan
Apis mellifera (API) turizmi, dinyadaki ¢am

niteliginde gerceklestirilmistir.Arastirmanin
literatdr bilgisi kisminda surdurdlebilir turizm ve
alternatif turizm kavramlarina deginilmis, daha
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sonra arinin dunya Uzerindeki yeri ve Onemi
hakkindaki bilgilere yer verilmistir.Dinyada ve
Tarkiye’de ari Uretimine dair mevcut durum
hakkinda istatistiksel verilerden faydalaniimis,
son olarak ari turizmi kavrami, kapsami ve
surdurdlebilir  turizm ve alternatif turizm
kavramlari icindeki yeri ve onemi
aciklanmigtir.Arastirmanin son boéliminde ise
elde edilen veriler Isiginda ari turizminin
Tarkiye’de  gelistiriimesi  gerektigine  dair
sonuclara yer verilmigtir.

2.LITERATUR BILGISI

Turizm tek basina degil, ancak farkl disiplin
dallari ile incelendiginde gergcek anlamini ifade
eden bir kavramdir. Bu nedenle turizm;
ekonomi, cografya, tarih ve arkeoloji gibi pek
¢ok bilim farkh disiplinle birlikte incelenmeye
baslamistir.Bu dogrultuda ortaya cikan turizm
hareketinin basta faaliyetin yapildigi koye,
daha sonra kdyun icinde bulundugu sehre ve
son olarak Ulke ekonomisine 6nemli 6lgide
katki sagladigi gorulmektedir.

Mathiesson ve Wall, (1982)de turizm
kavramini; insanlarin ikamet ettikleri yani
normal galisma yerleri disindaki

destinasyonlara gegici olarak taginmasi ve bu
tasinma sonucunda varig yerlerinde kaldiklar
dénem iginde gerceklestirdikleri faaliyetler ve
yer degistiren bu Kkisilerin ihtiyaclarini
kargilamak igin yaratilmig tesislerin iginde
bulundugu bir sistem  bitind  olarak
aciklamistir (Mathiesson and Wall, 1982).
Diinya Turizm Orgutli (UNWTO) ise insanlarin
kisisel ya da is / mesleki amaglar i¢in normal
ortamlarinin digina (farkli sehir veya Ulkelere)
tasidiklart sosyal, kulturel ve ekonomik bir
olgudur. Turizmde ziyaretgi kavramiyla ifade
edilen insanlarin (turistler veya gezici turistler,
sakinler veya yerlesik olmayanlar) bazi turizm
harcamalarini igceren faaliyetler butliinl olarak
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tanimlanmaktadir tourism

termsl).

(Glossary  of

2.1.Surdurilebilir Turizm Tanimi ve Tirleri

Genel siniflandirmalarin = yapildigi  turizm
turlerinin yani sira, turizmin yaz dénemlerine
yigilmasini énlemek ve bu dogrultuda turizm
hareketinin batdn bir yil iginde gerceklesmesini
saglamak i¢in ortaya ¢ikan surdirdlebilir turizm
kavramina ait farkli tanimlar
bulunmaktadir.Diinya Turizm Orglitu
surdurdlebilir  turizmi, “Gelecekte meydana
gelebilecek firsatlari gelistirmek ve buglnki
turistlerin ve turistlere ev sahipligi yapan
bdlgelerin ihtiyaglarini  karsilamak.” seklinde
tanimlamaktadir (UNWTO, 2005).
Siardurdlebilir turizm, sirdardlebilir kalkinma
ilkeleri esas alinmak suretiyle gelecek
dénemler icin var olan firsatlari koruyup
geligtirirken turistlerin ve misafir kabul eden
bolgelerin ihtiyaglarini  karsilamayr amag
edinen turizm taridir (Leung ve ark., 2001).
Sardarulebilir turizmin amaglar (Kinaci ve ark.,
2011

e Turizmin cevreye ve ekonomiye
saglayacadi katkilarin daha iyi anlagiimasi,
o Kalkinmada esitligin saglanmasi,

e Yore halkinin yasam kalitesinin
yukseltiimesi,

e Ziyaretcilerin  deneyimlerinin  kalitesinin
yukseltiimesi,

e Var olan c¢evre Kkalitesinin muhafaza

edilmesi, olarak siralanabilmektedir.

Sdardardlebilir  turizm  kavrami  amaglari
dahilinde geligtirilen turizm turleri, Sekil 1’de de
gosterildigi gibi eko turizm, yat ve kurvaziyer
turizmi, gastronomi turizmi, alternatif turizm,
kirsal turizm, kongre turizmi, saghk turizmi, av
turizmi, magara turizmi, Uguncl yas turizmi,
kaltdr turizmi, sorumlu turizm, yumusak turizm
ve yesil turizm sdrdirdlebilir turizm tdrleri
arasinda yer almaktadir.
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Sekil 1: Surdarulebilir Turizm Tarleri
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Kaynak: Ceken, 2016.

2.2. Alternatif Turizm Tanimi ve Tiirleri

Alternatif turizm, bazi kaynaklara gore,
surdurdlebilir turizm icinde yer
almaktadir.Dogalligin1 koruyan el degmemis
bitki 6rtist, yaban hayati veya peyzaj gibi
kaynaklarin turistler tarafindan avcilik, kir
motosikleti, rafting vb. aktiviteleri

gerceklestirmek icin segilen doda temelli bir
turizm taridir (Kigukaslan, 2007).Baska bir
tanima goére alternatif turizm, dogal kaynak
stoklarini  koruyarak, kaliteli bir c¢evrenin
devaminin saglanmasi ve yore halkinin turizm
ile ilgili faaliyetlerini kontrol ederek, ekonomik
fayda saglamasi amaciyla gergeklestirilen
faaliyetler butinudir (Oral ve Basarir, 1995:
180; Hacioglu ve Avcikurt, 2011: 9). Alternatif
turizmin ilkelerini 8 baslk altinda siralamak
mumkindur (Triarchi ve Karamanis, 2017: 38):

1) Essiz mirasin ve gevrenin korunmasi,

2) Ozel farkl
gelistiriimesi,

cekiciligi  olan yerlerin

3) Dogal guzelliklerin korunmasi ve devamliligi
icin ek dnlemler gelistiriimesi,

4) Ekonomik firsatlarin degerlendiriimesi ve
kiltdrel zenginlesmenin saglanmasi,

5) Yerel hizmetlerin degerlendiriimesi,
6) Pazarlama iletigsiminin gelistiriimesi,
7) Bolgenin veya yobrenin sahip oldugu

varliklarin yerel tasima kapasitesine gore
ayarlanmasi,

8) Enerji kayiplarinin dnlenmesidir.

Alternatif turizm bashgi altinda yer alan turizm
turleri, Sekil 2’de gdsterilmektedir. Buna gore,
eko turizm, yayla turizmi, kongre turizmi, kirsal
turizm, golf turizmi, spor turizmi, kaltlr turizmi,
saglk turizmi ve inang turizmi bu baslik altinda
yer alan turizm turleridir.

Alternatif turizm turleri arasinda yer alan ve api
turizm ile yakin iligkisi oldugu dugunulen turizm
turleri ise sunlardir: Eko turizm, yayla turizmi,
kirsal turizm ve saglik turizmidir. Eko turizm,
bazi  kaynaklarda  surdurdlebilir  turizm
turlerinden biri olarak ele alinirken (Avcikurt,
2003); bazi kaynaklarda alternatif turizm adi
altinda ele alinmaktadir (Tekin, 2016). Hangi
baslik altinda yer bulursa bulsun, eko turizm
surdurdlebilir ~ turizm  agisindan  turizmin
kaynag! olan kdulturel, tarihi, dogal, sosyal ve
estetik degerlerin 6nemini yitirmeden, gelecek
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nesillere aktariimasi adina korunmasi ve
guzelliklerin devaminin saglanmasini ifade
etmektedir (Kuter ve Unal, 2009).

Sekil 2: Alternatif Turizm Turleri
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Kaynak: Tekin, 2016.

Deniz ve kent merkezlerinin uzaginda kalan,
kirlara 6zgu olan tabii ve kultirel alanlarin
korundugu otantik yerlerin, kent insanlarinin
hobi veya aktivitelerini gergeklestirmeleri igin
yaptiklari faaliyetler butlinine kirsal turizm
denir. Kirsal turizmde esas amag bir koyde, bir
ciftikte ve bir dag evi gibi vyerlerde
konaklayarak, kirsal kiltirle tanigmak ve doga
ve tabiatla i¢ ice bir tatil gecirmektir (Soykan,
1999). Yaylalar, tabii guzelliklerinin yani sira
yerel, kilttrel, sosyal ve etnolojik 6zellikleri ile
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eko-turizme yonelik kullanim ve ekonomik kar
imkanlari sunmaktadir.Bu turizm tard,
genellikle Dogu Karadeniz Bdlgesi yaylalarinda
gelisme gOstermistir.Dogu Karadeniz
Bolgesine ilaveten Akdeniz, Ege ve i¢ Anadolu
Bolgesinde de bu turizmin gelismesine uygun
yaylalarin var oldugu bilinmektedir (Tekin,
2016). Alternatif turizm turleri arasinda yer alan
yayla turizmi, dogayla i¢ ice yasamayi sevenler
veya macera tutkunlarinin genellikle gtintbirlik
kullanim ya da kisa sureli konaklama amaciyla
yuksek rakiml yerlerde yaptiklari bir turizm
faaliyetidir (Yilmaz ve Gurol, 2012).

Saglik turizmi, tiptaki gelismelere bagh olarak
ortaya ¢cikmis bir alan olup, tibbin ve turizmin
bir araya geldigi bir alandir. Saglk turizmi,
genel olarak cerrahi veya 06zel uzmanlik
gerektiren diger tibbi mudahaleleri igeren
uygulamalara ihtiya¢ duyan hastalara “maliyet
etkin” Ozel tibbi bakim verilmesi maksadiyla
turizm endustrisi ile is birligi yapilmaktadir.
Saglik turizmi, hastalarin acil saglik hizmetini
ya da sectikleri bir saglik hizmetini farkh
Ulkelerden veya sehirlerden almasi olarak da
tanimlanabilir (Akarcali ve Tontus, 2016).

2.3. Arinin Ekolojik Dengedeki Yeri

Albert Einstein’inarilar igin sdyledigi “Arilar
yerytiziinden silinip giderse, insanoglu yalnizca
dért yil yasayabilir.Arilar olmazsa déllenme
olmaz, higbir bitki, hicbir hayvan, hi¢bir insan
olmaz.” bu cimle, arilarin hem dinya hem de
insanlar icin ne denli énemli oldugunu
vurgular.Bu clmle, arinin insan hayatindaki
yerini anlatmaya yetmektedir. Cigekli bitkilerin
temel tozlayicisi olarak kabul edilen rizgéar
hem homojen tozlasma saglayamamasi hem
de agir cicek tozlarini tagiyamamasi yuzinden
bircok  bitki tirinde tozlasma yeterli
olamamaktadir. Ciceklerin tozlasmasi igin
arilara, arilarin da beslenmesi icin ciceklere
ihtiyaci vardir.Dunya gida arlnlerinin %90’ 82
bitki tdrGnden elde edilmektedir.Bu bitki
tirlerinden 63’4 (%77) arilarin tozlagsmayi
gerceklestirmesine ihtiyag duymaktadir
(Delaplane ve Mayer, 2000).Ozellikle 39 bitki
tirl icin ar tozlasmasi mutlaka gereklidir.Oyle
ki tozlasma olmadigi zaman bitkisel Uretimde
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%30 gibi bir dusus olacagi gibi tehlikeli bir
durum sdéz konusudur.insan gidasinin 1/3’G
dogrudan veya dolayli olarak ari tozlasmasina
intyag  duyan  Dbitkilerden  olugmaktadir
(Karadeniz, 2015).Ozetle ekolojik sistemde
arilarin olmamasi insanlar igin yeterli besinin
elde edilememesine ve canlilarin varliklarini
surdurmelerinin zorlagsmasina yol agacaktir.

2.4. Turkiye’de ve Diinyada Ar Yetistiriciligi

Tuarkiye, uygun ekolojik durumu, zengin florasi
ve ari materyalindeki genetik varyasyonu ile
aricihkta 21.ylzyllda s6z sahibi olacak
Ulkelerden biridir. Ayni zamanda Turkiye
dinyanin en dnemli 12 gen merkezi arasinda
olup, Ulkemizde 10.000’in Uzerinde dogal
cicekli bitki tiri ve bolgesel kosullara uyum
gostermis  olan art  irk ve ekotipleri
bulunmaktadir (Karadeniz, 2015). Dogal olarak
yetisen veya kultire alinan yaklasik 300 tdr
nektarh bitki varligi ile ulkemiz, dinyada
belirlenen  balli  bitki tlrlerinin  %75’inin
Ulkemizde yetismesi, Ulkemizin aricilikta s6z
sahibi olmasinin bir diger nedenidir (Demiroglu
ve ark., 2016). Kita Ulke durumunda olan
Tarkiye'de, farkli cografi bolgelerin bulunmasi,
birbirinden dedisik iklimlerin yasanmasina,
buna bagh olarak da zengin bitki tir ve
cesitliligin ortaya c¢ikmasina imkan vermistir
(Karadeniz, 2015).

Tarkiye 2015 yilinda 107.665 ton bal Gretimi ile

dinyada ikinci sirada yer almaktadir (Naseri,
Saner ve Adancioglu, 2016: 200). Tamamen
zirai bir faaliyet olan aricilik, herhangi bir
isletmenin sinirlari igerisinde yapilabilecegi gibi
isletme disinda cicek ve nektarin bol oldugu
yamaglarda, orman kenarlarinda veya cayir-
meralarda da gergeklestirilebilmektedir. Aricilik
faaliyetleri sonucunda bal ve balmumu disinda,
polen, ari sutl, ari zehiri ve propolis gibi birgcok
yan Urin elde edilmektedir. Bu urlnler hem
gida maddesi hem de birgok hastaliklarin
tedavisinde yaygin olarak kullaniimaktadir
(Demiroglu ve ark., 2016).

TUIK verilerine gére Tlrkiye’nin toplam kovan
sayisi 2017 yilinda 8 milyona yaklagmistir.
Turkiye’de toplam kovan miktarinda 958 bin
kovana sahip olan Mugla, yaklasik %12 orani
ile birinci sirada yer alirken; yaklagik %7 oran
ile Ordu ikinci sirada ve %5,7 oran ile Adana
ise Uguncu sirada yer almaktadir
(www.tuik.gov.tr)

Dinya c¢apinda arilarin ekonomide yarattigi
katma deger yaklasik 250 milyar
Avrodur.Birlesmis Milletler Tarim ve Gida
Orgutinin (Food and Agriculture Organisation
of the United Nations), FAO’nun verilerine gore
dinya genelinde 89.930.087 adet kovan (FAO,
2013) bulunmaktadir. Bu say! bir dnceki yila
gore %0,64 oraninda artmigtir.

Grafik 1: Dinyada Kovan Varligi
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Kaynak: Aricilik Sektor Toplantisi Sonug¢ Raporu, 2016.
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Kovan varliklarinin Ulke bazindaki durumunun
aciklandigi Grafik 1'de Turkiye'nin kovan
varligi acgisindan dinyada Uglncu sirada yer
aldig1 gorulmektedir. Dunya bal Gretimine
bakildiginda, 2013 yilinda dinyada 1.663.798
ton bal Uretimi olarak gerceklestiriimistir (FAO
2013). Tarkiye, 94.245 ton bal Uretimi ile Cin’in
ardindan 2. dlke olarak sektdérde dnemli bir
yerde bulunmaktadir.

2.5. Api Turizm Tanimi, Kapsami ve Onemi

Ari anlamina gelen “Api” kelimesi bal arisinin
Latince adi olan “Apis mellifera’dan turetilmis,
“bal toplayicl” anlamina gelmektedir (Abou
Shaara, 2014).

Api-turizmi, ar1 vyetigtiricileri ve api-terapisi
uzmanlarinin nis turizm pazarindaki konumunu
gelistirmek ve saglamlastirmak igin ilave bir
firsat olarak biylk bir potansiyeldir (Korosec,
2016). Nis pazar, ihtiyaclari gergek manada
giderilemeyen daha sinirh bir musteri
grubunun gereksinimlerini, daha iyi
karsilayabilmek igin belirlenen dar kapsaml,
kigik bir pazar bolimi olarak ifade
edilmektedir (Garda ve Temizel, 2016).

Api-turizm; ar kiltart ile baslayan, gevre ve
insan hayatinin sorumluluk bilinci ile seyahat
ve egitim deneyimlerinin bir araya getiriimesi
seklinde tanimlanmaktadir.Seyahat ve gezi
sektorinde yeni bir konsept olarak api-turizm,
yesil ekonominin 6nemli bir bileseni olarak
ortaya c¢ikmis ve gelistiriimistir (Korosec,
2016). Baska bir ifadeyle api turizm; ari kiltart
ile hareket eden 0Ozel bir kitlenin, bu kulttru
daha iyi kavramak, sagliklh yasam surdurmek
veya tedavi olmak amaciyla arilarin varligini
surdurdigu dogal ortamina giderek orada
konakladig1 slregte ortaya c¢ikan faaliyetler
batinadar. “Yeni” bir ekonomik ve sosyal
faaliyet/firsat olarak da tanimlanabilen api
turizmin amaclari ise agagida belirtildigi gibidir:

e Arn yetistiricilerinin  faaliyetlerini
sektori icinde incelemek,

o Kirsal alanlarda c¢evre korumasi bilincini
artirmak,

e Toplumsal gelisme, ekonomik buyume ve
yeni is imkanlari agisindan api turizmin
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turizm

faydalarini ve potansiyelini anlatmak,

e Api-turizm O&nclleri ve turizm calisanlari
araciligiyla, hayat felsefesi anlaminda
dogaya saygili bir neslin olugmasina
katkida bulunmak,

e Dogal kanunlara uygun sekilde saglikli
yasam pesinde Kkosanlar arasinda bir
‘baglant’ noktasi olarak desteklemektir
(Korosec, 2016).

Sirdarulebilir turizm, alternatif turizm, yesil
turizm, sorumlu turizm, kirsal turizm, soft
turizm gibi diger turizm tirleri dikkate alinarak
ifade edilen api turizmin vyeri sekil 3'te
belirtildigi gibidir.

Sekil 3: Api Turizmin Yeri
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Turizm . o Turizm
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Kirsal Turizmi

Turizm (Klimatiz

. _ oom
Tarkiye'nin  var olan potansiyeli dikkate

alinarak gelistirilecek olan api turizm merkezi
icinde seyahat eden bir kisinin icinde yer
alabilecegi uygulamalar asagida belirtilmistir
(Wos, 2014):

o Gidilen yerde Uretimi
drdnlerinin satin alinmasi,

e Ari muzesinin ziyaret edilmesi,

e Yash ve cocuklar icin ari hakkinda

yapllan ari
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bilgilendirme sunumu yapilmasi,

o Apiterapi ydntemiyle tedavi almasi,
Bal Ureten bitki bahgelerinin gezilmesi,

e Arn dureticilerinin ziyareti ve balin nasil
yapildiginin égrenilmesi,

e Bal mumundan mum yapilmasinin
ogrenilmesi,

e Bal ile pisirilen yemeklerin yapilarak
oégrenilmesidir.

Bu faaliyetler iginde aktif olarak yer alan
turistler, arinin ekolojik dengedeki rolini ¢ok
daha iyi anlayacak, ari kUltarin
benimseyecek, ¢evre ve doganin korunmasi ile
ilgili farkindahgi da artacaktir.

3.SONUG ve ONERILER

Bu calismanin amaci, api turizmin genel turizm
kapsami icindeki yerini belirleyerek, ari
Ureticiliginin - yogun olarak gergeklestirildigi
Ulkemizin gesitli bolgelerinin api turizm merkezi
haline  getirilmesidir. Bu baglamda bir
farkindallk  yaratmak amaciyla derleme
yontemiyle gerceklestirilen bu aragtirmada,
Tarkiye'nin sahip oldugu benzersiz florasiyla
ar yetistiriciligi konusunda diger s6z sahibi
Ulkeler arasinda o©Onemli bir yere sahip
oldugunu sdylemek mumkindur. Sahip oldugu
bu zengin kaynaklar sayesinde api turizmin
gerek surdurulebilir turizm gerekse alternatif
turizm kapsaminda ele alinabileceqi
dusinilmektedir.

Bu arastrma kapsaminda elde edilen
sonuglardan en ©6nemlisi Turkiye’nin kovan
sahibi Ulkeler arasinda dinyada 3. sirada yer
almasidir. Bu dogrultuda diger Ulkelerde var
olan api turizm tdrinin Ulkemizde de
baglamasi gerekliliginin ortaya ¢ikarmasidir.
Arastirmada ulasilan bu sonug ile ilgili alan
arastirmalarinda elde edilen sonuglar benzerlik
gOstermektedir (Bahar ve Yilmaz, 2016: 1). Api
turizm faaliyeti gerceklestiren Ulkelerin sayisi
gun gectikgce artmaktadir. 2012-2014 yillarini
kapsayan bir arastirma; Polonya’da 40, Cek
Cumhuriyeti'nde 6, Almanya’da 6, Slovenya’da
7, Ispanya’da 4, Litvanya’'da 2, Ukrayna'da 2,

Portekiz’de 2, Slovakya’da 2, Macaristan’da 2
ve son olarak Yunanistan’da 1 olmak Uzere
toplam 75 api turizm biriminde
gerceklestirilmigtir (Wos, 2014). Turkiye’de api
turizm potansiyelinin olduk¢a yiksek olmasi
nedeniyle ilk olarak Mugla, Ordu ve Adana
illerindeki ar ciftlikleri, bir api turizm merkezi
haline donusturtlmeli ve dinya Gzerinde yer
alan api turizm rotalarinin (Gleeson, 2014)
Tuarkiye'yi de kapsamasi saglanmalidir.

Turistlerin  Tarkiye'ye giris yaptiklari iller
incelendiginde, istanbul birinci, Antalya ise
ikinci sirada yer almaktadir (Kultir ve Turizm
Bakanhgl Sinir istatistikleri 2016). Ulkemize
olan turist girisleri dikkate alindiginda kovan
sayis! agisindan ilk U¢ sirada yer alan illerden
Mugla, Ordu ve Adana illerinin ise dinya
capinda bilinirliginin az oldugu soylenebilir.
Mugla ilinin deniz kiyisinda olan ilgeleri igin
durum farklidir. Cinki bu ilcelere seyahat
eden turistler yine deniz, kum, glnes UglUsu
icin gitmeyi tercih etmektedir. Api turizm
kosullarina sahip olan illerimize (Ordu, Adana,
Mugla, Sivas vb.) api rotasi 0&zelligi
kazandirilarak didnya Uzerinde yer alan api
turizm merkezlerinden biri haline getirilmelidir.

Kitle turizminin sebep oldugu hasari énlemek
maksadiyla, farkli o6zelliklerle olusturulmus
alternatif turizmde, grup halinde tlketimden
ziyade bireysel turlar gerceklestiriimektedir.
Sdrdarulebilir turizmde dogal glzelliklere zarar
vermeden, ybrede insaat ve betonlagsma
olmasina musaade etmeden, konaklama
gereksinimini kargillamak icin buyUk tesisler
yerine kiglk ve orta boy igletmelerin tercih
edilmesi amacglanmaktadir.Bundan hareketle,
turistlerin  konaklama ihtiyaglari, yerel ve
kultdrel unsurlarin temel alindigi bir tarzda
dbésenmis klguk birimlerde gergeklesmektedir
(Tekin, 2016: 1095).Surddrdlebilir turizmde
oldugu gibi alternatif turizmde de dodaya zarar
vermeyen konaklama kosullarindan
bahsedilmektedir. Sdrduarilebilir turizm, eko
turizm, yesil turizm gibi turizm tirlerinin ortaya
¢lkma amaglarini paylasan api turizm, kitle
turizminin aksine, bireysel ya da kiguk aile
gruplarint  da  kapsayacagindan, dogal
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guzelliklere zarar verilmesi

olacaktir.

de Onlenmis

Api turizm merkezlerini ziyaret eden turist
profili incelendiginde (Wos, 2014 ziyaretcilerin
%54’Unin lise ve anasinifi  6grencilerden
olustugu tespit edilmistir. Toplam ziyaretginin
yaridan fazlasi olan bu oran, anasinifinda ya
da lisede ari kultarind taniyan ve ne oldugunu
bilen, ¢evre bilinci ile yetismis toplum yapisini
saglamada oldukga etkili bir oran olarak ifade
edilebilir.

Bu arastirma kapsaminda elde edilen bir diger
sonug ise, api turizmin geligtirilecegi illerde
ortaya c¢ikacak is gucu ihtiyacidir (Korosec,
2016). Api turizmin geligtirilecegi illerde ari
Ureticileri turizmden ek gelir
saglayabileceklerdir. Bunun yani sira turizm
endustrisinin genel o&zellikleri iginde bulunan
api turizmin istihdam vyaratici etkisi burada
devreye girerek, ari Ureticisi olmayan Kisiler
icin de gelir saglayici bir etki olusturacaktir.

Sonug olarak Tarkiye’nin sahip oldugu bu essiz
bitki cesitliligi, Ulkemizde ar1 turizminin
geligtiriimesiyle farkl bir gelir kaynagi haline
donusturulebilecektir.  Bu  dogrultuda  api
turizmi, sadece turizm faaliyeti ve ekonomik
gelir kaynagi olmanin 6tesinde, ari turizminin
varligr  Tarkiye'nin  sahip oldugu dogal
guzelliklerinin korumasina da 6nemli dlgcude
katki ve farkindalk saglayacagi
dusinilmektedir.
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TURKIYE ARICILIGININ 1935 YILINDAN 2015 YILINA KADAR DEGERLENDIRILMESI
Evaluation of Turkish Beekeeping Between 1935-2015
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0z
Aricilik kendine has 6zellikleri ile kirsal niifus igin iyi bir alternatif is ve gelir kaynagidir. Tiirkiye’de

aricihgin gelistirilebilmesi icin uygun ekolojik kosullar, koloni sayisi ve is giicii bakimindan biiyiik bir
potansiyel bulunmaktadir.

Ulkemizde 1935 yilinda 1.095.800 adet olan koloni sayisi %707,09 artis gdstererek 2015 yilinda
7.748.287 adete ulasmistir. 1935 yilinda 4.338 ton olan bal Uretimimiz %2.492,58 artis gostererek
108.128 tona,balmumu iiretimiz ise %790,03 artisla 602 tondan 4.756 tona ulagsmistir. Bununla
birlikte1935 yilinda 3,96 kg olan koloni basina bal verimi %352,53 artis gostererek 13,96 kg’a
ulagmisgtir.

Toplam bal ve balmumu uretimimizde incelenen yillar itibari ile bazi yillar azalma goériilmesine kargin
genelde dizenli bir artis gerceklesmistir. Fakat bu artisin sebebi verimliligin artinlmasindan degil,
toplam koloni sayisinin artmis olmasindan kaynaklanmaktadir. Ulkemizde son yillarda koloni
sayisinda, toplam bal ve balmumu uretiminde kayda deger artiglar olmasina ragmen koloni basina
verimlilik artinlamamistir.

Tiirkiye ekolojik olarak aricilik faaliyeti i¢gin ¢cok uygun bir doga yapisina sahip olmakla birlikte
maalesef potansiyelinin ¢cok azini kullanmaktadir.Tiirkiye ariciiginda karsilagilan verimsizlikle ilgili
sorunlara koklii ¢oziim getirecek bazi reformlarin acil olarak ele alinmasi gereklidir.

Anahtar Kelimeler: Koloni Sayisi, Bal ve Balmumu Verimi, ihracat, Tiirkiye

ABSTRACT

Beekeeping is a good alternative activity and income source for rural population with its
idiosyncratic features. There are great ecological conditions, number of colonies and great potential
in terms of labor force in order to develop beekeeping in Turkey.

In our country, the total number of colonies 1.095.800 has been increased by 707,09 % 7.748.287 in
2015. In the same manner our honey production has been increased 4.338 tons to 108.128 with
2.492,58 % increase. This increase was from 602 tons to 4.756 tons for beeswax. Also, honey
production per colony has been increased 3,96 kg to 13,96 kg with 352,53 % since 1935.

Total honey and bee wax production has been increased regularly by years except same declines for
same years. The reason of honey production and bee wax production is the increased number of
colonies not from productivity per colony. Unfortunately, the productivity of each colony still has not
increased sufficiently even though there have been increased in total honey, bee wax yields and the
number of colonies in recent years in our country.

52 U. A D. — U. Bee J. 2018, 18 (1): 52-62
http://dx.doi.org/10.31467/uluaricilik.427590


mailto:recepsirali@hotmail.com

DERLEME MAKALESI / REVIEW ARTICLE

Although Turkey ecologically has a very favorable nature for beekeeping, unfortunately only a
fraction of its potential is used. It is necessary to address urgently some reforms that will bring a
radical solution to the problems related to inefficiency in Turkish beekeeping.

Keywords: Colony Number, Honey and Wax Yield, Export, Turkey

EXTENDED ABSTRACT

Beekeeping is an important breeding activitiy and bee products are valuable food for human health and
nutrition. Besides, bees have vital importance in natural equilibrium and agricultural production with the
pollination provided by the plants.

Beekeeping is a good alternative job activity and income source for rural population with its idiosyncratic
features especially in developing countries. With all these features, beekeeping has a private role in
agricultural activities.

There are great ecological conditions, number of colonies and great potential in terms of labor force in order
to develop beekeeping in Turkey. Turkey has a significant position in the world’s honey production. Turkey is
the second largest producer of honey in the world after China.

This study has revealed the current general status of the beekeeping sector in Turkey. In study, it is aimed to
determining of honey and wax yield values per hive, some data related to external sale and the index values
of these parameters by using the total beekeeping production data of Turkey for the past 81 years period.
For this, it has been benefited from the total number of hives, honey and wax production and honey exports
data which the base period of 1935-2015 of Turkish Statistical Institute (TUIK) and Food and Agriculture
Organization oft he United Nations (FAO).

In our country, the total number of colonies 1.095.800 has been increased by 707,09 %7.748.287 in 2015. In
the same manner our honey production has been increased 4.338 tons to 108.128 with 2.492,58% increase.
This increase was from 602 tons to 4.756 tons for beeswax. Also, honey production per colony has been
increased 3,96 kg to 13,96 kg with 352,53% since 1935.

Our wax production has been increasing up to 1995, depending on the years investigated in parallel with
increasing hive and honey production, but it has been revealed that wax yield per hive at the ascending level
has decreased after 1995.

Until the 1980s, it was observed that the export amount of honey was so low as to be neglected and rose
with the values of 1985. Honey exports, which were 4 tons in 1963, rose to 7.192 tons in 2015.

Total honey and bee wax production has been increased regularly by years except same declines for same
years. The reason of honey production and bee wax production is the increased number of colonies not from
productivity per colony. Unfortunately, the productivity of each colony still has not increased sufficiently even
though there have been increased in total honey, bee wax yields and the number of colonies in recent years
in our country.

Although Turkey ecologically has a very favorable nature for beekeeping, unfortunately only a fraction of its
potential is used. It is necessary to address urgently some reforms that will bring a some radical solution to
the problems related to inefficiency in Turkish beekeeping.
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GiRiS

Bitkiyi, arlyt ve emegi bir arada kullanma
sanati olarak tanimlanan aricilik, hem gelismis
hem de gelismesini surduren Ulkelerde oldukca
yaygin bir tarimsal dretim dalidir (Genger ve
Karacaoglu, 1999).

isletme maliyetlerinin disik olmasi, diger
Uretim dallarina kiyasla daha az isguci
kullaniimasi sebebi ile aricilik, gelismekte olan
yorelerdeki kirsal nifusa is ve saglikli
beslenme olanagi saglamaktadir (Uzundumlu
ve ark., 2011).

Aricilik, ekonomik Olgekli isletmelerde yapilan
bir tarimsal is dali olmasinin yani sira verime
olan énemli katkilari sebebi ile 6nemli bir
bitkisel Uretim girdisi olarak da kabul
edilmektedir (Genger ve Karacaoglu, 1999).

Aricilik diger bircok faydasi yaninda kuguk bir
sermaye ile yapilabilmesi, ekonomik olarak
kisa slUrede gelir getirmesi ve arazi varligina
bagh olmamasi gibi 06zellikleriyle tarimsal
faaliyetler iginde ayricalikli bir yere sahiptir
(Burucu ve Glilse Bal, 2017).

Onceleri insanimizin bal tiketimini kargilamak
amacilyla gercgeklestirilen aricilik faaliyeti, daha
sonralari bir gelir kaynagi olarak ele alinmig ve
ulkemiz insaninin onemli tarimsal
ugragilarindan biri olagelmigtir (Akpinar ve
ark., 1986).

Topraksiz ve az toprakh ciftcilere iyi gelir
saglamasi, aricilik artnlerinin iyi gelir getirmesi
gibi nedenlerle aricilik son yillarda hizli bir
gelisme gOstermistir (Sahinler ve S$ahinler,
1996),

Ulkemiz genel olarak tarimi yapilan Kkaltar
bitkilerinin gesitliligi ve farkli yodrelerimizdeki
dogal flora kaynaklarinin elverisliligi ile ari
yetistiriciligine son derece uygun bir ortam
olugturmaktadir (Kumova ve Ozkutiik, 1988).

Ariciligin  bu ozellikleri dikkate alindiginda
Asya ve Avrupa kitalarini birbirine baglayan
képri konumundaki cografik pozisyonu ve
sahip oldugu dogal zenginliklerinden dolayi
Turkiye dunya Ulkeleri arasinda aricilik
54

agisindan olduk¢a avantajli  konumdadir
(Oztirk, 2013). Bu bakimdan tlkemiz iklimi,
uygun ekolojisi, arili kovan varhgi ve is gucu
bakimindan buydk bir aricilik potansiyeline
sahiptir (Sahinler ve Sahinler, 1996). Bunun
sonucu olarak diinya bal Uretiminde énemli bir
yere sahip olan Turkiye, toplam bal Gretiminde
Cin’den sonra ikinci sirada yer almaktadir
(Burucu ve Gilse Bal, 2017).

Bu makalede, Turkiye aricihginin 1935-2015
yillari arasindaki 10’ar yillik doénemlere ait
toplam kovan sayisi, bal ve balmumu Uretimi
ile bal dis satimina iliskin bazi istatistik
verilerden yararlanilarak; kovan basina bal ve
balmumu verim durumlari ile dig satima iligkin
birtakim verileri ve bunlara iligkin indeks
degerleri detayli bir sekilde yorumlanmaya
calisiimisgtir.

GEREG VE YONTEM

Bu calisgmanin materyalini Tarkiye'nin 1935-
2015 yillarina ait geleneksel, cerceveli ve
toplam kovan sayilari, toplam bal ve balmumu
uretim miktarlari ile bal ihracat verileri
olusturmaktadir. Calismada kullanilan veriler,
Turkiye istatistik Kurumu (TUIK) ve Birlesmis
Milletler Gida ve Tarim Orgiti (FAO)'nden
saglanmistir.

Degerlendiriimeye alinan Tirkiye Istatistik
Kurumuna ait kovan sayisi, bal ve balmumu
Uretimi ile Birlesmis Milletler Gida ve Tarim
Orgltlne ait bal ihracat istatistikleri galismanin
birincil veri kaynaklarini olusturmaktadir.

Ulkemizin farkh yoérelerinin aricilik durumuna
ait daha o6nce yapilmis arastirma ve
incelemelerden  derlenen  genel bilgiler,
galismanin ikincil kaynaklarini olusturmustur
(Uzundumlu ve ark., 2011). Kovan basina bal
ve balmumu verileri ile degerlendirilen tum
parametrelere ait indeks verileri ise birincil veri
kaynaklarindan hesaplanmistir.

Koloni sayisi, bal ve balmumu Uretimlerine ait
verilerin deg@erlendiriimesinde oran ve yuzde
gibi temel istatistiksel igslemlerden
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yararlanilmig, sonuclar cizelge ve sitln
grafikleri halinde verilmistir (Soysal, 1992).

BULGULAR

Ulkemizin Anili Kovan Sayisi

Bu calismanin ana unsurlarindan birini
olusturan 1935-2015 vyillari arasindaki 10ar
yillik dénemlere ait geleneksel, cerceveli ve
toplam kovan sayisi istatistikleri hesaplanan
indeks degerleriyle  birlikte Tablo 1'de
verilmigtir.

Tablo 1. Turkiye’nin Aril Kovan Sayisi Verileri (Anonim, 2010; Anonim, 2018).

Vil Geleneksel |Indeks1935=| Cerceveli |indeks1935=|Toplam Kovan indeik31935

Kovan 100 Kovan 100 Sayisi =100
1935 1.095.000 100,00 800 100,00 1.095.800 100,00
1945 1.000.369 91,36 26.489 3.311,13 1.026.855 93,71
1955 1.167.525 106,62 113.529 14.191,13 1.281.054 116,91
1965 1.320.969 120,64 299.487 37.435,88 1.620.456 147,88
1975 1.054.656 96,32 918.628 |114.828,50 1.973.284 180,08
1985 645.142 58,92 1.940.161 |242.520,13 2.585.303 235,93
1995 214.594 19,60 3.701.444 |462.680,50 3.916.038 357,37
2005 157.059 14,34 4,432,954 |554.119,25 4.590.013 418,87
2015 222.635 20,33 7.525.652 |940.706,50 7.748.287 707,09

Tarkiye aricihginin 1935-2015 yillari arasindaki incelenen yillar itibari ile geleneksel ve

gelisimi koloni varligi agisindan incelendiginde;

toplam  koloni  sayisinin  sudrekli  arttig
gorulmektedir. Ulkemizdeki ari kolonisi sayisi
incelenen surecte 1.095.800 adetten

7.748.287 adete yukselirken, toplam koloni
sayis| 7 kat artarak %707,09 dizeyinde artis
gerceklesmigtir.

Diger yandan incelenen yillar icinde geleneksel
kovan sayisi 1.095.000 adetten 222.635 adete
dismus ve bu sonuca gore geleneksel kovan
sayisinda yaklasik 5 kat azalma gozlenirken,

ayni slregte cerceveli kovan sayisi 800
adetten 7.525.652 adete yukselerek
%940.706,50 artis yagsanmistir.

Nitekim 1935 yihinda koloni  varliginin
%99,93’Unu geleneksel kovanlar

olusturmaktayken, 2015 vyilinda bu deger
%2,87'ye dismustir. Ayni dénemde toplam

gerceveli kovan varligina iligkin rakamlar
arasinda  deg@erlendirmeyi  etkileyebilecek
farkliliklarin s6z konusu oldugu
goOrulmektedir.Koloni sayisindaki olumlu

gelismenin bir diger dnemli yani, yillar itibariyle
geleneksel kovan sayisinda gézlenen azalma
vebuna paralel olarak da c¢ergeveli kovan
sayisindaki 6nemli artistir (Sekil 1).

Sekil 1’e gore 1985 yilindan sonraki incelenen
her 10 yilda bir geleneksel kovan sayisinin
giderek azaldigi, cerceveli kovan sayisinin
surekli arttigr gorulmektedir. Bu durum 1985
yihindan itibaren ariciigimizin gergeveli kovan
kullanimi agisindan saglkh bir gelismeye
kavustugunu ortaya koymaktadir. Diger
yandan km?ye disen kovan sayisi 1935
yihinda 1,40 adet iken, 2015 yilinda bu rakam 7
kat artis gostererek 9,89 adete ulagmistir.

koloni varlidi icerisindeki c¢ergeveli kovan
sayisi %0,07’den %97,13’e ulasmistir.
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0Sekil 1. Turkiye'nin 1935-2015 yillar arasindaki geleneksel, gergeveli ve toplam kovan varligina ait verileri.

Ulkemizin Bal Uretim Degerleri istatistiklerden hesaplanan kovan basina bal
verimi ve indeks degerleri Tablo 2'de

Bu c¢alismanin bir diger ana unsurunu g
verilmistir.

olusturan 1935-2015 vyillari arasindaki 10’ar
yilhik dénemlere ait toplam bal Gretimi ile bu

Tablo 2. Turkiye’'nin Bal Uretim Degerleri (Anonim, 2010; Anonim, 2018).

Vil Bal Uretimi indeks Bal Verimi indeks
(ton) 1935=100 (kovan / kg) 1935=100
1935 4.338 100,00 3,96 100,00
1945 3.671 84,62 3,57 90,15
1955 7.111 163,92 5,55 140,15
1965 10.320 237,90 6,37 160,86
1975 21.250 489,86 10,77 271,97
1985 35.840 826,19 13,86 350,00
1995 68.620 1.581,83 17,52 442,42
2005 82.336 1.898,02 17,94 453,03
2015 108.128 2.492.58 13,96 352,53
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Toplam  bal Uretimimize ait degerler
incelendiginde; bal Uretimimizin 1935-2015
yillari arasindaki slrecte surekli arttigi

gorilmektedir (Sekil 2). incelenen yillara ait bal

verimimiz ~ %2.492,58  dlzeyinde  artis
gostererek 4.338 tondan 108.128 tona
cikmistir.

Koloni basina ortalama bal verimi 1935-2015
déneminde 3,96 kg'dan 13,96 kg'a ylkselerek
%352,53 duzeyinde artis gostermistir. Koloni
basina bal verimi 1935-2005 yillari arasindaki
dizenli artisla 17,94 kg’a cikarak incelenen
yillarin degerlendiriimesi anlaminda énemli bir
farklilik ortaya koymus, ancak 2015 yilinda bu
degere ulasilamamistir.

incelen 1935-2015 vyillari arasindaki slrecte

basina bal verimimiz ise yillara gore degisiklik
go6stermekle birlikte yaklasik 3,52 kat artmistir.

Toplam ve kovan basina bal Uretimimizdeki
artis geleneksel kovan sayisinin azalmasi
ayrica cerceveli kovan sayisinin artmasi ile
gerceklesmistir (Sahinler ve ark., 2003).
Toplam kovan sayisinin artisi km?ye diisen
kovan sayisinin artmasinda etkili olmasina
karsin (Firath ve ark., 2000); gerek
yetistiricilikte yapilan hatalar gerekse c¢evre
sorunlari ve iklim degisikliginden kaynaklanan
cesitli olumsuzluklar (Burucu ve Gilse Bal,
2017), orman ve ¢ayir-mera alanlarinin giderek
azalmasi, ari kolonilerinin yararlanacagi nektar
kaynaklarinin azalmasina ve sonug¢ olarak ta
kovan basina bal veriminin dismesine neden

koloni varligimiz 7 kat artmasina karsllik; g;‘#ﬁgrr (Geng\:aer ve K;Lacaoglu, 210%93%;
toplam bal Gretimimiz yaklasik 24,9 kat, kovan " :
120.000
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=
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Sekil 2.Turkiye’nin 1935-2015 Yillari Arasindaki Bal Uretimi.
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Ulkemizin Balmumu Uretim Degerleri

Bu

galismanin ana

unsurlarindan

birini

olusturan 1935-2015 yillari arasindaki 10’ar
yillik dénemlere ait toplam balmumu uretimi ile

bu istatistiklerden hesaplanan kovan basina
balmumu verimi ve indeks degerleri Tablo 3'de
verilmigtir.

Tablo 3. Turkiye’'nin Balmumu Uretim Degerleri (Anonim, 2010; Anonim, 2018).

Vi Balmumu Uretimi indeks Balmumu Verimi indeks
(ton) 1935=100 (kovan / kg) 1935=100

1935 602 100,00 0,55 100,00
1945 412 68,44 0,40 72,73
1955 844 140,20 0,66 120,00
1965 1.144 190,03 0,71 129,09
1975 1.712 284,39 0,87 158,18
1985 2.196 364,78 0,85 154,55
1995 3.735 620,43 0,95 172,73
2005 4.178 694,02 0,91 165,45
2015 4.756 790,03 0,61 110,91

Toplam balmumu Uretimimize ait degerler
incelendiginde; balmumu dretimimizin  1935-
2015 yillart arasindaki slrecgte surekli arttig
gériilmektedir (Tablo 3). incelenen yillara ait
toplam balmumu verimimiz %790,03 artis
gostererek 602 tondan 4.756 tona gikmigtir.

Kovan basina balmumu Gretimimiz incelenen
yillarda 0,06 kg artigla 0,55 kg'dan 0,61 kg’a
yukselmigtir. Bu suUrecte kovan basina
balmumu verimimiz yillara goére degisiklikler
gostermesine ragmen O6nemli miktarda artis
yasanmamistir.

58

Kovan basina balmumu Uretimimiz de artan
kovan ve bal Uretimimize paralel olarak
incelenen yillara bagh olarak 1995 yilina kadar
artis goOstermis ancak yukselis seviyesindeki

kovan basina balmumu veriminin 1995
yihndan sonra azalma gosterdigi ortaya
konmustur.

Oysa cgerceveli kovan sayisinin artigina paralel
olarak temel petek kullanimindaki artiglar, tlke
genelinde balmumu Uretimine iligkin ihtiyacin
da artmasina yol agmaktadir (Sahinler ve ark.,
2003).
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Ulkemizin Bal Digsatim Degerleri

1935-2015 illari

Sekil 3.Turkiye’nin 1935-2015 Yillari Arasindaki Balmumu Uretimi.

arasindaki 10’ar vyilhk

doénemlere ait bal dis satimi miktar ile dolar 4de
Tablo 4. Tirkiye’'nin Bal Dig Satimi (Anonim, 2017).
Vil Bal Digsatimi indeks Digsatim Degeri indeks
(ton) 1963=100 (1000 $) 1963=100
1935 0 0 0 0
1945 0 0 0 0
1955 0 0 0 0
1963 4 100,00 3 100,00
1965 2 50,00 1 33,33
1975 54 1.350,00 69 2.300,00
1985 2.176 54.400,00 4.050 135.000,00
1995 2.934 73.350,00 6.759 225.300,00
2005 2.143 53.575,00 6.564 218.800,00
2015 7.192 179.800,00 25.000 833.333,33
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bazinda satis degerlerine iligkin istatistikler
hesaplanan indeks degerleriyle birlikte Tablo

verilmigtir.
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Ulkemizin toplam koloni sayisi ve bal Gretimi
bakimindan 6nemli konuma sahip olmasina
karsin; 1980°li yillara kadar bal digsatim
miktarinin  dnemsenmeyecek kadar duguk
oldugu ve genel olarak 1985 yili rakamlari ile
yukselise gectigi gorulmektedir.

Tablo 4’e gore Turkiye'nin 1963 yilinda 4 tonla
baglayan bal ihracati, %179.800,00 artisla
2015 yihinda 7.192 tona vyukselmistir. Bu
surecte bal dis satimi gerek miktar ve gerekse
doviz bazinda yillara goére degisiklikler
goOstermistir.

Bu degerlere doviz girdisi olarak bakildiginda;
1963 yilindaki 4 ton bal dis satimindan 3000
dolar, 2015 wyiindaki 7.192 ton bal
dissatimindan ise 25.000.000 dolar ddviz
girdisi saglanmistir. Buna gore bal digsatimina
iliskin doéviz girdilerinde %833.333,33 artis
saglanmistir. Diger yandan Tablo 1’deki
verilere gore 2015 yilinda udlkemizde Uretilen
108.128 ton balin sadece %6,65’i olan 7.192
ton balin dis ticarete konu oldugu
gorilmektedir. Bu sonugtan, Turkiye'deki bal
Uretiminin blylk 6lglde i¢ tiketime ydnelik
oldugu anlasilmaktadir.

Bazi yillar Turkiye bal ihracatinda yasanan
azalmanin  baglica  sebepleri  arasinda
Tarkiye’den blylk oranda bal ithalati yapan
ABD, bazi Avrupa ve Ortadogu Ulkelerinin bal
ithalat miktarini  yari yariya dugurmesi
gosterilmektedir (Burucu ve Gilse Bal, 2017).

SONUG

Tarkiye'de aricilik sektord, cesitli yillar itibariyle
yasanan gelismeler isiginda surekli gelisme
gostermistir (Burucu ve Gllse Bal, 2017).
Nitekim Turkiye ariciligi incelenen alinan yillar
icinde 6nemli atilimlar yaparak, 2015 yilinda
arih kovan sayisi 7.748.287 adete, bal Gretimi
108.128 tona ve balmumu duretimi ise 4.756
tona ulagmistir.

1935-2015 yillarina ait verilere goére toplam
kovan sayisi %707,09, toplam bal uretimi
%2.492,58, koloni basina bal verimi %352,53
toplam balmumu Uretimi % 790,03 ve kovan
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basina balmumu verimi ise %110,91 artis
gOstermistir.

Toplam bal ve balmumu Uretimimizde bazi
yillar itibari ile gesitli faktérlerden kaynaklanan
azalma goérulmesine karsin, incelenen yillarda
dizenli bir artis gerceklesmistir. Fakat bu
artisin sebebi verimliligin artirnimasindan degil
toplam koloni sayisinin artmis olmasindan
kaynaklanmistir.

Tarkiye koloni sayisi ve toplam bal Uretimi
bakimindan aricilikta séz sahibi Ulkeler
arasinda yer almasina karsin, koloni basina
bal verimi ve bal dis ticareti bakimindan ayni
performansi sergileyememektedir (Kekegoglu
ve ark., 2007).

Oldukga yuksek bal uretim potansiyeline ve
arih kovan varligimiza kargin; 2015 yilindaki
kovan basina vyaklagik 14 kg duzeyindeki
ortalama bal verimi, aricilikta ileri ulkelerin
verimi ile karsilastirlamayacak &lgide dusik
bir Uretim duzeyindekaldigini ve arzulanan
dizeye ulasamadidini ortaya koymustur.
(Dogaroglu ve Geng, 1994).

Tdm bu rakamsal degerler genel bir ifadeyle
Ozetlenirse; ari kolonisi yogunlugunun dusuk,
aricilik teknikleri ve verimliligin daha ileri
dizeyde oldugu ariciligi gelismis Ulkelerin
aksine, uUlkemizde aricilik faaliyeti daha yogun
koloni varhgi ve daha dusuk verimlilik
dizeyinde gerceklestiriimektedir (Genger ve
Karacaoglu, 1999).

Turkiye’de koloni basina verim duzeyinin
dusuk olmasi mevcut aricilik potansiyelinden
yararlanamadigimizi ve aricihgimizin énemli
birtakim sorunlarla kargi karsiya oldugunu
gOstermektedir (Geng, 2009). Oysa Turkiye
iklim, toprak ozellikleri, topografik yapi ve flora
cesitliligi gibi ekolojik etmenler bakimindan ¢ok
uygun doga kosullarina sahip olmasina
ragmen, maalesef mevcut potansiyelinin ¢ok
azini  kullanmaktadir (Uzundumlu ve ark.,
2011). Diger yandan bal arisi hastalik ve
zararlilari  Ulkemizde aricihgin  geligmesini
yavaslatan ve Uretim etkinligini sinirlandiran en
onemli faktérlerden biridir (Dogaroglu,1999).
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Tarkiye'nin gerek kirsal ekonomik kosullar
gerekse sahip oldugu ekolojik zenginlik
distndlduaginde; surdarulebilir,  6rgitld  ve
bilingli aricilik mutlaka yayginlasip geligtiriimesi

gereken  bir tarimsal faaliyet olarak
gorilmelidir. Bu bilgiler 1s1ginda aricilikta
uretimi  artirmaya  yonelik  Ongorulerde

bulunulmali ve yeni politikalar gelistirilip aricilik
sektoriine yukari yonlu bir ivme
kazandiriimalidir (Burucu ve Gilse Bal, 2017).

Diger yandan toplam koloni sayisi ve bal
uretimi bakimindan Cin’den sonra Onemli
konumda olan Ulkemizin bal digsatimi
konusundaki gelirlerini arttirmak icin de gerekli
cabanin gosterilmesi gerekmektedir.

Aricilikta  karsilasilan  verimsizlikle ilgili
sorunlara kokli ¢6zim getirecek reformlarin
acil olarak ele alinmasinda ulke ariciliginin
gelecedi acisindan buylk yarar bulunmaktadir
(Kumova ve Korkmaz, 1998). Aricilik
ugragisinda verimlilik artigi saglamak amaciyla
alinacak bu onlemlerin  mevcut dogal
kaynaklardan olabildigince  yararlanmayi
saglayabilecek cabalardan olugsmasi gerekir
(Dogaroglu ve Geng, 1994).

Uygun ariciik  tekniklerinin  kullaniminin
yayginlastiriimasi, verimliligi sinirlayan
olumsuzluklarin ¢bézime kavusturulmasi veya
gerekli dizenlemelerin yapilmasi durumunda,
aricilk Ulke ekonomisine daha c¢ok katkida
bulunacak ve Turkiye’de kirsal kesimin gelirinin
artirllmasinda 6énemli rol oynayacaktir (Genger
ve Karacaoglu, 1999).
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