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EDITORDEN
From The Editor

DEGERLI OKUYUCULARIMIZ,

Dergimizin 2016 sayisinda bazi degisiklikler yaparak yolumuza devam ediyoruz. Dergimizin Universiteye
aktariimasi ve AGAM yonetim kurulunun degismesi calismalar sirasinda bazi gecikmeler yasanmistir.
Uludag Universitesi Aricilik Gelistirme Uygulama ve arastirma merkezinin ydnergesi ve ardindan yénerge
yerine yonetmelik altinda resmiyet kazanmasi konusundaki ¢alismalarimiz devam ediyor.

U.U. AGAM olarak eskiden sadece arastirma yaparken bugiin ayni zamanda iretim calismalarina basladik.
Bu amag ile hijyenik, saglkli, organik ve tibbi ari Grlnleri Uretimi konusundaki c¢alismalarimiz devam
etmektedir. Hem arastirma yaparak ve hem de ureterek bir taraftan aricilarimiza model olmak ve bir taraftan
Ulkemiz ekonomisine destek olmaya c¢aligsiyoruz. Bundan sonraki projelerimizde Ulkemizin aricilik adina
olabilecek en &nemli ihtiyaclarini belirleyip ona gére c¢alismalar yapmak durumundayiz. Bu acgidan
bakildiginda 6zellikle Gretimi artirmak icin farkli 6zellikte kovan sistemleri, hastalik ve parazitlere dayanikli,
hizli gelisen ana ari Uretimi, yeni malzeme ve ar Urlnleri, varroa tespit yontemlerinin gelistiriimesi, ari
hastallk ve parazitleri igin yeni teshis, kontrol ve tedavi yontemleri gelistiriimesi, klimali-akilli kovan
sistemlerini gelistirmeye c¢aliyoruz. Bu konudaki calismalarimiz baslamis olup bazilarinda 6énemli bir
asamaya gelinmistir. Ulkemiz giiclendikge Hakk ve Adalet yolunda daha ¢ok mesafe alinmis olacaktir.

Ulkemizde bir déniim noktasi olan ve milletimizin kendi iradesine sahip ¢iktigi 15 Temmuz 2016 tarihinden
sonra uretim konusu daha da dnemli hale gelmistir. Bu direnis ile yeni bir dirilisin destanini yazan bu millet
tim dinyaya kabul etseler de etmeseler de kendi hir irademizin zincire vurulamayacagini gésterdi. Tam
bagimsiz bir Glke olmak igin ekonomik olarak da glglu ve bagimsiz olmak zorundayiz. Bunun igin ise daha
cok calismak zorundayiz. Bunun yaninda her seyi devlete, hikimete birakmak yerine bizde aricilik
sektdrindeki hainleri ayiklamamiz gerektiginin bilincinde olmaliyiz. 15 Temmuz sonrasi kisa bir sire iginde
Apimondia Istanbul 2017 Bilim Kurulu Baskan! olarak atanan kisinin feté terdr tyesi olmaktan tutuklandigini
sanirim tum aricilik camiasi bilmektedir. Bugiin ariciliimizda yasanan sorunlarin nedeni olarak bu tlkenin
gelismesini istemeyen ve hatta surekli, asadl cekmeye calisan icimizdeki hainler oldugunu asla
unutmamaliyiz. Bu hainler oldugu sirece gugcli olamayacagimizdan hep birlikte milli bir seferberlik ruhu ile
hainleri aricilik sektériinden ayiklamak boynumuzun borcu olmahdir. Aricilik konusundaki galismalarimizi
Ulkemize en ¢ok yararli olacagi sekilde belirleyip ¢calisacagiz.

Ulkemizdeki bu olaydan sonra daha ¢ok galisarak ve ariciliyimizi hem aragtirma, tretim yaparak ve yayin ve
iletisim kanallarini etkili bir sekilde kullanarak istenilen seviyeye getirmek igin elimizden geleni yapmaya
haziriz. Bu konuda katki yapmak isteyen tim vatansever arastirmaci ve aricilarimizi birlikte calismaya davet
ediyoruz. Sehadet igin hazir bir sekilde bu aziz milletin tim diinyaya adaleti gosterecegi gunleri hayal ederek
calismaya devam edecegiz. Cikarlari i¢cin yada her ne sebeple olursa olsun vatanina ihanet edenlere artik
tahammulimdz kalmamistir. Bizim i¢in sinir, vatansever ve hainler arasindaki ¢izgidir.

Basili ve Universite web sayfasinda erisim ile yayinlanan dergimizi e-dergiye donlUstirme ¢abalarimiz devam
etmektedir. Bu durumda aricilik oldukg¢a renkli bir yapiya sahip oldugundan dergimizin de renkli olarak
cikariimasi devam edecektir. Ulkemize, milletimize ve ariciligimiza géniil veren arici ve arastirmacilarimiza
selam eder, calismalarinizda basarilar dileriz.

Editor
Prof.Dr. ibrahim Cakmak
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Bu calismanin amaci Igdir ili aricilarinin demografik 6zelliklerini ve aricilikla ilgili sorunlarini

belirleyerek bunlarin ¢éziimiine ve daha yiuksek verim elde etmelerine katki saglayacak onerilerde
bulunmak ve bodylece aricilarin daha fazla gelir elde etmelerini saglamaktir. Galismada kullanilan
veriler, Igdir ili Aricilar Birligi’ne iiye 85 aricilik isletmesi ile tamsayim yontemine gore yapilan
anketlerden elde edilmistir. Arastirma sonucunda igletmelerde Erkek is Birimi (EiB) cinsinden
ortalama niifus 3.44, isletmeciler 20 yilhk is tecriibesine sahip olup, yas ortalamalan 52 ve
%61.20’sinin ilkdgretim diizeyinde egitim aldiklari belirlenmistir. igletmecilerin %87.06’sinin aricihk
disinda ek gelirleri bulunurken, %37.60’Inin asil gegim kaynagini aricilik olusturmaktadir. Kigslama
kayiplar ve ar hastaliklari en 6nemli kovan sénme sebepleridir. Ureticilerin tamami bali dogrudan
tiiketiciye satmakta ve satis yil boyunca devam etmektedir. Bal pazarlamasi ile ilgili en 6nemli
sorunlar; pazarlamada etkili olacak kooperatiflerin olmamasi, hak ettigi degere satilmamasi, fiyat
standardizasyonunun olmamasidir. igletmecilerin %55.29’u borglu, ortalama borg miktan 8,574.11 TL
ve bor¢ kaynaklari Ziraat Bankasi, diger bankalar ve sahislardir. Aricihg etkileyen olumsuz
faktorlerin basinda olumsuz iklim sartlari, uriin fiyatindaki diigme, girdi maliyetindeki artig, kislama
kayiplari, hastalik ve zararlilarla etkin bir miicadele edememe gelmektedir. Bélge aricilarinin devletten
belli bagh beklentileri; aricilikla ilgili kooperatif kurulmasi, kovan basina verilen aricilik desteginin
arttirilmasi ve sahte balin 6nlenmesine yoénelik tedbirlerin alinmasi olarak belirlenmistir.

Anahtar Kelimeler: Aricilik, Demografik Ozellikler, Uretici Sorunlari, Igdir

ABSTRACT

The aim of this study was to determine the demographic characteristics and apiarian problems of the
beekeepers in Igdir province, and to make suggestion about the solution of the problems in order to
obtain more yield in beekeeping. The data used in the study were obtained from 85 beekeepers
registered at Igdir Beekeepers Association via census study method. The achieved results revealed
that mean population (3.44) in male business unit, mean work experience (20 years), mean age (20
years old), and primary school graduate at 61.20(%) were found. Of the beekeepers, 87.06(%) had
additional income expect for beekeeping, but 37.60(%) of them informed that beekeeping was their
principal income source. The most important reasons of hive extinction were wintering losses and
bee diseases. All the producers bought honey to consumers and honey product has been selling all
the year around. The most significant problems of honey marketing were low price, lack of
cooperatives and price standardization. Among them, 55.29(%) were debtors, and average dept
amount was 8574.11 TL as well as sources of obligation were agricultural bank, private banks and
person. The most important factors influencing beekeeping were climate conditions, followed by
price reduction of the product, input cost increase, wintering losses, and no controllable effectively
in diseases and pest, respectively. It was determined that main expectations of the region
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beekeepers from the government were on providing opportunity of becoming a cooperative,
increasing beekeeping subsidy per hive, and taking necessary precaution in avoidance of fake

honey.

Keywords: Beekeeping, Demographic Characteristics, Producer problems, Igdir

GiRiS
Tarimsal faaliyetin isglcl, arazi, sermaye vb.
Uretim faktorlerine en az gereksinim duyan
alanlarindan biri olan aricilik faaliyeti birgok tarim
ureticisi tarafindan kolaylikla yapilabilen ve birgok
yonden Ureticilere avantaj saglayan bir faaliyettir
(Popescu, 2012). Aricilik, gerek Uretim cesitliligi,
gerekse insan yasami Uuzerine olumlu etkileri
sebebiyle her gegen gliin gelisme gobstermesiyle
beraber (Civi Yalgin, 2014) ayni zamanda bal
arilarinin yasam bigimi ve artnlerinin
hammaddelerini dodadan toplamalarindan dolayi
dogaya en bagimli hayvancilik faaliyetidir.

Aricilik faaliyeti diger Uretim dallarina kiyasla daha
az isgucune ihtiyagc duymakla birlikte bu yona ile
kirsal nifusa istihdam olanagi saglamakta olup
(Uzundumlu ve ark., 2011) Turkiye’'de aricilik
issizlik sorunun ¢6zimine katki saglama araci
olarak gorilmekte ve geleneksel yontemlerle,
temelde bal Uretimi amaciyla yapilmaktadir
(Kekegoglu ve ark. 2007). Aricilik faaliyeti isletme
maliyetleri olduk¢a dusik olup fazla sermayeye
intiyac gdstermemektedir. Bu bakimdan da yeterli
sermayesi olmayan dusuk gelirli  Ureticiler
tarafindan rahatgca yapilabilmektedir.  Ariciligi
o6nemli kilan diger bir neden faaliyetin ana Urinu
olan balin birgok hastaligin tedavisinde kullaniliyor
olmasidir. Bal, icerisindeki proteinler, aminoasitler,
vitaminler vb. bilegiklerden dolayr dogal bir
antioksidan olup geleneksel tipta ve insan
saghginda kullaniimaktadir (Ozcan ve Juhaimi,
2016). Ariciliktan Uretilen bal insan beslenmesinde
6nemli bir gida maddesidir. Diger ari Urtnleri olan
balmumu, ari sOtd, polen ve ari zehiri saglik
alaninda kullaniimaktadir. Aricihdin asil 6nemi
tozlasma yoluyla bitkisel dretimde devamliligi
saglamasidir. Aricihikta kullanilan arilar tozlasma
yoluyla yerylUzindeki bitkilerin yaklagik %30.00’dan
fazlasinin doéllenmesinde 6nemli rol oynamakta
(Klein ve ark., 2007; Pohorecka ve ark.,2014),
bitkisel Gretimde verimliligi saglamakta ve ihracat
yoluyla (lke ekonomilerine katki saglamaktadir
(Vanbergen, 2013; Giannini ve ark., 2015; Devkota
ve ark., 2016; Moritz ve Erler, 2016). Turkiye'de
2015 yili itibari ile 68206892 TL degerinde bal

ihnracati ve 4802 TL degerinde bal
yapimistir (Anonim 2015a)

Igdir ilinde 2015 yilinda 22880 adet kovandan 282
ton bal elde edilmis olup kovan basina bal verimi
12.35 kg.dir (Anonim 2015b). Igdir ili, Ulkemizde bal
Uretiminde kovan sayisi bakimindan 73. ve bal
Uretimi bakimindan ise 65. siradadir. Aricilarin
daha yiksek gelir elde edebilmeleri icin kovan
basina daha fazla bal ve diger ari Urlnlerinden
Uretmeleri gereklidir. Bunun saglanabilmesi ise
Ureticilerin aricilikla ilgili problemlerinin belirlenmesi
ve ¢6zUm Onerilerinin sunulmasina baghdir. Bu
galisma, 1gdir ilinde ariciik yapan (Ureticilerin
aricilikla ilgili sorunlarini belirlemek ve sorunlarin
¢6zimuine yonelik onerilerde bulunmak amaciyla
yapilmistir.

ithalati

GEREG VE YONTEM

Calismada kullanilan veriler Igdir ili Ari Yetistiricileri
Birligine kayith aricilik yapan igletmelerle yapilan
anketlerden elde edilmistir. Diger taraftan konuyla
ilgili yapilmis cesitli ulusal ve uluslararasi arastirma
makaleleri ve raporlar, gesitli istatistik kurum ve
kuruluglarin yayinlanmig verileri, Gida, Tarim ve
Hayvancilk il ve llge Mudurlikleri kayitlari
arastirmanin ikincil veri kaynaklarini
olusturmaktadir.

Bir populasyon Uzerinde yuritilen arastirmada
populasyona ait verilerin toplanmasinda kullanilan
iki yontemden birisi tam sayim digeri ise
orneklemedir. Poptulasyonu olusturan birimlerin tek
tek incelenerek onlardan o6lgme, tartma, gozlem
veya sorusturma yoluyla bilgi alinmasina tam sayim
ad1 verilmektedir (Gines ve Arikan, 1988).
Arastirma yapilacak populasyon kulguk, istenilen
bilgilere ulagsmak kolay ve ucuz ise tam sayim
yapiimalidir. Tam sayim sonucu elde edilen bilgiler
eger 6zenle derlenmis ise daha dogru sonuglari
yansitir (Cicek ve Erkan, 1996). Arastirmanin
popiilasyonunu Igdir ili Ari Yetistiricileri Birligine
kayith aricilar olusturmaktadir. Gida, Tarim ve
Hayvancilik Bakanligi ile 1gdir ili Ar Yetistiricileri
Birligi verilerine gore, aricilik yapan ve en az 20 arili
kovana sahip 85 igletme bulunmakta olup bu
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isletmelerle tam sayim ydntemine goére calisma
yuratilmuagtar.

Igdir merkez, Tuzluca ve Karakoyunlu ilgelerindeki
isletme sayilari ve ylzde miktarlari Cizelge 1'de
verilmistir.

Gizelge 1. ilgelere Gore igletme Sayilari

iiceler isletme Sayisi %
Merkez 29 34.10
Tuzluca 54 63.50
Karakoyunlu 2 2.40
Toplam 85 100.00

Boélgede aricilik yapan isletmecilerin  %63.50’si
(n=54) Tuzluca ilgesinde bulunurken, %34.10°'u
Merkez (n=29) ve %2.401 (n=2) Karakoyunlu
ilcesinde bulunmaktadir. Aralik ilgesinde ise,
aricilikla ugrasan An Yetistiricileri Birligine kayith
yetistirici bulunmamaktadir. Konu ile ilgili dnceden
yapilmis  anket formlarindan  yararlanilarak
hazirlanan anket formlari 1-30 Nisan 2015 tarihleri
arasinda bizzat arastirmacilar tarafindan
yurGtilmis olup 2014 yih  Gretim  ddénemini
kapsamaktadir.  Verilerin  degerlendiriimesinde,

ortalamalarin alinmasinda SPSS 19 ve Exel paket
programlari kullaniimistir.

BULGULAR

Igdir ili aricilar ile yapilan anketler
degerlendirilirken dncelikle demografik ézellikler ele
alinmigtir.

isletmelerde Niifus Durumu

isletmelerde niifusun yas gruplarina gére dagilimi,
calisabilir ndfus ile aile ig gicli miktarinin
belirlenmesinde dnemli bir kriterdir (Kiziloglu, 1994;
Peker ve Ayyildiz, 1996). incelenen igletmelerde
¢alisabilir nGfusun yas gruplari ve cinsiyete goére
dagilisi Cizelge 2’deki gibi olup, isletme basina
ortalama 4.71 adet birey oldugu belirlenmistir
(Karadas 2007). isletmelerde bulunan ortalama
nifusun Erkek is Birimi (EiB) cinsinden degerleri
hesaplandiginda ise bu deger 3.44 olarak
bulunmustur. isletmelerdeki galisabilir nifusun
%22.08'ini gocuk yas grubu olustururken,
%54.77’sini 15-49 yas arasi kadin ve erkekler
olusturmaktadir.

Cizelge 2. igletmelerde Caligabilir Niifusun Yas ve Cinsiyete Gére Dagilisi

7-14 Yas 15-49Yas 15-49Yas 50-64 Yas 50-65 Yas 65 Yas Toplam

Cocuk Kadin Erkek Kadin Erkek Ustii Nufus
Maksimum 6 6 5 1 2 2 12
Ortalama 1.04 1.27 1.31 0.35 0.47 0.28 4.71
% 22.08 26.96 27.81 7.43 9.98 5.94 100
EiB 0.52 0.95 1.31 0.17 0.35 0.14 3.44

isletmelerde Egitim Durumu

Tarim igletmelerinde kaynaklarin kullanimindaki
etkinligi ve buna bagh olarak isletme gelirini
artirmada mutesebbis c¢iftginin egitim dizeyi ile
tecribesinin iki 6nemli etken oldugu anlasiimigtir.
Modern tarimin gerektirdigi hususlarin basinda
suphesiz igletmeci ciftginin egitiimesi gelmektedir
(Kadirhanogullari, 2016).

isletmecilerin egitim durumlari degerlendirilmis ve
%61.20’sinin (n=52) ilkokul ve ortaokul dizeyinde
egitime sahip olduklari belirlenmistir (Cizelge 3).

isletme sahiplerinin egitim diizeyleri icin yapilan ki-
kare uyum testi (53.706) sonucunda isletme

sahiplerinin egitim dizeyleri bakimindan
dagiliminda dengeli durum gdézlemlenmemistir
(p<0.01).

Cizelge 3. isletmecilerin Egitim Durumlari

Egitim Durumu isletmeci Sayis| %
ilkokul mezunu 35 41.20
Ortaokul 17 20.00
mezunu

Lise mezunu 19 22.40
On lisans 8 9.40
Lisans 5 5.90
Lisans Ustii 1 1.20
Toplam 85 100.00

isletmecilerin egitim dizeyleri ile agadida incelenen
isletmecilerin sosyal givenceleri, ariciliga baslama
sekilleri ve ari urlnlerini UGretmeme sebepleri
arasinda ki-kare testleri yapiimis ve anlamli iligki
belirlenememistir (p>0.05).
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isletmecilerin Tecriibesi, isletme Disi Geliri ve
Aricilik Yapma Sebepleri

Aricilik yapan igletmecilerin kag yasinda olduklari
degerlendiriimis, en kugik 25, en blylik 80 ve
ortalama 52 vyasinda olduklari belirlenmistir.
Ureticilerin kag yildir aricilik yaptiklari sorularak is
tecrlbeleri belirlenmeye calisiimistir. Buna goére
ureticiler en az 3, en ¢ok 60 olmak Uzere ortalama
20 yilhk arnicihk tecribesine sahip olduklar
belirlenmistir.

Ureticilerin aricilik faaliyetinden 2,000-50,000 TL
arasinda degismekle birlikte ortalama 11,464.70 TL
satis geliri elde ettiklerini ifade etmislerdir.
isletmecilerin %12.90"1 (n=11) yalnizca ariciliktan
gelir  saglarken, %87.10'u (n=74) diger
faaliyetlerden de gelir saglamakta ve ariciligi ek
gelir kaynag! olarak gérmektedirler. isletmecilerin
ek gelir kaynaklarinin neler oldugu Cizelge 4.te
goruldigia gibi %27.03'G (n=20) esnaf, %25.68’i
(n=19) emekli, %17.57’si (n=13) serbest meslek,
%16.22’si (n=12) ciftci ve %13.51'i (n=10) ise
memurdur.

Cizelge 4. Ek Geliri Olan isletmelerin Ek Gelir
Kaynaklari

Gelir Kaynagi isletmeci Sayis! %

Esnaf 20 27.03
Emekli 19 25.68
Serbest Meslek 13 17.57
Ciftci 12 16.22
Memur 10 13.51
Toplam 74 100.00

Aricilik diginda ureticiler aylik en fazla 3500 TL ve
ortalama 1240 TL gelir elde etmektedirler.
Ureticilerin %92.90'inin (n=79) sosyal glivencesi
bulunurken % 7.10'unun (n=6) sosyal glvencesi
bulunmamaktadir (Cizelge 5).

Ureticilerin aricilik faaliyetini asil gegim kaynaklari
m1 yoksa ek gelir saglamak amaciyla mi yaptiklarini
belirlemek amaciyla nigin aricilik yapiyorsunuz diye
sorulmus ve alinan cevaplar Cizelge 6'da
verilmistir. isletmecilerin %37.60"1 (n=32) asil gegim
kaynag! oldugunu belirtirken, %43.50’si (n=37) ek
gelir kaynagi ve %18.90’1 ise (n=16) mesgul olmak
icin aricilikla ugrastiklarini ifade etmiglerdir.

Cizelge 5. isletmecilerin Sosyal Giivenceleri

Sosyal Guvence isletmeci Sayisi %
Cesidi

Yok 6 7.10
SGK 29 34.10
Yesil Kart 14 16.50
Emekli Sandigi 16 18.80
Bagkur 20 23.50
Toplam 85 100.00

Ureticilerin sosyal giivence durumlari igin yapilan
ki-kare uyum testi (16.706) sonucunda isletme
sayilarinin sosyal glvence gruplarina dengeli
dagiimadigi tespit edilmistir (p<0.01).

Cizelge 6. igletmecilerin Aricilik Yapma Sebepleri

Aricilik Yapma isletmeci sayisi %
Sebepleri

Esas gecim kaynagi 32 37.60
Ek gelir kaynagi 37 43.50
Mesgul olmak icin 16 18.90
Toplam 85 100.0

Aricilikla ilgili Temel Faaliyetler

Bolgede aricihdin yayginlagsmasi igin giftcilerin
aricilik faaliyetinden haberdar olmalari
gerektiginden, Ureticilere ariciliga nasil basladiklar
sorulmus, Ureticilerin %37.60"1 (n=32) ¢evreden
gorerek ariciliga bagladigini belirtirken digerleri ise
baba meslegi, merak, ihtiyag, kursa giderek ve
diger sebepler cevabini vermiglerdir (Cizelge 7).

Cizelge 7. isletmecilerin Aricilia Nasil Basladiklari

Ariciliga Baglama Sekli isletmeci Sayisi %

Cevreden gorerek 32 37.60
Baba meslegi 24 28.20
Meraktan 18 21.20
Diger 7 8.20
ihtiyagtan 3 3.50
Aricilik kursuna giderek 1 1.20
Toplam 85 100.0

isletmecilerin ariciiga nasil bagladiklari konusunda
yapilan ki-kare uyum testi (54.976) sonucunda,
isletmelerin aricihda baslama sekilleri konusunda
ayrilan gruplara dengeli dagiimadidi tespit edilmistir
(p<0.01).

Batln igletmeler bal disindaki ari Urlnlerinin
tamami yerine bir kismini Gretmektedirler. Butin ari
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drtnlerini  Uretmemelerinin  nedenleri arasinda
%30.60 ile (n=26) ugrasmak istememe ve yeterli
zamanin bulunmamasi, %29.40 (n=25) pazarlama
problemi, %25.90 (n=22) vyeterli alet-ekipman
olmamasi ve %12.90 (n=11) Uretim tekniginin
bilinmemesi olarak belirlenmistir (Cizelge 8).

Cizelge 8. Ureticilerin Butin Ar Urlinlerini
Uretmeme Sebepleri

Uretmeme Sebebi isletme Sayis| %
isteksizlik, zaman sikintisi 26 30.60
Pazari yok 25 29.40
Alet ekipman yok 22 25.90
Uretim teknigini bilmeme 11 12.90
Karli degil 1 1.20
Toplam 85 100.0

Ureticilerin son iki yildaki sénen kovan sayilari
arastiriimis ve her isletmede ortalama 2012 yilinda
21.34 adet ve 2013 yilinda ise 22.91 adet kovanin
s6éndugu goérulmustar.

Aricilikla ugrasan igletmelerin son iki yilda meydana
gelen koloni kayiplarinin nedenleri arasinda en
fazla %32.14 ile (n=27) kiglama kayiplari gelirken
bunu sirasiyla %30.95 (n=26) ar hastaliklari,
%15.48 (n=13) anaari kaybi, %10.71 (n=9) cevresel
nedenler, %5.95 (n=5) yagmalama izlemis ve

baglamadigini belirtmigtir (Cizelge 9). Cevresel
nedenler igerisinde en 6nemlisi ise ¢evredeki baz
istasyonlarindan yayilan sinyallerin arilarin yonlerini
sasirmalarina ve kovanlarina ddénmemelerine
neden olmasidir.

Cizelge 9. Kovan Sénme Nedenleri

Kovan Sénme Nedenleri |isletme Sayisi [%
Kiglama kayiplari 27 32.14
Ari hastaliklari 26 30.95
Ana ari kaybi 13 15.48
Cevresel nedenler 9 10.71
Yagmalama 5 5.95
Bilinmiyor 4 4.76
Toplam 34 100.0

Bal Pazarlama Durumu ve Problemleri

Bal pazarlama kanal Uretici-tiketici seklinde

gerceklesmektedir. Ureticiler ballarinin neredeyse
tamamini tiketicilere satmalarina karsin, pazarlama
faaliyetinin butin bir yil boyunca yapilmasi ve
urettikleri bal toptan satmadiklar igin de sattiklari
kadarinin parasini aldiklarindan, ellerine toplu para
gecmemekle birlikte balin pazarlanmasi igin her
defasinda ayri zahmete katlanmaktadirlar.

Ureticilerin bal pazarlanmasi ile ilgili karsilastiklari

%4.76 (n=4) ise koloni kaybini herhangi bir nedene temel problemler Cizelge 10'da  verilmistir.
Cizelge 10. Bal Pazarlama Problemleri

Sorun isletmeci sayisi %

Pazarlamada Etkili Olacak Kooperatiflerin Olmamasi 85 100.00

Hak Ettigi Degere Satilmamasi 80 94.12

Fiyat Standardizasyonunun Olmamasi 53 62.35

Dis Kaynakh Uriinlerin Kontrolsiiz Piyasaya Girisi 50 58.82

Piyasada Sahte Bal Bulunmasi 48 56.47

Toptan Pazar Bulunamamasi 40 47.06

Uriinlerin Dogalligi Konusunda Tereddiit 35 41.18

Bilingsiz Tuketici 25 29.41

Ambalajlama Sorunu 12 14.12
isletmecilerin %62.35'i (n=53) fiyat piyasada sahte bal bulunmasi problemini ise
standardizasyonunun olmadigini belirtmekte ve %56.47’si  (n=48) belirtmistir. Butun ureticiler
bununda etkisiyle isletmecilerin %94.12’si (n=80) Urettikleri bali pazarlayacak etkili pazarlama

bal satis fiyatini disik bulmaktadir. Disg kaynakl
drtnlerin  kontrolsiiz  sekilde piyasaya girigi
problemini Ureticilerin %58.82’si (n=50) belirtirken

kooperatiflerinin olmamasini en buyik sorun olarak
belirtmislerdir. Urlin fiyatinin disik olmasi ve fiyat
standardizasyonunun bulunmamasi, yurt disindan
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kagak bal girisi ve piyasada sahte bal bulunmasi
diger problemler arasindadir. igletmecilerin
%41.18i (n=35) drunlerin dogalhdi konusunda
tketicilerin stiphe igerisinde olduklarini belirtmistir.

Cizelge 11. igletmecilerin Borgluluk Durumlari

isletmelerde Borgluluk Durumu

isletmecilerin borgluluk durumlari Cizelge 11’de
verilmigstir.

Borcun Kaynagi Borglu Isletme Sayisi |% En Cok Borg Miktar Vade Araligi (ay) |Faiz Orani Araligi
Ziraat Bankasi 25 29.41 45.000 12-60 5-13

Diger Bankalar 2 2.35 30.000 12-36 13-15

Sahislar 20 23.53 85000 2-12 -

isletmecilerin %29.41'i (n=25) Ziraat Bankasr'na
borglu olup en fazla bor¢ miktari 45.000 TL ve
Ziraat Bankasi’'na ortalama bor¢ miktari 5017,65
TL'dir. Ziraat bankasina borcun vadesi 12 ila 60 ay
arasindadir. Ziraat bankasi arilarini sigorta yaptiran
ureticilere kredi verirken 12 ay vade ve yillik %5,
arilarini  sigorta yaptirmayan Ureticilere ise
istedikleri miktarda vade ve yilik %13 faiz
uygulamaktadir. Diger bankalara 2 isletmecinin
borcu olup 1.700 TL 12 ay vade ve 30.000 TL 36 ay
vade ve ayrica isletme ortalamasina gore
hesaplandiginda 372.94 TL igletmecilerin diger
bankalara borcu bulunmaktadir. Sahislara borgluluk

durumu  degerlendirildiinde  ise  Ureticilerin
%23.53’tnln (n=20) olmak uzere, en gok 85000 TL
ve ortalama igletme basina 3183.53 TL, vade 2-12
ay arasinda olup borcun tamami genellikle bal
hasat doneminde Odenmekte ve sahislara faiz
ddemesi  yapiimamaktadir.  Ureticilerin ~ Ziraat
Bankasi, diger bankalar ve sahislara olan borglari
isletme basina ortalama olarak 8.574,11 TL'dir

Aricihgi Etkileyen Olumsuz Faktorler

Arastirmanin yapildidi boélgede aricilik faaliyetini
olumsuz etkileyen faktorler bolge aricilari tarafindan
ifade edilmis ve Cizelge 12’de verilmigtir.

Cizelge 12. Bolgede Ariciligi Olumsuz Etkileyen Faktorler

Faktor isletmeci Sayisi %

Olumsuz iklim sartlari 85 100

Uriin fiyatindaki diisme 83 97.65
Girdi maliyetindeki artis 82 96.47
Kiglama kayiplari 82 96.47
Hastalik ve zararlilarla mucadele edememe 81 95.29
Cevre Kirliliginin etkisi 31 36.47
Teknik donanim eksikligi 18 21.18
Anaari problemi 17 20.00
Teknik bilgi eksikligi 8 9.41
Besin yetersizligi 7 8.24

Ureticilerin tamami arastirmanin yapildi§i yilda,
verim kaybina da neden olan olumsuz iklim
kosullarini aricilikla ilgili en énemli sorun olarak
g6rmektedirler. Bal fiyatlarinin bir dnceki yila gore
2013 yilinda daha distk dizeyde gerceklesmesi
ureticilerin - %97.65’i  (n=83) tarafindan Onemli
g6rulen diger bir olumsuz faktérdir. Benzer sekilde
girdi maliyetlerindeki artis ve kislama kayiplari

Ureticilerin %96.47’si (n=82) tarafindan, hastalik ve
zararhlarla micadele edememe %95.29'u (n=8)
tarafindan aricilikta olumsuz faktorler igerisinde
gOrulmektedir. Bu faktorlerin disinda cevre Kkirliligi,
teknik donanim eksikligi, ana ar problemi, teknik
bilgi eksikligi ve besin yetersizligi de aricihgi
olumsuz etkileyen diger olumsuz faktérler icerisinde
gOrulmektedir.
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Bolge Aricilarinin Devletten Beklentileri

Aricilik faaliyeti ile ugdrasan isletmecilere arici
sayisinin artiriimasi, bdlge aricihginin gelistiriimesi,

Cizelge 13. Bolge Aricilarinin Devletten Beklentileri

problemlerin ¢6zilmesi, daha fazla bal verimi ve
daha vyuksek kazan¢g saglanmasi amaciyla
devletten beklentilerinin neler oldugu sorulmus ve
alinan cevaplar Cizelge 13’de verilmistir.

Beklenti isletmeci Sayisi %

Aricilikla ilgili kooperatifi kurulsun 72 84.70
Kovan basina verilen aricilik destegi artirilsin 55 64.71
Sahte bal 6nlensin 51 60.00
Girdi destegi saglansin 28 32.94
Yabanci gezgini aricilar kontrol edilsin 22 25.88
Uygulamali egitim seminerleri diizenlensin 11 12.94
Ari hastaliklari konusunda uzman getirilsin 8 9.41
Konaklama sorunu giderilsin 8 9.41
Tuketici bilinglendirilsin 4 471

Bolge aricilarinin devletten en énemli beklentisi ari

drtnlerini  pesin  ve daha yiksek fiyatla
degerlendirecek  aricilikla  ilgili  kooperatifler
(tarimsal  kalkinma  kooperatifi, ari  GrUnleri

pazarlama kooperatifi ve ari Urlnleri Ureticileri
birligi) kurulmasini tesvik etmektir. Kovan basina
veriimekte olan ve 10 TL destegin artirilmasi ise
diger beklentidir. Ureticiler bolgede sahte bal
bulundugunu ve bunun da bal fiyatlarini oldukca
fazla disurdigunu ifade etmisler bu sebepten ilgili
kurumlarin daha siki denetim yaparak sahte balin
onlenmesini istemiglerdir. Kovan, balmumu, ari keki
vb. girdiler icin destek verilmesi istenmekle birlikte
diger bolgelerden gelen gezginci aricilarin kendileri
icin ayrilan bdlgede kalmadiklari ve bdlge
aricilarinin  alanlarina girdikleri  belirtilmistir. Bu
durumun 6énlenmesi icin il Tarm Gida ve
Hayvancilik Mudurligunidn disaridan gelen gezginci
aricilari denetlemesi ve onlara ayrilan alanda
kalmalarinin saglanmasi istenmektedir.

Ureticiler aricilk  konusunda  teknik  egitim
verilmesini ve bunun da uygulamali olarak
yapilmasini istemislerdir. Bolgede ari hastaliklari
konusunda uzman ziraat mihendisi veya veteriner
hekimlerin bulunmamasi bdlgede goérilen salgin ari
hastaliklarinin teshisi, tedavisi ve kontrol altina
alinmasi konusunda dreticiler tarafindan dnemli bir
eksiklik olarak gérulmektedir. Aricilar birligine Uye
Ureticiler diger ciftci arazilerine kovanlarini koymak
istediklerinde, arazi sahiplerinin onlar
engellediklerini belirtmis ve konaklama sorunu
yasadiklarini ifade etmislerdir. Dodal olmayan sahte

ari Urunleri ile dogal olanlarin insan saglig
bakimindan 6neminin anlagiimasi ve ari Urlnleri
tiketiminin artmasi igin devlet eliyle reklam
yapilmasi Ureticilerin diger beklentileri igerisindedir.

TARTISMA

Aricihk  igletmelerinin  nufus  yapilar,  egitim
dizeyleri, aricihk yapma sebepleri vb. sosyo-
ekonomik o6zellikleri ile aricilikla ilgili karsilagilan

sorunlar ve ¢Ozim Onerilerinin  belirlenerek
uygulanmasi bu isletmelerin daha karl
galismalarini ve buyuyerek gelismelerini

saglayacaktir. Bu amagcla, &ncelikle isletmelerin
nifus yapilar incelenmis ve isglcunin asll
kaynagini olusturan 15-64 yas grubu nufusun
yuksek oranda olmasi (%72.18), incelenen
isletmelerde aile isglcu potansiyelinin ylksek
oldugunun bir  godstergesidir. isletmecilerin
%61.20’sinin ilkokul ve ortaokul dizeyinde egitime
sahip olmalarn egitim dizeyinin yetersizligini
gostermektedir. Tunca ve Cimrin (2012) Kirsehir'de
aricilarin %54.00'inin ilkégretim, Sezgin ve Kara
(2011) TRA2 (Agn, Kars, Ardahan, Igdir)
bolgesindeki illerde %15.60’1inin ortaokul, Yerlikaya
ve Sahinler (2007) Tunceli ili Puliumdr ilgesinde
%73.00'inin ilkdgretim, Soysal ve Gurcan (2005)
ise Tekirdag ili aricilarinin %65.00’'inin ilkégretim
dizeyinde egitime sahip olduklarini bildirmislerdir.
isletmecilerin ~ ortalama 20  yildir  aricilik
yapmalarindan bu konuda yeterince is tecriibesine
sahip olduklari anlasilabilir. Aricilarin is tecribesini
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Akdemir (1990), Adana’da ariciligin ekonomik
yapisini arastirdigi calismada 12 yil, Oztiirk (2013),
Ordu ili arncilik sektérinin ekonomik yapisi
calismasinda 23 yil, Emir ve Peri (2016), Samsun ili
Salipazari ilgesi aricilarinin 15 vyl tecribeleri
oldugunu belirtmislerdir. Isletmecilerin yalnizca
%12.90'inin aricihdr gegim kaynagi olarak yapmasi
ve %87.10’unun cesitli sebeplerle ek gelir kaynagi
olarak yapmasi (Ureticilerin aricilik faaliyetinden
gecimleri igin yeterli gelir elde edemeyecekleri fikrini
ortaya koymaktadir. Vural ve Karaman (2009)
Tarkiye'de 20.0000 aricilik isletmesinin yalnizca
20.000’inin asil gegim kaynaginin aricilik oldugunu
bildirmiglerdir. Tunca ve Cimrin (2012) an
yetistiricilerinin %17.00'inin tek gelir kaynagi olarak,
%57.00'inin ise ek gelir saglamak amaciyla aricilik
yaptiklarini, Ozcan (2011) Burdurda ariciligin yan
gelir elde etmek igin; Isparta’da ise meslekten
ziyade hobi olarak yapildigini, Sezgin ve Kara
(2011) aricilarin %40.00'inin tek gegim kaynaginin
aricihlk oldugunu ve Kutlu (2014) ise ariciigin
%54.00'Inin  asil  ge¢im kaynadi oldugunu
bildirmistir. Ureticiler trettikleri bali toptan ve pesin
satarak pesin satisin avantajlarindan yararlanmak
istemekte ve bu nedenle de bali toplu olarak
pazarlayacaklari ari Urtnleri pazarlama
kooperatifinin bdlgede kurulmasini istemektedirler.
Celik ve Turhan (2014) Konya ilinde aricilik
isletmelerinin  %51.11’inin bali direkt toptanciya
satarken, %17.78’inin perakendeciye, %22.22’sinin
isleyici firmaya, %8.89’'unun ise ihracat¢i firmalara
sattiklarini bildirmislerdir. Pazarlama konusunda en

belirgin  problemler pazarlama kooperatiflerinin
olmamasi ve dusuk urin fiyati  olarak
belirlendiginden, bdlgede ari artnlerini
pazarlayacak  bir  pazarlama  kooperatifinin

kurulmasi gerekmektedir. Vural ve Karaman (2009).
Turkiye’de aricilik sektdriiniin pazarlama, ihracat ve
kalite problemlerinin  oldugunu belirtmiglerdir.
Kekecoglu ve ark. (2007) pazarlamanin aricinin en
o6nemli sorunlarindan biri oldugunu, disaridan kagak
olarak Turkiye'ye sokulan Cin ve iran balina karsi
tedbir alinmasi gerektigini ve gercek bal
ureticilerinin sahte bal ureticilerine kargi korunmasi
gerektigini ifade etmiglerdir. Kekegoglu ve Rasgele
(2013) aricihk faaliyetlerindeki  yetersizliklerin
egitim, Urin pazarlama, damizlik ana uretimi veya
temini, hastalik ve zararlilar ile mucadele olarak
belirlemistir. Ureticilerin boélge aricihgimnin
gelistiriimesi icin devletten beklentileri icinde girdi
ve egitim destedi 6ne ¢iktigindan, bdlge aricilarina
aricilik  konusunda teknik  egitim  verilmesi
saglanmali ve ayrica kovan basina verilen destegin

artinlmasi gerekmektedir. Karakaya ve Kiziloglu
(2015) Bingdl'de aricihdin gelismesi igin yetigtirici
birliklerinin aktif rol almasi ve yetistiricilerin daha
fazla bilgi ve kredi imkanlari ile donatilarak ariciigin
daha profesyonel yapilip igletmelerin biyutilmesi
gerektigini belirtmislerdir.

SONUG

Bu c¢alismanin amaci, Igdir ili aricilarinin
demografik Ozelliklerini belirlemek ve aricilikla ilgili
problemlerini belirleyerek bu problemlere aricilarin
kendi ifadeleri ile ¢dzim o6nerileri getirmektir. Bu
amagla aricilarin demografik 6zelliklerinden yas,
egitim, nufus vb. Ozellikleri belirlenirken, bal
pazarlamasi Uretimle ilgili sorunlar ve ¢dzimler
ortaya konulmustur. Her isletmede ortalama 3.44
EiB bulunmakta, isletmeciler ortalama 52 yasinda
yetersiz egitim diizeyine sahiptirler. isletmecilerin
%62.40'1 ek gelir saglamak amaciyla aricilik
yaparken %55.29'u borglu durumdadirlar. Son iki

yilda kovanlarin basglica sénme nedenlerinin
kiglama kayiplari ve ari  hastaliklari olarak
belirlenmistir.  Olumsuz  iklim sartlari  ariciligi

etkileyen en oOnemli olumsuz faktor olup diger
Onemli faktoérler Grun fiyatindaki dusme, girdi
maliyetindeki artig, kislama kayiplari, hastalik ve
zararhlarla mucadele edememe gelmektedir.
Aricilarin faaliyetle ilgili yapilmasini istediklerinin
basinda ar Urunlerini  pesin ve Kkolaylikla
pazarlayabilecekleri pazarlama kooperatifinin
kurulmasidir. Bunun igin devlet tegviki yapilmali
diger sorunlar i¢in ise kovan bagsina ve aricilik icin
verilen diger destekler artiriimali, sahte bal satiginin
Onlenmesi icin ilgili birimler tarafindan yapilan
kontroller sikilastiriimali, Ureticilere aricilik, ari
artnleri Uretimi ve arl hastaliklari konusunda egitici
seminerler verilmelidir. Ayrica tuketicilere balin
Onemi konusunda devlet tarafindan reklam
¢alismalarinin yapilmasi dnerilebilir.
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EXTENDED ABSTRACT

Beekeeping is an agricultural activity which can be
carried out by many agricultural producers since it
requires less capital and labor, and since it requires no
substantial land. Producers engaged in beekeeping not
only generate extra income for their farms but also
produce such products as honey, pollens, royal jelly, etc.,
which are beneficial for the humans, and bees as well
help in fertilization of many plants through pollination.
This study was conducted to determine production
problems of beekeepers in Igdir Province and to bring out
recommendations on the solution of these problems. In
this respect, it is expected that this study will contribute to
the increases in yield and incomes of the producers by
providing them a more problem-free and more productive
production environment. Data used in the study were
gathered through questionnaires applied to agricultural
enterprises engaged in beekeeping activities and
registered with Igdir Province Bee Producers’ Union.
According to the records of The Ministry of Food,
Agriculture and Animal Husbandry and Igdir Province
Bee Producers’ Union, there are 85 enterprises in Igdir
province with at least 20 hives. The field study was
conducted with these enterprisesd according to complete
sample method. Questionnaires were evaluated and

demographic characteristics were studied first. There are
4,71 individuals per enterprise, with 61,20% of producers
(n= 52) having primary and secondary school diplomas.
Mean age of the producers was 52 and mean working
experience was 20 years. On the other hand, it was
determined that producers generate 11464.70 TL of
sales revenue from beekeeping activities and 87,10% of
the producers have incomes from other activities and
view beekeeping as a complementary source of income.
37,60% of the producers revelaed that they started
beekeeping after they saw someone in their social
environment conducting the activity. All producers
expressed that they do not produce other apiculture
products than honey due to such reasons as
unwillingness, no market, having no knowledge of the
production techniques, having no time for the activity. An
average of 21,34 hives in 2012 and 22,91 hives in 2013
have perished, due to such reasons as wintering losses,
bee diseases and environmental reasons, as expressed
by the producers. Marketing of the honey is carried out
directly between the producer and the consumer. Lack of
cooperatives that may be effective in marketing, low
prices, presence of fake honey in the markets,
consumers with low levels of knowledge on benefits of
honey were expressed as problems related to the
marketing of honey. Indebtedness were also evaluated
and it was found out that average debt per producer is
8547, 11 TL, and the major debtors are Agricultural Bank,
other banks and private persons.

Important factors that have adverse effects on
beekeeping activities in the studied region, as expressed
by the surveyed producers, areunfavorable climatic
conditions, falls in product prices, increases in the cost of
inputs, wintering losses and inability to prevent diseases
and fight pests. Producers were asked of their
expectations from the government for increasing the
number of beekeping enterprises, improving of the
region’s beekeeping, solution of their problems, more
honey yield and higher incomes. Responses were came
out as establishment of a beekeeping cooperative,
increasing of state subsidies per hive, preventing the
access of fake honey into the markets, subsidizing the
inputs, controlling the entries of mobile beekeepers from
other regions and organization of practical trainings on
beekeeping. According to these findings, it was
recommended to establish a cooperative in which
producers can market apiculture products more easily
and in cash, increasing of per hive and input subsidies,
intensifying controls by related public bodies to prevent
access of fake honey to the markets and providing
practical trainings on apiculture, production of apicultural
products and bee diseases to producers in order to
improve beekeeping in the region and for the solution of
the problems of producers in the region.
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0z
Bu ¢alisma Ege bélgesinde iiretilen gam, Akdeniz Bélgesinde iiretilen pamuk, i¢ Anadolu Bélgesinde

iretilen yayla (multifloral) ve Trakya’da bélgesinde iretilen aygicegi ballarinin fizikokimyasal
ozelliklerinin belirlenmesi amaciyla yapilmistir.

Fizikokimyasal analiz sonug¢larina gére ¢am balinin ortalama nem orani %17.12%0.09, asitlik
27.901+0.53 meqg/kg, sakkaroz %0.44+0.08, friiktoz+glikoz %56.37+0.54, friiktoz/glikoz %1.15%0.01,
iletkenlik 1.04%0.02 mS/cm, diastaz sayisi 15.51+%0.50 DN ve 5-Hidroksimetilfurfural (HMF) degeri
4.63%0.31 mg/kg olarak bulunmustur. Pamuk balinda bu degerler sirasiyla %17.88+0.57, 13.92%1.11
meq/kg, %2.0410.74, % 61.30%£1.08, %1.1910.02, 0.2410.03 mS/cm, 10.92+£0.64 DN, 3.8610.04 mg/kg;
yayla balinda % 19.03%0.15, 26.92%1.17 meq/kg, %3.0810.08, %70.71£0.69, %1.1310.02, 0.321+0.03
mS/cm, 20.7210.82 DN, 2.7310.06 mg/kg; aycicegi balinda ise sirasiyla %20.13%£0.21, 30.8110.78
meq/kg, %2.99%0.01, %72.69+0.39, 1.13+0.01, 0.44+0.01 mS/cm, 25.61+1.11, 2.58+0.03 mg/kg olarak
belirlenmigtir. iki adet gam bali ve 2 adet pamuk bali harig, alinan tiim bal 6rneklerinin, TGK 3036 Turk
Gida Kodeksinde belirtilen kriterlere uygun oldugu belirlenmistir.

Anahtar kelimeler: Gam bali, Pamuk bali, Yayla bali, Aycicek bali, Fizikokimyasal 6zellikler

ABSTRACT

In this research, the physicochemical properties of pine honey samples produced in the Ege Region,
cotton honey samples produced in the Akdeniz Region, multifloral honey samples produced in the
Central Anatolia Region and sunflower honey samples produced in the Trakya Region were
determined.

According to results of the physicochemical analyses, the average contents of moisture
17.12%0.09%, acidity 27.90%0.53 meqg/kg, sucrose 0.44%0.08%, fructose+glucose 56.37+0.54 %,
fructose/glucose 1.15%0.01, conductivity 1.04%0.02 mS/cm, diastase 15.51%0.50 DN and 5-
hydroxymetylfurfural (HMF) 4.63%0.31 mg/kg in pine honey samples were determined. The same
components for cotton honey samples were determined as 17.88*%0.57 %, 13.92%1.11 meq/kg,
2.04%0.74 %, 61.30£1.08 %, 1.19%0.02 %, 0.24%0.03 mS/cm, 10.92%0.64 DN, 3.86%0.04 mg/kg, multifloral
honey samples 19.03%0.15 %, 26.92%1.17 meq/kg, 3.08+0.08%, 70.71+0.69 %, 1.13%0.02, 0.32+0.03
mS/cm, 20.7240.82 DN, 2.73%0.06 mg/kg, sunflower honey samples 20.13%0.21 %, 30.81+0.78 meq/kg,
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2.99%0.01 %, 72.69+0.39 %, 1.13%0.01, 0.44+0.01 mS/cm, 25.61%+1.11, 2.5840.03 mg/kg respectively. Out
of the two Pine honey and two Cotton honey, the results, related the physicochemical characteristic
of honey samples, were determined to be in accordance with the criteria set out in the TGK (Turkish

Food Codex)’s.

Key words: Pine honey, Cotton honey, Multifloral honey, Sunflower honey, Physicochemical

properties.

GiRiS
Bal gida UrlnU olarak tiketilen en énemli besin
kaynaklarindan biridir. Balin kimyasal igerigi, cografi
bélge, nektar kaynagdi, balin olgunlastiriimasi, iklim

kosullari, isleme ve saklama kosullari gibi birgok
faktore baghdir (Giler ve ark., 2007).

Ballar elde edildigi bitki kaynagina, g¢esitliligine ve
elde edilis sekillerine gore farkli isimler ile anilr.
Pamuk, aygicedi ve kestane bali gibi ballar tek bitki
kaynagindan yararlanildi§i icin monofloral ballara,
yayla ballari multifloral ballara, cam bali da salgi
balina 6rnek olarak verilebilir. Salgi bal bitkilerin
canli kisimlarinin salgilarindan yararlanir ya da
bitkilerin canli kisimlari zerinde yasayan bitki emici
bbceklerin salgilarindan elde edilirler. Cigek bal ise
kaynagini bitkilerin nektarlarindan saglanir. Bir
balin monofloral bal olabilmesi igin bir bitkinin
poleninin bulunma oraninin genellikle %45’in
Uzerinde olmasi gereklidir (Melliou ve Chinou,
2011, Anonim, 2012).

Bal, besleyici 6zelligi ve sagladigi tibbi yararlar
sebebiyle Ustin bir gida maddesi olarak
belirtimektedir. ~ Yapisindaki  gsekerler  kolay
sindirilebilirler. Ayrica istenen 6zellikte organik asit
ve bir¢ok biyoaktif bilesigi ihtiva eder (Jasim ve ark.,

2007). Kimyasal olarak, bal %70-80
karbonhidratlar, 9%310-20 su ve %1 organik
asitlerden, minerallerden, proteinlerden, fenolik

bilesiklerden ve aminoasitler  gibi mindr
bilesiklerden olugur (Eraslan ve ark., 2010).
Karbonhidratlarin ise %85-95" glikoz ve friiktozdur.
Ayrica sakkaroz, maltoz, isomaltoz, melezitoz ve
laktoz gibi sekerler barindirirlar. Ballar toplandidi
degisik bitki nektarlarina goére farklh aroma, tat,
renk, yogunluk ve kristalizeye sahip olabilir (Crane,
1975; Yaniv ve Rudich, 1996; Sunay ve ark., 2003;
Silici, 2004; Sahinler ve ark., 2004).

Balin kalitesi temel olarak duyusal, fiziksel,
kimyasal ve mikrobiyolojik 6zellikleriyle belirlenip
degerlendirilir (Gomes ve ark., 2010). Bal tiplerinin
Ozellikle fizikokimyasal ve palinolojik 6zelliklerinin
bilinmesinin yasal gerekliliklerin yerine
getiriimesinde faydali oldugu bir ¢ok arastirmaci

tarafindan belirtiimistir (Dag ve ark., 2006; Yardibi
ve ark., 2010). Ozellikle baln fizikokimyasal
Ozelliklerinin g¢alisiimasi, balin kalitesini belirleyen
sertifikasyon sureci i¢in oldukga énemli bir husustur
(Zerrouk ve ark., 2011). Buna istinaden incelenmesi
gereken temel kriterler; nem, asitlik, seker oranlari,
elektriksel iletkenlik, diastaz  aktivitesi ve
hidroksimetilfurfural (HMF) igerigidir (Gomes ve
ark., 2010).

Bal saglik agisindan ¢ok faydali olmasinin yani sira
Ulke ekonomisine sagladigi katki nedeniyle de son
derece oOnemli bir gidadir. Ancak ne yazik Ki
Tarkiye’den yurt disina ihra¢ edilen ballarin kalinti
veya igeriginin standartlara uygunsuzlugu nedeniyle
geri iade edildigini, bunun yani sira tiketicinin de
sahte bal kaygisiyla bal tiketiminden kaginmakta
oldugunu duymaktayiz. Buna bagh olarak saglik
acisindan son derece Onemli bir gida olan balin
hem dis ticareti hem de i¢ tiiketimi azalmaktadir. Bu
nedenle zaman zaman tum Tarkiye'yi temsil edecek
sekilde Odrneklemeler yaparak balin kimyasal
iceriginin calisiimasi, bdylece bilimsel kanitlara
dayanilarak Ureticinin bilingli Gretime yonlendiriimesi
ve tuketicinin de bilgilendiriimesi gerekmektedir.

Bu amagla, calismamizda, Ege, Akdeniz, i¢
Anadolu ve Trakya bolgelerinden toplanan bal
Orneklerinin fizikokimyasal 6zelliklerinin Tirk Gida
Kodeksine uygunlugunu belirlemek ve
degerlendirmek amaciyla analizleri yapiimistir.

GEREG VE YONTEM

Ege Bodlgesinden toplanan 89 adet c¢cam bali,
Akdeniz Bolgesinden 12 adet pamuk bali, ig
Anadolu bélgesi'nden 43 adet yayla bali, Trakya
bdlgesi’nden 67 adet aygicedi bali olmak Uzere
toplam 211 adet bal 6rnegi aricilardan 2014 yilinda
temin edilmistir. Ornekler 200 gramlik cam
siselerde toplanmig ve analiz yapilincaya kadar oda
sicakhginda muhafaza edilmistir.

Balin nem igerigi,Association of Official Analytical
Chemists (AOAC) (1990)nin  969.38 numarali
metoduna gore yapilmig olup,Abbe WYA
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Refraktometresi  (Zhejiang, China) ile tayin
edilmistir. Serbest Asitlik, AOAC (1990)’ un 962.19
numarali metoduna gére yapilmigtir. invert seker ve
sakkaroz degerleri sirasiyla AOAC (1990)'nin
920.183 ve 925.46 numarali metotlarina goére
Agilent 1100 Series HPLC Value Sistem
(Waldbronn, Germany) kullanilarak belirlenmigtir.
Orneklerin elektriksel iletkenlikleri Lasakova ve ark.
(2009) tarafindan tanimlanan metoda gére Mettler
Toledo Inlab (Zirich, Switzerland) kullanilarak
belirlenmistir. Diastaz 6lgimi, AOAC (1990) un
958.09 numarali metoduna; HMF’nin &lgimi ise,
AOAC (1990) un 980.23 numarali metoduna gore
Shimadzu uv-1201V (Tokyo, Japan)
spektrofotometre  kullanilarak  yapilmigtir.  Elde
edilen verilere EXCEL ve “SPSS 16.0 paket
programi” yardimiyla  betimleyici istatistikler
uygulanmistir.

BULGULAR

Fizikokimyasal analizler olarak belirtilen nem,
asitlik, sakkaroz, seker oranlari, iletkenlik, diastaz
ve HMF analizleri sonucunda ¢am bali, pamuk ball,
yayla bali ve aygicedi bali  6rneklerinin
fizikokimyasal degerlerinin olusturdugu
kompozisyon minimum, maksimum ve ortalama
degerler seklinde Tablo 1’de verilmistir.

Farkli bdlgelerden toplanan cicek ve salgi bali
orneklerinin  biyokimyasal verilerinin ortalamalari
Tark Gida Kodeksi Bal Tebligi standartlariyla
karsilastiriimistir.

Cam bali drneklerinin birinde diastaz degeri 3.64
DN, birinde ise friiktoz/glikoz %0,97 ile standartlarin
altinda kalmistir. iletkenlikte ise 8 6rnek yine
standardin altinda kalmistir.

Pamuk bali 6érneklerinden 2 6rnekte sakkaroz %5’in
Uzerinde c¢ikmistir. Friktoz+Glikoz oraninda 3
ornek standardin altinda kalmistir.

Yayla bali drneklerinden bir 6rnekte nem miktari
%21.00 oraniyla standardin Gzerine ¢ikmistir.

Ornekleme yapilan aycicegi ballarinin timi Tirk
Gida Kodeksinin 6ngérdigu standartlara uygun
cikmistir.

Bal 6rneklerin fizikokimyasal analiz sonuglari Tablo
1’de verilmistir. Bu sonuglardan elde edilen verilerin
ortalamalari genel olarak TGK Bal Tebligi degerleri
ile uyumlu bulunmustur.

TARTISMA

Balin kalitesini ve  kimyasal  &zelliklerini
degerlendirirken, nem igerigi, serbest asitlik, seker
oranlari, elektrik iletkenligi, diastaz aktivitesi ve 5-
hidroksimetilfurfural igeriklerine bakilir (Bogdanov,
2002).

Sorkun ve ark. (2002) cicek ballarina ait
calismalarinda nem oranini ortalama %17.35,
Sahinler ve ark. (2004) %16.03, Sunay ve
Boyacioglu (2008) vyilinda ise %18.31 olarak
bildirmislerdir. Calismamizdaki ¢igcek ballarindan
pamuk, yayla ve aygicedi ballari ortalama nem
oranlari sirasiyla %17.88, %19.03, %20.13 olup
Sorkun ve ark. (2002) ile Sahinler ve ark. (2004)'nin
yaptiklari ¢alismalardaki degerlerin biraz tzerinde,
Sunay ve Boyacioglu (2008)nun yayla (gicek)
ballarinin 6zelliklerine iligkin yaptiklari ¢alismanin
degerlerine yakindir. Calisma verileri, Tirk Gida
Kodeksin’de nem igin belirtilen Ust sinir olan
%20’nin altinda bulunmus olup standart limitine
uygun oldugu belirlenmistir.

Tolon (1999) ile Yiimaz ve Kifrevioglu (2000) salgi
ballarina ait nem oranini sirasiyla ortalama %17.05
ve %16.00,Silici ve Tolon (2002) %19.80, Sorkun
ve ark. (2002) %17.20, Sahinler ve ark. (2004)
%16.03, Sunay ve Boyacioglu (2008) %17.80
olarak bulmuglardir. Calismamizda elde ettigimiz 89
¢am bali drnegindeki verilerin ortalama orani
%17.12 ile belirtilen tim calismalardaki sonugclarla
benzerlik tasidigi goérilmekte ve Turk Gida
Kodeksi'ne gore en fazla bulunmasi gereken limit
olan %20’den duguk olup, standart limitlerine uygun
oldugu belirlenmistir.

Cicek ballarinin asitlik seviyesi ¢cam ballarina gore
daha yuksek degerler gosterir (Crane, 1975).
Sorkun ve ark. (2002)'nin Dogal Tirk Ballarinin
bazi fiziksel ve kimyasal 6zellikleri Gzerine yaptiklari
calismalarinda c¢icek ballarinda serbest asitlik
degerini ortalama 29.33 meqg/kg, Sahinler ve ark.
(2004) 40.41 meqg/kg, Sunay ve Boyacioglu (2008)
c¢alismasinda yayla (gicek) ballari ile ilgili asitlik
degerini  ortalama  28.52 meq/kg, olarak
bildirmislerdir. Calismamizda pamuk bali, yayla bali
ve aycicedi balinda elde ettigimiz ortalama degerler
sirasiyla 13.92 meq/kg, 26.92 meq/kg, 30.81
meq/kg olarak belirlenmistir. Pamuk bali verilerine
gore asitlik degeri ortalamasi 13.92 meqg/kg ile diger
calismalardan dusuktar.

Calismamizdaki diger gicek ballari verileri, Sorkun
ve ark. (2002) ile Sunay ve Boyacioglu (2008)'nun
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calismalarindaki degerlerin arasinda yer almistir ve
Sahinler ve ark. (2004)nin degerinden dugsuk
bulunmustur. Cam (salgi) ballari Uzerine yapilan
calismalarda s6z konusu degeri Silici ve Tolon
(2002) ortalama 27.0 meg/kg, Sunay ve Boyacioglu
(2008) ise 28.70 meqg/kg bulmuslardir. Cam (salgi)
ballarina ait veriler incelendiginde c¢alismamizda
ortalama 27.90 meqg/kg degerle, Silici ve Tolon
(2002) ve Sunay ve Boyacioglu (2008)'nun
calismalarina benzer sonuglar bulunmustur. Turk
Gida Kodeksi'ne goére calismamizdaki serbest
asitlik degerleri icin belirtilen st sinir olan 50
meg/kg'dan asagida bulunmus olup standart
limitine uygun oldugu belirlenmigtir.

Balda sakkaroz igeriginin belirlendigi c¢alismalar
incelendiginde, ortalama degerler sirasiyla Yiimaz
ve Kifrevioglu (2000) %1.8, Sahinler ve ark.,
(2001) %2.37, Sorkun ve ark. (2002) %3.91,
Erdodan ve ark. (2004) %2.19, Sahinler ve Gul,
(2004) %2.84, Silici, (2004) 9%5.24 olarak
bulmuslardir. Yaptigimiz calismada ise sakkaroz
icerigi cam balinda %0.44 deger g0sterirken
pamuk, yayla ve aygicedi ballarinda sirasiyla
ortalama %2.04, %3.08 ve %2.99 deger gOstererek
diger calismalar gibi teblige uygundur. Sadece
pamuk ballarindan iki 6rnekte %5’ in Uzerinde
cikmistir. Bu da ek beslemeden kaynaklandigini
dusundurebilir.

Balin kuru maddesinin %95-99'u sekerlerden
olusmaktadir. Cogunlukla viskozite, nem c¢ekme
ozelligi, enerji degeri, kristalizasyon gibi balin
fiziksel yapisinda goérev alirlar. Balda en fazla
friktoz ve glikoz sekerleri bulunur ve bala tadini
veren bu iki sekerin nektarda fazla miktarda
bulunan sakkarozun invertaz enzimiyle inversiyonu
ile olugtugu bilinmektedir. Balin karbonhidratlarinin
% 85-95'ini bu iki seker meydana getirir. Neredeyse
bitiin bal gesitlerinde friktoz, glikoza oranla daha
fazladir. Camlik alanlarda Uretilen salgi ballarinda
friktoz-glikoz miktarlar gicek ballarina oranla daha
dusUktdr. Balda glikoz miktari kristalizasyona neden
olur, ayrica balin kalitesini etkiledigi icin ballarda
sekerlerin belirlenmesi oldukga elzemdir.
Sakkarozun baldaki miktari, balin olgunlasma
derecesine ve nektarin bilesimine gore degisiklik
gOsterir. Erken hasat edilen olgunlasmamis ballar
fazla miktarda sakkaroz bulundururlar. Bal

standardinda belirtilen sakkaroz miktarindan fazla
ise, hile yapildigini dasindurebilir (Kése, 1986;
Tutkun, 2000).

Yaptigimiz calismada friktoz+glikoz miktarlarinin
ve friktoz/glikoz oranlarinin ortalamalari pamuk
balinda, yayla balinda ve aygicegi balinda sirasiyla
%61.30 ve 1.19; %70.71 ve 1.13; %72.69 ve 1.13
olarak belirlenmistir. Sorkun ve ark. (2002) %61.33
ve 1.08, Sunay ve Boyacioglu (2008) %75.06 ve
1.12 olarak tespit etmiglerdir. Calismamizda ¢am
balinin ortalama degerleri %56.37 ve 1.09 olarak
tespit edilen gam balinin ortalama degerleri. Sorkun
ve ark., (2002) %69.04 ve 1.19, Sunay ve
Boyacioglu (2008) ise %60.50 ve 1.20 olarak tespit
etmislerdir. Arastirmamizda elde ettigimiz degerler,
diger calismalarin verileri ile 6rtismekte ve
benzerlik géstermektedir.

Elektriksel iletkenlik, ¢icek bali ile salgl bal
arasindaki farkliligi belirlemede kullanilan en énemli
Olgltlerden biridir. Balin elde edildigi bitki
kaynaginin belirlenmesinde kullanilir. Balin asitligi
ve kil igerigi artikga elektriksel iletkenligi de
artmaktadir. Salgi ballarinin elektriksel iletkenligi
0.8 mS/cm’den daha yuksektir (Yucel, 2008).
Genellikle salgi ballarinin elektriksel iletkenliginin
gicek ballarindan daha fazla oldugu bildiriimektedir
Bogdanov ve ark., (1996). Calismamizda ortalama
elektriksel iletkenlik cam bali, pamuk bali, yayla bal
ve aygicedi ballarinda sirasiyla 1.04 mS/cm, 0.24
mS/cm, 0.31 mS/cm ve 0.44 mS/cm ile Bogdanov
ve ark. (1996)1 destekler nitelikte bulunmustur.
Sunay ve Boyacioglu (2008)deki c¢am (salgi)
ballarina ait g¢aligmalarinda ortalama 0.943
mS/cmolarak bildirmislerdir. Bu c¢alismada ¢am
(salgi) ballarina ait elektriksel iletkenlik sonuglari,
Sunay ve Boyacioglu (2008)'nun c¢alismasi ile
benzerlik gdstermektedir. Cam bali 6érneklerimizden
sekiz tanesi standartlarin altinda kalmigtir. Sahinler
ve Gl (2004), Hatay yoéresi’ne ait 50 bal érneginde
ortalama 0.69 mS/cm, Sunay ve Boyacioglu (2008)
yayla (cicek) ballarina ait ¢calismalarinda ortalama
0,553 mS/cmdegerlerini bildirmislerdir.
Calismamizdaki c¢icek ballarina ait elektriksel
iletkenlik degerleri, Sahinler ve Gul (2004) ve
Sunay ve Boyacioglu (2008)'nun galismalarindan
dusuktir.
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Tolon (1999) ile Yiimaz ve Kifreviodlu (2000)’nun
calismalarindaki ¢icek bali 6rneklerinde diastaz
sayisini  ortalama 14.6 DN ve 11.23 DN
bulmuslardir. Sorkun ve ark. (2002) 22.68, Sahinler
ve ark. (2004) 10.31 DN, Sunay ve Boyacioglu
(2008) 18.36 DN olarak bildirmiglerdir. Anilan
degerler calismamizdaki c¢igek ballari verilerine
benzerlik gostermektedir. Salgl ballarinda ise
diastaz sayisini Sunay ve Boyacioglu (2008)
ortalama 21.50 DN bulmuslardir. Calismamizdaki
¢am bali drneklerinin ortalama diastaz degeri 15.51
olup Sunay ve Boyacioglu (2008)’'nun yaptiklari
calismalardan disik degerde oldugu belirlenmistir.
Calismamizdaki ¢am ballarindan bir 6rnek 3.64
degerle standardin altinda kalmistir. Bu &rnegin
Isitma ve depolama kosullarinin  uygunsuzlugu
nedeniyle olabilecedi dustnilmektedir. Sonuglar,
cam (salgi) ballari diastaz sayisi igin en duisik
bulunmasi gereken deger olan 8‘den yukarida
tespit edilmis olup standart limitine uydugu
belirlenmistir.

Diastaz sayisi ve HMF duzeyi, yaklasik 75 yildir bal
kalitesinin belirlenmesi i¢in kullanilan kimyasal
kalite kriterlerindendir. Asiri 1s1 islemi uygulanmis
ya da uzun sure depolanmis ballar ile taze ballar
diastaz ve HMF aktiviteleri ile olgulip ayirt edilir
(White,1994). Balda standarttan disiuk diastaz,
balin 1siya maruz kalmasiyla olusur ve istenmeyen
bir durumdur. Lakin balda c¢ok yiksek dizeyde
diastaz bulunmasi da istenmeyen bir kriterdir.
Yuksek dizeyde diastaz bulunmasi, yuksek asit
olusumuna neden olur dolayisiyla da
fermantasyona yol agar. Ayrica balin igerdigi
polenin protein miktar1 ile diger maddelerin
miktarlarina bagh olarak da degisiklik
gOsterebilmektedir (Crane. 1975; Keskin. 1982;
Tolon. 1999; Artik. 2004).

Sahinler ve ark. (2004) Hatay yodresinden toplanan
50 bal 6rnegdinin biyokimyasal analizi sonucunda
orneklerde ortalama HMF degerini 10.71 mg/kg,
Sunay ve Boyacioglu (2008) 2008 yilinda yayla
(cicek) ballarinin  &zelliklerine iligskin  yaptiklar
calismada HMF degerini 5.07 mg/kg bulmuslardir.
Kekecoglu ve Rasgele 2013 vyilinda vyaptiklari
Ureticiden ve slUpermarketten alinan ballar
arasindaki biyokimyasal analiz sonuglarina gore
Ureticiden alinan g¢igek ballarinin ortalama HMF
degeri 8.02 mg/kg cikarken, siipermarketten alinan
balin HMF degeri 44.00 mg/kg olarak belirlenmisgtir.
Bu balin stupermarketlerde tlketiciyle bulusmadan
once isitildiginin  gdstergesidir. Calismamizdaki
veriler, Tolon’un (1999), Silici ve Tolon’un (2002),

Sahinler ve ark. (2004), Sunay ve Boyacioglu
(2008)’nun ile Kekegoglu ve Rasgele (2013)nin
¢alismalarina ait degerlerinden daha dusik oldugu
saptanmistir.  Yilmaz ve Kifrevioglu (2000)'nun
bulduklari degerlerle benzerlik gézlenmigtir. HMF
icin belirtilen Ust sinir olan 40 mg/kg’'dan asagida
olup standarda uydugu belirlenmistir. Bu verilerde
calismamizdaki orneklerin isitiimadiginin
gostergesi olarak kabul edilebilir.

Sunay ve Boyacioglu (2008), cam (salgi) ballarinin
biyokimyasal ydnden vyaptiklari c¢alismada HMF
degerini ortalama 6.00 mg/kg bulmuslardir.
Calismamizda, c¢am (salg)) ballarinin  HMF
miktarlari Tolon (1999), Yilmaz ve Kufrevioglu
(2000), Silici ve Tolon (2002), Sahinler ve ark.
(2004) ile Sunay ve Boyacioglu (2008)'nun
yaptiklari ¢am (salgl) ballarina ait c¢alisma
sonuglariyla benzerlik géstermistir. HMF degerleri,
Tark Gida Kodeksine gore en fazla bulunmasi
gereken limit olan 40 mg/kg degerinden dislk
bulunmus ve standarda uygun oldugu belirlenmisgtir.

SONUG

Tarkiye'nin  belirli bdlgelerinden rasgele segcilen
aricilardan temin edilen ve analize alinan 211 bal
orneginin fizikokimyasal &zellikleri incelenmistir.
Temin edilen bu bal &rneklerinin ¢ogunun Turk
Gida Kodeksine goére verilen limitler o6lglstinde
oldugu tespit edilmigtir.

Balin fizikokimyasal 6zelliklerinde, hasat zamani,
depolama sicakligi, depolama suresi, topraktaki
elementler ve nem etkili olmaktadir. Ulke
ekonomisine katkisi olan 6nemli ihra¢ Urinlerimiz
arasinda bulunan balin kalitesinin bozulmadan
Uretilmesi igin bu kriterlerin g6z ardi edilmemesi, bu
amagla Ureticilerin zaman zaman yapilacak bu tir
calisma sonuglari dogrultusunda bilinglendiriimesi
gereklidir.
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EXTENDED ABSTRACT

Honey is a very impotant product for the national
economy as well as additive food suplement in folk
medicine. But, recently because of the negative
impact of the honey, consumers have been uneasy
and distrust with honey. In addition that honeys
exported from Turkey have been returned because
of the non-compliance of standarts and content of
residues. Because of that internal consumption and
external trade of domestic honey have been
decreased. So determination of the chemical
charecteristics of the honey is a majér issue to
eliminate the negative opinions in public and
increase the external trading of Turkish honey.

In this research, the physicochemical properties of
pine honey samples produced in the Aegean
Region, cotton honey samples produced in the
Akdeniz  Region, multifloral honey samples
produced in the Central Anatolia Region and
sunflower honey samples produced in the Trakya
Region were determined.

For assesing of the physicochemical structures, all
honey samples were analysed for their humidity,
acidity, saccharose, fructose, glucose,
fructose/glucose, electrical conductivity, diastase,
HMF. Physicochemical analyse results showed that
out of the two Pine honey and two Cotton honey,
related the physicochemical characteristic of honey
samples, were determined to be in accordance with
the criteria set out in the TGK (Turkish Food
Codex)’s.

According to results of the physicochemical
analyses, the average contents of moisture
17.1240.09 %, acidity 27.901£0.53 meqg/kg, sucrose
0.44+0.08 %, fructose+glucose 56.37+0.54 %,
fructose/glucose 1.15+£0.01, conductivity 1.04+0.02
mS/cm, diastase 15.51+0.50 DN and 5-
hydroxymetylfurfural (HMF) 4.63+0.31 mg/kg in
pine honey samples were determined. The same
components for cotton honey samples were
determined as 17.88+0.57 %, 13.92+1.11 meqg/kg,
2.04+0.74%, 61.30+1.08%, 1.19+0.02 %, 0.24+0.03
mS/cm, 10.92+0.64 DN, 3.86+0.04 mg/kg,
multifloral honey samples 19.03+0.15 %,
26.92+1.17 meqg/kg, 3.08+0.08 %, 70.71+0.69 %,
1.13+0.02, 0.32+0.03 mS/cm, 20.72+0.82 DN,
2.7310.06 mg/kg, sunflower honey samples
20.13+0.21 %, 30.81+0.78 meqg/kg, 2.99+0.01 %,
72.69+0.39%, 1.13+0.01, 0.44+0.01 mS/cm,
25.61+1.11, 2.58+0.03 mg/kg respectively.

Mikroskobik inceleme sonucunda, Nosema sporlari
gorulen bireylerde molekdler teshis igcin multipleks
PCR vyapillarak agaroz jel Uzerindeki band
profillerine  bakildiginda, tim &rneklerde N.
ceranae’yl karakterize eden 218 bg¢’lik DNA bandi
gorulmastir (Sekil 1). Molekiler tanimlama ile
taranan kovanlarin higbirinde N. apis’i karakterize
eden banda rastlanmamistir.
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oz

Bu calismada Bursa ve Balikesir gevresindeki kolonilerde mikroskobik olarak Nosema tiirlerinin
varligini belirlemek ve multipleks PCR yéntemi ile kolonilerin hangi Nosema tiirii (N. ceranae ve N.
apis) ile enfekte oldugunu tespit etmek amacglanmistir. Mikroskobik inceleme sonucunda, 14
koloniden 11 tanesindeki (%78,6) bireylerde Nosema sporlari bulunmus ve taranan bireylerin Nosema
ile enfekte oldugu tespit edilmistir. Bu kolonilerden alinan 6rneklerde multipleks PCR metodu
kullanilarak molekiiler tanimlama ile N. ceranae’nin 16S rRNA gen bolgesini karakterize eden bantlar
bulunmustur. Calismada kolonilerin biyik ¢ogunlugunun N. ceranae ile enfekte oldugu tespit
edilmigtir.

Anahtar kelimeler: Apis mellifera, Nosema apis, Nosema ceranae, tanimlama, Bursa ve Balikesir

ABSTRACT

This study was aimed to determine microscopically the presence of Nosema spp. in colonies
collected from Bursa and Balikesir provinces and to detect N. ceranae and N. apis using multiplex
PCR method. In a result of microscopic examination, Nosema spp. spores were found in 11 out of 14
(78.6 %) colonies and screening individuals have been identified to be infected with Nosema. By
molecular identification, the bands, characterized 16S rRNAgene region ofN. ceranae, were found in
samples taken from these colonies. The vast majority of the colonies in the study were determined to
be infected with N. ceranae.

Key words: Apis mellifera, Nosema apis, Nosema ceranae, identification, Bursa and Balikesir

20 U. A Drg. Mayis 2016, 16 (1): 20-26 / U. Bee J. May 2016, 16 (1): 20-26



ARASTIRMA MAKALESIi / RESEARCH ARTICLE

GiRiS

Nosemosis, Dlnya ¢apinda énemli ari kayiplarina
neden olan en yaygin ergin bal arisi, Apis mellifera
L., hastaliklarindan birisidir (Higes vd., 2006;
Paxton, 2010). Bu hastaligin ilk defa bir
mikrosporidia olan Nosema apis, Zander tarafindan
ortaya cikarildigi bilinmektedir. 1994 yilinda Dogu
bal arilarinda (Apis cerana, Fabricus) N. apis’e
benzer bir mikrosporidia olan Nosema ceranae'yi
Fries tanimlanmistir (Fries vd., 1996). Bal arnsi
kolonilerinde Nosema’nin bulastiriimasi, digki-agiz
yolu ile olmaktadir. Konakgisi disinda sadece
metabolitik olarak inaktif spor seklinde bulunan her
iki Nosema tlri konakgisinin hcreleri igerisinde
gelismektedir (Chen vd., 2010). N. apis enfeksiyonu
ergin arilarin ortabagirsak epiteli ile sinirli iken N.
ceranae’nin malpigi tuplerini, hipofaringeal bezleri
ve tikrik bezlerini enfekte ettigi gortlmektedir
(Gisder vd., 2011). Hastallk sindirim sistemi
bozukluklarina, arilarin émurlerinin kisalmasina,
ugcma bozukluklarina, koloninin sayica azalmasina,
dolayh olarak bal ve polen toplamada disuse ve kis
déneminde buyik koloni kayiplarina neden
olmaktadir (Fries, 1997; Higes vd., 2006, 2007,
2008). N. ceranae, son yillarda birgok etken ile
birlikte “Koloni Cokme Sendromu” veya “Colony
Collapse Disorder” (CCD) olarak adlandirilan koloni
kayiplarinin nedenlerinden biri olarak
g6rulmektedir.

Yapilan ¢calismalar ile A. mellifera’daparazitlenen N.
ceranae’nin gunimuzde A. mellifera’da hastalik
etmeni oldugu bilinmektedir (Higes vd., 2006;
Paxton, 2010; Vejsnaes et al., 2010). Yaygin olarak
Afrika, Avrupa, Avustralya Kuzey Amerika ve
Asya’da bulunmaktadir (Chauzat vd., 2007; Chen
vd., 2009; Gierschet vd., 2009; Higes vd., 2009;
Klee vd., 2007; Hernandez vd., 2007; Paxton vd.,
2007; Williams vd., 2008; Whitaker vd., 2011). N.
ceranae’nin  N. apis’den farkh olarak sadece
ilkbahar ve sonbaharda degil sicak yaz aylarinda
da etkili olabildigi gortulmektedir. Bu durumda
N.ceranae’nin hem sicak ve hem de soguk
bélgelerde yasayabilmesi ve N. apis ile rekabette
daha baskin ¢ikmasi ve dolayisi ile arilari daha
fazla olumsuz etkiledigi rapor edilmektedir. Bu
durumda koloni kayiplarinin en énemli 3 patolojik
nedenlerinden biri olarak N. ceranae kayitlara
gecmektedir(Paxton vd., 2007, Wiliams vd., 2014).

Tuarkiye’de N. apis’in varlidi ile ilgili tanimlama

Aydin vd., (2005) tarafindan yapilan calismada
belirtilmistir. 2010 ve 2011 yillarinda, N. apis ve N.

ceranae’nin Turkiye’deki bal arilarinda bulunup
bulunmadigi ile ilgili molekiler metotlar kullanilarak
tanimlanmasi i¢in ¢alismalar yapilmistir (Muz vd.,

2010; Utuk vd., 2010, 2016; Whitaker vd.,
2011).Whitaker vd. (2011), Turkiye’nin cesitli
bolgelerinden topladigi  drnekler ile yaptigi

calismada, farkli bolgelerdeki kolonilerde molekiler
tanimlama ile her iki Nosema turiinin bulundugunu
belirtmistir. Utuk vd., (2016)molekiler tanimlama
yoluyla Turkiye’'de her iki tlrin varligini ve Nosema
ceranae’nin yaygin tur oldugunu vurgulamistir. Bu
¢alismanin amaci, Bursa ve Balikesir ¢gevresinden
toplanan 14 koloniye ait 6rneklerde, mikroskobik
tanimlama ile Nosema tlrlerinin varligini belirlemek
ve molekiler olarak multipleks PCR (polimeraz
zincir reaksiyonu) yéntemi ile iki Nosema turu igin
16S rRNA gen bolgelerinin spesifik primerler ile
cogaltilarak hangi turlerin bulundugunu
arastirmaktir.

MATERYAL METOT

Bu calisma Bursa ve Balikesir illerinden proje
calismasi i¢in 14 kolonide etkili bir varroa
mucadelesi yapilmis olmasina, besleme ve koloni
ybnetimlerinin itina ile yapilmasina ragmen
kolonilerin  normal gelisim gostermedidi igin
yapilmistir. Bu yizden bu calismada kolonilerde
sorunun yeni nosema turt olabilecedi disunulerek
bu calismanin vyapilmasina karar verilmigtir.
Calismada Bursa ve Balikesir illerindeki 14
kovanda, ergin bal arisi Orneklerinde Nosema
sporlart hemositometre kullanilarak mikroskopik
olarak teshis edilmistir. Nosema sporlari igin pozitif
¢tkan drneklerde PCR (polimeraz zincir reaksiyonu)
yapilarak Nosema turleri ayirt edilmigtir.

Orneklerin mikroskobik

tanimlama:

toplanmasi ve

Bal arisi o6rnekleri 2011 yihinda (Ekim ayinda)
Bursa-Uludag Universitesi ana kampiis alanindaki
14 kovandan alinmistir. Arastirma oncesinde ari
Ornekleri  %70'lik etil alkol igerisinde oda
sicakliginda saklanmistir.  Mikroskobik  olarak
inceleme igleminde, her bir arinin abdomeni ilk
olarak 500 pl su ile yumusatilarak ezilmis bu
stspansiyonun Uzerine 500 ul daha su eklenerek
tekrar ezme iglemi yapilmistir. Bu karisimdan
alinan 10 pl sivi 1sitk  mikroskobunda 40X
biyutmede incelenmistir. Bu preparasyondaki
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sporlarin konsantrasyonu hemositometre Utzerinde
sayim ile hesaplanmistir(Cantwell, 1970).

DNA izolasyonu ve molekiiler tanimlama:

Mikroskobik inceleme sonrasinda pozitif sonug
veren kovanlardan birer 6rnege ait stispansiyondan
500 ul alinarak toplamda 10 6rnekte PCR ile tir
tayini yapimigtir. DNA izolasyonu, mikroskopik
incelemede pozitif sonug veren sispansiyonlardan
Doyle and Doyle (1991)’in CTAB
(Cetyltrimethylammonium bromide) yontemi

modifiye edilerek gercgeklestiriimistir. Elde edilen
DNA’larin safliklant ve miktarlari spektrometrik
olarak Nanodrop (Agilent 2100 Bioanalyser
NanoDrop ND-1000 Spectrophotometer) ile
belirlenmistir. izolasyon sonrasi DNA’lar —20°C’de
muhafaza edilmistir. Mikroskobik olarak gorilen
Nosema sporlarinin hangi tire ait oldugunun
molekiler tespiti amaciyla Hernandez et al. (2007)
tarafindan belirtilen 16S rRNA gen bdlgesi igin
spesifik primerler kullanilarak Multipleks PCR
yapilmistir (Tablo 1).

Tablo 1. Multipleks PCR’da kullanilan primerler ve 6zellikleri.

Primer Primerin DNA Dizisi (5’-3’) Tar Uriin blyuklik-bg
218mitoc-For | CGGCGACGATGTGATATGAAAATATTAA
N. ceranae 218
218mitoc-Rev | CCCGGTCATTCTCAAACAAAAAACCG
321Apis-For | GGGGGCATGTCTTTGACGTACTATGTA N, a0 301
. apis
321-Apis-Rev | GGGGGGCGTTTAAAATGTGAAACAACTATG

Multipleks PCR’da her 6rnek igin 1 pyl DNA, 1,25 pl
10X (NHy), SO, iceren tampon (Fermentas), 0,75 pl
MgCl, (25mM), 2 pl dANTP (100uM, 10pl her
ndkleotid), 0,5 pl primer ve 0,3 pylTag DNA
Polimeraz (5u/ul, 500U Fermentas) kullaniimistir.
Doéngu kosullari belirtildigi sekilde
gerceklestiriimistir; 95° 2 dakika (6n denatlrasyon),
95°C 1 dakika (denatlirasyon), 50°C 1 dakika
(baglanma), 72°C 1 dakika (uzama), 35 siklus ve
72°C 5 dakika (son uzama). Elde edilen PCR
arinleri %1,5’lik agaroz jel elektroforezi ile
yurGtiimis ve urGnler UV altinda goérintilenmistir.
DNA bandlari i¢in blylklik belirleyici olarak 100
b¢’lik  marker (Fermantas) kullanimistir.  Jel
uzerinde DNA band profillerine bakilarak hangi ture
ait oldugu belirlenmigtir.

BULGULAR

Bursa ve Balikesir illerinden alinan kolonilerden
toplanan bal arisiérneklerinde yapilan mikroskobik

tanimlama ile érneklerin Nosema tarafindan enfekte
olup olmadiklari incelemis ve molekuler tanimlama
ile hangi Nosema tarlerinin bulundugu belirlenmisgtir.
Mikroskobik  inceleme  sonucunda, toplamda
taranan 14 kovandan 11 tanesindeki bireylerde
Nosema sporlari bulunmus ve Nosema ile enfekte
oldugu tespit edilmistir. Her bir kovandan incelenen
10 bireyden 1 ile 6 bireyde Nosema sporuna
rastlanmistir. Bunu yuzde olarak
degerlendirdigimizde 10 bireyde %10-60 arasinda
Nosemosis gorulmuagstir. On doért kovanda enfekte
olan bireylerdeki ortalama spor sayisi 4.10%-1,5x10’
arasinda degismektedir (Tablo 2).

Mikroskobik inceleme sonucunda, Nosema sporlari
gorulen bireylerde molekiiler teshis igin multipleks
PCR vyapilarak agaroz jel U(zerindeki band
profillerine  bakildiginda, tim ©6rneklerde N.
ceranae’yl karakterize eden 218 bg¢’lik DNA bandi
gorulmastar (Sekil 1). Molekiler tanimlama ile
taranan kovanlarin higbirinde N. apis’i karakterize
eden banda rastlanmamistir.
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Tablo 2. Her bir kovandaki 10 birey arasindaki Nosemosis’in yayginligi ve enfekte bireylerdeki toplam spor

sayisl.
Kovan no Enfekte Enf_<_aksiyon Her bir enfekte bireylerdeki
birey sayisi yuzdesi ortalama toplam spor sayisi
B1-49 2/10 20 2,5x10°
B2-ada 4/10 40 4x10°
B3-72h 1/10 10 1,5x10’
B4-55 1/10 10 1,5x10°
B5-27a 2/10 20 3,5x10°
B6-27 6/10 60 4x10°
B7-6 2/10 20 1x10°
B8-73 1/10 10 3x10’
B9-57 2/10 20 2x10°
B10-73m 2/10 20 4x10°
B11-6m 2/10 20 4,5x10’
B12-40 -/10 - -
B13-64 -/10 - -
B14-72 -/10 - -

M B1

1000 bp

B2 B3 B4 B5 B6

=1

B8 B9 B10 B11 NC M

gt

- - ..

Sekil 1. Orneklerde N. ceranae’nin varligini isaret eden 218 bg’lik DNA bandinin jeldeki goriintiisii (M:
Marker, 100bg¢ DNA ladder, Fermentas, NC: Negatif kontrol).

TARTISMA

Tarkiye’de Nosemosis Uzerine yapilan mikroskobik
calismalar Turkiye’de Nosemosis’in yaygin olarak
bulundugunu ortaya koymustur. Bu calismadaki
kovanlarda Nosemosis’'in yayginhdi %24,0-26,4
olarak bulunmustur (Cakmak vd., 2003). Yaptigimiz
bu calisma Bursa ve Balikesir illerinden alinan
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kolonilerde molekuler tanimlama ile N. ceranae’nin
varligini gostermistir. Calismada kolonilerin blyik
¢ogunlugunun (%78,6) N. ceranae ile enfekte
oldugu tespit edilmistir. Bu calismanin yani sira
Muz vd. (2010)un molekiler tanimlama yoluyla
yaptigi arastirma Glneydogu Marmara
Bolgesi'ndeki kolonilerde %84 N. ceranae, %16
N.apis enfeksiyonun oldugunu gdéstermistir. Ayni
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yontemi kullanarak Whitaker vd. (2011). Turkiye'nin
cesitli bolgelerindeki koloniler Uzerine yaptiklar
calismalarda molekiler tanimlama ile her iki
Nosema turinidn bulundugunu belirtmis, Bursa

ilinden  topladiklari  kolonilerdeki  6rneklerde
Nosema’ya rastlamamigtir. Utuk vd., (2016),
molekuler tanimlama yoluyla Tarkiye’'de

N.ceranae’nin yaygin tir oldugunu ve Bursa
kolonilerinde N.ceranae’nin bulundugunu
belirtmistir. Sonug olarak 2010-2011 yillari arasinda
Bursa ilindeki kolonilerin N. ceranae ile enfekte
oldugu tespit edilmistir. Aydin vd. (2005),
Tarkiye'nin farkh bolgelerindeki kolonilerde N.apis’in
varhgi ile ilgili yaptiklari calismada Marmara
Bolgesi'nde N. apis ile enfekte olmus koloniler
oldugunu  bulmustur. Bu c¢alismada Bursa
cevresindeki  kolonilerden  alinan  drneklerde
molekiler teshis ile N. apis’e rastlanmamistir. Bu
calismada elde edilen sonuglar daha 6nce yapilan
calismalarla bir uyum go6stermektedir. Bursa-
Balikesir cevresindeki kolonilerde N.
ceranae’ninbulundugu tespit edilmis ve bu Nosema
tlrdnun Ulkemizde yaygin tir oldugunu destekleyen
sonuglar elde edilmistir. iki farkli Nosema tiiriiniin
semptomlari birbirinden farklilik gostermekte olup
mikroskobik olarak iki tiriin ayrimi zor olsa da
molekuler yolla multipleks PCR ydntemiyle iki tur
kolaylikla ayirt edilmektedir.

Nosemosis hem Tulrkiye'de hem de dinya’da
6nemli yaygin ari hastaliklarindan birisi olup aricilik
Uzerine olumsuz etkileri bulunmaktadir. Yapilan
arastirmalar ve deneysel ¢alismalar N. ceranae’nin
dinya gapinda aricilik igin ciddi bir tehdit oldugunu
gOstermektedir (Higes vd., 2006; 2007). Bunun en
onemli nedeni, Nosemosis’e neden olan N.
ceranae’nin  Avrupa balarisi ile birlikte evrim
strecinin N. apis’e gore daha kisa bir sirece
dayanmasi belirtiimektedir (Utuk vd., 2016). Bu kisa

sureg¢, konak-parazit iligkisi icinde fizyolojik
adaptasyon  mekanizmasinin  minumum  etki
g6stermesine  neden olabilmektedir. Sonugta,

kolonilerde koloni ¢éklsiine kadar uzanan olumsuz
bircok etki gorilmektedir (Paxton vd., 2010). N.
ceranae’nin Turkiye bal arilarindaki patojenitesi
hakkinda bilinenler ¢ok azdir. N.ceranae’nin
bugliine kadar Ulkemizdeki toplu ari o6lumlerine
neden olan birgok faktdrden bir tanesi olmasi
olasidir.

N.apis ve Ozellikle daha blylk bir tehdit unsuru
olan N.ceranae ile ilgili Tirkiye’deki tim bolgelerde,
bu iki turd ayirt edici molekiler ¢calismalar yapilarak
her iki tur tarafindan ortaya c¢ikan hastaligin

glinimuzdeki durumu belirlenmelidir. Ancak bu
capta vyapilacak kapsamli bir c¢alisma ile N.
ceranae’nin Ulkemiz igin ne derecede bir tehdit
unsuru olusturdugu anlasilabilecektir.
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EXTENDED ABSTRACT

Nosemosis is one of the most prevalent diseases of
adult honeybees and constitutes significant
economic losses to beekeepers worldwide. This
disease is caused by two different Nosema spp.
(Nosema apis, Zander and Nosema ceranae,
Fries). In recent years, N. ceranae, especially is
seen as one of the causes of colony losses along
with many other factors or in combination.

In this study we aimed to determine microscopically
the presence of Nosema spp. in colonies collected
from Bursa and Balikesir provinces and to detect N.
ceranae and N. apis using multiplex PCR method.
For this aim, adult honeybee samples were
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collected from 14 colonies within Uludag University
main campus area. Honeybee samples were stored
in 70% (v/v) ethanol at room temperature prior to
examination. In microscopically examination, the
abdomens of each adult honeybee sample were
macerated in 500 pl of distilled water. 500 pl of
distilled water was added on this suspension and
re-crushing operation was carried out. 10 ml of this
mixture was placed on a slide under a cover slip
and examined by light microscopy at x40
magnification.The concentration of spores in this
mixture were calculated by counting ona
haemocytometer. In case of positivity for
microscopic test, DNA isolation was performed by
the CTAB method from suspension. Using a total of
10 honeybee samples from each hive, Nosema
spp. were determined by multiplex PCR. In order to
moleculer identification, multiplex PCR was
performed using primer pairs specific for 16S rRNA
region. In a result of microscopic examination,

Nosema spores were found in 11 out of 14 (78.6%)
colonies and screening individuals have been
identified to be infected with Nosema. By molecular
identification, the bands, characterized only N.
ceranae, were found in samples taken from these
colonies. The vast majority of the colonies in the
study were determined to be infected with N.
ceranae. The results obtained in this study indicate
agreement with the earlier studies. This and
previous studies have demonstrated that N.
ceranae is common species in our country.

Nosemosis caused by two Nosema spp. is one of
the most important and common bee diseases in
Turkey as well as all over the world and has a
negative impact on beekeeping. Especially, N.
ceranae that causes the disease constitutes a
serious threat to beekeeping. Therefore, molecular
studies should be performed to distinguish two
Nosema spp. in all regions in Turkey and current
status of the disease must be determined.

26 U. Ari Drg. Mayis 2016, 16 (1): 20-26 / U. Bee J. May 2016, 16 (1): 20-26



ARASTIRMA MAKALESIi / RESEARCH ARTICLE
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ABSTRACT

This research was carried out to determine the effects of pollen trapping schemes on pollen
gathering activity of worker honeybees in the Apiary of Omer Halisdemir University. In total 20
honeybee (Apis mellifera anatoliaca) colonies were used and divided randomly into four groups after
they were equalized with respect to strength, brood area, food stocks and weight. Throughout the
experiment, pollen traps were used every day in the first group of colonies, equipped with every
second day in the second group of colonies in intervals of three days in the third group of colonies
while the fourth group of colonies had no traps as used the control group. Throughout the
experiment, pollen collecting bees from all colonies were monitored daily at five different times at the
entrance of the hives for a period of ten minutes per time point. The first group gathered in average
the maximum amount of pollen as to be 75.20+4.08 g/day/colony, the second and the third groups
gathered in average 40.35%1.41 and 37.23%1.54 g/day/colony respectively. Significant differences
were detected between the groups in respect of both the number of pollen collectors and amount of
pollen. It was shown that colonies in all groups gathered the maximum amount of pollen at 7:00 a.m.
(165.81%£15.8 number/ten minutes/colony) and at 9:00 a.m. (177.39%£20.06 number/ten minutes/colony)
and the least pollen at 15:00 p.m. (19.52+1.68 number/ten minutes/colony).

Keywords: Honeybee, Pollen, Pollen trap, Trapping time.

oz

Bu calisma balarisi(Apis mellifera anatoliaca) kolonilerine degisik araliklarla polen tuzag takmanin
isci arillarin polen toplama aktiviteleri ve koloninin polen verimine etkisini belirlemek amaciyla
yuriitiilmiistiir. Giinliik ortalama en fazla polen’i (75.20%9.12 gr/giin/koloni) her giin tuzak takili olan I.
Grup koloniler toplarken, bir giin ara ile tuzak takilan Il. Grup (40.35+3.15 gr/giin/koloni) ve li¢ giin ara
ile tuzak takilan Ill. Grup (37.23+3.45 gr/giin/koloni) koloniler ise daha az polen toplamiglar ve ayni
istatistiki grupta yer almiglardir. Guniin degisik saatlerinde polen yiki ile gelen an sayilari
bakimindan hem gruplar hem de saatler arasindaki farkhihk istatistiki olarak o6nemli
bulunmustur(P<0.01). Tiim gruplardaki koloniler en fazla poleni saat 7:00 (165.81+15.8 adet/10
dakika/koloni) ve 9:00(177.39+20.06 adet/10 dakika/koloni) saatlerinde toplamiglar, en az poleni ise
15:00(19.52+1.68 adet/10 dakika/koloni) saatlerinde topladiklari belirlenmistir.

Anahtar Sozciikler: Bal arisi, Polen, Polen tuzagi, Tuzaklama zamani

Uludag Aricilik Dergisi Mayis 2016, 16 (1): 27-30 / Uludag Bee Journal May 2016, 16 (1): 27-30 27



ARASTIRMA MAKALESIi / RESEARCH ARTICLE

INTRODUCTION

Pollen and nectar are two key nutrients to continue
the life activity of the honeybee colony (Akyol and
Camci, 1998). The nectar is necessary for
carbohydrate needs of honeybees, while pollen is
necessary for protein, fat, minerals and vitamins
needs of them. Carbohydrate and water are
sufficient for adult member of the honeybee colony
but protein, lipids, minerals and vitamins are
essential to growth and development of larvae and
pupa (Standifer et al., 1977; Pernal and Currie,
2001). Nursing activity plays an important role to
the development of honeybee colony. The royal
jelly, which is secreted by the mandibular glands of
young worker bees and has rich-protein content, is
essential for the development of larvae. Young
workers have to consume plenty of pollen to
secrete royal jelly. Pollen is not only important to
the secretion of royal jelly but also essential to
complete the development of certain body tissues
of young bees (Hrassnigg and Crailsheim, 1998;
Zerbo and Moraes, 2001). Worker bees store the
surplus pollen near the brood area during the rich
pollen season. The stored pollen is used to meet
the pollen needs of the colony during non-flowering
season or when the worker bees don’t forage. A
strong honeybee colony can gather more than 45
kg pollen in one year (Standifer, 2003). Collected
pollens of all the plants are not of the same quality.
A single kind of pollen is not usually sufficient to
feed the brood and adult. Protein content of pollen
ranges from 10% to 36%.

The aim of this research was to determine the
effects of the different periods of the pollen trapping
on the amount of pollen collected and the activity of
pollen collecting worker bees during different times
of the day.

MATERIALS AND METHODS

Anadolu honeybees (Apis mellifera anatoliaca) and
standard Langstrooth hives were used in this
research. Queens of the colonies were reared at
the same time and the same condition from larvae
taken from the same breeding colony in the Apiary
of Nigde University.

In total twenty colonies were used, which had
naturally-mated queens reared from larvae taken
from the same breeding colony in the same season.
At the beginning of the study, the colonies were
equalized according to the brood area, frame with

bees and nutrient stock and were randomly
distributed into four groups, each consisted of five
colonies.

The treatment groups were arranged as follows:
I. Group: Pollen traps were placed daily

Il. Group: Pollen traps were placed every other
second day

Ill. Group: Pollen traps were placed for three-day
periods with three days intervals

IV. Group: No pollen traps were placed (control
group)

Portable wooden pollen traps with perforated plastic
plates with dimensions of 29.2 cm x 8.5 cm x 8.5
cm were used to collect pollens. The plastic plates
were perforated into circular holes of diameter of
4.8 mm that allowed bees without pollens to pass
through easily. The pollens were accumulated in
the pollen reservoirs below the traps.

The research was started on May 15", a season in
which pollen flow and brood activities begins to
ascend and the daily pollen quantities collected by
the experimental colonies was accessed.

The traps were in use between the hours 05:00
a.m. and 15:30 p.m. Additionally the number of
bees that coming with pollen from 07:00 a.m. until
to 15:10 p.m. was determined for a duration of 10
minutes at 5 different times per day for the days the
traps were on in each group. Then the amounts of
pollens in the traps were determined by weighing
the yield at the end of each day (Alatas et al.,
1997).

Pollen yield and pollen gathering activity of the
experimental groups were analysed with One-way
ANOVA (Analysis of Variance) test in SPSS packet
program and Duncan multiple comparison test was
applied to compare the average pollen yields of
groups.

RESULTS

The average numbers of (+SE) the worker bees
returned to the hives with pollen at different times of
each day are given in Table 1 and daily average
pollen yields of the 4 different experimental groups
are given in Table 2. The first, the second and the
third groups of colonies gathered at an average of
75.20+4.08, 40.35+1.41 and  37.23%1.54g
pollen/day/colony respectively. The first group of
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colonies gathered the maximum amount of pollen
daily. There were statistically significant differences

(P<0.01). But, there was no statistically significant
differences between the second and third group

among the groups and among the different control
times of the day on worker bees coming with pollen

(P>0.05).

Table 1. Number (+SE) of worker bees returned to the hive with pollen load at different times of the day

(number/10 minutes)
Control Times

Groups 7:00-7:10 9:00-9:10 11:00-11:10  13:00-13:10  15:00-15:10 Overall
Mean+SE Mean+SE Mean+SE Mean+SE Mean+SE Mean+SE
l. Group 210.20£9.01* 219.18+10.81* 130.45+5.61%° 60.45+2.56°  28.15+0.99% 129.69+2.90°
Il. Group 160.26+7.70° 176.28++9.56° 102.23++4.57° 42.65+1.50°  19.34+0.64° 100.15+2.40°
Il. Group 154.35+5.96° 168.46+8.24° 9553+3.81°  39.46+1.42°  17.44+0.84° 95.05+2.03°
IV.Group  138.43+5.60° 145.66+7.27° 73.48+2.85° 33.21+1.05° 13.15+0.54° 80.79+1.73°

*: Different letters in each column indicate the different statistical groups (Duncan, P<0.01).

Table 2. Average (+SE) pollen yields (g/colony/day) of the groups

Groups n Min Max MeantSE Days with traps
l. Group 5 65 90 75.20+4.08" 12
IIl. Group 5 34 55 40.35¢1.41° 6
. Group 5 31 48 37.23+1.54° 6
IV.Group(Cont) 5 - - - -
Overall 20 31 90 50.93+£1.09 24

*: Different letters indicate the different statistical groups (Duncan, P<0.01).

DISCUSSIONS

In the present study, statistically significant
differences were found both among the
experimental groups and among the number of the
worker bees returning to the hive with pollen load at
different times of the day (P<0.01). Interestingly
these differences are exactly the same for every
time point of recordings.

In all groups, the maximum number of worker bees
returned to the colony with pollen was observed at
7:00 a.m. (165.81+£15.8 number/10 minutes) and
9:00 a.m. (177.39+20.06 number/10 minutes). This
number was decreased substantially in the
afternoon and observed as 19.52+1.68 number/10
minutes at 15:00 p.m.

In this study, the results of pollen gathering activity
at different times of the day were not in agreement
with the results reported by Erdodan and Dodologlu
(2005). This difference may be occurred by different
control times of the day. Because, these
researchers used just two different times before
a.m. hours, but five different times were used to test
between 7:00 a.m. and 15:10 p.m. in this research.

The duration of the pollen traps being installed
affected the number of pollen collectors
significantly. The first group of colonies for which
the traps were used daily, they had the maximum
amount of pollen collectors. The second group of
colonies for which the traps were used every
second day and the third group of colonies for
which the traps were used in 3 day intervals had
less pollen collectors per day than the first group
and not statistical difference was found between
these two groups. The fourth group of colonies for
which no traps were used had less pollen collectors
than all other groups. These results showed that
the use of both pollen traps affected pollen
collection according to the period of trapping.

Daily pollen gathering values of all groups in this
research were higher than the results reported by
Erdogan and Dodologlu (2005), Korkmaz (1997),
Bayram et al. (2004) and Kumova and Korkmaz
(2003). The region, year, vegetation, colony
strenght and the genetic structure are all probably
the obvious reasons for differences.

Keeping pollen traps continuously on a colony is
positive for gathering higher amounts of pollen, but
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it has to be used with caution as brood rearing
activities would decrease and the population and
productivity of the colonies would be affected
negatively if this process is maintained for a long
time. For a sustainable apiculture, the authors
suggest that a more comprehensive economical
analysis of pollen collection schemes as well as of
colony productivity should be conducted.
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GENISLETILMiS OZET

Bu calisma bal arisi (Apis mellifera anatoliaca)
kolonilerine  degisik aralklarla polen tuzag
takmanin isci arilarin polen toplama aktiviteleri ve
koloninin  polen verimine etkisini  belirlemek
amaciyla yiritilmistir. Calisma Nigde Universitesi
Ulukigla Meslek Yuksekokulunda toplam 20 adet
bal arnsi (Apis mellifera anatoliaca) kolonisi
Uzerinde  yurGtaimistir. Calismada  standart
Langstrooth kovanlar kullaniimistir. Denemeye
alinan koloniler uygulamadan 6nce arili cergeve,
yavru alani ve yiyecek bakimindan yaklasik olarak
esitlenmis ve tesadifi bir segimle beserli gruplara
ayrilmiglardir. Kontrol grubundaki kolonilere hi¢ bir
uygulama vyapilmazken uygulama gruplarindan
birincisine her gun, ikincisine bir giin ara ile ve
Uglincustine (¢ gun ara ile polen tuzaklar
takilmigtir.  Tum  gruplarda polen tuzaklari
takilmadan once ve polen tuzaklar takili iken
gindn farkh saatlerindeon dakikalik
periyotlardakovana polen yukul ile gelen isci arilar
sayllarak kayit edilmistir. Gunluk ortalama en fazla
polen’i (75.20+£9.12 gr/gun/koloni) surekli tuzak
takih olan 1. grup koloniler toplarken, Il. Grup
(40.35+3.15 gr/glin/koloni) ve 1ll. Grup (37.23+£3.45
gr/gun/koloni) koloniler ise daha az polen
toplamiglar ve ayni istatistiki grupta yer almiglardir.
Glnun degisik saatlerinde polen yiku ile gelen ar
sayilari bakimindan hem gruplar hem de saatler
arasindaki  farklihk istatistiki olarak  dnemli
bulunmustur(P<0.01). TUm gruplardaki koloniler en
fazla poleni saat 7% (165.81+15.8 adet/10
dakika/koloni) ve 9% (177.39+20.06 adet/10
dakika/koloni) saatlerinde toplamislar, en az poleni
ise 15%° (19.52+1.68 adet/10 dakika/koloni)
saatlerinde topladiklari belirlenmistir.
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ABSTRACT

Beekeeping has a long history in Anatolia going back to Hittite civilization, B.C. 1300 about 9000
years. Also Turkey having at least five subspecies of Apis mellifera is a bridging country connecting
Europe, Asia and Africa by Middle East and gene center of western Honey bee Apis mellifera.

Anatolia also has three out of 37 phytogeography rich areas in the world and there are about 10.000
plant species and 3506 of them are endemic to this country. Turkey is representing one of the
highest potential in world beekeeping with about 7,709,636 colonies, more than 150.000 families in
beekeeping business, 79 Beekeeping Unions in each province as parts of Central Beekeeping Union
of Turkey representing 56,000 professional beekeepers and 107,665 tons of honey production
annually in Turkey.

There are a number of factors affecting colony losses up to 80% high in some areas in Turkey
including such as Varroosis, Nosemiosis, Foulbrood diseases, new generation of pesticides as
neonicotinoids, queen failure, colony management and large scale long distance migratory
beekeeping.

Finally, Turkey still has great potential of genetic reservoir of western honey bee, Apis mellifera and
may provide vital solutions for a number of beekeeping problems in the world facing today.

Keywords: Honey bees, Apis mellifera, Beekeeping, Colony losses, Turkey, Anatolia

(074

Bu calismanin amaci ulkemizde genel olarak ariciligin durumu ve son yillardaki ar1 kayiplarinin
nedenlerinin agiklanmasidir. Anadolu’da aricilik milattan énce 1300 yilindan, yaklagik 9000 yil

oncesine kadar uzanmaktadir. Tiirkiye en az 5 arn irki ile Avrupa, Orta Dogu ve Asya kitalarini
birbirine baglayan bir képrii durumunda olup bati bal arisinin gen merkezi durumundadir.

Anadolu diinyadaki 37 fitocografya bolgelerinden ligiine yaklasik 10,000 bitki tiiriine sahip olup
bunlardan 3506’s1 endemik olarak bulunmaktadir. Tiirkiye 7,709,636 koloni, 150,000 den fazla aile
aricilik ile gegimini sagladigi, 79 an yetistirici birlikleri, 56,000 profesyonel arici ve 107,665 ton yillik
bal tretimi ile aricilikta diinyanin en yiiksek potansiyeline sahip llkelerinden biridir.

Tiirkiye’de bazi bélgelerde % 80’lere kadar varabilen koloni kayiplarini etkileyen faktorler oarak;
varroa, nosema, yavru ¢uriikligi, yeni nesil tarim ilaglari olan nikotin tiirevi neonikotinoidler, ana ari
yetersizligi, koloni yénetimi ve uzun mesafeli gezginci aricilik siralanabilir.

Sonug olarak Tiirkiye bati bal arisinin genetik merkezi olarak biiyiik bir potansiyele sahip olup bugiin
diinyada karsilasan bir¢ok aricilik sorunlarinin ¢éziimiinde hayati ¢6ziimler sunabilecek durumdadir.

Anahtar Kelimeler: Bal arisi, Apis mellifera, Aricilik, Koloni kayiplar, Tiirkiye, Anadolu
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BEEKEEPING IN GENERAL

Beekeeping has long history in Anatolia about
9,000 years and it is known one of the oldest
agricultural activities. The first beekeeping laws of
202 clauses in the world about B.C. 1300 belong to
Hittite civilization that has been found in Anatolia
(Sari6z, 2006, Akkaya and Alkan, 2007). In addition

N e v oo
T . AR

-

g

i
9

Picture 1. Anatolian worker honeybee

Turkey is geographically bridging country of Asia
Europe, and Africa by Middle East. Potential of this
country with at least five Apis mellifera subspecies
has not been emphasized sufficiently in the world
beekeeping literature.

Anatolia has three out of 37 phytogeography rich
areas in the world and there are about 10,000 plant
species and 3506 of them are endemic to this
country. About five hundred of them provide large
amount of nectar and pollen for bees (Sorkun,
2008). Migratory  beekeepers move  with

to this, In the Middle East, the oldest known apiary
has been found recently in archeology research
dated 3000 years ago in the ancient city of Tel
Rehov in Jordan (10th—early 9th centuries B.C.E)
and identifiedas Apis mellifera anatoliaca, (Picture
1) a subspecies found only in what is now Turkey
(Bloch et al. 2010).This finding suggests the long
time relations between humans and honey bees.

approximately 3,5 million colonies and average
2,000 km in the country (Guler and Demir, 2005;
Yiimaz and Canh, 2012). Anatolia with different
climatic zones and habitats can also be provide
great diversity of honeybees, Apis mellifera in
Turkey. Therefore at least five different races of
Apis mellifera; A.m. anatoliaca, caucasica, meda,
syriaca and carnica exist in this country (Kandemir
et al., 2000; 2006). Recently another honey bee
subspecies “A .m macedonica” in Greek border
area is suggested to exit (Pers. Comm.).
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These different races adapted to different habitats
and have differences in many characters such as
size, over-wintering ability, honey production,
defensiveness, resistance to parasites and
diseases, flower fidelity and all can be evaluated
and selected for different purposes (Ruttner 1988;
Cakmak 1998; Kandemir et al., 2000; Cakmak,
2001; Akyol et al., 2003). The great diversity of
honeybees has not been used efficiently for
breeding purposes in Turkey so far but some
studies such as resistance to parasites and
diseases are on the way to explore these traits
(Cakmak, 2010; Oztiirk and Akyol, 2010; Cakmak
and Fuchs, 2013).

There are recently about 7,709,636 million colonies,
more than 150,000 families in beekeeping
business, about 56.000 professional beekeepers,
79 Beekeeping Unions in each province as parts of
Central Beekeeping Union of Turkey and 107,665
tons of honey production annually in Turkey
(Yimaz, 2013, Haygem, 2016).

There is considerable progress in beekeeping
industry in Turkey in recent years and almost all
provinces have established beekeeping union and
all united as Central Turkish Beekeeping Union
(TAB). The number of beekeepers and colonies are
mostly registered and supported financially by the
Turkish Ministry of Food, Agriculture, Husbandry
and each beekeeper has an identification number
in that can be tracked down for the products. This
brings better control of production when consider
consumers’ concern about health and residue
problems and artificial feeding of colonies during
nectar flow. There was only one beekeeping journal
in 1980’s but now there are three scientific journals
and half a dozen beekeeping magazines published
mostly by beekeeping unions. When it comes to
different types of honey, Turkey with different
geographical regions and climate, about 10,000
plant species offer a great diversity of honey with
different taste, color and aroma (Sorkun, 2008).
Pine honeydew in the world is mostly (about 85%)
produced in Turkey (Yilmaz, 2008).

There are also growing interest of research on
honey bees and hive products. Culturally and in
religious perspective, Turkey is called “honey

country”. Honey bees are well respected because
there are two Surahs or chapters with the name of
Al Nahl (16:68-69) in “Holly Kuran” explaining
about honey bees, honey and the healing effects of
bee products. There are also words mentioning
about bees and honey in the Bible and Torah
(Sanoz, 2006). Honey and bee products are
consumed not for only food but also for health
concerns as natural medicine. However, there is a
serious concern of consumers for adulterated
honey, pollution in most regions, residues, and also
non-hygienic process and packaging and handling.
Beekeepers are concerned with bee products
recently such as pollen, propolis, royal jelly,
apilarnil, bee venom. Also api-therapy or api-cure is
catching great interest not only beekeepers but also
many others including hive air.

Beekeeping in Turkey is a great growing industry
with new types of hives, wood, plastic, and
Styrofoam materials including smart hives recently.
Also the Turkish Ministry of Forestry and Water
Resources supports some areas as honey forest
area or designates some areas to beekeeping in
order to use for honey production.

Turkey as a gene center of western honeybee and
may hold the solution of major beekeeping
problems particularly recent colony losses.
Because genetic variation of honey bees may
provide natural protection against predators and
pathogens such as Varroa destructor that has been
thought the major factor of colony losses. Of course
there are a number of problems waiting for solution
such as chemical residues, agricultural pesticides
beside varroa mite. However, such problems are
usually linked to each other. Preserving endemic
honeybee subspecies and ecotypes are essential
for future beekeeping industry not only for Turkey
but also for the world.

First, we all have to find ways to preserve and
protect our native honeybee subspecies and
ecotypes in their natural habitats in preserved areas
or isolated areas such as islands. Turkey has also
some islands in Marmara and Aegean Sea that has
good flora for bees such as Marmara lIsland in
Marmara Sea and Gokceada in Aegean Sea
(Picture 2).
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Picture 2. Honey bee colonies in Marmara island.

Caucasian or mountain bee Apis caucasica is also
preserved in northeast Anatolia, border region with
Georgia in military zone. The rest of four
subspecies are not preserved and large scale
migratory beekeeping in Turkey threatens this great
diversity of honey bees.

Breeding work is in very small scale and queen
breeders and queen production are very low
compared to USA. If not done properly with many
lines of breeder queens, large scale queen
production with a few breeder lines may cause to
lose genetic variation and may lead to small gene
pool in a country. Swarm catching is still wide
spread way of increasing colony number and this
keep genetic variation in high level of natural way of
selection of highly reproducing colonies in the
country.

Using chemicals for parasites and diseases may
slow down the process of natural selection and
artificially selecting more honey producing colonies,
beekeepers end up with sensitive and weak
colonies against different ecological factors such as
climate, parasites, diseases, chemicals, stress etc.

BEE PRODUCTS, API-THERAPY and

POLLINATION

Interest to other hive products such as propolis,
royal jelly, pollen, apilarnil and bee venom have
been increasing. Honey is produced in all areas in
Turkey and pollen in most areas and royal jelly and
propolis is mostly produced in Marmara and Bursa
province and bee venom and apilarnil are only for
curiosity by interested beekeepers since no market
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is available for these at this moment. Apitherapy (or
Api-cure) has growing area of interest and api-
therapy association of Turkey has been established
recently. Apitherapy studies are just starting to take
place as a new section in meetings, congress and
symposiums.

Bee products such as honey has always been
major part of beekeeping production, and recently
pollen, royal jelly, bee wax, particularly propolis and
bee venom are produced. Pollen, propolis, and
royal jelly production have been increased recently.
There is more emphasis about trials and research
in propolis use. Also organic-ecological-biological
beekeeping gets more supports from universities
and Ministries because of increased health concern
recently and chemical residue problems in bee
products (Picture 3).

Total colony number in Turkey is determined as
7,709,636, out of this number primitive hive number
223,015 and modern hive humber 7,486,621 in the
year of 2015. Honey production has increased from
81,115 in 2010 to 107,665 tons in 2015 and honey
is the most produced bee product in Turkey and
yearly production of honey is reported as 14 kg per
colony in the years of 2012-2015 but this level is
actually lower in the field when all colonies
considered. Bee wax production is 4750 tons in
2015 (Haygem, 2016).

Pollen production varies year to year and there is
no sufficient data to calculate yearly production.
The same is true for royal jelly, propolis, and bee
venom yearly.

Bee wax production is not sufficient to meet the
demand in recent years and some wax has been
imported in recent years. Organic bee wax is also
highly demanded when some beekeepers need for
production. It seems that bee wax production
should be supported to make progress in Turkish
beekeeping because bee wax quality and safety is
also important to avoid chemical residues disturbing
effects in beekeeping.

Queen production is an important part of productive
beekeeping. However selected queens are not
sufficient and queen production is about 100,000.
This number is far from meeting the queen demand

in Turkey. Also package bee production stimulates
production of honey in some countries and this line
of bee production is not practiced sufficiently in
Turkey.

Pollination has been considered the most important
part of beekeeping on economic perspective in
USA and also in EU. Honey bee colony use for
pollination has been limited in small areas for a few
crops such as cherries, almonds and sunflowers
areas. The great potential of beekeeping has not
been used for pollination purposes in Turkey.
However, pollination research is still mostly lacking
sufficient interest and only a few scientists working
in this field. Turkey has a huge density of honey
bee colonies and also great number of wild bees
including many solitary species. Pollination
deficiencies might be compensated in most years
with great density of bees (Ozbek, 2003; Cakmak,
2004; Oz et al., 2008, 2009, Gonzales et al., 2014).
Recently bumble bees are produced and used in
greenhouses extensively in small boxes. (Gosterit
and Gurel, 2005; Gurel et al., 2011; Gosterit and
Girel, 2014).

The Turkish Ministry of Food, Agriculture and
Husbandry has started to provide more support for
pollination particularly for bumble bees in green
houses. This should be extended to use of honey
bees colonies for a number of crops. More progress
is expected in pollination of crops by honey bee
colonies in the near future.

The economic value of insect pollination has been
estimated about 22 billion euros in EU (Gallai et al.,
2009). About 84% cultivated plants in Europe
depend on insect pollination (Williams, 1994) and
wild and honeybees are the main pollinators of
these crops (Garibaldi et al., 2013; Rader et al.,
2012). Honey bees are mostly responsible for
cultivated crops. The economic value of pollination
has been estimated more than 18 billion dollars in
USA (Mader et al., 2011). Recent study suggests
that economic value of pollination comes from
pollinators 266 billion euros for 60 crops per year
worldwide (Lautenbach et al., 2012). Economic
value of pollination by honey bees is under
investigation recently in Turkey.
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Picture 3. Bee products

Pollination is a huge industry and increase quality and quantity of crop production. A few studies have also
been performed in Uludag University and crop production had been increased significantly such as sunflower
and canola. Even though Turkey has big honeybee industry and GAP is a huge agricultural project,
honeybee pollination has not been used effectively. Reduced crop production is significant in some years
and honey bees pollination is not considered as one of the main reasons for reduced crop production. On the
other hand, there are some good improvements to use honey bee colonies for pollination. Recently some
fruit producing companies and some farmers rent colonies for pollination of some crops such as cherry,
almond, canola, sunflower (Oz et al., 2008; 2009; Pers. Comm.).
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HONEY BEE RESEARCH

There are already ten honey bee research centers
in four different universities and there is one Honey
bee Institute that belongs the Turkish Ministry of
Food, Agriculture, Husbandry. These research
centers are aiming mostly to increase production,
breeding best honey bee races or ecotypes, better
treatment for parasites and diseases, to conserve
local or regional races and ecotypes to support
organic-ecological  beekeeping, to educate
beekeepers, to determine local honey and other
hive products, to investigate pollination problems
and suggest solutions and etc.

The Beekeeping Institute belongs to Turkish
Ministry of Food, Agriculture, Husbandry was
established on the date of 22 December 1994 in
the Blacksea region, Ordu province and publish
“The Beekeeping Research Journal” in Turkish.
Ordu province has the second highest number of
beekeepers in Turkey. and it is also well known for
migratory beekeeping and comb honey production
in Turkey.

These ten research centers in different Universities
are;

AGAM, (Beekeeping Development-Research and
Application Center) was established in Uludag
University, in 2004 in Marmara region, Bursa
province, and has published “Uludag Beekeeping
Journal” since 2001 in Turkish with extended
abstract in English mainly but articles in English are
also published.

HARUM  (Hacettepe University = Beekeeping
Research and Application Center) was established
in Hacettepe University in the same year 2004, in
Central Anatolia, Ankara province and has
published “Mellifera” since 2001 journal in English.

There are also some beekeeping magazines
published by various beekeeping unions in Turkey.

DAGEM, (DlUzce University Beekeeping Research
and Application Center) was established in Duzce
University in 2009, in western Blacksea region,
Duzce Province.

ARIUM, (Mustafakemalpasa University Beekeeping
and Silkworm Application and Research Center)
was established in 2010 in Southeast Anatolia,
Antakya Province, in Syrian border.

INAGAM, (inénii
Development-Research

University Beekeeping
and Application) was

established in Easter Anatolia, Malatya Province in
2013.

Mugla Sitki Kogman University “Beekeeping and
Pine Honey Application and Research Center and
Beekeeping and Silkworm Research and
Application Research Center was established in
2013 in Wetern Anatolia, Mugla province. Mugla
has been known for having the highest number of
beekeepers in Turkey and and well known for pine
honey production in the World.

Bayburt University Beekeeping Research and
Application Center was established in 2015
between Blacksea and Eastern Anatolia, Bayburt
Province.

Van Yizincu Yil University Beekeeping Research
and Application Center in East Anatolia, close
Iranian border, Ardahan University Caucasian Bee
Research and Application Center in East Anatolia,
close to Armenian border, Bingdl University
Beekeeping Research and Application Center.

Among these research centers AGAM is unique
and has become a pioneer in leading the Turkish
beekeeping integrating with the world beekeeping
by collaborating with the Uludag Beekeeping
Association first, then start publishing the Uludag
Bee Journal, organizing International Beekeeping
meetings and becoming the first emphasizing the
Apimondia membership and applying for
membership to Apimondia in Turkey. Uludag Bee
Journal has been used as the link to beekeepers in
Turkey and other countries. AGAM has also
researchers  from different background or
disciplines work together. Researchers from
Biology, Veterinary Medicine, Agricultural Sciences,
Food, Economy work together to investigate or find
solutions for different problems.

The main research focus areas in AGAM,;
honeybee pathology (varroa and other parasites
and diseases), behavioral ecology, pollination, bee
products, beekeeping equipments.

A new team of scientists has started to collaborate
in different research projects in AGAM and
progress and important developments are expected
in the near future. Graduate program in Honey bee
science or apiculture is not present in Turkey but a
new graduate program as inter disiplinary area as
Beekeeping or Apiculture in preparation and
expected to offer a MSc degree in Uludag
University.
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COLONY LOSSES and Honey Bee Parasites and
Diseases

Honey bee parasites and diseases cause
significant colony losses and since it was called
winter losses by the beekeepers. The most
important of these parasites and diseases are;
varroosis, brood diseases and nosemiosis (Bailey
and Ball, 1991; Aydin et al., 2003; Cakmak, 2012).
Previous survey results in Marmara region
suggested that colony losses mostly occurred in the
fall and winter by varroa, brood diseases, nosema
and chalkbrood (Aydin et al., 2003; Cakmak et al.,
2003b; Dogaroglu and Sirali, 2005).However
recently unpredictable high colony losses have
been reported by beekeepers up to 80% in some
areas of Marmara region and other regions of
Turkey (Giray et al., 2007, Pers. Comm.).

Varroa destructor is the most serious problem in
Turkey. It was reported that in Marmara region
varroosis has been found the first and chalkbrood

the second the most serious problem in some years
(Aydin et al., 2003, Cakmak et al., 2003b). Varroa
mite was not known to occur in Turkey before 1977,
and then only in the far western area of the country.
Soon after however, varroa had reached all regions
of Turkey due to the large migratory beekeeping
industry, with 600,000 colonies reported lost each
year to this disease alone in the country by 1984
(Anonymous). Varroa destructor is the main focus
research area since this parasite is responsible for
most colony losses, low honey production and
residue problems. Actually V destructor opens the
door for other parasites and diseases by weakening
the bees particularly transferring viruses. Since V
destructor is the most serious problem not only in
Turkey (Picture 4) but also in the world recently
more researchers are interested in varroa research.
The goal is to select varroa resistant/tolerant bee
colonies (Fries et al. 2006, Fries and Bommarco,
2007).

Picture 4. Varroa on bees

The most popular method of selection is hygienic
behavior by pin or liquid nitrogen to select the most

hygienic colonies that remove dead pupae in
usually 24 hours. A number of papers published on
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hygienic behavior (Spivak, 1998; ibrahim et al.,
2007; Harris, 2007; Wilson-Rich et al., 2009;
Cakmak, 2010). However, varroa problem still
continues with almost same speed and even worse
and more chemicals have been developed for this
parasite. Other researchers select the colonies with
“live or die” method. These methods are more exact
but not so practical since all colonies or most of
them die in two years and it is almost impossible to
continue selection process (Kefuss et al., 2004;
Fries et al., 2006; Fries and Bommarco, 2007;
Seeley, 2007; Buhler et al., 2010). Therefore more
applicable method (good strategy) is to treat

“ . A.‘ - = g . '\. Sh
| ] o

Picture 5. Powder sugar method and varroa mites

colonies with high level of mites very effectively and
leave low mite colonies untreated. All three
methods bad, ugly and good strategy were applied
in Uludag University Beekeeping Development-
Application and Research Center (AGAM) and the
last one proved to be more applicable to continue
this line of selection research. Also varroa selection
research includes island study on beekeeping level
as an isolated area and artificially insemination to
control mating on professional level in AGAM
(Kefuss et al., 2004; Fries et al., 2006, Cakmak and
Fuchs, 2013; Unpublished data).
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Cakmak et. al (2003a) reported the incidence of
varroa (Varroa destructor) and tracheal mites
(Acarapis woodi) in Turkish honey bees (Apis
mellifera). Acarapis woodior otherAcarapisspp were
not found in any of the 10,200 bees examined. The
data suggest that for unknown reasons tracheal
mites appear to be very rare or do not exist in
Turkey. Even though there has been one study
suggested that tracheal mite presence in small
quantities in Turkey (Ozkinm and Keskin 2005) this
report has not been verified by later research and it
seems that tracheal mites are not present in
Turkey. The question why there is no tracheal
mitesin Turkey needs to be explained.

Different materials and chemicals (ether, alcohol,
detergent and etc.) had been used to determine
varroa level in the past and about 200 bees were

taken and these bees were killed (Sammataro and
Avitabile, 2011). Powder sugar method provide
better way to estimate varroa level with 94%
accuracy compared to detergent method with 300
bees from brood area and these bees are returned
alive to their colonies (Cakmak et al.,, 2011).
Powder sugar method (Picture 5) has recently been
improved to be more exact to determine varroa
level and also the efficay of treatment methods
used to control varroa mite (Cakmak and Cakmak
in Preparation).

This method also provides better estimate of mites
when considering the ants carrying out mites
(Picture 6) from the pollen traps or drawers.
Fackimzadeh used powder sugar to control varroa
mites but not for determining varroa level of each
colony (Fakimzadeh, 2001; 2010).

Picture 6. Ants carrying varroa mites

Pollen traps had been reported to reduce varroa
load up to 35-50% (Cakmak et al, 2002; 2006).
Amitraz, (smoke, plastic strips). Coumaphos
(pouring), Flumethrin (wood, plastic stipt), Tau-
Fluvalinat, Tyhmol (jel, pastry) Formic acid (stript,
House-made) oxalic acid (Syrup, Smoke)
treatments are used for varroa control in our
country. Unfortunately no studies has been

reported to about ineffectiveness of varroa
treatment and varroa resistance The sufficient
results had not been obtained due to wrong
treatment time, migratory beekeeping to control
varroa mite problem (Temiz, 1983; Girisgin and
Aydin, 2010;Sammataro and Aviatible, 2011). A
promising result has been obtained by selection
studies with artificial insemination and natural
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mating of selected colonies (Cakmak et al., 2011,
Cakmak and Fuchs, 2013; Cakmak et al., In
preparation).

Viruses carried by varroa mites actually kill the
honey bee colonies (Yang and Cox-Foster, 2005;
2007). Viral diseases of honey bees were studied
and deformed wing virus, acute bee paralysis, bee
paralysis, black queen cell virus and Isareli acute
paralysis virus were determined by RT-PCR
method, in bee larva and this is the first molecular
study of reporting honey bee viruses in Turkey.
Chronic bee paralysis was not identified in any
samples analyzed (Gllmez et al., 2009; Muz and
Muz, 2009; Okursoy et al., 2010; Beyazit et al.,
2012; Ozkirm and Schiessen, 2013).

Nosemiosis are reported in most regions to be
present except in desert and poles and more in
beekeeping developing and humid areas than
others and reported differently depending on
geography and beekeepers’ breeding conditions in
Turkey (Ellis and Munn, 2005). Nosemiosis had
been removed in category of WORLD Animal
Health (WAHID-OIE) diseases list in 2004, Paris 72
and also it has been removed in 2012 honey bee
disease emergency diseases list in General
Assembly”.

Nosema has been an important one in Marmara
and Black Sea regions in some seasons particularly
in wet season, spring. This new species in Europe
and US, Nosema cerenae in recent years has
become an important part of CCD (Colony Collapse
Disorder) or colony losses in reports and research
results had been linked N ceranae for colony losses
(Higes et al., 2006). This new nosema species N
cerenae has ben also reported in Turkey recently
(Muz and Muz, 2010; Muz et al., 2010; Ozkan-Koca
et al.,, 2016). Recently the new Nosema species
Nosema cerena has been identified in Turkey and
suspected or causes more colony losses than
expected (Muz and Dogaroglu, 2011). N ceranae
has some symptoms such as diarrhea in bees and
dead colonies without seeing dead bees around
colonies were called “silent death” by beekeepers.
Also it seems that N apis is replaced by N cerenae
(Higes et al., 2006).

Nosemiosis has been found in different rates in
different regions and provinces in Turkey in
different ratios (Topcu and Aslan, 2004;Aydin et al.
2005; Sirali and Dogaroglu, 2005; Simsek, 2005;
2007). Molecular identification of nosemiosis has
been done in 2004 (Webster et al, 2004).

Molecular identification between N apis and N
cerenae has been performed by PCR-RFLP and by
PCR method (Utiik et al. 2010, Muz et al. 2010,
Muz and Muz 2010, Ozkan-Koca et al. 2016). It has
been reported that there was a positive relation with
rain and nosemiosis if the nosema spore level is
over one million per bee clinical symptoms get very
clear and there are more risk of nosemiosis in North
and Northwest of Turkey (Bailey and Ball 1991,
Traver and Fell 2014). The fumagillin has been
used for nosema treatment and since EU has put
limits for usage of Fumagillin and menthol, tymol
and mixture of these have also been used recently
(Dogaroglu 2008).

Brood diseases have been not investigated
sufficiently and might be one of the major factors
affecting colony losses in Turkey. Generally brood
diseases cause by non-hygienic beekeeping
applications and dirty water sources Ozakin et al.
(2003). New and old foundations were analyzed
and 54,5% from old foundations were found to
include more than one type of bacteria (total 14)
that had been isolated and neither American
foulbrood (AFB) nor European foulbrood had been
diagnosed. Some similar hygienic problems were
determined as a result of unhygienic packaging
from honey samples from markets and beekeepers
(Ozakin et al. 2007). Beyazit et al. (2012)
determined 5 (1,27%) AFB (Paenobacillus larvae)
from 394 apiaries, 4 (1,01%) EFB (Melissococus
pluton) and 5 (1,27%) chalkbrood (Ascosphera
apis) isolated and AFB had not been identified from
73 wax foundation from companies.

Foulbrood diseases as European (EFB) and
American foulbrood (AFB) has been diagnosed in
regions of Turkey. A few cases from apiaries comb
with honey bee larva and in honey and bee wax
were analyzed and in different regions around the
country has been reported (Simsek and Ozcan,
2001; Simsek, 2007; Dimen et al., 2007
Yalginkaya and Keskin, 2010). Some researchers
even reported 16,6% AFB (Ozkinm ve Keskin,
2005; Yalginkaya ve Keskin, 2010). However other
bacterial agents other than European or American
foulbrood also cause some damages if not treated
properly or without requeening process. Some of
these brood diseases caused by unknown reasons
such as queen failure that produces not resistant
workers to soil bacteria (vanEngelsdorp et al.,
2013; Cakmak In Preparation). In Turkey, AFB has
been declared mandatory notification by the Turkish
Ministry of Food, Agriculture, Husbandry.

Uludag Aricilik Dergisi Mayis 2016, 16 (1): 31-48 / Uludag Bee Journal May 2016, 16 (1): 31-48 41



DERLEME MAKALESI / REVIEW ARTICLE

Mandatory notification and general quarantine
applies and these bees must be destroyed.
According to EU laws and in Turkey antibiotic use
to control bacterial brood diseases in honey bees
has been prohibited.

Chalkbrood and stonebrood are sometimes seen
and wax moth might be a serious pest in summer
and fall in mostly western part of Turkey. Fungal
diseases in honey bees the most common are
chalkbrood (Ascosphera apis) and stone diseases
(Aspergillus) in Turkey. Borum (2006) analyzed old
foundations and found Ascosphera apis %100 and
20% Penicillium spp. Even though some
medications used for chalbrood diseases (Zeybek,
1991) in recent years instead some practical
beekeeping methods have been used with great
success such as strong colonies, changing queens
from healthier colonies with no chalkbrood history,
reducing humidity and stress factors for colonies
(Cakmak unpublished data).

Wax moth (Galeria mellonella) has been reported in
apiaries in Egean region (Beyazit et al., 2012).
However, this may reach to 100% in storage rooms
with suitable conditions for wax moth. Recently cold
storage rooms have been started to be used to
prevent wax moth damage for foundations. Also
some plant extracts (walnut, thyme, leaves and
etc.) and/or formic acid are used to prevent wax
damage to foundation in most areas.

There are some species such as bee eater, wasps
(hornets), bee wolves that must be considered
serious threat to bee colonies particularly in late
summer and fall to decrease the number of bees or
entirely decimate the colonies (Cakmak,
1997;0zbek ,2014).

Finally, the future threats as the other mite from
South Asia, Tropilaleps clarea and Small hive
beetle (Aethina tumida) have not been reported yet
in Turkey and also as a major threat, Asian hornet,
Vespa velutina has not been notified yet in Turkey.

COLONY LOSSES and Pesticides

Pesticides have been known to affect honey bees
in the agricultural fields (Johansen and Mayer
1990). However, the new generation of pesticides,
the neonicotinoids have been major concern in
recent years. Neonicotinoids affect the insect more
than mammalian system and affect insect nervous
system. Consequently these new insecticides have

been used extensively in most of the world
including Turkey and new reports about the effects
of neonicotinoids have been emphasized on recent
colon losses (Blacquere et al., 2007; Alioune et al.,
2009; Bryden et al., 2013; Lui, 2014; Fisher et al.,
2014; Report in Turkish Ministry of Food,
Agriculture and Husbandry 2014).

The neonicotinoids have been major concern in EU
and some neonicotinoid use has been suspended
for some years such as in France (Cressey, 2013).
In recent years some studies have begun on
neonicotinoids including Imidocloprid, Thiometoxan
and others in Turkey. Neonicotinoids do not kill the
bees in sub-lethal doses but affect the foraging
behavior and consequently the food deposited by
foraging bees decrease for winter. Also colonies die
during the winter by consuming more dosages of
neonicotiniods in the hives (Lu et al., 2014;
Karahan et al., 2015). Up to 80% colony losses
were reported in European part of Turkey in 2007
an also some reports from Egean and Eastern
Anatolia (Unal et al., 2010)

Neonicotinoids have been investigated recently by
universities and research Institutes and new data
are expected to be seen in the near future.

COLONY LOSSES and Queen Failure and
Colony Management

Queen failure (old queen, non-productive or
disease sensitive queen) is also one of the major
factors affecting colony losses particularly in early
spring and late summer. In early spring it is very
difficult to requeen colonies due to insufficient
drones or low temperature for mating flights. Colony
management as adjusting frames of bees inside the
hive or adding insulation for temperature security
and feeding the colonies are crucial in early spring
time. Some colonies die due to a lot of brood
frames and insufficient food stores inside the hives
(unpublished data).

COLONY LOSSES and Large Scale Migratory
Beekeeping

Beekeepers, about over 75% of them, move their
colonies three times in a year in Turkey (Guler and
Demir, 2005; Yilmaz, 2013). Large scale migratory
beekeeping causes a major problem in the long run
for colony losses. Because this long distance
movement of many colonies around the country
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causes genetic pollution and loss of local bee
subspecies/ecotypes that are well adapted to
ecological factors including various climatic
changes and the habitats. Consequently, migratory
beekeeping not only causes genetic pollution and
loss of important genes but also distribute all
resistant varroa mites, other parasites and diseases
to other colonies in the areas visited. Therefore,
these resistant mites and other agents even treated
with very effective chemicals do not die and
colonies in winter time die due to high level of
infestation/infection. The other reason that is
migratory beekeepers lose a lot of colonies
because these colonies are not well adapted to the
environment and die in winter time mostly (personal
comm.). The health of colonies should be inspected
before any permission given by authorities for
transportation of colonies.

CONCLUSION

The number of colonies has been increasing yearly
in Turkey even though honey bee colony losses
have been reported in some areas. This is a
contradiction. The explanation is that the Ministry of
Food, Agriculture and Husbandry in Turkey has
increased the financial support to beekeepers for
each colony every year and beekeepers have been
trying to capture more swarms and making more
splits every year. However the net production of
honey per colony is in decrease. For example; the
production of honey per colony has been
decreased from 18 kg to 14 kg recent years
(Haygem, 20186).

The ecosystem is so complex and there are a
number of factors affecting honey bee colony
losses. Even though varroa mite has been the
major factor contributing the most colony losses in
every parts of the world. It is important to consider
chain reactions of many factors in the environment
particularly recent insecticides, herbicides and
habitat loss of wild bees that provide pollination
services of weeds that continuously provide pollen
for bees also (Bloch et al., 2015).

The Anatolia as the genetic center of Western
honey bee Apis mellifera might be holding the
solutions for a number of problems in beekeeping in
the world. Therefore, it is vital to preserve and
protect the native honey bee subspecies or
ecotypes in Anatolia to find natural and healthy
solutions in the future.
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GENISLETILMIiS OZET

Amag: Dinyada ve Ulkemizde son yillarda aricilik
konusunda guncel bir konu olan koloni kayiplari ve
olabilecek nedenleri konusunda tartismali konular
bulunmaktadir. Bu konu Ulkemizin genel aricilik
durumu ile yakindan ilgili bir konu oldugundan
Ulkemizin genel aricilik konusu ile birlikte ele
alinmistir. Bu calismanin amaci Ulkemizde genel
olarak ariciligin durumu ve son yillardaki ari
kayiplarinin nedenlerinin agiklanmasidir.

Tartisma ve Sonu¢: Bu derlemede ullkemizde
aricihgin tarihsel kokleri, Glkemizin dogal kaynaklari
ve aricilik acgisindan 6zellikle balli bitkilerin ¢ok
olmasi, Ulkemizin cografik konumu ile farkli
topografyasi ile en az bes farkli ari irkina Apis
mellifera; A.m. anatoliaca, caucasica, meda,
syriaca and carnicave ¢ok sayida bal arisi ekotipine
ev sahipiligi yapmasinin énemli bir potansiyel
oldugu vurgulanmaktadir. Bal ne bal arisi
konusunda Kuranda Nahl suresinin  68-69.
ayetlerinde bal ve bal arisindan bahsedildigi incil ve
Tevratda da an ve baldan bahsedildigi
gorilmektedir. Dolayisi ile balin gok 6nemli bir gida
olmasinin yaninda sifa kaynagdi olarak tibbi
yonuninde bulundugu belirtiimektedir.
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Koloni sayisi ve son yilardaki Gida, Tarim ve
Hayvancilik Bakanliginin da destegi ile tim illerde
Ari  yetistirici  birliklerinin  kurulmasi  ve tim
kolonilerin kayit altina alinarak Uretilen UrGine kadar
geri gidebilme imkani saglanmasi gibi yenilikler
siralanabilir. Ulkemizde dretilen ari Grinlerinin hem
miktar ve hem de ¢esitliliginin artmasi ve bu arada
oldukga celigkili olan koloni basina verimin hala
oldukga distk olmasi gibi konular irdelenmektedir.

Ulkemizde 7,709,636 sayi ile koloni sayisinin
dinyada ilk siralarda, 56,00 profesyonel arici ve
150,000 fazla ailenin aricilik ile gegcinmesi, 107,665
ton bal Uretimi ile Glkemizin 10,000 fazla bitki tiru
ve bunlari 3506 sinin Ulkemize has bitkiler olmasi
ve bunlari 500 civarinin aricilik agisindan balli
bitkiler grubuna giren ve nektar ve polen agisindan
zengin bitkiler oldugu goériimektedir.

Bunun yaninda Ulkemizde aricilik konusunda hem
yaygin olarak bilimsel aricilik dergiler ve Ari
yetistirici birliklerinin ¢ikardigi aricilik dergileri, son
yillarda kurulan aricilikta arastirma merkezleri gibi
bir ¢ok ilerleme ve yenilikler gériimektedir.

Son yillarda Ulkemizde aricilik konusunda
gelismelerden biri de ari Urlnlerinde gesitliligin
artmasi ve yeni urlnlerin artmasidir. Bunlardan
birisi 6zellikle Apiterapi konusunun giderek daha
¢cok gundeme gelmesi ve uygulama olanaklari
tartisiimaktadir.

Bunun yaninda son yilarda oldukg¢a giindemde olan
koloni veya ari kayiplari ve bunlarin olabilecek
nedenleri olarak basta varroa ve diger parazit ve
hastalik etkenleri (Yavru c¢irikligl, nosema yeni
tirl Nosema ceranae, Marmara Bdlgesi'nde bazi
yillar yaygin gorilen kire¢ v.b.) ana ari Uretimi ve
kolonilerde kullanimi, pestisitler ve &zellikle son
yillarda gincel olan yeni nesil neonikotinoid adi
verilen insektisitler, koloni ydnetimi ve uzun
mesafeli gezginci aricilik gibi nedenler Uzerinde
durulmaktadir.

Sonug olarak tlkemizde bir taraftan bal arisi koloni
sayisi artarken diger taraftan baz bdlgelerde
Onemli koloni kayiplari rapor edilmektedir. Bu bir
¢eligkidir ve bunun nedeni olarak Gida, Tarim ve
Hayvancilik Bakanliginin giderek artan destekleri
ve aricilarin her yil dogal ogul ve suni ogullarla
koloni sayisini artirmaya ¢alismasidir. Bunun
yaninda Ulkemizde koloni basina bal Uretimi dogal
olarak 18 kg dan 14’e kadar dismustdr.

Ulkemizde aricilik konusunda ¢ok &nemli bir
potansiyel sahip oldugu, bati bal arisinin gen
merkezi olmasi ve farkl topografyasi ile ¢cok cesitli
balli floraya sahip olmasi nedeni ile ve bugin ve
gelecekte dinya ariciiginda daha ¢ok &énemli
olacagi ve bir sorunun ¢6ziminde rol
oynayabilecegi 6nerilmektedir.
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